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1. IlepeyeHb NJIAHMPYEMBIX Pe3y/JbTATOB 00yUeHHs M0 TUCHUIINHE, COOTHECEHHBIX
¢ IJIAHUPYEMBIMH Pe3YJIbTATAMH OCBOEHUS MPOTrPaMMbI

1.1.

CICAYIOIIUMHU KOMIICTCHIIUAMM:

Hucuuummna «KommbproTepHass reomeTpusi U rpadukay oOecreyuBaeT OBJIAJCHHUE

3a1aun
IPOEKTUPOBAHUSA U
nou3afHa
UH(POPMALMOHHBIX
cucreM, 0a3 JaHHBIX C
UCTIOJIb30BaHUEM
00JIaYHbIX, CETEBBIX
TEXHOJIOTH

Tabmauna 1.1
Kon HaumenoBanue Kon HaunmenoBanue KoMIIoHEHTAa
KOMIICTCHIUN KOMIICTCHITUN Komnonenra KOMIICTCHIUH
KOMITICTCHITUHT
[IKC-4 Cnoco6eH Beimonuate | [TKC- 4.1 Crioco6eH 1IeMOHCTPUPOBATH

YMEHHUE BBITIOJIHATH 33/1a4d
POCKTHUPOBAHHUS U TU3aiiHa
POTPAMMHBIX KOMITOHCHT M
0a3 JaHHBIX

B PE3YIbTAaTC OCBOCHUA NTUCHUIIIMHBL Y CTYACHTOB NOJIKHBI OBITE C(i)OpMI/IpOBaHLII

Tabmuna 1.2
OTO/TD Kox xomnoneHnra Pesynbrarel 00yueHus
(pu HaIMUUM KOMIIETEHIIH
npodcrangapra)/
npogeccuoHalIbHbIE
JICHCTBHUS
Brimonnenue pabot u I[IKC-4.1 Ha YPOBHE 3HAHUI:

yIIpaBJIeHHE paboTaMu

1O CO3daHHIO

(MomguduUKaImM) 1
conpoBoxaennto UC,
ABTOMATU3UPYIOITUX

3a1a49n

OpPTraHU3alMOHHOTO
yTIpaBJIeHUs 1 OM3HEC-
npoueccel/ Pazpabotka

MoIelI OU3HEC-

MPOLCCCOB 3aKa34yuKa

3HarTn:

— OCHOBHBIC ITOHATHUA U OCHOBHBIC METOAbI
KOMITBIOTEPHOM T€OMETPUH, O0IACTH UX
HpI/IMeHCHI/Ifl, HUX JOCTOHMHCTBA U HEJOCTATKH,
OCHOBHBI€E KJIACCHI MATEMATHYECKUX MOJIEINENL;

- METOBl M HHCTPYMEHTAIIbHBIE CPE/ICTBA
MOJICJIMPOBAHUS TTPOLIECCOB U CUCTEM,
MOCTPOEHUs, TTpeoOpazoBanusi, 00padOTKU
n300pa’keHN B BEKTOPHOM, PaCTPOBOM
¢dopmarax;

- Haznauenwue, pynkuuu, kinaccuduxaimro
U apXUTEKTYPY COBPEMEHHBIX OINEPALMOHHBIX
CHCTEM, cpell M 000JI0UEeK, UCTIONb3YeMbIX Ha
NPEANPUATHSIX, BUJIbI JIUIEH3UI Ha IPOrpaMMHOE
oOecrieyeHne, B TOM YHCIIE Ha OTIEPAllMOHHBIC
CHCTEMBI;

- bazoBeie cpesicTBa M METO/IBI YIIPaBIICHUS
pecypcamy BEIYHCITUTENBHBIX CHCTEM, CEPBUCHBIC
CpPEeZICTBAa, X BO3MOXXHOCTH, OPTaHU3ALHIO
IPUMEHEHHS;

- Konnenmuu pacnpenenéanoi 00padoTku
JTAHHBIX B CETEBBIX ONEPAIMOHHBIX CHCTEMAX.




- cospemennbie KT u UC, ux
BO3MOXKHOCTH;

- 0a30BbIC MTPUEMBI CO3/IaHUS U
nporpaMMmupoBanus Be6-pecypcos

- TEOPETHYECKHUE U MPAKTHUECKHE OCHOBBI
TEXHOJIOTUH CETEBBIX TEXHOJIOTHH, 00IIHe
NPUHIUIBI OPraHU3aluy B3aUMOJICHCTBUS B
CeTH, apXUTEKTYPY BEO-IIPUIOKECHUH, KIUEHT-
CepBEpHbIC TEXHOJIOTUU

Ha YPOBHE YMEHHII:

Ymersn:

- HCII0JIb30BaTh BO3MOKHOCTH
rpauuecKux, MyJIbTUMEAUMHBIX CPEACTB, IPU
pELICHUH 3ajja4 ONMCAHUS U MOJAEIHPOBAHUS
IIPOLIECCOB U CUCTEM, YIIPABJICHUS
MH(POPMALIMOHHBIMH PECYpCaMH, CO3JIaHHIO,
COITPOBOXKJICHUIO HH(OPMAIIMOHHBIX CUCTEM.

- CoOupath ¥ aHAIU3UPOBATh JTAHHBIE O
BBITIOJIHSAEMBIX B KOMIIBIOTEPHBIX CUCTEMAX
npoleccax, XapakTepUCTUKAX paboThI
o0opynoBaHus, paboTaTh ¢ 000IOUKAMH
KOMaHJHOU CTPOKU B COBPEMEHHBIX
ONEPALMOHHBIX CUCTEMAX;

- Pa3pabatbiBaTh crieHapuu AJis peleHus
IPUKIIAJHBIX 33/1a4 U aBTOMAaTH3alMy OU3HEC-
IIPOLIECCOB, OPUEHTUPOBATHCS Ha PhIHKE
MH(OPMALIMOHHBIX CUCTEM U UH(POPMALIMOHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTUH;

- HccnenoBaTh ¥ aHaIM3UPOBATh PHIHOK
NC n UKT, B TOM 4nciie ppIHOK ONEPALUOHHBIX
CUCTEM U CUCTEMHBIX 000JI0YEK.

- HCII0JIb30BaTh CETEBbIE, UHTEPHET-
TEXHOJIOTHH, PEIICHUY 3aa4 ONUCAHUS U
MOJIETTMPOBAHUS IIPOLECCOB U CUCTEM,
yhpaBieHUs! THPOPMAITMOHHBIMH pecypcamH.

- paspabarbIBaTh IPOrpaMMHOE
o0ecrneyeHre ¢ UCIOIb30BaHUEM COBPEMEHHBIX
MHCTPYMEHTAJIBHBIX CPEICTB
IIPOrpaMMHUPOBAHUS;

- pa3pabaThIBaTh KJIMEHT-CEPBEPHBIE
MPUIIOKEHUS;

- NPUMCHATH TOJTYUYCHHBIC 3HAHUA K
Pa3JIMIHBIM NTPECIAMETHBIM obnacTIM

2. O0BbeM u MecTO AMCHMILIMEBI B cTpyKType OII BO

O0BLeM THCHUILINHEI
OO0mmas TpyI0eMKOCTh AUCITUTUIMHBI COCTABIsAET 3 3a4eTHBIX enuHuIbI /108 gacos.
I[I/ICLII/IHJ'H/IHa peaimmn3yeTcsa YaCTUYHO C TMNPUMCHCHHUCM JUCTAHIHWOHHBIX O6pa30BaTCJ'H>HBIX
texHonoru# (manee — J10T).




JocTtyn K cUcTeMe JUCTaHIHMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTHH OCYIIECTBISETCS KaXIbIM
00yYaroIIMMCsI CAaMOCTOATEIILHO C JIF000T0 YCTpoiicTBa Ha mopraje: https://Ims.ranepa.ru/. I1aposs u jorux
K JTUYHOMY KaOWHETY / IpO(IITIO IPEOCTABISACTCS CTYCHTY B JICKaHATE.

Tabnuma 2
Bun paGOTLI TpynoeMKkocTh TpynoeMkocTh
B aKkajl. yacax B aCTPOH. Yacax
ayn./20, 10T ayn./20, 10T
O01asi Tpy10eMKOCTh 108 81
KonrakTHas padora ¢ 62 46,5
npenojaasarejieM
Jlexun 24 18
[IpakTHueckue 3aHATHS 38 28,5
JlaGopaTtopHble 3aHATHUS
IIpakTnyeckas padora 16 12
CamocrosTeqibHasi padora 44 33
KonTpomns
@OpMBbI TEKYIIETO KOHTPOJIS 3/0/T
dopma nNpoMe:KyTOUHOM 3auer ¢ OLEHKOH
arTecTalnuu

Mecro nucuunmiaunbl B ctpykrype OII BO

Jucuunnmuaa b1.B.JIB.05.01 «KomnerorepHast reomerpusi U rpaduka» OTHOCUTCA K
JUCLMIUIMHAM 10 BbIOOpY y4eOHOro I1aHa 1o HampasieHuio «busnec-undopmaruka» 38.03.05.
[lpenonaBanne mucuuiuiiHel «KoMmmbploTepHass reoMmeTpus U Trpadukay OCHOBAaHO Ha
muctumHax — b1.0.08.02 «JIuneiinas anrebpa u aHanmuthueckas reomerpus», b1.0.08.01
«Matemaruueckuii ananus», b1.0.08.04 «Auddepennnanpapie M pasHOCTHBIE YPaBHEHUS,
b1.0.11 «OcHoBbl uHpopMaTuku». B cBOIO ouepens OHa co34aéT HEOOXOUMBIE MPENNTOCHUIKU
JUISL OCBOGHHUSI TMporpaMM Takux AuciurummH, kak b1.0.23 «Anammu3 manasix», b1.0.08.06
«9koHomMerpuka», bl1.B./IB.03.01 «Meroasl mnporHosupoBanusi», bl.0.22 «AnHamuz un
MoieupoBanue Ou3Hec-mporeccoy, b1.B.09 «ApxuTtektypa npeanpusTus».

JucuumimHa usydaercs B 4-M ceMecTpe 2-ro Kypcea.

®opmMoii MPOMEKYTOUYHON aTTECTAIMU B COOTBETCTBUHU C YIEOHBIM IUIAHOM SIBJISIETCS 3a4€T
C OLICHKOM.

3. Copnepxanue U CTPYKTYpa AUCHHUIIIMHBI

Ounasn chopma odyuenusn

Tabnwura 3
Ne ni/m HaumenoBanue O0beM TUCHUILIMHBI, YaC. dopma
TeM Bcero KonTtakTHas padora Cp TeKyLIero
00y4arommxcs ¢ KOHTPOJIA
npemnojaBarejiemM ycreBaemo
10 BUIaM y4eOHbIX cT™*,
3aHATHH MPOMEXKYT
J I3 KC | CPO | CII OYHOM
P aTTecTanm
H***
Beenenne. OCHOBBI O/3an/T
Tema 1 | KI, HazHaueHue, 10 4 6
opraHu3arus,




TPUHIIHATIBI
(GYHIIMOHMPOBAHUSI.

DJIeMEHTHI O/3an/T
Tema 2 | kOMIbIOTEPHOM 18 4 8 6
TCOMETPHUHU.

L{BeTOBBIC MOIETH O/3an/T
Tema 3 | koMnbrOTEpHOM 10 4 6
rpadukm.

BexropHas u O/3an/T/K
Tema 4. | dppakranbHas 24 4 10 10 P/P3
rpaduka.

Tema 5 | PactpoBas rpaduka. 24 4 10 10 O/3an/KP

I'padmyeckue
CpeacTBa
Tema 6 | uccieaoBaHus 20 4 10 6 O/T/P3
aHaJIn3a JaHHbIX U
OM3HEC-aHAIMTHKH.

[TpomexxyTouHast arTecTarus 2 2 30

Bcero (akan./acTp. yachl): 108/81 24/18 | 38/28.,5 2 44/33

KoHcynpranus k 3aueTy ¢ olieHKo# — 2 gaca
Hcnonb3yeMble COKpaIEHUs:
JI — 3aHATHS TEKIMOHHOTO THTIA (JIEKITUN U WHBIE yUeOHbIe 3aHATHS, TIPEAyCMaTPUBAIOIINE
MPEUMYIIECTBEHHYIO Mepeaaqy yaeOHOH HHPOpPMAIH TeJarornyeCKUMHA PabOTHUKAMK OpraHu3auy 1 (1ITH)
JIUIIaMU, TPUBJIEKaeMBbIMHU OpraHU3aIlel K pealn3ain 00pa3oBaTebHBIX MPOrPaMM Ha UHBIX YCIOBUSIX,
oOyJaromumcs);
13 — mpakTudeckre 3aHATHS (BUABI 3aHATHSI CEMUHAPCKOTO TUIIA 332 UCKIIIOYEHUEM JIA00PaTOPHBIX pabor);
KCP — unnuBuayanpHas paboTta 00y4aromxcs ¢ IeIarorndeCKuMH pabOTHUKaMU OPTaHU3aluy U (WIIH)
JUTAMH, TIPUBIIEKAEMBIMU OpPTraHU3aIMel K peann3anuy 00pa3oBaTeNbHBIX MPOTPaMM Ha MHBIX YCIOBHX (B
TOM YFHCIIE HHIUBUAYaTbHbIE KOHCYIBTAINN);
CP — camocTosTenbHas paboTa, OCyIIeCTRIsIeMas 0€3 y4acTHs MeJarornieckux pabOTHUKOB OPraHU3aIuy U
(nnn) muIy, pUBIIEKAEMBIX OpTraHU3aIMel K pealn3alui 00pa3oBaTeIbHBIX MPOrPaMM Ha HHBIX YCIIOBHSX;
CII — camonpoBepka;
CPO - camocTosTenbHas pabora 00y4daromerocs

koHTpoJbHBIE padoThl (KP), onpoc (O), rectuposanue (T), pacuernoe 3aganue (P3)
3a4et ¢ oneHkoi (30)

Coaep:xanue TUCHUNIMHBI

Tema 1. Beegenne. OCHOBbI KOMIIBIOTEPHOH rpauKy, Ha3HaAYeHHe, OpPraHU3aLMs,
NPUHIUNBI (yHIIHOHMPOBAHMS.

enu, 3axaun, mpeaMeT U3ydeHus 1 OCHOBHOE COJIEp KaHue AUCHUIUIMHBL KoHIlenTyanpHbIe
OCHOBBI ~ KOMITBIOTEpHOW Tpaduku. OOmacTH NPUMEHEHUS KOMIBIOTEPHOW rpaduKu.
[TporpamMmmucTcKkasi KOHLENTyajdbHas Mojeib rpaduyeckux cucreM. [loHsTHe o rpaduueckom
o0bekTe.MaTeMaTHUeCKue OCHOBBI ~ KOMIbIOTEpHOW  rpaduku. CucTeMbl  KOOpJIWHAT,
UCIOJIb3YEMBIX B MalIMHHOW rpaduke mpu npeacTaBieHUH o0beKToB. TuIbI mpeoOpazoBaHUs
rpapuueckoii  uHpopmarmu. OpHoponHble  KoOpauHAThl.  CIOXHBIE TIeOMETpUYECKHe
npeobpazoBanusa. Marpuunsle npezacrasiaeHus 3D npeoOpa3oBaHUid.

JIMHTBUCTUYECKHE OCHOBBI KOMITBIOTEPHOM Tpauku. SI3BIKH, HCIOIB3yeMble B
KOMIIbIOTepHON Tpaduke. S3blku rpaduueckoro mnporpammupoBaHus. [IpomexyTouHbIi
BHYTPUCUCTEMHBIM S3bIK, KaK CpEICTBO O0OECHeueHUs] HE3aBUCHMOCTH OT KOHKPETHOTO
rpagudeckoro ycrpoicrna. ['papuueckue BO3SMOKHOCTHU S3bIKOB BHICOKOTO YPOBHS.



NudopmanmoHHbie OCHOBBI KOMIBIOTEPHOW Trpaduku. [[BONCTBEHHOE mNpeICTaBICHNE
rpaduueckoro oobexra. TpeboBaHus K CTpyKTypaMm JaHHBIX. CTpyKTypa n300pakeHusl.

[TpyHIMIIBI TOCTPOEHUS] OTKPBITHIX TIpaduueckux cucreM. TeHIEHIMH TMOCTPOCHUS
COBPEMEHHBIX TpapHUUECKUX CHCTEM: Tpaduueckoe SApO, MPUIOKEHUS, MHCTPYMEHTApUH s
HAIMCaHUs IPUIIOKEHHM, CTAaHIaPThI B 00J1aCTH Pa3pabOTKH rpagMuecKUX CHCTEM.

2D u 3D-MonenupoBaHue B paMKax rpaduueckux cucteM. [Ipobiembl reoMeTpruuecKkoro
MOJIeNINpOBaHusA. Buibl reoMeTpuyeCcKnX MOJENIEN U UX CBOWCTBA, IapaMETpU3alUs MOJEIEH.
['eomeTprueckue onepauuu HaJl MOJEISIMH.

I'padpuaeckue cucremsl. ['eonndopmarmonnsie cuctemsl. I paduueckue daitnpl. OCHOBHBIC
TUIBI Tpaduueckux ¢aitnos. CxaTtue rpadudeckux (anios.

Texnuueckue cpeacTBa KommbioTepHod rpaduku. CocTaB TEXHHUUECKUX CPEACTB
MAIIMHHOW TpaguKH M BapuaHTBl HX comnpspkeHus. Jlormueckas cTpykTypa rpaduyeckoro
MOHMTODBHI (AUCIIIes) U BbIoNHsAeMble UM (pyHkunu. Kinaccudukanus coBpeMEeHHBIX PaCTPOBBIX
mucreeB. Kimaccugukaiys 1 BO3MOXHOCTH COBPEMEHHBIX rpaduyeckux amantepos st [IDBM.
['padmyeckue mpoleccopsl, anmapaTHas peanu3anus rpapuiyeckux (QYHKIHUA, TMOHATHE
KOHBEHEpOB BBOJIa-BbIBOAA Iparueckoil HHPpOpMAIIHH.

TpaguuuoHHbIE CpeACTBA MHTEPAKTHMBHOTO BBOJA: MAHUNYISATOP TUNA "MbIIIb',
KJIaBuatrypa. MeTozbl UCIONb30BAHNS MHTEPAKTUBHBIX YCTPOMCTB BBOJA HA MPUMEPE «MBILIH:
MO3UIIMOHUPOBAHNE, YKa3bIBAaHUE, PHCOBAaHUE, BBOA KOMaHJ, BBOJ JAaHHbIX. OCOOEHHOCTH
WCIIOJIB30BaHUsl JAPYTHX YCTPOMCTB BBOAA. BupTyallbHBIE YCTPONCTBAa BBOAA, KAK CPEICTBO
oOecrieueHrs He3aBUCUMOCTH OT KOHCTPYKIIUU YCTPOHCTB BBoAa. COBpeMEeHHbBIE CPEeICTBA BBOJIA!
TUJDKATan3ep, TPEKIIOUHT, TPEKOOJ, HKOUCTHK, CKaHep, MUQpOBOM Qoroanmapar, mudposas
BUJICOKaMepa, CEHCOPHBIM 2KpaH, BHUIeOTIOHep. CpeAcTBa JOKYMEHTHPOBAHUS TpaduiecKoin
uH(pOpMaIMU HAa TBEPJOM HOCHUTEJIE: MPUHTEPHI, IIIOTTEPHl. TEHACHIIMN PA3BUTHUS aNNapaTHOIO
obecrieyeHus.

Tema 2. Jj1eMeHTbl KOMIILIOTEPHOH reOMeTPUH

Cucremsl koopauHaT. MupoBble OKHa M OKHa IpocMoTpa. I'eoMeTpuueckne OCHOBBI
KoMIbloTepHON Trpaduku. ['eomerpuueckue mnpeodpasoBanus. AdQuHHBIE MpPeoOpa3oOBaHUS.
Onepanuu MaciuTaOupoBaHMs, IepeHoca, CABHMra, HoBopoTa. OIHOPOJHBIE KOOPIMHATHI.
Matpuusl npeoOpa3oBaHus Ha MJIOCKOCTH U Ha moBepxHocTH. KoMmmosuiuu npeodpa3oBaHU.
[Mpoexuu. Knaccudpukanus mnpoekuuil. IlapannensHble W LEHTpaJbHblE  MPOEKIMH.
Hcnonp3oBanue Matpull npeoOpa3zoBaHUil [uisi mosiydeHus npoekuuid. Oprorpaduueckue u
KOCOYTOJIbHBIE TNpOEKUMU. Mogjenn onucaHus NpoeKuuid. AJITOPUTMBI  KOMIIBIOTEPHOMN
TEOMETPHH.

Tema 3. [{BeTOBbIE MOJe/IH KOMIILIOTEPHOMH rpadgukm.

Cger u uBer. CriekTpajabHbI COCTaB BUJUMOTO I[BETA. XapaKTepHUCTHKa CBETOBON BOJIHBI.
XapakTepHucTUKa UCTOYHUKOB cBeTa. [[BeroBas Temneparypa. CTaHAapTHBIE HCTOUYHUKH CBETA.
OTtpakeHHBIN 1IBET. SIpkocTHas U 1iBETOBas MHPopMalus. Bocnipusitue cBera 4yenoBekoM. 3aKOHbI
I'paccmana. OcHOBHBIE LIBeTOBBIE Monenu. LIBetoBas Monens XYZ. AIIUTHBHBIE IIBETOBBIE
monenu. RGB-moznens. CyOrpaktuBHble Monenu. CMYK-monens. IlepuenunoHHble MOJENH.
LAB-monens. HSB-mopnens. ITnammeunsle niBeTa.

Tema 4. BekTopHasi u ¢ppakrajabHasi rpapuka.

['paduueckue OOBEKTHI M HUX KJIacchl. ATpuOYTHl Kilacca rpauyecKkux OOBEKTOB.
CranpaptHble rpapuueckre OOBEeKThI: JTUHHUH, MPSAMOYTOJIbHUKHU, AJUIUICHI, MHOTOYTOJIbHHUKH,
3Be3bl. [lpudter TrueType. Crnaitael. Kpuas besbe. Y3ibl, onmopHbie TOUKHA. THITBI y3I0BBIX
Touek. Dopmarel rpapuueckux 00beKTOB. CpenctBa MOCTPOCHHUS TpapUUeCcKMX OOBEKTOB.



Bekropueie rtpaduueckue penaktopel (InkScape, CorelDraw). Opranuzaius TOCTpOEHUS
BEKTOPHBIX N300pakeHU ¢ MOMOIIIBIO rpaduueckux naketoB. OOBoKa 1 3anuBKa. I panqueHTHas
3aJIMBKa.

Tema 5. PacTpoBas rpaduka.

[Tonsitue pactpa. Ilukcen. OcHOBHBIE XapakTEepUCTUKH pacTpa. Paspemaromias
cnocoOHocTh pactpa. Ilonsrue Benmumnsl dpi. Pasmep pactpa. @opma nukceneid. KommuectBo
BeToB pactpa. OleHka paspemiaromieil crnocoOHoCcTH. [7yOuHa 1BeTa W IIBETOBOM AMaria3oH
Pazpemenne. CBs3b MeXIy pa3sMepoM uU300pakeHus U pasmepom ¢aina. JluHuarypa.
PactpupoBanue. AMIuMTyqHass ¥ YacTOTHAas MOAYsAnus. PacTpoBblie ¢aiabl. AJNTOpUTMBI
pacTpoBoil TpaduKu. AJTOPUTM TOCTPOCHHUS OTPE3KOB, aJTrOPUTMbI 3anuBKU. Dopmarsi
pacTpoBbIxX (¢aiiinoB. CpeacTBa HOCTPOSHUS pacTpoBbIX rpaduyeckux nakeroB (AdobePhotoshop,
GIMP). Opranuzanusi TOCTPOCHHUS PACTPOBBIX H300paXeHUH B TpapUUEcKUX IaKeTax.
WUuctpyments! Beinenenus. Kananel 1 Macku. HCTpyMeHTHI peTymimpoBaHusi. [ HcTOrpamMmsbl.
Kpussle. MTHCTpyMEHTBI AJ11 1IBETOBOH (IIBETOBOM OallaHC) M TOHOBOHM KOppEeKIuH (YpOBHH).
Ounbrpsl (criemdddextor). Crown.

Tema 6. I'paduueckue cpeacTBa HCCJIEIOBAHUS AHAJIN3A TAHHBIX U OM3HEC-aHAJIMTHKH

[TnaTrdopma 6usHec-ananmutuku. QlikView, Power BI, Tableau, Bo3amoxxaoctu cpencts Bl
DIIEMEHTHl BHU3yaJIHM3allid OpTraHM3aluu pa3paboTku B mpuiiokeHun 1iardopmer Bl
['paduueckue cpenctBa moctpoeHuss aumarpamm. Kriaccudukanms aumarpamm.  OOmas
xapakrepuctukn IDEA. RStudio. Xapakrtepuctuku 0a30Boii rpadudeckoil OHOIHOTEKH.
DJeMeHThl TuarpaMM. 3aJiaHusi TlapaMeTpoB JuarpaMM. Ympasisiomue napamerpsl. Cpencrsa
BBICOKOYpOBHEBOW  rpaduku. Ilpocteie  nuarpammbl.  CTaTUCTHUYECKHE  JUArPaMMBbL.
Koppenorpammbl.  Marpuunbie  auarpammbl.  ['padpudeckue OuOmmoreku. ['padudeckas
rpamMmMatuka. bubmmoreka ggplot2. bubnmumoreka lattice. ['paduueckue uHTEpdEUCH s3bIKA
nporpammupoBanus R. RCommander, 6ubnuoreka st ananu3a ganHbix Rattle.

4. MarepuaJjbl TeKylero KOHTPOJIs yCIIeBaeMOCTH 00y4a0IInXCst

4.1. ®opMbl U METO/BI TEKYILEr0 KOHTPOJS YCIIEBAEMOCTH OOy4aroIIMXCs U MPOMEXKYTOUHOU
arTecTaluu.

B xone peanuzanuu qucuuiuinibl «KoMnblorepHas reoMeTpus U rpadrka» UCIOIb3YIOTCS
CJIEYIOIME METOABI TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH O0Y4arOIINUXCSL:

Tabnuua 4.1
Tema (pazgen) @opMmbl (METO/IBI) TEKYILIETO KOHTPOJIS
YCIIEBAeMOCTH
Tema 1. Beenenue. OcHoBsl KI', Ha3HaueHue, O/3an/T
OpTaHu3aIys, MPUHITUITH QYHITHOHHUPOBAHHSL.
Tema 2. DneMeHTbl KOMIIBIOTEPHON O/3an/T
TEOMETPHUHU.
Tema 3. I[BeTOBBIC MOJIEITH KOMITBIOTEPHOM O/3an/T
rpauKy.
Tema 4. BextopHast u ppakTanbHas rpaduka. O/3an/T/KP/P3
Tema 5. PacTpoBas rpaduxka. O/3an/KP
Tema 6. I'paduaeckue cpencra
HCCIIEOBAaHUS aHAIN3a JaHHBIX U OU3HEC- O/T/P3
AHATMTHKHI




4.1.2. 3a4eT NpoOBOAMTCS ¢ MPUMEHEHHEM CJIEAYIOIIMX METOIO0B (CPeICTB):

3adeT NPOBOIUTCS B KOMIIBIOTEPHOM Kilacce B ycTHOM ¢(opme. Bo Bpems 3adera
IPOBEPSIETCSl YPOBEHb 3HAHUM MO y4yeOHOW NUCUUIUIMHE, a TakXKe YpOBEHb YMEHHl pelarh
yueOHbIe 3a/aud 10 TOCTPOSHHIO M MPEoOpa3OBaHMI0 H300paKEHHH C HCIOJIb30BAaHHEM
rpaduueckux peaakropos. K 3auery cTyaeHTbI TOMKHBI PEIIUTh 3aJaHHsI IO BCEM TeMaM yueOHOU
JTUCHMIUIMHBL. Pe3ynbraTsl pemeHus 3agad MOTYT OBITh HCHOJB30BaHBI TPU  PEIICHHH
MIPaKTUYECKOM 3a/1a4i B COOTBETCTBHM C MMEEMBIM IlepeuHeM 3ajad. [Ipumep 3agau npuBeneH B
nporpamme. [Ipu oTBETE Ha BONIPOCHI CTYEHT [TOKA3bIBAET YMEHHUE PELIaTh IPAKTUUECKHUE 3aJa4U
B Pa3IMYHBIX MPUIOKEHUAX. Pelienre 3a1a4 KoMIbIOTepHOI reomeTpun npoussoautcsa B Excel.
[TpoBepka mpaBWIBHOCTH NPe0OPa30BaHU MOKET OBITH BBIITOJHEHA C MOMOIIBIO CIIEIUATBHBIX
MpOrpaMMHBIX npriioxenuid 2D, 3D.

[TpomexyTouHass arrecTalsi MOXeT mpoBoguThcs yctHo B JIOT/mucemenHo ¢
MPOKTOPUHTOM/ TECTUPOBAHUE C MPOKTOPUHTOM. {71l yCIEemHOro OCBOEHUsI Kypca ydalieMmycs
PEKOMEHAYETCSI 03HAKOMUTHCA C JIUTEPATypoM, pa3MELIeHHOM B pasiene 6, U MarepualaMu,
BoUTIOKeHHBIMU B JIOT.

4. 2. MarepuaJbl TeKyl1ero KOHTPOJIfl yCIIeBaeMOCTH 00y4aroIInXCsl.
4.2.1. TunoBble OLIEHOYHbIE MATEPUAJIBI.

4.2.1.1. Ilpumepsbl TUNIOBBIX 3aIaHUM 1JIA Kelic-3aJaHuil
Bce TekcThI MpakTHYeCKUX 3aJaHuid Pa3MEIIeHbI Ha OTAEIBHBIX JIcTax ¢aiinos B Excel.
Keii Ne 1. KomnbroTrepHasi reomeTpust

3agaua 1. ITo JIAHHBIM BEKTOpaM a, b, c, d HOCTPOUTH
a+b-c,a-b+c,b-a-d+c,-a-b-c-d

3anaua 2. 3axaus Bextopsl d =21 +37; b= 35 — 2k;c=1 + j— k.

Haiiti koopmuHars! Bektopa d — 1/ 2b +¢.

3agaya 3. 3ajaHbl KOOpAMHATHI TOYKU B MPSIMOYTOJIBHOM cUCTeMe KoopauHat X (3,—4).

Haittu ee koopauHarsl B MOJISIPHOW CHUCTEME KOOPIMHAT, €CIM LEHTPbl CHUCTEM KOOPAWHAT
COBITQJAOT.

3agauya 4. 3anaHbpl KOOPAUHATHI B IPSIMOYTOJIBHON CHCTEME Koop):[HHaTA(l,—4,2). Haiitu

KOOPJIMHATHI B IIMJINHAPUYIECKON U chepUUecKoi cucTeMax KOOpIMHaT.

3anauya S. PaccMoTpuM MHPOBOE OKHO M NOPT npocMoTpa. OkHO nmeet pasmeps! (W.1, Wet,
W, Wb) = (0, 2, 2, 0), a mopt npocmotpa — (V.1, V.t, V.r, V.b) = (20, 100, 400, 60). Touka B
MHUPOBOM OKHE MMeeT kKoopauHarsl (1,1).

Haitt koopiMHATHI TOKK B OKHE MTPOCMOTpA.

3agaua 6. limerorcs KoopaAuHAThI TPEYTOJIbHUKA.

12
31
4 2

HaiiTi xoopaMHATHI TpeyrojibHUKa Mociie Ipeodpa3oBaHuil:

BeinonHuTh onepanmio nepeHoca 1o ocu X Ha 2 BJIE€BO, II0 OCH OPAMHAT Ha 2 BBEpPX;

BrImotHUTE omepanuio MacmTabupoBaHus 0 OCH adciuce B 3 pasa, Mo OCH OpAWHAT B 2
pasa.

BrInonHUTH onepaluio noBopoTa TpeyrojibHUKa Ha 45 rpana. Bieso.

BrImomHUTE omnepanuo cBUra, €Ciau MaTpHila Mpeo0pa3oBaHus UMEET B
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7

J171s1 BBIOJTHEHUS OTIEepalluy IEPEUTH K OTHOPOIHBIM KOOPAUHATAM.

3agaya 7. Jlns ycnoBuil 3amaud 6 BBINOJHUTH KOMIUIEKCHOE MpeoOpasoBanue. [Ipu
BBIMIOJTHEHUH MTPE0O0Pa30BaHusl BBIMOIHITH CIBUT OTHOCUTEIBHO Hayaaa KOOPAUHAT.

3agaua 8. BrIMONHUTE KOMIUIEKCHOE MpeoOpa3oBaHME, KaK YKa3aHO B 3ajade 7, €CiH
MIPOU3BOAUTCS MTPe0Opa3oBaHue MPSIMOYTOJIbHUKA C KOOPIUHATAMHU

0 0 O
0 0 10
0 10 O
0 10 10
10 0 O
10 0 10
10 10 O
10 10 10

Keiic Ne 2. Kpussie be3be
[TocTpouts KpuBble be3be M0 TpeM, YEThIPEM, ISATH U IIECTH TOUKAM
PO P1 P2 P3 P4 P5
X 1 5 8 10 15 20
Keiic Ne 3. BextopHas rpaduka

3aganue 1 — Pucyem HOBOTOJHIOIO €11b

PexomeHaniu K BBITIOHEHHUIO 3a/1aHUS

Coznaem 3 cros:

e @DoH

o FEib

o Urpymku

1. @oH: pucyeM MpsIMOYTOJIbHUK, 3IMBAaEM I'paiueHTOM. PucyeM Maliblii mpsSiMOYTOJIbHUK,
u3MeHseM ¢GopMy C TOMOIIBIO OMOPHBIX TOYEK, 3aJIMBA€M TPAJAMEHTOM IOJydaeM cyrpoo.
Hybnupyem, mensiem popmy. [lonydaem Bropoii cyrpo®.

2. Enb: pucyem TpeyroibHUK, npeoOpa3dyeM B CIUIaliH, U3MEHSIEM THIl ONOPHBIX TOYEK,
penakTupyem Hanpasisitoiue. Jyomupyem 3 paza. smensem ¢popmy. BeipaBHIBaeM mosydeHHbIE
yacTu enu. 3anuBaeM [ pagueHTom.
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3. lapuku: pucyem Kpyr. 3ajuBaeM TpaIueHTOM. PucCyeM TpeyroibHUK, pPHUCYEM
TPEYTOJILHUK, TMpeo0pa3dyeM B CIUIAiH, W3MEHSEM THI OIMOPHBIX TOYEK, pEAaKTHpyeM
HaNpaBJSIONMe. 3aluBacM IMONyNpo3padHbiM rpagueHToM. [lomydaem Omuk. Kommpyewm,
pa3BopaunBaeM, MeHseM Gopmy. [lomygaem BTOpoit OIHK.

4. 3Be3na: pucyeM 3Be3ly, 3aJIMBaeM TpPaJHCHTOM. PrcyeM ONHMK ¢ TOMOIIBIO KPHUBOMH
besbe, 3an1BaeM mosynpo3payHbIM IpaMeHTOM.

3ananme 2 — Pucyem nom.

Onyckaem nop oM. Jlo0aBisieM uHuM, pasmbiBaeM Ha 20%. [Toixydaem apim.

= .

PexoMenganuu K BBIITOJHEHUIO 3aJaHUS

CozmgaeM 2 ciios:

e Don

o Croii ¢ nomamu
@DoH: prcyeM MPSMOYTOJIbHUK, 3aJIUBAEM IPAIMEHTOM OT Oyporo 0 ceporo

JHloma: pucyem mpsiMmoyroiibHUK. [IpeoOpasyem B crutaifH. JloOaBiisieM OTIOPHBIX TOYCK.
Penaktupyem Touku 10 oTy4YeHHs KOHTYpa AoMa ¢ OairHei. 3aauBaeM rpaiueHToM. Pucyem kpyr.
Breimensiem npom u kpyr. Haxmmaem Ctrl — wmm Kontyp\Berumranue. Pucyem kBagpar.
Pasmuoxaem (IlpaBka\Knonsr\V3op). Berautaem kBagpatsl U3 goma.
3areM n100aBisieM NpPSAMOYroyibHble TpyObl. M3mensiem ¢opmy, 3anuBaeM IpaHEeHTOM.

F

3ananue 3. PucyeM Kykily B COOTBETCTBUU C MHANBUIYaTbHBIMHU 33/ IaHUSIMH.

BHu3y prcyHKa HYy’KHO yKa3arh (JaMHIIUIO aBTOpa

Bapunan [Tosic VKpameHnns Ha | YKpaumleHus | YKpalleHHs Ha VYKkpameHuns
T 1osice Ha I'0JIOBE pyKaBax BHU3Y KHUMOHO
l. Kpacusiid, bensie [[BeToK, bensie bensie
TUPOKUI MATUKOHEYHBIC | TIOJIYYCHHBI | MATUKOHEYHBIC IS TUKOHEYHbBIE
3BE3/1bl 1 U3 3BE3/IbI 3BE€3/1bl 3BE3/1bl
U Kpyra
2. KpacHbli, benbie Kpachsie benbie benbie
Y3KUU HIECTUKOHEYHbIE OyChI MIECTUKOHEYHBIC | IIECTUKOHECYHBIE
3BE€3/1bl 3BE€3/1bl 3BE3/1bl
3. 3eJIeHbIH, Kenteie 3Be3ap1 | benbie Oycer | XKenrtoie 3Be3a61 | JKenThie 3Be3/b1
Y3KUU C 3aKpyIVIEHUEM C 3aKpYIJIEHUEM | C 3aKpYIVIEHUEM
4. 3eJIeHbIH, Ketnie 3Be315I Kenterit Kentwie 3Be3apl | JKenTwie 3Be315I
LIAPOKHI C 3aKpyIJIECHUEM CErMEHT C 3aKpyIJIEHUEM | C 3aKpYIVIEHHEM
1 HEeOOJTBIITOMN 1 HEOOJTBIITOM 1 HEOOJBIIIOM
KPUBU3HOMN KPUBU3HON KPUBU3HON
5. CuHuid, benrie [lBeToK, benrie benrie
Y3KHUI MATUKOHEYHbIE | TOJYYEHHBl | MATUKOHEYHbIE MATUKOHEYHbIE
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http://chebroller.files.wordpress.com/2010/11/d0bbd0b0d0b1d0b06_2.png

3BE3/BI C 1 U3 3BE3/1bI 3BE37bI C 3BE3/bI C
3aKpYIJICHUSIMH U Kpyra 3aKpPYIVICHUSIMA | 3aKpYIVICHUSIMU
6. Kenreii, KpacHuslie Kpacuslie KpacHuslie Kpacuslie
LIUPOKUI MATUKOHEYHbIE Oychbl MATUKOHEYHbIE MATUKOHEYHbIE
3BE3/bl 3BE3/bl 3BE3/bI
7. Kenteiid, 3eneHble benbie Oychr 3eneHble 3eneHblie
y3KUi LIECTUKOHEUHbIE | C OyCMHAMU | IIECTMKOHEYHBIE | IIECTUKOHEYHbIE
3BE3/bI pa3zHoro 3BE3/IbI 3BE3/IbI
JuameTpa
8. CseTI10- Kenteie 3Be3051 Kenteii Kenteie 3Be3061 | JKentTwie 3Be305I
3€JICHBIH, ¢ 3akpyrieHueM | cerMeHT 120 | ¢ 3akpymieHHEM | C 3aKpyIJIEHUEM
IAPOKUI rpajg
9. Cunui, Kentrie 3Be3051 Kenteii Kentrie 3Be3a6l | JKentoie 383451
LHIUPOKUI C 3aKpyITICHUEM L[BETOK, C 3aKpYIVIEHUEM | C 3aKpYIVICHHUEM
¥ HEOOJIBILION IIOJIyYEHHBI Y HEOOJIBILIOM 1 HEOOJIBIIIOM
KPUBU3HOMN 1 U3 3BE3/IbI KPUBU3HOMN KPUBU3HOMN
U Kpyra
10. [ony6oii, benbie Kpachbrit benbie benbie
Y3KH BOCHbMUKOHEUHbI L[BETOK, BOCBMHUKOHEUHBI | BOCBMUKOHEUYHBI
€ 3B€3/1bl C MOJIyYECHHBI € 3B€3/1bl C € 3Be3/1bl C
3aKpYIJICHUSMU | U U3 3BE37bl | 3aKPYIIEHUSIMU | 3aKpyDICHUSMU
U Kpyra
11. Tomy6oii, benbie XKenteie benrvie benwie
LIUPOKUI MATUKOHEYHbIE Oychbl MATUKOHEYHbIE MATUKOHEYHbIE
3BE3/1bl 3BE3/bl 3BE3/bl
12. KopnuHeBblit benbie benbie Oycobl benbie benbie
, IIUPOKUN | IIECTUKOHEYHbIE | ¢ OyCMHAMU | IIECTUKOHEYHBIC | IIECTUKOHEYHBIC
3BE3/1bl pasHoro 3BE3/bl 3BE3/bl
JuamMerpa
13. KopnuHneBslit Kentsre Cunnit Kentsie Kenrtsre
, Y3KHI BOCBMHUKOHEYHBI I[BETOK, BOCBMHUKOHEYHBI | BOCbMHUKOHEUYHBI
€ 3Be3/Ibl C MIOJITy4YEHHBI € 3Be3/Ibl C € 3Be3/Ibl C
3aKpyIJIEHUEM | 1 U3 3BE3Abl | 3aKpyNICHUEM 3aKpyIJIEHUEM
U Kpyra
14. ITypnypHelii, KpacHsie ITypnypHblii Kenteie Kenteie
LIUPOKUI CEMUKOHEUHbIE LIBETOK, CEMHUKOHEYHbIE | CEMUKOHEUYHbIE
3BE37BI C HIOJTyYEHHBI 3BE37bI C 3BE31bI C
3aKpyIJIEHUEM M | ¥ U3 3B€3/Ibl | 3aKPYIJIEHUEM U | 3aKpy[JIEHUEM U
HEeOOIbIION U Kpyra HEOONBIION HEOOIBIION
KPHUBU3HON KPHUBU3HON KPHUBU3HON
15. XKentei, KpacHsie XKenteie Kpachsle 3eneHsble
LIUPOKUI MSATUKOHEYHbIE Oychbl IIECTUKOHEYHbIE | MATUKOHEUHbIE
3BE3bI 3BE3bI 3BE3bI
16. Kenteiit, 3eneHblie 3eneHblie Kpachueie 3eneHblie
LIUPOKUN IIIECTUKOHEUHBIE Oychl ¢ IIECTUKOHEYHBIE | MIECTUKOHEYHbIE
3BE3/bl OycuHaMu 3BE3/bl 3BE3/bI
pa3Horo
JuameTpa
17. CsertIio- Kenrtrlie 3Be31bI Kenrtwri Caetino-3eneHbll | JKeaTnie 3Be3bI
3€JICHBIH, C 3aKpyIvieHueM | cerMeHT 120 | ¢ 3akpyIvieHHEM | C 3aKpyIJICHHEM
LIUPOKUI rpaj
18. CseTtno- Kerrnie 3Be3715I Kenteri Kpachsie 3Be31b1 | JKenTbie 3Be3/1b1
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CUHMUI, C 3aKpyIJIEHUEM LIBETOK, C 3aKpYIIEHUEM | C 3aKpyIJIEHUEM
TUPOKHUI 1 OOJTBIITON TTOTYYCHHBI 1 HEOOJIBIIIOM 1 HEOOJIBIIIOMN
KPUBU3HON 1 U3 3BE3/1bI KPUBU3HON KPUBU3HON
U Kpyra
19. Tomy6ot, benrie Kpacuprii benrie benrie
IIUPOKUN BOCHMHUKOHEUHbI I[BETOK, BOCBMUKOHEYHBI | BOCbMUKOHEUYHBI
€ 3B€3/Ibl C IIOJIyYEHHBI € 3B€3/Ibl C € 3B€3/Ibl C
3aKpYIJICHUSMU | U U3 3Be3bl | 3aKPYINICHUSIMU | 3aKpyDICHUSMU
U Kpyra
20. T'ony6oii, benbie Kenteie benbie Kenteie
IIUPOKUI MATUKOHEYHbBIC Oychl MATUKOHEYHbBIE MATUKOHEYHbIC
3Be3/bl Pa3HOTO pasHoro 3BE3bl 3BE3bl
paszMepa pa3zMepa
21. Kopuunenbiii benbie benbie Oychr benbie benbie
, LIUPOKUH | IIECTUKOHEYHbIE | ¢ OyCMHAMU | IIECTUKOHEYHbIE | IIECTUKOHEUHbBIC
3BE3/1bl pasHoro 3BE3/bl 3BE3bl
JuameTpa
22. KopuuHneBblit Kentoie Cunuit Kentsie Kentsie
, Y3KHi BOCHbMHUKOHEYHbI L[BETOK, BOCBMUKOHEUHBI | BOCBMUKOHEUYHbI
€ 3BE3/IbI C MOJTy4YEHHBI € 3BE3/IbI C € 3Be3/IbI C
3aKpylJIEHHEM | U U3 3Be3Abl | 3aKpylJIEHUEM 3aKpyIJIEHUEM
U Kpyra
23. [TypnypHbsiit, 3eneHble Kpachpriit Kenteie Kenteie
IUPOKUN CEMUKOHEYHbIE I[BETOK, CEMHUKOHEYHbIE | CEMUKOHEYHbBIC
3BE3/bI C HOJTyYEHHBI 3BE3/bI C 3BE3/bI C
3aKpyIJIEHUEM U | ¥ U3 3BE3/bl | 3aKPYIJIEHUEM U | 3aKpYIJICHUEM U
HEOOJIBIIION U Kpyra HEOOJIBIION HEOOJIBIION
KPUBU3HOMN KPUBU3HOMN KPUBU3HOMN
24. 3eneHbli, benbie benbie Oycbl OpanxeBbie OpankeBbie
LIUPOKUN IIECTUKOHEUHbIe | ¢ OyCMHAMU | NSATHKOHEYHbIE | IIECTUKOHEYHbIE
3BE3/bl pasHoro 3BE3/bl 3BE3/bl
JuaMerpa
25. Cunuid, Kenrtoie Cunnit Kenrtoie Kenroie
LIUPOKUI BOCHBMHUKOHEYHbI LIBETOK, BOCBMUKOHEYHBI | BOCBMUKOHEUHBI
€ 3Be3/Ibl C MIOJIy4YEHHBI € 3Be3/Ibl C € 3Be3/Ibl C
3aKpYIJIEHUSIMU | 1 U3 3BE3Abl | 3aKpyNICHUEM 3aKpyIJIEHUEM
HeOO0IbIION U Kpyra
KPUBHU3HOMN
26. [TypnypHslii, Kenteie ITypnypHblii 3eneHsble 3eneHsble
LIUPOKUI CEMUKOHEUHbIE LIBETOK, CEMHUKOHEYHbIE | CEMUKOHEUYHbIE
3BE37bI C HIOJTyYEHHBI 3BE37BI C 3BE31bI C
3aKpyIJIEHUEM M | ¥ U3 3B€3/Ibl | 3aKPYIJIEHUEM U | 3aKpyIJIEHUEM U
HEeOOIBIION U Kpyra HEeOOIBIION HEeOOIBIION
KPHUBU3HON KPHUBHU3HON KPHUBHU3HON

KeiicNe 4. PactpoBas rpaduxa
3ananue 1. Pucyem enb, 10M B COOTBETCTBUU C JOMAITHUM 3aJ1aHUEM 3.
3ananue 2. PucyeM Kojutax ¢ JI0OMMBIMU PYCCKUMU XyAOKHUKAMH.
3ananue 3. Pucyem oTkpoITKy «Jlenb [ToGens.
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4.2.2. IlpuMepsI THNOBBIX 3a1aHUH /1 IPAKTHYECKNUX KOHTPOJIbHBIX 3aJaHUH
Kontponbnas padora 1 KomnbloTrepHasi reoMeTpusi M KOMIIbIOTEPHAs rpaduka.




KontponpHas paboTa cOCTOUT U3 BApUAHTOB PEIlIEHUs 3a7a4 KOMITbIOTEPHON T€OMETPUH U
KoMIbIOTepHOH Tpaduku. [Ipumep BapuaHTa penieHus 3a1a4uu

3apaua 1. Mupooe okHo umeet pasmepsl (0, 2, 2, 0), a mopt mpocmortpa (2, 10, 400, 60).
Touka B MEPOBOM OKHE uMeeT koopauHarsl (1,2). HaiiTu ee koopaMHATHI B OKHE TPOCMOTpA.

3agaua 2. BeinoaHUTh onepanuu Haj TPEYroJbHUKOM, 3a/IaHHBIM KOOPJMHATAMU BEPIIIHH.

A(10,10); B(100,20); C(100,100)
A) macmTabupoBaHUe MO0 00EUM KOOPAWHATAMU B 2 pasa;

b) nepenoca na 50 BrpaBo u Ha 20 BBepX;

B) noBopot Ha 45 rpaj BieBo.
3agauy pemuth MarpuyHo B Excel m ¢ momormpio mporpammsl mpeoOpasoBanus. B

KOHTPOJILHOW MIPEACTAaBUTH print-screen SKpaHHbIX (GOPM.
3amaya 3. BemmonHuThs onepanny Haj TETPAdIPOM, 3aJaHHBIM KOOPIMHATAMH BEPIIHH.

4(0,0,0); B(100,20,0); C(100,100,100); D(0,0,100).
A) macmTabupoBaHUe 110 BCEM KOOpAMHATaM B 2 pasa;
b) nepenoca no Bcem xoopauHaram Ha 50 eIMHULL B MTOJTOKUTEIHLHOM HaIlPaBICHUH;

B) moBopot Ha 90 rpan BieBo.
3amaqy pemuth MarpudHo B Excel m ¢ momormipio mporpaMmbel mpeoOpaszoBaHusi. B

KOHTPOJIBHOW MIPEACTAaBUTh print-screen 3KpaHHbIX (GOpM.
3agaua 4. [TocTpouTs NpoeKUY IJIs TETPAIPA 3aauu 2:
A) opToroHajibHbl€ Ha IUIOCKOCTH X)), XZ, VZ .
B) neHTpanpHyIo Ha IMJIOCKOCTH XY, €CIIM PAaCCTOSTHUE 10 00BEKTa BIOJIb ocH Z paBHO 500.
3agauy pemmth MarpuyHo B Excel m ¢ momomipio mporpammsl npeoOpa3oBaHus. B
KOHTPOJILHOW TIPEACTAaBUTH print-screen SKpaHHbIX (GOPM.
3apaua S. [Toctpouts kpuByro besbe

PO Pl P2
x 6 4 6
y 3 12 1

3agaua 6. Hapucosars nunrsuna B Inkscape.

qeprlf/'I IMMHIBUH C KPACHBIM KJIFOBOM B KpaCHBIX OOTHHKAX C KpaCHbBIMH IIYTOBUIIaMH Ha

JKUBOTE, C TOJTYOBIMU TJIa3aMH.
KonTpoabHasi pa6ora 2. PactpoBas rpaduka
3amanue. Co3maéMm pHCYHOK IBETHBIMH KapaHgamamu wu3 Qotorpapun B GIMP (cBoro

¢ororpaguto). Kak nmokasano Ha npumepe.
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4.2.3. Tectbl. IIpuMep TecTOBBIX 3aJaHUI.

1. Kakasi u3 opranu3aumii, Ha3BaHHBIX HUKe, Kypupyet ¢ Poccuu cmanoapmal B 00J1acTn
pa3padoTku rpapuyecKkux cucrem?
1. NCO/MDBK.
2. MHMII.
3. MKKTT (MCD-T).

1. JlaHbl TpU BeKTOpa d = (1, 2) b = (—5,—1), c= (—1,3). HaiiTi KOOpIUHATEI UX JTMHEHHOMI
KOMOWHAIIMH:
2a+3b—c.

BapuaHnTbl 0TBETOB

L (-12,-2)

2. (—12,-1)

3. (-10,1)

4. (—10,-4)

2. Umerorcs KOOPAMHATBI KBajJpara

10
30
13
33

OrnpenenuTh KOOPAUHATHI KBaparTa Mocje BHITOJIHEHUS Olepalyy nepeHoca o ocu X Ha 2
BIIPABO, I10 OCHU OPAUHAT Ha 5 BBEPX.

DN LW L LW L LW n W
O OO0 W W OO OO W W
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35
3 4
3.
38
58
35
5 4
4.
35
58
4. Ume10TCsl KOOPAMHATHI KBajgpara
1 0
30
1 3
33

BBINOIHUTG Olepainio MaclITaOupOBaHus 10 OCH adcIuce B 2 pasa, 10 OCH OpJHHAT B 4
pasa.

[\ORE \S B N Ne N N S TN (SR B T e N (S Re N )
o

5.Kaxkoii u3 TunoB npeodpazoBanuii rpadpuyeckoii HH(pOpMaLUK, HA3BAHHbIE HUKE,
JAUKTYeT He00XOAUMOCTD Mepexoia K OAHOPOIHBIM KOOPAUHATAM?

1. Tepenoc.

2. MacmrabupoBanue.

3. Tlosopor.

6. Ha pucyHke mpeacraBjieHa HAKJIOHHasi NMpoekuus npusmbl (mpoekuusi KaOune,
paccrosine mo ocu Z cokpauieHbl B aBa pa3a). Kakas marpuua cooTBeTCTBYeT 3TOM
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1) marpuna A
2) marpuria B
3) marpuna C
4) marpuna D

7. BbINOJHUTDH ONEPALMIO NPOEKIUHN HA MJIOCKOCTD )7 —

2 1 2
1 8
6 1 6
4 5 6

BapI/IaHTI)I OTBETOB

V:

S N i U —y

01 21
2.0 8 1
V=
6 1 0 1
4560
01 21
01 81
V=
01 61
056 1
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2 0 21

pi_|2 0 81
6 0 6 1
4 0 6 1
21 01
21 0 1

V=
6 1 0 1
4 5 0 1

8. Kakue u3 MareMaTH4eCKHUX OmNepanuii, HA3BAHHBIX HMKe, HMCIOJb3YHOTCHA ISl

BbITIOJIHEHHS CJIOKHBIX 2e0MeMPUYecKux npeoopazoeanuit?

1. Komnosuuus marpui,.

2. CrnokeHue MaTpHiL.

3. TpaHCIOHUPOBAHHE MATPHUIL.

9. Kakme u3 ¢opmaroB xpaHeHusi rpadguyeckoii MH(pOpMAUMU, HA3BAaHHBIX HH:Ke, He
NPHUBOISAT K YXYALIEHHIO KA4eCTBa KADTUHKH B cJy4ae yBeJH4YeHus Macmrada?
e  BexkTopHble (hopMarsl.
e  PacrpoBsie (hopmarsl.

1. Tonbko Bapuanr 1.

2. Tonbko BapHanT 2.

3. Bapuantsl 1 u 2.
10.Kakoii 13 aJiropuTMOB BU3yaJIN3allUM, HA3BAHHBIX HHJKe, Yallle BCero MCIojb3yeTcs
B HEJOPOTUX rpau4yecKuX CHCTeMaXx JJIsl PelleHUsl 3a0auu omce4enua?

1. Anropurm Bpesenxoma.

2. Aunropurm Koysna - Casepiena.

3. AJITOPUTM OTCEKAIOIIETO JICTUTENIS.

11.Kaxoii u3 aJITOpuTMOB BU3Yya/IU3allH, HA3BAHHBIX HUIKE, Yallle BCero HCIoJIb3yeTcsl
AJIS pelleHus 32124l Pa3BepTKU?

1. Anroputm Bpesenxoma.
2. Anroput™ Koysna - Caszeprienpa.
3. AJropuTM OTCEKAIOIIETO JETUTENS.

12.Kakoii u3 ajJropurMoB yaajieHUsl CKPbITBHIX JIMHUH U MOBEPXHOCTElH, HA3BAHHBIX
HMKe, HCII0JIB3YyeT sl IS pemienus 3aga4n B 3D- akcesaeparopax?
1. Anroput™m cOpTUpPOBKHM 1O IIyOUHE.
2. AnropuT™, ucnons3yromuii Z- 6ygep.
3. AJNTOPUTM NOCTPOYHOTO CKAHUPOBAHUS.

13.Kakoii u3 MeT010B 3aKpacKku, HA3BaAHHbIX HUKE, MO3BOJISET MOJYYUTh HAWITYYIIHe
pe3yJabTarbl, X0TS U TpedyeT 00/bIINX BLIYUCIUTENbHBIX 3aTpaT?

1. MeTon omHOTOHHOI 3aKpPACKH.
2. Merox I'ypo.
3. Merog ®onra.
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1. Kakoii U3 THIIOB ckaHepa, HA3BaHHBIX HUXKE, 0OecIieyrBaeT Hauboiee BEICOKOE KaueCTBO
CKaHUPOBaHUS?

1. JlucroBoi ckanep.
[InaHiIeTHBIN CKaHep.

3. bapaGannslii ckanep.

14.Eciin ipu M3rOTOBJIEHUH C/IYHCEOHO20 OOKYMEHMa BOSHUKHET HE00X0UMOCTh BCTABKH B
TeKCT GopMYyJibl, TO KAKOIl U3 HUKE HA3BAHHBIX MeXaHM3MOB Bbl Oynere ucmoib30Barhb?

1. OLE.

2. Clipboard.

3. ODBC.

15.Kakomy THIy NpeoOpa30BaHuii COOTBETCTBYET 3aBHCHUMOCTh

[xT yT]z[x y]+[Dx Dy]:

1. Ilepenoc.
2. MacmrabupoBaHue.
3. IloBopor

16.Kakomy TNy Ipeo0pa30BaHuii COOTBETCTBYET 3aBUCMMOCTb,

s nlele Ay s |

1. Ilepenoc.
2. MacmrabupoBaHue.
3. IloBopot

17.Kakomy THIy NpeoOpa30BaHUil COOTBETCTBYET 3ABHCHUMOCTD:

cos@ sinf
[xR yR]:[x y].{_siné’ cose}

1) Ilepenoc.
2) MacmrabupoBaHue.
3) IToBopoT.

18.Kakomy TNy npeoOpa30BaHuii COOTBETCTBYET 3ABHCHUMOCTD:

0 O
[x, » Y=[x » 10 1
D, D,
1. Ilepenoc.
2. MacurabupoBaHue.
3. IloBopor

19. Kakomy Ty npeo0pa3oBaHuii COOTBETCTBYeT 3aBUCHMOCTD:

S, 0 0
[x" » 1=[x » 1|0 5, of
0 0 1

1. Ilepenoc.
2. MacmrabupoBaHue.
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3. IloBopot

20. Kakomy Tuny npeodpa3oBaHuii COOTBETCTBYET 3AaBUCUMOCTD:
cos@ sinf 0

[x’ y' l]:[x y 1]- —sin@ cos@ 0].:
0 0 1

1. Tlepenoc.
. MacmrabupoBaHnue.
3. TloBopor.

21. Kaxkoe paspemieHue uMeeT AucCILIed, mocTpoeHHbli Ha ocHoBe JJIT, koropas
MEePBOHAYAJIBHO OPHEHTHPOBAJIACH HA CTAHAAPTHI TeJIEBUACHUS BbICOKOH YeTKOCTH?
1. 1600x1200.
2. 1920x1080.
3. 1024x768
22. Kakoii pazMep 3epHa (11ar TOYKH) U3 YUCJIA, HA3BAHHBIX HUKe, IPeANOYTHTEIbHee:
1) 0,3 mm.
2) 0,25 mm.
3) 0,2 mm?

23. Kak Ha3bIBaeTCs 3J1€MEHT UHCHPYMEHMANbHOU CPedbl Pa3padOTKH, NPeICTaBICHHbINH Ha
pucyHke?

1. T'maBHOE MEHIO.
2. IlaHenb UHCTPYMEHTOB.
3. TlaHesb KOMIIOHEHTOB.

24.YcTaHOBUTH COOTBETCTBHE, KAKOMY LIBETY cOOTBeTcTBYeT Ko RGB-monenn
1.(255,255,255).
2.(0,0,0)
3.(255,0,0)
4.(255,255,0)

A. —KpacHBbIH
B. —0Oenprit
C. - uepHbIl
D. - xxenTsIit

25. KakoB pa3zMep u300pa:keHHusl B IIUKCEJISIX, €CJIH MPH NMeYaTH MUCIOJIb3YeTCsl pa3pelieHne
300 dpi, a pororpadgus umeer pasmep 10x13 cm. Hanomuum, 4yro B groiime 2,54 cm.
BapuanTs! 0TBETOB

1. 1813504
2. 1900344
3. 2003454
4. 2313504

26.KakoB 00beM nmaMsiTH € TOYHOCTBI) [0 OJAHOr0 OWMTAa JJs XPAHEHUsS 4YepHO-0esoi
(dororpadun pazmepom 3x4 cM, eCJId UCNIOJIL3YeTC MOHUTOP ¢ pa3pelnenuemM 72 ppi?
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BapuanTel oTBeTOB

1. 9374
2. 10074
3. 12034
4. 7934

27.KakoB 00beM NaMsITH ¢ TOYHOCTHIO 10 OTHOT0 OUTA /IJIsl XpPaHeHH sl HBeTHOM (poTorpadpun
pa3mepoM 3x4 c¢M, eCJIM HCIOJIb3YeTCsl MOHUTOP C pa3pelieHueM 72 ppi 4 U3BECTHO, YTO JJIs1
XpaHeHMs OTHOT0 MuKceJsi Tpedyercsi 24 oura?

BapuaHnTbl 0TBETOB

1. 224986
2. 1007464
3. 1203422
4. 793488

28. Kaxoro nBera Oyier 3esieHasi ymara, ocBellleHHAasi KpACHBIM LIBeTOM ?
BapuanT oTBeToB

1. benas.

2. JKenras
3. UYepHas.
4. KpacHas.

29. PaccTaBUTH IBETA MO CNIEKTPAJIbHOM YyBCTBUTEJIbHOCTH 143 YeJIOBEKA

1. KpacHbrii.

2. 3encHbBIN

3. Cunui.

Kuaroun Kk 3agaHnsam

1)
2)
3)
4)
5)
6)
7)
8)
9) 1.
10) 3.
11) 1.
12) 2.
13)3.
14)3.
15) 1.
16) 1.
17)2.
18) 3.
19) 1.
20) 2.
21)3.
22)2.
23)3.
24)2.
25)1-B; 2-C; 3-A; 4-D.
26) 1.

—_— N R === =N
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27) 1.
28) 1.
29)3.
30) 1-2. 2-1. 3-3.

4.2.4. PacyeTHO-rpadpuyeckue 3aJaHUus
1. Pacuetno-rpapuueckoe 3ananue Ne 1 Tema: Pemenue 3a1au KOMIbIOTEPHON T€OMETPUU:

1. ITocTpoenne u nmpeodpazoBaHue TPEYroJabHHUKA
TpeyrosbHUK 3aJaH KOOpJAWMHATAMM €ro BEpIIMH, IPEACTABICHHBIX MAaTPULIEH, Kak
noka3aHo B Ta0.1.

Tabmuna 3
Bapuant Koop/uHats! BepIIMH TPEYroibHUKa

L. 40 50
100 60

-20 80

2. 40 50
-80 100

-60 80

3. —40 80
60 60

-20 -80

4. 40 50
-20 60

—40 -60

S —40 -60
80 60

-20 80

6. 80 —60
-40 60

-20 80

7. 40 -60
80 —60

-20 80

8. 80 40
40 60

-20 60

24



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

120
—-80
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20. 40 80
80 -60
60 80

1. HaiiTu 1yimHBI CTOPOH TPEYroJIbHUKA.
2. BBIOTHUTH CIEAYIONIe MPEoOpa30BaAHNUS:

[lepeliTn K OHOPOIHBIM KOOPAUHATAM.

ITepenoc otHOocuTENBHO Ocu X Ha 20 eMHUIL BIIPABO.

MaclITabupoBaThk C UCIOJIb30BAHUEM IVIOOAIBHOIO MaciiTabda ¢ MacmTaboM paBHBIM
L,5.

BeimonHuts CZIBUT OTHOCHUTEJIEHO ocH X, eciu KOOpZMHATa
V¥=yp+2x;x*=0,5y+x

Boinonnute nosopot Ha 180 rpan.

IlepeliTn K MPAMOYTOJIBHBIM KOOPIMHATAM

[Toctpouth TpeyroapHUK B mporpamMme 2D. BBINONHUTH TaHHBIE MPeoOpa3oBaHUs B
3TOM IpOrpaMMme.

BbInonHUTE OTCEUEHHE B COOTBETCTBUM C KOOpAMHATAMU BCEMHMPHOIO OKHAa C
koopaunaramu —30, -20, 40, 80.

[lepeiiTu kK KOOpMHATaM OKHA IIPOCMOTpa, uMmeromiero koopauxarst 0, 0, 100, 200.

ITocTpoeHnne KpuBBIX
[Toctpouts Gurypy ¢ nomoisto Mmoayinst Excel. BemmonuuTe npeobpazoBanue GUrypsi.

1

JlokanbHOE MacIITaOMPOBaHKE 110 OCH X B JBa pa3a. [1o ocu y B Tpu pasa.

2. BBbINOIHHUTH TOBOPOT OTHOCUTEIBHO OcH X Ha 90 rpan.
3. BbimonuuTs caBHT, ecnu KoopauHata Y=y +2x
4. BBINOIHUTE MTPEe0OPa30BaHIE C MOMOIIBIO KOMIUIEKCHOW MATPHIIBI IPEOOpa30BaHUSL.
BapuanTsl perieHus 3a1a4 HOCTPOSHHsT PUTYp
Bapuanr QPurypa YpaBHeHHE [TapameTpel
1. OKPY’KHOCTb p=r;x=rcost, y=rsint;0<t<2mn r=2.
e=c/a=~N1-b"/a*;
p=b>la
x=acost; y=bsint;0<t<2mn
x*/a’+y b =1
3. Kapauonuna pZZV(I—COS(p); r=2.
x=2rcost—rcos2t—r;
y=2rsint —rsin2¢;
2
(x2 +y° +2rx) —41*2()c2 +y2)=0
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4. DIULKKIONAA R+r R=r=2
x=(R+r)cost+rcos| o+ tl;
r
. . R+
y:(R+r)s1nt+rsm(oc+ rtj;
r
k=R/r; k=1,
5. | Huxionna x=r(t—sint); y=r(t—cost);0<¢<2n r=2
6. Tunonukionaa x=r(m—1)(cost +cos(m—1)t/(m-1)); m=3;
] Hensronna
y=r(m—l)(smt—si(m—l)t/(m—l));
m=R/r
7. TunouukiIon1a x=r(m—1)(cost +cos(m—1)t/(m—-1)); m=5;
y=r(m=1)(sint—si(m—1)t/(m-1));
m=R/r
8. Vnutka IMackans p=2Rcosp+a R=4,a=2
x=Rcos’t+acost;
y=Rsint +asint
9. DUUTPOXOUIa x=r(m+1)cosmt—hcos((m+1)t); R=3r=1:h=0,5
y= r(m + l)sinmt — hsin((m + l)t); m=r/R
10. Jlorapudmuueckas p=a P a=4,b=2
CIIAPATIb
11. JleMHuckara pz =2¢c% cos 20 c=2
bepnynnn , 2 s ,
(x +y) =2c (x —y)
_ \/EP +p' o _a)
xX=c D —tg(n‘/4 (p),
I+p
3
y=ea =P
1+p
12. | Tlapabona p p=2
- 1+cosp’
y? :2px;p=1/|2a;y=ax2 +bx+c
13. | Tunep6ona D a=3;b=2
- 1-gcosq’
x*/a*-y* /b =1
e=cla,c’=a’ +b’;
p=b*la
14. | Ciupans Apxumena | P =aQ a=3
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15. Actpouna x=rsin’ t,y= 7 Cos> l; r=2

0<t<2n

16. DnuTpoxonaa x:r(m+1)cosmt—hcos((m+1)t); R=5r=1h=0,3
y=r(m+1)sinmt—hsin((m+1)t);
m=r/R

17. DIUTpoxouaa x:r(m+1)cosmt—hcos((m+1)t); R=5r=1;h=0,1
y:r(m+1)sinmt—hsin((m+1)t);
m=r/R

18. J;(eehg;ﬁzlcam x:atz_l, :aZt(tz—l). a=2

x=acost; y =asin(2t)/ 2.

19. | TunepGonmueckas p=al/@ a=2
CIIAPAJIb

20. Jlorapudgmuueckas p= a®,a>0 a=2
CIIAPATIb

Pacuerno-rpaduueckoe 3aganue Ne 2. Tema: KomnblorepHasi rpaguka B Hay4YHO#H
padore. Pemienue 3axauu B Power BI
3anmanue 1. [locTpoenre oTueTa Mo JAaHHBIM O MTPOJIAYKAX aBTOMOOHIICH.

1. 3arpy3uTh Qailll ¢ JaHHBIMH «IIpOJiaXka aBTOMOOMIIEH B aBTOCATIOHAX ».

2. Hp(: 3UpOBaTh CXEMY JaHHBIX, KaK IIOKa3aHO Ha puc.l.

Pa3zpaborarh 0T4ET, BKIIFOYAFOIIIHIA:
1. Cpe3sl: ropom; oduc mpoaax; aBTO; MapKa; THIT; TPEHUHT.
2. CronbukoByro AuarpaMmmy, 00seM npojax. B nanHoit nruarpamme
1o ocu X ykaszarb (PMHAHCOBBIN TOJI;
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3. JlmarpamMmmy «IaT4uk» C OTOOpakeHHEM o0beMa MPOAAK.
MakcumalibHOE 3HaYEHUE 33]1aTh PABHBIM ILJIAHAM MTPOJIAXK.
4. JlpeBecHyl aMarpaMMmbl MpoAax, TPYNIUPYIONIEH KaTeropuei
KOTOPOU SBJIIETCSI KATETOPHUS «TOPOI.
5. Jumarpammy «kapTa» C JOKanu3aluei — ropoioM U pa3MepoM —
YHUCJIOM ITPOJaX.
Buenrnuii BUj; OKHa NMPUBEICH HA PUC.2.

o~ ] C -
g 5 % & =il & = 2 g

1 of i
iilill liii

. Wivs 431

bemyTE .

Ho6asuts HOBYIO Mepy “TIpomaxku Ha 100 T. Hacenenwusi.

3aiarh BbIPAXKEHUS 111 HOBOI MEpbI
[Iponaxu na 100T HaceneHus =
SUM('TIpogaxu'[[Tponaxu])/SUM('Hacenenue'[ Hacenenue])* 100000

[TocTpouTh ropr3oHTaNBHYIO CTOI0KKOBYIO Auarpammy. Ha ocu X 3aaare ropona.

Co3nate HOBbIE CTPAHULIBI C JAHHBIMU O IIPOAABLAX.

CoxpaHUTh U OMYOJUKOBaTh OTYET. JIJIs 3TOTO yKa3arh CBOKO Y4YeTHYIO 3ammch. [locie
YCIEIIHOTO OMYOMUKOBAaHUS OTYeTa HEOOXOIMMO OTKPBITH OTYET B CBOEH obOmacTu. 3arem
3aKpeNUTh KUBYIO IUIMTKY M CO3JaThb HOBYIO naHenb «lnaBHbI oruer». Ilocne ee co3manusd
HEOOX0IMMO NepeiTH K JaHHOM maHeIn

3aganue 2. IlocTpouTh OTYET MO AAHHBIM O PeruoHaX, NPHUBEJEeHHBIM B (aiiie
«peruoH»

CtpyKTypy OTU€Ta ONpPEAETUTh CAMOCTOSTEIBHO.

Od¢opmienue oTyera

Otuer opopMHUTH B BUJIE TEKCTOBOIO (ailia. B oT4eT BCTaBUTh CKPUHBI 3KPaHHBIX (HOpM.
Kaxnas sxkpanHast popMa cCoepKuT OIHY CTPaHHUILy WM €€ (parMeHThl, TO3BOJISIONINE YBUAETh
coJiepkaHue CTpaHulbl. YUHCIO CKPUHOB ONpPENENIUTh caMocTosATeNnbHO. CTpykTypa oTuyeTa
JIOJKHA COCTOSITh U3 ABYX paszaenoB. Kakaplil pa3nen MOCBALIEH PELIEHUIO OHOIO 3aJaHHUs.

5. Ouenounblie MaTepHuaJjJbl I[pOMe)KyTO‘IHOﬁ aTTeCTallui 1Mo TMCHMIIJIMHE

5.1 3auer ¢ oLEHKOI MPOBOIAUTCS C MPUMEHEHHEM CJIEAYIOIIUX METO/I0B (CPeICTB):

3a4eT MPOBOAUTCS B KOMIIBIOTEPHOM KJlacce B yCTHOH dopme. Bo Bpemst 3adera ¢ OIEHKOH
IIPOBEPSIETCS] yPOBEHb 3HAHUH 110 «AHAJIU3Y JAHHBIX», @ TAK)KE YPOBEHb YMEHUM peliaTh yueOHbIe
3a/laud aHajau3a JaHHBIX C UCTIOIH30BAHHEM MPOTPAMMHBIX MpuioxkeHuid. K sx3aMeHy cTyaeHThI
JOJDKHBI pCIIWTE 3aZlaHUsA 110 BCEM TEMaM y‘—Ie6HOI\/'I AUCHUITIIINHBI. PC3YJ'H)T3TI)I peicHuA 3a1a4
MOTYT OBITh MCIIOJIb30BaHbI MPH PELICHUH MPAKTHYECKOW 33a7a4d B COOTBETCTBUHM C MMEEMBIM
nepeddeM 3anad. [Ipumep 3amad mpuBeneH B mporpamme. I[Ipu oTBeTe Ha BOMPOCH CTYJIEHT
MOKA3bIBAaCT YMEHHE pellaTh MPAKTHUECKHE 3a7adl C HCIOJIb30BAHUEM HWHTETPHUPOBAHHBIX
cpencts pazpaborku IDE Rstudio, Anaconda navigator (Jupyter Notebook )

[IpomexyTouHast arrectanus MOXeT NpoBoauThcs yctHo B JOT/mucemenno /
TecTHpoBaHue. [ yCIenHOro OCBOEHUS Kypca ydJalieMmycsi peKOMEHAYEeTCsS O3HAKOMHUTBCS C
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JUTEpaTypou, pa3MeIIeHHO! B pasneie 7, u MarepuanaMu, BoutokeHHbIMU B JIOT.

5.2.]lepedyenp KOMIIETEHIMI C yKa3aHHEM JTaloB UX (POPMHpPOBAHMS B IPOILIECCE OCBOCHHS
oOpa3zoBarenbHON nporpammel. Ilokazarenu M KpUTEpUU OLIEHUBAHUS KOMIIETEHLHUH C YYETOM
sTana ux GopMUPOBAHUS

Tabnuma 4.2
Kon HaumenoBanue Kon HaumenoBanue >Tama
KOMIIETCHITUHT KOMIIETEHIIUU 3Tana OCBOCHUS OCBOCHUSI KOMIETEHIIUU
KOMITETEHIIUU
[TIKC-4 Crioco0OeH BBIMOIHSTH [TKC-4.1 Crniocoben
3a]1a4u IPOEKTUPOBAHUS U JE€MOHCTPHUPOBAThH
nu3aliHa MHGOPMAITMOHHBIX YMEHHE BBITIOTHSTh
cuctem, 6a3 JaHHBIX C 3aJlauu IPOEKTUPOBAHUS
UCTIOJIb30BaHHEM OOJIauHBIX, U Au3aifHa MporpaMMHBIX
CETEeBBIX TEXHOJIOTUHN KOMITOHEHT U 0a3 JaHHBIX
Tabnuma 4.3
Dtamn 0CBOEHUs [Toka3zarens Kputepuii onenuBanus
KOMIICTCHITUHT OIICHUBAHUS
ITIKCH4.1 l. CamocTosATenbHO 1. Pemensr yueOHbIe KEHCHI,
pemaeTr  YacTHblE  3a/1aud | OCHOBAHHBIE Ha paboTe ¢ rpaduuecKuMu
npumenenuss UC u UKT npu | oObekTamu, OpraHu3aiuy 1 yrpaBIeHUs
pelieHnn 3a1a4 cOopa, | BBIYUCIUTEIBHBIM IPOLECCOM.
o0paboTku u  oroOpaxkeHus | 2. VYpoBeHb 3HAaHUW W  YMEHHU
JTAHHBIX, YIPABIICHUS | TO3BOJISIET CAMOCTOSITEILHO BBITIOJIHSTH

BBIYHCIIUTEIIEHBIM ITPOLIECCOM.
2. JlemoHcTpHUpyeT

YMEHHE NPUMEHATh CPEICTBA
BHU3yaJu3aluu 00BEKTOB,
00paboTKu M  (QOPMUPOBAHMS
O0OBEKTOB,

OTJIENIbHBIE TPYOOBBIE JIEUCTBUS IO
YIPaBICHUIO paboramu o
conpoBoxaennto MC u npumenennto UT
3. AJNIeKBaTHO HMHTEPIPETUPOBAHBI
IIOJlyYEHHBIE  PE3YNbTaThl,  CJAEIaHbl
SICHBIE BBIBOJIBI.

rpaduyeckux
YIPABJICHUSI BBIUUCIUTEIBHBIM | 4. Crenasbl IpaBUIIBHBIE OTBETHI HA
IIPOLECCOM C HCIOJIb30BAHUEM | IIOCTABJIEHHBIE BOIIPOCHI U TECTHI

CUCTEMHOT'O POrPaMMHOTO
obecrieueHus.
3. [TokasbiBaeT 3HAHUS

BO3MOXKHOCTEW yacTHhIXx UT-
TEXHOJIOTUW U OPTaHU3alUU UX
HUCIIOJIBL30BAHUA

Tunosbie BONPOCHI, BBIHOCHUMbIE HA 3a4eT:

1. Jarp o6uryto popMyaupOBKY U KIacCHU(PUKAINIO METOIOB KOMITBIOTEPHOU TpaPUKH.

2. llepeuncnuth Bce cuctembl koopauHar (IIpsmMoyronbHas, MONSpPHAS CHCTEMBI
koopauHar. [IpeobpazoBanne KOOpauHAT).

3. Jlatpb ompeneneHue MO TpexXMepHbIM cuctemMam koopauHat (IIpsmoyronbHas,
IMHAPHYECcKas u ceprueckast cucTeMbl KoopanHart. [IpeoOpa3oBaHie KOOPIMHAT).

4. Cpenatb 0030p MO MHUPOBBIM OKHaM W OKHaM mpocMoTpa. JlaTh ompenencHue
QITOPUTMA OTCEUCHHUS.

5. Paccmorpers B
npeoOpa3oBaHus KOOPIUHAT.

neransx adpduaHBIE TpeoOpa3oBaHWs W DIIEMEHTApPHBIE
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6. [latp omnpeneneHue OOHOPOJAHBIE KOOpAMHAaThl. PaccMoTpeTh B JeTalsIX
MCIIONB30BaHUE MaTPUIIBI TIPe0Opa30BaHMs IS IByXMEPHON CHCTEMBI KOOPIMHAT.

7. PaccMoTpeTh B JeTajsX MCIONIb30BAHUE MAaTPUILIBI IPeoOpa3oBaHus Ui TPEXMEPHOU
CUCTEMBI KOOp/IHAT.

8. Jlarp ompenmenenue W Kiaccudukanuip Tpoekiuid. PaccMoTperh B AeTanmsax
MCII0JIb30BaHUE NapaJIeIbHBIX MpoeKui (OpTOroHaabHbIe U KOCOYTOJIbHBIE TPOCKIIUHN ).

9. Jlatb ompeaeneHHWe UEHTPAJbHBIM MNpoeKUUsIM. PaccMoTperb B JeTansx
MCIIOJIb30BaHUE OJIHOTOUEUHBIE, IByXTOUEUHbIE U TPEXTOUEUHBIE TPOEKIIHH.

10. Jlate ompezaeneHue MO MareMaTHYECKOMY OINMCAaHHUIO MpoeKiui. PaccMoTperh B
JeTaJIIX UCIO0Ib30BaHUE MaTPULIbI IpeoOpa30BaHMsl B TPEXMEPHON CUCTEME KOOPAUHAT.

11. IlepeuncauTh MporpaMMHBIE CPECTBA KOMITBIOTEPHOU rpaduKH.

12. Jlatb ompeneneHue MO allapaTHBIM CPEICTBaM KOMITBIOTEPHOW TpaduKH.
Paccmotpersr B JneTanax ucmoiib30BaHUE Tpaduyeckoro mpoieccopa. [lare mosicHeHHe o
KOHBeiiepe rpaduyeckoro mnpoueccopa.

13. Jlatb ompeaelieHHE IO alllapaTHbIM CPEJACTBaM KOMIBIOTEPHOH TpadukKwy.
PaccMotpeTs B AeTansgx UCIIOIb30BaHUE Ha YCTPOMCTBAX BBOAA-BBIBOJA.

14. Jlatb ompeneneHUe MOHATHIO CBEeTa M I[BeTa. PaccMOTpeTs moapoOHO B 3JEMEHTax
TEOpUU CBETA.

15. Cpenarb 0630p IO 0COOEHHOCTSAM BOCIPHSITHSI LIBETA YETIOBEKOM.

16. [lare ompeneneHne Mo OCHOBHBIM LIBETOBBIM MOAESAM. PaccMorpers mompoOHO Ha
3akoHax ['paccMaHa v TPEYTroJbHUKA IBETHOCTH.

17. Jlatb onpeneneHue mno ajauTUBHBIM 1BETOBBIM MojesaM. RGB-monens.

18. Jarb onpenenenue no cyocTpaktuBHbIM MoaensiM. CMY, CMYK-monenu.

19. larp ompeneneHue Mo MepreniMoOHHbIM 1IBETOBBIM MoxaensMm. Moaenu HSV, LAB.
L[BeToBOE KOJIBI0. PaccMoTpeTh moapoOHO MO YIPABIECHUIO CBETOM B rpad)UuECKUX pedaKTopax.

20. Jlate ompenencHHE MO BEKTOpHOH rpaduke. PaccMoTpeTh moapoOHO Ha 0OBEKTaX
BEKTOPHOI TrpaduKu, JIOTUYECKUX OIepanusx Haja rpaguueckuMu OOBEKTaMHU U TPUBECTU
MIPUMEPHI UCIIONIL30BaHUs oreparuii B rpaduueckoM penakrope InkScape.

21. Jlate ompexneneHue mnoHsTHE ciulaiiHa, KpuBbie be3be M mocTpoeHHe KPHUBBIX B
rpaduyeckux pegakTopax.

22. TlepeuncnuTh MHCTPYMEHTHI BEKTOPHBIX Trpaduueckux pemaktopoB. Pacckazare o
penakrope InkScape.

23. Jlatb ompenenenue (QpakranpHas rpaduka. Paccmorperp moapoOHO — Ha
reoMEeTpUYECKUX U aireOpanueckux (pakraiax.

24. Jlate ompexaereHue IMOHATHE pacTpa. Pacckazare MOApoOHO O paspelaroieit
CIIOCOOHOCTH MOHUTOPOB, IPUHTEPOB, PACTPUPOBAHUE U JIMHEATYPA.

25. Tlepeuncnuth dopmarsl rpadudeckux ¢aitnoB. PaccMoTpeTs moApoOHO aIrOpUTMBI
CoKaTusl.

26. llepeuncnuTh HMHCTPYMEHTHI paCTPOBLIX rpaduueckux makeroB. Pacckaszars o makere
GIMP.

27. Jarb ompeneneHue MO CIOSAM, KaHajiaM M Mackam. llepedncinuTe HMHCTPYMEHTHI
BBIJIEJICHUS PaCTPOBBIX PEJAKTOPOB.

28. Jlath ompeneneHue mo GuIbTpaM pacTPOBBIX PEAAKTOPOB.

29. Kakue niardopmMbl OM3HEC-aHATUTUKH CYIIECTBYIOT?

30. Ha3zoBute xapakTepucTuKu 6a30B0oi rpaduueckoit OUOIUOTEKH

31. Jlarb onpenenenue rpadguaeckux OHOIMOTEK

32. Ha3zoswure rpadguueckue HHTEpENCH s3bIKa MporpaMMupoBanus R

33. Hazosure rpaduueckyro rpaMMaTuky u 6u0ianoTeky ggplot2

34. Harb xapakTepucTHKH 0a30BOi rpaduyeckoil OndanoTexu

35. Jlarb onpenenenre OMOIMOTEKH Il aHAIU3a TaHHBIX Rattle

Tumnosbie KOHTPOJIbHBIC 3a/IaHU HaA 3a4€T:
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3amaua 1. MIMeroTcs KOOpAUHATHI TPEYTOJIbHUKA.

10 20
30 50
40 20

Haiitn xoopaKMHATHI TPEyroJbHHUKA MOCIIE PeoOpa3oBaHUIL:
- BrmonaHuTh onepanuio nepeHoca 1o ocu X Ha 25 Bi€BO, 110 ocu opAuHAT Ha 20
BBEpX;
- BpImonHUTH omepanuio MacmTabMpoBaHUS MO ocu abcuucc B 3 pasza, MO OcH
opaMHAaT B 2 pasa.
- BrmonaHUTH Onepaiuio noBopoTa TpeyrojibHuka Ha 45 rpan. Brpaso.
BeinonnuTh 1aHHble IpeoOpa3oBanus B excel u B mporpamme 2D.
3agaua 2. imeroTcs KoopaAuHaThl TPEYroJIbHUKA.
10 20

30 50
40 20

BreinonaHuTh OIICpanuro capura, €CJIu Marpuia Hp606p8.30BaHI/I${ HUMCCT BUJ
|

2 1

st BBINIOJTHEHUS OTEpaliy MEePEerTH K OJHOPOIHBIM KOOpAMHATaM. BBIMOTHUTE JaHHBIE
npeoOpaszoBanus B excel u B mporpamme 2D.

3agauya 3. IlocTpouTh KPYroBylo, CTOJIOUKOBYIO AHArpaMMy M JUarpaMMmy paccesiHus, €Clid 3a1a
BekTOp maHHbIX dat<-c (2,3,5,6,7,8,9,12,4). 3anate Ha3BaHUE OCU X — HOMEP, OCH y — 3HAUYCHHE,
Ha3BaHHE JUArpaMMbl — IPUMED.

3agauya 4. BromonHUT,  KOMIUIEKCHOE — MpeoOpa3oBaHWE, €CIH  MPOU3BOJUTCS
npeoOpazoBaHue MPSIMOYTOJIbHUKA C KOOpJUHATaMU

0 0 O
0 0 10
0 10 O
0 10 10
10 0 O
10 0 10
10 10 O
10 10 10

¥ HEOOXOAUMO:
- BrpmonauTh onepanuro nepeHoca no ocu X Ha 20 BieBo, o ocu opAauHar Ha 20
BBEpX;
- BbmonHuThs omnepanuio MacmtabupoBaHHs 1O ocu abcuucce B 3 pasa, mo ocu
OpAMHAT B 2 pasa.
- BrmonauTh Onepanuo noBopora TpeyroiasHuka Ha 90 rpaa. Brnpasgo.
BrimonHuTh 1aHHBIE TpeoOpa3zoBaHus B excel.

3agaua 5. Cosmarp ananuTHdeckyio miuatdopmy B Power BI, ecim umerorcss nanHbie o
perunonax Poccun
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3agaua 6. Ykaxure MUHUMAJIbHBIM 00beM MaMsATH (B KHJI00aiTax), JOCTATOYHBIN JIJIs
XpaHEHHUsI PacTpPOBOro u300paxkeHus pasmepoMm 64x64 mnuKcens, €cid H3BECTHO, 4YTO B
n300paKeHUH UCHONB3YyeTCs maauTpa u3 256 nseroB. Camy NanuTpy XpaHUTh He HYxHO. Kakoi
pasMep u300pakeHus Ipu ckaHupoBanuu Goto pazmepom 3x4 cm? Pazpemenue ckanepa 300 dpi.
I'myOuHa niBeta paBHa 32 OUT.

3agauya 7. C nomombio 3D-KkapThl TOCTPOUTH B eXxcel mpe3eHTarmro, conepskamniyo JaHHbIe
o peruonax Poccun

3agaua 8. [locTtpouts kpuByto besbe, ecnu 3aaHbl ABa CErMEHTA, KaXKJIbIH U3 KOTOPBIX

COACPKUT TPU OIMOPHBIC TOYKH.

PO Pl P2 P3 P4
3 4 6 8 10
3 10 3 5
3agaua 9. [locTpouts kpuByto besbe, eciiv 3a1aHbl YETHIPE OMOPHBIE TOUKH.
PO Pl P2 P3
4 6
10 3

3agaya 10. BrinosHUTE HEHTPaIbHYIO MPOEKIUIO TPEYTOIbHUKA C KOOPAUHATAMU

0 10 2
P=10 8 2
2 4 2

Ha IJIOCKOCTh XY, €CIIM PACCTOSIHUE /10 00BEKTa BIOJIb OCH Z PaBHO 5. BBINMOIHUTE JaHHBIC

npeoOpaszoBanus B Excel u B mporpamme 2D.

3anmaua 11. [Toctpouts nuarpammel paccesiaust B Excel. SPSS, RStudio mist manubIx

weight | price
0,17 355
0,16 328
0,17 350
0,18 325
0,25 642
0,16 342
0,15 322
0,19 485
0,21 483
0,15 323
0,18 462
0,28 823
0,16 336
0,2 498
0,23 595
0,29 860
0,12 223
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0,26 663
0,25 750
0,27 720
0,18 468
0,16 345
0,17 352
0,16 332
0,17 353
0,18 438
0,17 318
0,18 419
0,17 346
0,15 315
0,17 350
0,32 918
0,32 919
0,15 298
0,16 339
0,16 338
0,23 595
0,23 553
0,17 345
0,33 945
0,25 655
0,35 1086
0,18 443
0,25 678
0,25 675
0,15 287
0,26 693
0,15 316

3anaya 12. BeINogHUTE HEHTPaAIbHYIO MPOEKIUIO TPEYTOJIbHUKA ¢ KOOpAMHATAMU
0 50 20

P=10 80 20
20 40 20

Ha IUIOCKOCTh Xy, €CJIM PACCTOsiHME OO0 00bekTa BAonb ocu z paBHO 50. IIposeputs
NPaBUIBHOCTh PELICHHUS C MOMOIIBIO ITporpammbl 2D-npeodpazoBanus. IIporpaMmy BBIOTHUTH
B excel, 2D

3anaua 13. [Toctpouts amuric, ¢ napameTpamu a=2; b=3, eciu 3JUIMIIC 33J]aH YpaBHEHUSMH

p=p/(l+ecoso);

e=c/a=~N1-b"/a*;

p=b*la
x=acost, y=bsint;0<¢t<2n
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x*/a’+y /b =1

3anauya 14. OcyiiecTBUTh CHMMETPUYHOE OTPAKEHUE TPEyroyibHUKa ¢ BepmmHamMu A (1,

1), B (2,3)u C (4, 2) OTHOCUTEIBHO OCH X, .

3amaua 15. BEIOJIHUTE HEHTPAIBHYIO MTPOEKIUIO TETpadpa ¢ KOOpAUHATAMHU
100 100 O

0 100 100
0 0 100
100 0 100

A) Ha IIOCKOCTb XY, €CIIA PACCTOSTHHUE 70 00BEKTa BIOJb OCH Z paBHO 50.
b) Ha MIOCKOCTH XZ, €CITU pacCTOsIHKE 10 00BEKTa BAOJIb OCH Y paBHO 50.
[TpoBepuTh NMPaBUILHOCTh PEHICHUS C MOMOILBIO TporpamMmMbl 3D-npeobpa3zoBanus

3amaua 16. [Toctpouts craructuyeckue auarpammsl B excel. SPSS, RStudio mns nanHbIx.

weight | price
0,17 355
0,16 328
0,17 350
0,18 325
0,25 642
0,16 342
0,15 322
0,19 485
0,21 483
0,15 323
0,18 462
0,28 823
0,16 336
0,2 498
0,23 595
0,29 860
0,12 223
0,26 663
0,25 750
0,27 720
0,18 468
0,16 345
0,17 352
0,16 332
0,17 353
0,18 438
0,17 318
0,18 419
0,17 346
0,15 315
0,17 350
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0,32 918
0,32 919
0,15 298
0,16 339
0,16 338
0,23 595
0,23 553
0,17 345
0,33 945
0,25 655

3agaua 17. VimeroTcs KOOpuHATBI TPEYTOIbHUKA.
10 20

30 50
40 20

BbImonHUTE OTCEYEHHME B COOTBETCTBHMM C KOOpAMHATAMH BCEMHUPHOIO OKHa C
KOOpAUHATaMHU
Wl Wr Wb Wt
-30 20 10 30

KOHTpOJIbHLIe BOIIPOCHI NJIfl TOATOTOBKH K 3aHATHAM

HanmeHnoBanue TeMbl UITH
Ne pasaena JUCHUILTHHBL KoHTposbHbBIE BOIPOCHI IS CAMOTIPOBEPKU
n/n (Momyns)

2. Kakue ocHOBHBIE MPOIIECCH MOT'YT (POPMUPOBATH
MH(pOPMAaLMOHHbIE MOJIENIN U300paKeHUA?

3. Yto BXOIUT B NPEIMETHYIO 00JaCTh KOMITBIOTEPHOM
rpaduxu?

4. Jlns yero npenHa3Hau€Ha KOMIbIOTEpHAs
reoMeTpus’?

5. Jlud Kakux 1eneu ciykaT KOMIbIOTEPHBIE
penaxkTopsl?

6. IlpuBenure KiaccuuKaIMiO METOIOB U CPEJICTB
KOMIIBIOTEPHOHN TpaduKH.

7. Uro takoe API? Ero HazHaueHue.

8. Maiite knaccudukaiuo rpadhuyeckux u
HTEpPecoB.

9. HazoBute 061acTu NpUMEHEHUS! KOMITBIOTEPHOM
rpaduku.

10. Yo takoe ¢pakranbHas rpaduxa? Jlaite
orpeziesieHUe U MPUBEAUTE IPUMEPHI (PpaKTasIoB.
11. JlaiiTe xapakTepuCTUKY reOnH(pOPMAIIMOHHBIX
CHCTEM.

12. Jlaiite xapakTepucTUKY rpadudeckux ¢ainos.
OcHoBHble popMaThl rpaduyecKkux (aityos.

13. Kak 1IBETHbIE MOHUTOPBI BOCIIPOM3BOJAT LIBETA?
14. Kak ycTpoeH 1IBETHOH MOHUTOP?

Tema 1. BBenenue. OCHOBBI
KT, HaznauyeHwme,
OpraHu3alys, MPUHLHIBI
(GyHUHOHUPOBAHUS.
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15. Yto Takoe pasperniaroiias CiocoOHOCT, MOHUTOpA?
16. 3HaueHME KaKUX MTapaMeTPOB 3aJAI0TCS MIPU
CO3/IaHUH HOBOTO rpapuueckoro oobekTa?

17.YTo ucnoyib3yeTcs B CKaHEpax B KaueCTBE
HWCTOYHUKA OCBELICHUs?

18. KakoBbI OCHOBHBIE THITbI CKAHEPOB M KaK OHU
OTJIMYAIOTCS IPYT OT nipyra?

Tema 2. DneMeHThI

KOMHBIOTCpHOfI réoOMETpPHUHU.

1. IIpuBenure mpuMepbl CUCTEM KOOPAUHAT.

2. Yto Takoe OJJHOPO/IHbIE KOOPIUHATHI.

3. Yro Takoe apuHHBIC TPpeOOpa3OBaHUsI?
OnemeHTtapHsble npeodpaszosanua? [Ipusenure
IIPUMEPHI 2JIEMEHTAPHBIX IPEOOPa30BaAHUM.

4. TlpuBenute nmpuMepsl mpeodpazoBanuii B 2D-
MOJIEJISAX.

5. IlpuBeaute npumepsl mpeodpazoBanuii B 3D-
MOJIEJISAX.

6. IlpuBeaute npumepbl MaTpUILl IPpeoOpa3oBaHUM
st 2D u 3D-u300pakeHui.

Tema 3. LIBeToBBIC MOACTH
KOMITBIOTEPHOM TrpaduK.

1. Yro Takoe Temmneparypa I[BETOBOI BOJHbI?

2. Ha3oBuTte 11B€TOBOI AMana3oH U3ayyeHus?

3.  Yrto BEI IOHMMAETE IO/ IIBETOBBIM OXBATOM?

4. Kakue orpanndenus (HeIOCTaTKH) y IBETOBOM
Monaeu XYZ?

5. Kakne nBeroBbsle Mojiesiv Brl 3HaeTe?

6. B uem ornmuMe agAUTUBHON U CYOTPaKTUBHOMN
Monenen?

7. Yto Takoe nepueniOHHbIE IBETOBBIE MOIEIH?
8. Uro Takoe 1BETOBOU Kpyr?

9. IlpoxommeHTHpYHTE OCHOBHOE cojiepkanne LAB,
HSB-Mogzeneit? JlocronHcTBa U HEAOCTATKU JaHHBIX
Monenei?

Tema 4. BexropHas u
¢bpaxTanbHas rpaduka.

1. Ha3zoBure o0nacTi NpuMeHEHHs! BEKTOPHOM
rpadukm.

2. JlaiiTe XapaKTEpUCTUKY JOCTOMHCTB U
HEJ0CTaTKOB BEKTOPHOM rpauKy.

3. Ha3zoBure s51eMeHTHI (IPUMUTHBBI) BEKTOPHOI
rpadukm.

4. Yro takoe kpuBas bezpe? Kakas marematndeckas
MOJIEJIb COOTBETCTBYET KpUBOH be3ne?

5. HaszoBure 0CHOBHBIE CBOKCTBA KOHTYPOB.

6. Uro Takoe «y3em» Ha KpuBoil besne. JlaiiTe
XapaKTEpUCTUKY TUIIOB Y3JIOB.

Tema 5. PacTpoBas
rpaduka.

1. Tlouemy pacTpoByro rpaduKy Ha3bIBAIOT
TOUEYHOMN?

2. Ha3oBute 10CTOMHCTBA M HEJOCTATKU PACTPOBOM
rpaduKu.

3. B ueM BeIpakaercs sBICHUE BU3YaIbHOTO
CMBIKaHHUSI?

4. Kaxoit Bun rpaduku ciaemnyeT UCIOIb30BaTh JJIS
00paboTku pororpaduu u nouemy?

5. HazoBuTe HECKOJIBKO U3BECTHBIX BaM PacTPOBBIX
PERAKTOPOB.
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6. Ha3oBuTe HCTOUYHUKHM MOJIyYEHHUS PACTPOBBIX
n300pakeHUH.

7. Ha3zoBuTe OCHOBHBIE HHCTPYMEHTBI PACTPOBBIX
rpadMUecKuX peaaKTOpOB.

1. Kakue 1aThOPMBI OM3HEC-aHATUTUKHI
CYILECTBYIOT?

2. HazoBute xapakTepucTHKU 0a30BOH TrpaduyecKout
OnbIHoTEKN

3. Jlarb onpenenenue rpadgudeckux OuOIMOTEK

4. HazoBute rpaduueckre HHTEPPEIHCHI sI3bIKa
nporpaMMupoBaHusi R

5. Hazosure rpaduueckyro rpaMMaTiuKy 1 OMOIHOTEKY
ggplot2

6. Jarp xapaktepucTuku 0a30BOH rpaduveckoit
O6ubIMoTEKN

7. Jlate onmpeneneHue OMOIMOTEKH AJIs aHAHM3A
naHHbIX Rattle

Tema 6. I'padpuaeckue
Cpe/CTBa MCCIIEJOBAHUS
aHaJu3a JIaHHBIX U OM3HEC-
AHATUTHUKH

HIkana oueHuBaHus.

OneHka pe3ynbTaToB MPOM3BOIUTCSA HA OCHOBE OamibHO-pedTuHroBoi cucteMbl (BPC).
HcnonwsizoBanue BPC ocymiecTBisieTcss B COOTBETCTBUU ¢ Tipuka3oM oT 06 ceHTs0ps 2019 . Ne306
«O npuMeHeHHH 0aTbHO-PEHTHUHIOBOM CUCTEMBI OLIEHKH 3HAHUM 00y4YaroIXCs».

Cxema pacueToB CHOPMHUPOBAHA B COOTBETCTBUHM C YYCOHBIM IUIAHOM HAIPABIICHUS,
COIMIaCOBaHA C PYKOBOJUTENIEM HAayYHO-00pa30BaTeIbHOIO HAMpPABIEHUS, YTBEPXKICHA ACKAHOM
¢dakynbTeTa.

Cxema pacyeToB JOBOAMTCS JO CBEACHHUS CTYICHTOB Ha IMEPBOM 3aHATHH MO JAHHOMN
JUCLIUIUINHE, SIBJSIETCSI COCTABHOM YacThio pabouedl mporpaMMbl JAUCLUUIIIMHBL U COIEPIKUT
MHGOPMAIUIO 110 U3YyYEHUIO TUCIUILIMHBI, YKa3aHHYIO B [lonoxkeHuu o OalibHO-pEHTHHIOBON
CUCTeMe OIIeHKH 3HaHu# oOyudaromuxcst B PAHXul'C.

B cnydae ecnu CTyeHT B TeUeHHE ceMecTpa He HaOMpaeT MUHUMAIbHOE YUCIO0 OaIoB,
HEeoOXoquMOe JUIsl CJaud IMPOMEXKYTOYHOM arTecTaluud, TO OH MOXeT 3apaboTarh
JOTIONTHUTENbHBIE OallIbl, OTPaboTaB COOTBETCTBYIOIIME pa3/eNbl AUCHUIUIMHBI, MOIYYHB OT
IIperoiaBaTelis KOMIIEHCUPYIOIIHNE 3a/1aHusl.

B ciyyae monmyueHuss Ha MPOMEXKYTOYHOW aTTeCTalliid HEYAOBIETBOPUTEIBHON OIEHKH
CTYAEHTY TMPEIOCTABISETCS MPaBO MOBTOPHOW aTrTECTallMd B CPOK, YCTAHOBJICHHBIN A
JUKBUAAIMY aKaJEMUYECKOMN 3aJ0JKEHHOCTH 110 UTOTaM COOTBETCTBYIOIIEH CECCHUMU.

OOyuaromuiicsi, HaOpaBIIUI B X07€ TEKYIIETO KOHTPOJIs B ceMectpe oT 51 no 70 Ganos,
IO €TO0 KeTAaHUIO0 MOXKET OBITh OCBOOOXKICH OT MPOMEKYTOUHOM aTTeCTAIUH.

KounyecTno 6a110B Ouenka
NPONUCHLIO OyKBoOi1
96-100 OTJINYHO A
86-95 OTJINYHO B
71-85 XOpOILIO C
61-70 XOpOIIO D
51-60 YIOBJIETBOPUTEITHHO E

HepeBOH OaJIITEHBIX OIICHOK B AaKaJCMHUYCCKHUE OTMCTKH «OTIHYHO», «XOPOIIO»,
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«YIOBIIETBOPUTEIHHO»

- «OtuaaO» (A) - oT 96 Mo 100 GaIOB — TEOpPETUUYECKOE COMEpKaHUE Kypca OCBOCHO
MOJTHOCThIO, 0€3 MpoOenoB HEOOXOAMMbIE MPAKTHUYECKHE HAaBBIKM PA0OTHI C OCBOCHHBIM
MarepuaioM chopMUpPOBaHbI, BCE MPEIyCMOTPEHHbBIE TPOrpaMMoil 00ydeHus ydeOHbIe 3a1aHuUs
BBITNIOJTHEHbI, KAYECTBO UX BBIIOJIHEHUS OLIEHEHO MaKCUMaJIbHbIM YHCIIOM OalioB.

- «Otmuno» (B) - oT 86 mo 95 6amioB — TeopeTHdecKoe CoIepiKaHue Kypca OCBOCHO
MOJHOCTBIO, 0€3 MpoOesnoB HEOOXOAMMbIE MPAKTHUYECKHE HAaBBIKM PA0OTBHI C OCBOCHHBIM
MarepuaioM chopMUpPOBaHbI, BCE MPEIYCMOTPEHHBIE MTPOrpaMMOi 00yueHHs yueOHbIe 3aTaHus
BBITNOJTHEHbI, KAYECTBO UX BBIIOJIHEHUS OLIEHEHO YUCIIOM 0aslioB, OJM3KUM K MAaKCUMaIbHOMY.

- «Xopomo» (C) - or 71 mo 85 GamwioB — TEOPETUUECKOE COJEPKAHUE Kypca OCBOEHO
MOJTHOCTHIO, 6€3 MPOOesIOB, HEKOTOPHIE MPAKTUYECKHE HABBIKK PA0OTHI C OCBOCHHBIM MaTeprajIoM
c(hopMHPOBaHBI HEJOCTATOYHO, BCE IPEAYCMOTPEHHBIE IPOrpaMMOi 00y4ueHHsI yueOHbIe 3a1aHUs
BBITMIOJIHEHBI, KaY€CTBO BBIMOJIHEHUS HU OAHOTO M3 HUX HE OIICHEHO MHUHUMAJbHBIM UYHCIOM
0aJI0B, HEKOTOPBIC BU/IBI 33JaHUI BHITTOITHEHBI C OITHOKaMHU.

- «Xopomo» (D) - ot 61 mo 70 6amiIoB — TEOPETUUYECKOE CONIEPIKAaHUE Kypca OCBOCHO
MOJHOCTBIO, 6€3 MPo0EsIOB, HEKOTOPHIE MPAKTHYECKUE HABBIKK PAOOTHI C OCBOSHHBIM MaTepHuajIoM
c(hopMUPOBaHbI HEIOCTATOYHO, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrPaMMON O0O0yueHus
y4eOHBIX 3aJaHWi BBINOJHEHBI, KAaYeCTBO BBIOJHEHHS HH OJHOTO W3 HHUX HE OIICHEHO
MUHUMAJIbHBIM YHUCIIOM 0aIJIOB, HEKOTOPBIE BUJIbI 3a/IaHUI BHITMIOJIHEHBI C OIIMOKAMHU.

- «YnosnetrBoputesbHo» (E) - oT 51 mo 60 6amioB — TeopeTnueckoe coiepkaHue Kypcea
OCBOCHO YAaCTHYHO, HO MpoOenbl HE HOCAT CYIIECTBEHHOTO XapakTtepa, HeoOXoquMbie
NPAaKTUYECKHE HAaBBIKK paOOTBl C OCBOCHHBIM MAaTe€pHajoM B OCHOBHOM C(OPMHPOBAHHI,
OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MpPOrpaMMol OOy4eHHUsS Y4YeOHBIX 3aJaHUil BBIMOJIHEHO,
HEKOTOPBIE U3 BHINOJIHEHHBIX 33aHUH BBITOJHEHBI C OUTHOKAMHU.

OuneHo4yHbIe cpeacTBa Ioxkazarenmm Kpurepumn ouenku
(popMBI Tekymiero u OLlEHKH
NMPOMEKyTOYHOT0
KOHTPOJIs1)
Ormpoc KoppekTHoCTh U TIOTHOTA Ormpoc mpoBOIUTCS B XONIE 3aHSITHS U
OTBETOB €ro pe3yibTaThl MOTYT ObITh YUTEHBI
IIPY OLIEHKE MOCEIaeMOCTH 3aHATHH
Tect 1) [IpaBUIIbHOCTH peleHuil; MaxkcumanbHOE KOTMIeCTBO 0ajlioB
2) KoppeKkTHOCTb OTBETOB 3a UTOTOBBIM TeCT cocTaBisier 15

6aioB. TecTsl 10 OTAEIBHBIM TEMAM
BXOJISIT B UTOTOBBIM TECT, KOTOPBIH
MIPOBOAUTCS MEPE] UK BO BPEMSI
9K3aMEHa B 3aBUCUMOCTH OT ()OPMBI
€ro MPOBEJICHUS: OUHON WU

JUCTAHIIMOHHOMN
3aganue 1)IIpaBUIIBHOCTH pENICHUH; MakcumalibHO 5 Oa/uioB 3a OIHO
2)[IpaBunbHBIE OTBETHI HA 3aJjaHne
BOIIPOCHI IIPH YCTHOM 3allKTE
3alaHuN
Pacuetnoe 3ananue 1)IIpaBunbHOCTD peLIeHui; MakcumainbHo 10 GansioB 3a o1HO
2)KauecTBo odopmiieHHs 3aJaHue
OTHYeTa,
3)IIpaBunbHBIC OTBETHI HA
BOIIPOCHI IIPH YCTHOM 3allKTE
3a1aHui
KonTponsHas pabota 1) npaBMIIBHOCTH peLICHMS; MakcuMallbHOE KOJIMYECTBO OallioB
2) KOPPEKTHOCTH BHIBOJIOB 3a KOHTPOJBHYIO padoty — 10.

39



3) 000CHOBAaHHOCTH PEIICHUI MaxkcuMalbHbIH 0aJi1 BRICTABISACTCS
€CITM IPABWIIBHO PEILIEHBI BCE MIECTh
3a1a4, o(hOpMIIEH OTYET IO UTOTaM
WX pEIIeHUs, B OTUYET BCTABIICHBI

CKPHIITHI
DK3aMeH 1)ITonHOTa OTBETOB Ha BOMPOCH | MakCHMaIbHOE KOJIMYECTBO OaIOB -
WJIY TIPAaBUJIBHOCTH OTBETOB Ha 30. B cayuyae AMCTaHIIMOHHOMN
MIPEIIOKEHHBIEC TECTHI; (hopMEBI TIPOBEICHUS dK3aMEHa B
2)IIpaBribHOE peneHue CyMMy OaJTOB BXOAST OaJlIbl,
3a/1a4M, a TaK)Ke MOJHBIC U MOJIYYCHHBIE B PE3yIbTaTe UTOTOBOTO
MPaBWILHBIC OTBETHI HA TECTUPOBAHUS

BOIIPOCEI I10 3aga4€

6.Meronnueckune yKazaHus JJis1 00y4aoIIUXCsl 10 OCBOEHHUIO U CIUTIIMHbI

Pabouell mporpaMMoil TUCHMIIIIMHBI MPEAYCMOTPEHB! CIEAYIOIINE BHUIbI AyJUTOPHBIX
3aHATHUI: JTEKINH, TPAKTUYECKUE 3aHATH, KOHTPOJIbHBIE paOboThl. Ha JIekiusax paccMarpuBaroTCs
HauOoJiee CIOXKHBIM Marepuan JUCHMIUIMHBL. JIeKIUs CONpOBOXKAAeTCs Mpe3eHTalUsIMU,
KOMITBIOTEPHBIMU TEKCTaMH JIEKIIMH, YTO MO3BOJSET CTYACHTY CaMOCTOSITEJIbHO padoTaTh HaJ
IIOBTOPEHUEM U 3aKpeIJIeHHEM JIEKIIMOHHOTO Marepuaina. [ljis 3Toro CTyaeHTy JOJKHO ObITh
IIPEIOCTABIIEHO NTPABO CAMOCTOSATENBHO PA0OTATh B KOMIIBIOTEPHBIX Kilaccax B ceTu MHTepHeT.

[IpakTuyeckue 3aHATHSA MpeJHA3HAYEHBI JUIsI CAaMOCTOSTENBHOW pabOThl CTYAEHTOB IO
pelIeHNH KOHKPETHBIX 3a/lad KOMIBIOTEPHOH T€OMETpUU U KOMIBIOTepHOH Tpaduku. Bce
IIPAKTUYECKHE 3aHATUS IIPOBOAATCS B KOMIIBIOTEPHBIX Kilaccax. Takke B KOMIIBIOTEPHBIX KJ1accax
WIM C UCHOJb30BAaHUEM MYJIBTUMEIUWHBIX CPEICTB MPOBOAATCS JEKIUU. B xozme nexuumit
TEOPETUYECKHE IMOJOKEHUS MOSICHIIOTCA BO3MOXKHOCTAMHU IpaUUecKuX HaKeTOB peasin30BaTh
JaHHbIE TOJOXEeHMs. Tak, HalpuMep, IPU PACCMOTPEHUU IBETOBBIX MOJIENEH MPHUBOISATCS
BO3MOXKHOCTH rpaduueckux penakropoB Inskape, GIMP. Taxxke mnpu paccMOTpeHUU
MHCTPYMEHTOB BEKTOPHOH U pacTpoBOM TIpadUKH JAEMOHCTPUPYIOTCS BO3MOXKHOCTH ATHX
MHCTPYMEHTOB B IaHHBIX PEJAKTOpax U Ap.

Kaxxnoe npaktudeckoe 3aHsATHE COITPOBOXKIAETCS JOMAIIHUMH 33JaHUSIMH, BbIJJTaBA€MbIMU
CTY[IEHTaM JUIsl pELIeHMs] BHEAyIUTOpHOE BpeMs. [l oKa3aHMs NOMOILIM B PELICHHH 3aJad
MMEIOTCS TEKCThl IPAKTUYECKUX 3aJaHUN C YCIOBUSMM 33/1a4 U BapMAHTAMU UX PEIICHUS.

Jns u3ydeHus: MeTooB apUHHBIX NPeoOpa3oBaHUM, MPOEHMPOBAHUS TpapUUeCcKUX
00BEKTOB HCIONIB3YIOTCS CllelUalibHbIe ITporpaMMel 2D, 3D.

C uenbio KOHTPOJs COPMUPOBAHHOCTH KOMIETEHIMH pa3paboTaH (OHJ KOHTPOJIBHBIX
3amaHuil. Ero wucnonb3oBaHME TO3BOJISIET pealn30BaTh OaJUIbHO-PEUTHHIOBYIO OLIEHKY,
ornpeJiesieHHyto npukazoM ot 28 aprycra 2014 r. Ne168 «O nprumMeHeHHH OanibHO-PEUTHHIOBOM
CUCTEMBI OLIEHKH 3HAaHUH CTYIEHTOB.

JUIs TOATOTOBKM K €KErofIHOMY HWHTEPHET-TECTUpOBaHUIO e-Exam ocymecTsisercs
IpeaBapuTeabHasl IMPOBEpKAa 3HAHUI CTYJIEHTOB, a TaKKe WX CaMOOOY4YeHHE C MOMOIIbIO
CIEUAJIbHBIX TPEHAKEPOB NopTana VIHTepHeT-TeCTUPOBaHUS.

Jlig akTUBHU3aIMM pabOThl CTYAEHTOB BO BpPeMsI KOHTAKTHOM pabOThl ¢ MpernoaaBaresieM
OT/ETbHBIE 3aHATHUS MPOBOJATCS B MHTEPAKTUBHOW (opme. B ocHOBHOM MHTepakTHBHas (Gopma
3aHATUN oOecrieunBaeTcs MPU MPOBEACHUU 3aHATUH B KOMIBIOTEPHOM Kiacce. HTepakTHUBHAs
dopma obecrieunBaeTcs HalU4MeM pa3pabOTaHHBIX (ailloM C 3aJaHUAMH, HAJIUYUEM
KOHTPOJIBHBIX BOIPOCOB, BO3MOXHOCTBIO JOCTyNa K CHUCTEME JAWCTAaHLHMOHHOIO OOy4YeHuS,
UCIIOJIb30BaHUEM KaHaJIa teams, a TAK)KE MECCEHIKEPOB.

Ilooeomoska K n1exyuu 3aKIo4aeTcs B CIEAYIOIIEM:

—  BHHMMATEJIbHO MPOUYUTaNTe MaTepral NpeablayIIei JeKInu;

— y3HaiiTe TeMy HpeacTosllel JeKuuu (0 TeMaTuyecKoMy IUIaHy, 10 HMH(pOpMaluu
JEKTOpa);

—  O3HAKOMBTECh C YUeOHBIM MaTepHaJIOM MO Y4E€OHUKY U y4eOHBIM OCOOUSIM;
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— TOCTapaiTech YSICHUTh MECTO H3y4yaeMOil TeMbl B CBOEHl mpodeccruoHaTbHOU
MOJTOTOBKE;

—  3alMIIUTE BO3MOXKHBIE BOIIPOCHI, KOTOPHIE BBl 33JaAUTE JIEKTOPY Ha JIEKLIHH.

Iloo2omoska Kk ceMunapcKum 3aHAMusAM.

— BHUMATEJIbHO NPOYUTANTE MaTepuasl JIEKIUH, OTHOCIIIMXCA K JaHHOMY
CEMHMHAPCKOMY 3aHITHIO, O3HAKOMBTECh C YYEOHBIM MaTepHalioM MO YYEOHHKY M Y4eOHBIM
IOCOOMSM;

—  BBIIMIIATE OCHOBHBIE TEPMUHBI;

—  OTBETHTE Ha KOHTPOJIbHBIE BONPOCHI IO CEMUHAPCKUM 3aHATHUSM, TOTOBBTECH J1ATh
Pa3BEPHYTHIN OTBET HA KAXKIbIA U3 BOIIPOCOB;

—  YACHHTE, KaKue yuyeOHbIe 3JIEMEHTHI OCTAJIUCH I BaC HESCHBIMH M MOCTapailTech
MOJyYUTh HA HUX OTBET 3apaHee (10 CEMUHAPCKOTO 3aHATHSA) BO BpEeMs TEKYIIMX KOHCYJIbTAIUil
IIPENOaBaTels;

— TOTOBHUTHCS MOXKHO WHJMBHUIYyaJbHO, NAapaMH WM B COCTABE MAajOW TIpYIIIbI,
nocieHue ABIS0TCs 3P GEeKTUBHBIME (popMamu paboTHI;

— palouas mporpaMma AWCIHUIUIMHBI B YacTH LEJeH, TMEpPEuHI0 3HaHWM, yYMEHHH,
TEPMUHOB U Y4eOHBIX BOIPOCOB MOXKET OBITh UCIOJb30BaHA BaMU B KaueCTBE OPHEHTHpA B
OpraHu3anuu 00yueHusl.

Iloo2omoska Kk KOHmMPONbLHOU pabome:

— BHUMATEJIbHO NPOYMTANTE Marepuasl JEKUUW, U MPAKTUYECKUX 3aHATUH, U3YUUTE
CKPHIITHL, TIpuBeieHHBIe B Moodle, a Takke B 3a1aHUIX HA MIPAKTUYESCKUE 3aHATHUS;

— TompoOyHTe pelMTh 3aJa4yH, MOXOKKWE Ha 33aJa4H, KOTOpPbIe OyAyT HpEeaIOKEHBI Ha
KOHTPOIIBHYIO paboTy;

— pabouasi mporpamMma JIUCHUUIUIMHBI MOXKET OBITh HCIIOJIb30BaHA MPH MOJATOTOBKE K
KOHTPOJIbHOU paboTe.

Iloozomoska k 3auenty.

K 3auery HEoOXOAMMO TOTOBUTCS LEJIEHAIIPABIEHHO, PETYISPHO, CUCTEMAaTHUYECKH U C
NEPBBIX JHEW oOyueHus Mo AaHHON aucuurUinHe. [[ombITKH OCBOUTH AMCLMILIMHY B TEPUOL
3a4€THO-DK3aMEHAIMOHHOM  CECCUM,  Kak  IPaBWiIO,  IOKAa3blBalOT  HE  CIMIIKOM
YIOBJIETBOPUTENbHBIE pe3yibTarbl. B camMoM Hayane y4eOHOro Kypca IO3HAKOMBTECh CO
cienyromei yaeOHO-METOANIECKON TOKYMEHTAIUEeH:

— NpOorpaMMoM AMCLMITIINHBL;

— IepeyHeM 3HaHUI U YMEHMH, KOTOPBIMU CTY/IEHT J0JIKEH BIIAJIETh;

— TeMaTM4YeCKHMH IJITaHaAMH JIEKLIUH, CEeMUHAPCKUX 3aHATHUI;

—  KOHTPOJIbHBIMH MEPONPUITHIMU;

— y4eOHUKOM, Y4eOHbIMM MOCOOMSAMHU O JAUCHUIUIMHE, a TaKXKe AIEKTPOHHBIMU
pecypcamu;

— TIEpEeYyHEM BOIIPOCOB K 3a4eTy.

[Tocne sToro y Bac JOJKHO C(HOPMHPOBATHCS YETKOE IMpejcTaBieHHe 00 o0beMe H
XapakTepe 3HaHUH U YMEHU, KOTOPbIMH Ha/10 OyAeT OBIaAeTh 1o AucuuminHe. CuctemMarndeckoe
BBINOJIHEHHE YUeOHOM paboThl Ha JIEKLIUSAX U CEMUHAPCKUX 3aHATHIX IMO3BOJIMUT YCIELITHO OCBOUTH
JUCIUIUIMHY U CO3/1aTh XOpOIIyto 0a3y JUIs clauu 3a4eTa.

Jlnst paboThl ¢ MeYaTHBIMM M 3JIEKTPOHHBIMU pecypcamMu C3MY umeercs BO3MOKHOCTB
JIOCTYTIA K SJIEKTPOHHBIM pecypcaM. OpraHu3amus padoThl CTYIEHTOB C JIEKTPOHHON OMOIHOTEKOM
yKa3zaHa Ha caiiTe MHCTUTYTa (CTpaHuLe caiita — «Hayunas Oubnuorekay).

7.Y4eOHass guTeparypa M pecypcbl HMHGOPMAIMOHHO-TEJeKOMMYHMKAIIMOHHOH CeTH
"HuTepHer', BKIKYAs  INepeYyeHb  y4eOHO-METOAMYECKOro  odecmeyeHus: I
CAMOCTOSITeIbHOM PadoThl 00y4ar0IMXCH M0 TUCHHUIINHE

7.1. OcHOBHas IUTEpaTypa.
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. ArampnoB, Buxtop IlerpoBuu. Undopmarnka s skoHOMHCTOB : yueOHuk / B. II.

Aranbuos, B. M. TuroB. - Mocksa : ®OPYM [u ap.], 2019. - 448 c. : un. - (Beicmee
o0pa3oBaHme) - Tekct : AJIEKTPOHHBIN. - URL:
https://znanium. com/catalog/product/ 1002891 (mara obpamenus: 28.10.2020). — Pexum
nocrtyna: no noanucke. - ISBN 978-5-8199-0274-5. - ISBN 978- 5-16-002665-7.- Tekcr:
anektponHbIi. - URL: https://znanium.com/catalog/document?id=354812.

AnekceeB, Bnagumup AnaronseBud. MHpopmaruka : npaktudeckue paboThl : yuyeOHOE
nocobue / B.A. AnekceeB. - Cankr-IlerepOypr [u ap.] : Jlaws, 2020. - 252 c. : un. -
(Cpennee mpodeccuoHaabHoe oOpa3oBaHue) . - Teker : snekrpoHHBIA. - URL:
https://e.lanbook.com/book/136173 (mara obpamenus: 30.11.2020). - Pexxum mocrymna:
U1 aBTopu3. moiyb3oBarened. - ISBN 978-5-8114-4608-7.- Tekct: 37€KTPOHHBIN. -
URL: https://e.lanbook.com/book/136173?category=1548&spo=1.

bopeckoB, Anekceiéi BuktopoBuu. KommblotepHas rpaduka [DneKTpoHHBIA pecypce] :
y4eOHUK U MIPAKTUKYM JUTs CPEAHETo npodeccruonanbHoro oopazoBanus / A. B. bopeckos,
E. B. lllukun. - OnektpoH. naH. - Mocksa : FOpaiit, 2019. - 219 c. - TekcT: 371eKTpOHHBIN.
- URL: https://urait.ru/book/kompyuternaya-grafika-445771.

HNudopmaruka [DneKTpoHHBIN pecypc] : yueOHUK ISl akaJeMUYecKoro OakajiaBpuara : B
2 1./ [B. B. Tpodumon u ap.] ; mox pexa. B. B. Tpopumosna. - 3-¢ u3z., mepepad. u A0I. -
OnekTpoH. naH. - M. : FOpaiit, 2017. - (Cepus "bakanaBp. Akanemudeckuit kypc"). - 978-
5-534-02614-6. T. 1 .- 553 c.

Konomkuna, Uuna EBrenpeBHa. KommblotepHas rpaduka : yueOHUK M TMPAKTUKYM JUIS
By30B / U. E. Konomkuna, B. A. Cene3nes, C. A. IMUTpOUYCHKO. - 3-€ U3, UCIIP. U JIOTL. -
MockBa :  HOpaiit, 2020. - 233 c¢. -  TekcT:  DJJEKTPOHHBIA. -
URL: https://urait.ru/book/kompyuternaya-grafika-447417.

Hewmmosa, Tamapa HUropesna. [Ipaktukym mo unpopmaruke : Komneiorepnas rpaduka u
web-nm3aitH : yuebnoe mocobue / T.M. Hemmona, FO.B. Hazaposa ; mom pexn. JL.T.
["arapunoii. - Mocksa : ®OPYM [u ap.], 2021. - 288 c. : wi. - TeKCT: 3MEKTPOHHBIM. -
URL: https://znanium.com/catalog/document?id=367025.

Bce ucTouHnKHM OCHOBHOM JIUTEPATyphbl B3aMMO3aMCHICMbI

7.2 lononHMTEIBLHAS JIUTEPATypa.

1.

bammaxkosa, Enena McmaunoBna. MHpopmartuka u MHGOpPMAOHHBIE TEXHOJIOTHH.
Ymubiit Excel 2016: oubnnoreka ¢yHkuuil : yuebnoe nocobue / E.W. bammakosa. -
Mocksa : A# Ilu Ap Menua, 2020. - 109 c. - Tekcr : snekrponssiii. - URL:
http://www.iprbookshop.ru/94205.html (matra oOpamenus: 12.03.2021). - Pexum
JOCTyIa: JJIsi aBTOpW3Hp. Tmonb3oBarenei. - ISBN 978-5-4497-0516-7.- Tekcr:
anekTpoHHbI. - URL: http://www.iprbookshop.ru/94205 .html.

3unoBkeBa, Enena AnexceeBna. KomrbroTepHsiii nu3aitH. BektopHas rpaduka : yueOHo-
Meroaudeckoe nocodue / E.A. 3uHoBneBa. - Mocksa : ®nunta, 2017. - 113 c. - Tekcr:
anekTponHbii. - URL: https://ibooks.ru/products/354740.

WNuxeHepHass U KOMIIbIOTepHas Trpaduka [DIeKTpoHHBI pecypc] : yuyeOHMK U
MPAaKTUKYM JUIsl TpukiagHoro Oakanaspuara / [P. P. Anamosa u nip.] ; nox o6m. pen. P.
P. Anamosoii, C. A. Jleonosoii, H. B. ITmennunoBoi. - DnekTpoH. naH. - Mocksa :
FOpaiit, 2018. - 246 c. - Tekct: anexrponHsiid. - URL: https://urait.ru/book/107A0741-
9AF2-44D6-B133-DE3F99A A33CA/inzhenernaya-i-kompyuternaya-grafika.
Konmecamuenko JI.  GIMP 2.  becnnarseiii  anamor  Photoshop st
Windows/Linux/MacOS. http://helpua.narod.ru/bookes 017.html

. Yexkmapes, AnbbepT AHaTtonbeBud. HaueprarenbHas reoMeTpus U YepueHue : y4eOHUK

JUIs cpeHero npogeccruoHanbHoro oopasoBanus / A. A. Uekmapes. - 7-e u31., HCIIP. U
morm. - MockBa :  HOpaiit, 2020. - 423 c¢. - Tekcr: 53I€KTPOHHBIM. -
URL: https://urait.ru/book/nachertatelnaya-geometriya-i-cherchenie-451216.
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https://znanium.com/catalog/document?id=354812
https://e.lanbook.com/book/136173?category=1548&spo=1
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https://urait.ru/book/107A0741-9AF2-44D6-B133-DE3F99AA33CA/inzhenernaya-i-kompyuternaya-grafika
https://urait.ru/book/107A0741-9AF2-44D6-B133-DE3F99AA33CA/inzhenernaya-i-kompyuternaya-grafika
http://helpua.narod.ru/bookes_017.html
https://urait.ru/book/nachertatelnaya-geometriya-i-cherchenie-451216

7.3. Y4eOHO-MeTOAUYECKOE 00ecieYeHHe CAMOCTOATEIbHOI padoThl

1.

[Tonoxxenue 00 OpraHM3alUU CAMOCTOSATENBHOM pabOTHI CTYAEHTOB (heaepaibHOTo
rOCyAapCTBEHHOTO  OIOIKETHOTO  OOpa30BaTENIbHOTO  YUPEKIEHHUS  BBICIIETO
obOpaszoBanus «Poccuiickasi akajeMuss HapOAHOTO XO3SMUCTBA M TOCYIapCTBEHHOMU
cyx0b1 ipu IIpesunente Poccutickoit @eneparun» (B pen. npukaza PAHXul'C or
11.05.2016 . Ne 01-2211);

[TonoxxeHune o KypcoBoit padboTe (MIPOEKTe), BBIMOIHIEMOM cTyAeHTaMu (eepaabHOro
TOCYIapCTBEHHOTO  OKOPKETHOTO  OOpa30BaTENBHOTO  YUPEIKIEHUS  BBICIIETO
oOpazoBanust «Poccuiickas akajeMus HapOAHOTO XO34HWCTBA W TOCYIapCTBEHHOMN
cnyx0bl nipu IIpesunente Poccuiickoit @enepaunn» (B pen. npukaza PAHXul'C or
11.05.2016 . Ne 01-2211)

7.4. HopmaTuBHbIEe IPABOBbIE JOKYMEHTbI
He ucnons3yrorces.

7.5. UaTepHeT-pecypcehbl.

C31Y pacnonaraer IOCTYyIIOM 4epe3 CalT HaydHoil Ombmmoreku https://sziu-lib.ranepa.ru/
K CJICITYIOLIMM TTOIIMCHBIM 3JIEKTPOHHBIM pecypcam:

PycckosizpIuHbIC pecypcesl

— DIeKTpOHHbIE Y4eOHUKH AIEKTPOHHO-0uOmoTeyHoi cuctemsl (IbC) «Aibyke»

— DJEeKTpOHHBIEC YUeOHUKH 3EKTPOHHO—OMOMMoTeunoi cuctemsl (OBC) «Jlanby

— HayuHo-npakTHueckue crtarbu M0 (QUHAHCAM U MEHEKMeHTy W3marenbckoro aoma
«bubmmoreka ['pebenHMKOBAY

— Crartbu u3 MNEPUOAUYICCKUX I/IS,Z[aHI/Iﬁ 10 O6H.[€CTB6HHBIM U TYMAaHUTAapHbIM HayKaM «Hcrt -

Brro»

— HudopmanmonHo-mpaBoBbie 0a3bl - Koncynbsrant mitoc, ['apanT.
AHIJ10513bIYHBIE PeCyPChI

EBSCO Publishing - noctym k MynbTHIUCHUITTMHAPHBIM MOTHOTEKCTOBBIM 0a3aM TaHHBIX
Pa3IMYHBIX MHPOBBIX M3/IAaTEIBCTB 10 OM3HECY, IKOHOMUKE, (PHHAHCAM, OyXraJiTepcKOMY
y4eTy, T'yMaHUTapHBIM U €CTECTBEHHBIM 00JIACTSIM 3HAHUMH, pedeparaM U MOJHBIM TEKCTaM
myOJMKAIMKA U3 HAyYHBIX U HAYYHO-TIOMYIISIPHBIX KYPHAJIOB.

Emerald- prnHeﬁmee MHPOBOC U3AATCIILCTBO, CIICHUATIU3UPYIOIICCCS HA JJICKTPOHHBIX
KypHalax H 0azax JAaHHBIX IO 3KOHOMHUKE M MCHCKMCHTY. HNmeer CTaTyC OCHOBHOTO
HCTOYHHKA HpO(bCCCHOHaHLHOﬁ I/IHCI)OpMaI_II/II/I JJIA npenoz[aBaTeneﬁ, HCcIIeIoBaTeNIeil u
CIICIUaJInCTOB B obOactu MCHCI)KMCHTA.

Bo03M0OXXHO HMCHONIB30BaHKHE, KPOME BBIIICIEPEUHUCICHHBIX PECYPCOB, U JAPYTHX DIIEKTPOHHBIX
pecypcoB cetu MHTepHeT.

7.6. UHbLIEe HCTOYHHUKH.

8.

He ucnons3yrores.

MarepuajabHoO-TexHHYecKasi 0a3a, ”HPOPMALMOHHbIE TEXHOJIOITHH, IPOrPaAMMHOE

o0ecnieyenre 1 MHGOPMALIMOHHBbIE CIPABOYHbIE CHCTEMbI

Kypc Bkitodaer ucnosnbp3oBaHue nporpammaoro odecrneuenuss Microsoft Excel, Microsoft

Word, Microsoft Power Point 11 HOATOTOBKM TEKCTOBOrO M TaOIMYHOTO Marepuasa,
rpaduyeckux WUTIOCTPAIUii, a TaKXKe JUIsl pelIeHHs 3a7jad4 IKOHOMETPHUUECKOTO MOJIETNPOBAHUS.
Jns oOy4yeHus cpeacTBaM KOMITBIOTEPHOM rpaduku HMCMONIB3YIOTCS BEKTOPHBIA M PAaCTPOBBIN
rpaduueckuii penakTopbl co cpeAcTBaMU (ppakTaibHOU rpaduKH.

Metoab! 00yueHus: ¢ UCHOIb30BaHUEM HMH(OPMAIIMOHHBIX TEXHOJOTUN (KOMITBIOTEPHOE
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TECTHPOBAHUE, IEMOHCTPAIIHS MYITBTHMEIUIHBIX MaTEPUAIIOB)

HHTepHeT-CEepBUCH U AIIEKTPOHHBIE PECYPCHI (TTOUCKOBBIE CUCTEMBI, JIEKTPOHHAS TI0YTA,
npodecCHOHAbHBIC TEMAaTHYECKUE YaThl U (POPYMBI, CHCTEMBI aylMO M BHIEO KOH(EPEHIIHIA,
OHJIAWH OJHIMKJIONEANH, CIPABOYHUKH, OHOIMOTEKH, OHIIEKTPOHHBIE Y4YeOHbIE U Yy4eOHO-
METOINYECCKHE MaTePHUaJIbl).

Jis  opraHuW3aluy  JUCTAHIIMOHHOTO OOYYEHHS CJIEeIyeT UCIOIb30BaTh CHUCTEMY
JIMCTaHIMOHHOTO 00y4ueHus Moodle ¢ perucrpanmeit Bcex 00y4aeMbIX.

Nen/m | HaumenoBanue

1. | KomnbroTepHble Kiacchl ¢ nepcoHanbHBIMU OBM, 00beIMHEHHBIMU B JIOKAJIbHBIC
CeTH ¢ BbIx0oJIoM B MHTEepHeT

2. | ITaker Excel - 2016, professional plus

3. | I'paduueckue perakTopsl (BEKTOPHBIN peaakTop Tura Inkscape; pacTpoBblii peakTop
Photoshop (GIMP).

4. | Oduc 365, SPSS, RStudio

5. | MynpTUMEIUIIHBIE CPEICTBA B Ka)JIOM KOMIIBIOTEPHOM KJIACC€ M B JIEKLIMOHHOMN
aAyIUTOPHUH

6. | Bpaysep, cereBble KOMMYHHKAIIMOHHBIE CPEJCTBA [ Bhixoa B IHTepHeT

7. | Cucrema nuctannmoHHoro odydenus Moodle

8. | Obnaunsle TexHonoruu Google Collab, Loginom

Komnbrorepusie kiaccel u3 pacuera 1 [I9BM nmns ogHoro oOywaemoro. Kaxaomy
oOyyarolemMycs JoJKHa ObITh MTPEJOCTaBIEHA BO3SMOXKHOCTD JIOCTYIIA K CeTsAM Tuna MHTepHeT B
teueHue He MmeHee 20% BpeMeHH, OTBEJICHHOTO Ha CAMOCTOSITEJIBHYIO ITOATOTOBKY.
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