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1 leap AUCHUNJINHBI.
B pesynprare oOCBOEHHS MaHHON IUCHMIUIMHBI y OOYYarolIerocs JMOJDKHBI OBITh
chopMupOBaHBl KOMIIETCHIIMM OCHOBHOM MPOQECCHOHAIBHOW 00pa30BaTeIbHONH MPOrpaMMBbl

OakanaBpuara (nanee - OITOII):
OIIK-2.

CO,I[ep}KaHI/IC KOMIIETEHIIMHA KaK IIaHUPYEMBIX PE3YJIbTATOB O6yLIGHI/IH 10 JUCHHUIIIIMHE



cM. Tabimusl 1 u 2.

1.1 ®opmMupyemMbie KOMIIETEHUMHU
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUU

HaunmenoBanue Buna
KOMIIETEHLIUHU
(yHusepcanvHas,
obuenpogheccuonanvHas,
npogeccuonanvuas)

HaumenoBanue kareropuu
(TpyIIIIBI) KOMITETEHITHIA

Ko v HazBaHME KOMIIETEHIINN

obwenpogheccuonanvrasn

TeopeTuueckue u
MPAKTHYECKUE OCHOBBI
podeCCHOHATTEHOM
JIESATEIILHOCTH

OIIK-2 Cnocoben npumensmo
COBPEMEHHbBIU MAMeMamu4ecKutl
annapam, C853aHHbIU C
NPOEKMUpoOBaHueM, pa3pabomxotl,
peanuzayuel U OYeHKOU Kayecmaed
NPOSPAMMHBIX NPOOYKMOB U NPOCPAMMHBIX
KOMNIEKCO8 8 PA3NIUYHBIX 00JIACTAX
yenoseyecKoll 0esimebHOCmu

1.2 UHAuKATOPHI 10CTHKEHHSI KOMIIeTeHIUii
Tabnuna 2 — UHauKaTopsl JOCTHKEHUST KOMIIETEHIUH, (OpMUpPyEMble TUCIUILTUHON

KO}I 1 Ha3BaHHUC KOMIICTCHIIMH

NHnukaTopsl JOCTUAKEHUS
xommereHun no OITOIT

JWCUUIUIMHBI U NPAaKTUKH,
dhopmupyrontue komneteHuo OITOI

OIIK-2 Crioco6eH MpuMeHSTh
COBpPEMEHHBIN
MaTeMaTU4YECKUH ammapar,
CBSI3aHHBII C
MPOCKTHPOBAHKEM,
pa3paboTKoOl, peanu3amnuei 1
OIIEHKOW KavyecTBa
MIPOrpaMMHBIX IIPOAYKTOB U
IIPpOrpaMMHBIX KOMITJIEKCOB B
Pa3IMYHBIX O00JIACTSIX
YEIIOBEYECKOH JeATETbHOCTH

2.1 Pemaet 3agauy
KOJIMYECTBCHHOM OIlEHKHU
KadecTBa MPOrPaMMHOTO
obecreucHUs

2.2 IlpuMeHseT MEeTOIbI
MPOEKTUPOBaHUs, pa3pabOTKH, U
pealm3anuy IporpaMMHBIX
MPOIYKTOB

2.3 Vcnionb3yer
WHCTPyMEHTaJIbHEIE,
MPOrpaMMHBIC U allllapaTHbIE
CpeJICTBa U3MEPEHU 11
OIICHKU Ka4ecTBa
MPOrpaMMHOTO0 00ecTiedeHus

Bb1.0.05 duckpeTHas MaTeMaTHKa
b1.0.08 MartemaTnyeckre METOABI U
MporpaMMHOE 00eCTIeUeHUE 3aIUThI
nH(pOpMaITUH

Bb1.0.11 Komnbrotepnas rpaduka
b1.0.14 Metposnorus 1 KauecTBO
MPOrpaMMHOTO 00ecTiedeHus
Bb1.0.19 ba3e! ganHbIX

b1.0.24 3D monennpoBanue
b2.0.02(I1) TexHonormueckas
(TIPOEKTHO-TEXHOJIOTHIECKast)
MpaKTHKA

Bb3.01(/0) IToaroroBka k mporienype
3alUTHI 1 3aIIUTa BBITYCKHOM
KBaJIM()UKALIMOHHOM pabOThI

1.3 3nanusi, yMenusi, HaBbIku (3YB) nmo aucunninHe

Tabnuna 3 — 3HaHus, yMEHMsI, HaBBIKU, (OPMUPYEMBIE AUCIUILIMHON




Kon 1 na3spanue
KOMIIETEHIHHA

Nunukatopsl JOCTHAKEHUS
KOMITETCHIINH, 3aKPETICHHBIC
3a JUCHUILTHHON

3nanus1, ymeHus, HaBbIku (3YB),
bopMupyemble TUCIUIUTNHON

OIIK-2 Cnocoben
MPUMEHSATH COBPEMEHHBIN
MaTeMaTUYEeCKUil anmnapar,
CBSI3aHHBIM C
MPOCKTUPOBAHUEM,
pa3paboTKoi, peanu3anuen
M OIICHKOM KaduecTBa
MPOrPaMMHBIX MPOTYKTOB
Y TIPOTPaMMHBIX
KOMITJIEKCOB B Pa3TUIHBIX
001aCcTIX YeI0BEYECKOM
JIeSITCIIbHOCTH

2.2 IlpuMeHseT METO 1B
MPOEKTHPOBaHMsI, pa3paboTKH,
U peau3aly IporpaMMHbIX
IPOAYKTOB

3HaTh:

— CpeICTBAa  KOMIBIOTEPHOW  TpaduKw,
MyJIbTUMEINa W  aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS,

YMmerh.

— pa3palaTbIBaTh CpeACTBAa KOMIIBIOTEPHON
rpadukH, MYJIbTUMETUA u
ABTOMATH3UPOBAHHOTO MMPOSKTHPOBAHUSL.

2 O0BbEM U TPYI0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.




®opMBI NPOMEKYTOYHON aTTECTALMU.

Tabmuna 4 — O6beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJaM YIeOHBIX 3aHATUN

rpaduKu; TEHASHITUH TOCTPOCHHSI
COBPEMEHHBIX TPA(PUIECKUX CHCTEM:
rpadugecKoe SApo, IPUI0KEHHS,
WHCTpYMEHTapHuil I HaluCcaHUs
MIPWIIOKEHUH

N O0BEM "acoB 1o popmam
OO01mas TpyI0EMKOCTh H BHJIbI Y4€OHOW pabOThI IO JUCIHUILUINHE, oGyucHs
MPOBOJIMMEIC B Pa3HBIX (popmax 000 0300 300
1 O6ast TpyJ0EMKOCTh TUCTIUTUTAHBI 180
2 KonTakTHas paboTta o0y4aromuxcs ¢ mpernoaasareneM (1o BUIaM 70
y4eOHBIX 3aHsTH) (Bcero)
AymutopHas pabora (Bcero): 70
B TOM YHUCIIC:
JIEKITNHA 28
MPaKTUYCCKUE 3aHATHSI, CEMUHAPBI 18
MPAKTHKYMBI
nabopaTropHbie PabOTHI 24
B MHTEPAKTUBHOW (hopme
B DJIGKTPOHHOH popme
Bueayaurophnas padota (Bcero):
B TOM 4HCIEe, WHAMBHIyalbHas paboTa oOydaromuxcs ¢
npenoaBareneM
MOJrOTOBKA KYpPCOBOH paboThl /KOHTaKTHas paboTta
TpyIMIoBas, WHIUBUIYadbHAS KOHCYJIbTAIUS W WHBIC BUIBI
y4eOHOM NEeATENHPHOCTH, MPEAYCMATPUBAIOIINE TPYNIOBYIO
WIM  WHAWBUAyalbHYIO  paboTy  oOydarommxcs ¢
Ipero/iaBaTesieM)
TBOpYecKas padora (3cce)
3 CamocTrosresnbHas padboTa 00ydaronuxcs (BCero) 74
4 TlpomexxyTouHas arrecTauusi 00y4aroUIErocs - dK3aMeH M 00bEM | Dxzamen
YacCoB, BbIACJICHHBIM Ha IPOMECKYTOYHYIO aTTECCTALIAIO: _5
ceMecTp
(36
YacoB)
3. YueOHO-TeMaTH4eCKHi IJIAH U CO/IePsKaHue TUCUHUILIMHBI.
3.1 YyeOHO-TeMaTH4eCKHIl IVIaH
Tabnuua 5 - Yue6HO-TeMaTHuecKui mi1aH 04HOM (opMbl 00yUeHHS
O6mas TpyaoeMKocTh 3aHsATHI (4ac.) DopMbl
E Paznensl 1 TEMBI TUCIUTIIIAHBI TI;};TT)T)M 020 300 KE?I“};HéJeTEOH
) T0 3aHATUSAM AYZIUTODH. AyIUTOPH. NpOMEsKYTOUHO
= (6ceco Sanarus CPC 3aHATHS CPC | i arrecTauuu
2 3 uac.) | nexn, | npaxr.] J1a6 JIeKIL. | IPaKT, YCIIEBAEMOCTH
Cemectp 5
1. OOnacTv NpUMEHEHNsI KOMITBIOTEPHON 3 1 2




=

~J

=

Ne Henenu

Pa32[eJIBI U TEMBI AUCLMIIIINHBI
110 3aHATHAM

O6mas

TpyaoeMKoCTh 3aHATHH (Jac.)

TPy A0EM

00

300

KOCTB
(6cezo

AyIuTOpH.

3anarus

CPC

AynuTOpH.
3aHATHS

uac.)

JICKI.

MIPaKT.

JIab

JICKII. | TPAKT,

CPC

Dopmpbl
TEKyILEro
KOHTPOJIS U
TIPOMEXKYTOTHO
W aTTecTanuu
yCIIEBa€MOCTH

CemecTp 5

2.

3ana4yu TeOMEeTPUIECKOI0 MOAETIUPOBAHUS;
oTo0OpakeHHEe TeOMETPUIECKO MOIENN B
yepTexke

JIOMAIITHSIS
KOHTPOJIbHAs
pabota 1

Amnmapat npoenupoBaHusl, KOMILIEKCHBIN
yepTex. Touka, npsimasi, INIOCKOCTb,
nuHuA. [ToBepXHOCTH, UX NepeceueHus,
pa3BepTku. Crioco0 3aMeHBI MII0CKOCTEH
npoekuuid. Metpuueckue 3aaauu.
TTo3urnnonHbIe 3a0a4M.
AKCOHOMETPHYECKHE NTPOCKIINU

96

14

18

18

46

JIOMAILHss
KOHTPOJIbHAs
pabota 2, 3,
4,5,6

CraHnmapTsl B 00J1aCTH pa3paboOTKH
rpaduuecKux cucTeM

TexHUYeCKHe CpelCcTBa KOMITBIOTEPHOI
rpaduKu: MOHUTOPEL, TpapHIECKUe
alanTepsl, IUIOTTEPbl, IPUHTEPHI, CKAaHEePHI;
rpaduyeckre IPOLECcCcopbl, anmnapaTHas
peanu3anys rpadpuIecKux HyHKIHN

[NonsaTHe KOHBeliepoB BBOA U BBIBOA
rpadudeckoil ”HPOpPMALTUT

CuctemMbl KOOPJIMHAT, THITHI
mpeoOpa3oBaHuil rpadUIeCKOM
nadopmanun. opmarts! XpaHeHUS
rpaduyeckoil HHGOPMALMH; TPUHIUIIBI
MIOCTPOCHUS “OTKPBITHIX rpadUuecKux
cucTeM

2D u 3D moznenupoBaHue B paMKax
rpaduueckux cucTeM

OcHOBHbBIC (DYHKIIMOHATBHBIC
BO3MOKHOCTH COBPEMECHHBIX TpauyecKux
CHCTEM; OpTraHH3allKs Uaiora B
rpadMUecKuX cucTeMax; KiaaccuuKaIus u
0030p COBPEMCHHBIX TPaQUIECKUX CHCTEM




OO6mas TpyaoeMKoCTh 3aHATHH (Jac.) DopMmbl

= 0éM TEKYIIEro
= Pazgensl U TeMbl TUCHUIIIMHBI PYA 000 300 KOHTPOIISL U
u KOCTb P
s 10 3aHATHUAM AyHTOPH. AYAHTOPH. MPOMEKYTOTHO
T (6ceeo 3anarus CPC 3aHATH CPC | 1 arrecTauuu
S 3 uac.) | pexu. [npakr.] JIaG JIEKIL. | IPaKT, yCICBAacMOCTH
CemecTp 5
IIpomexxyTouHas aTTecTanus - 36 9K3aMEH
IK3aMEH
Bcero: | 180 28 18 24 74

3.2. Copep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabnuua 6 — ConepkaHue TUCHUIUIUHbBI



pa3paboTku rpaduaecknx
cucTeM

Ne HaumenoBanue paznena,
CopaeprxaHue 3aHsITHUS
/I TEMBI JUCLUIIIINHBI
Cemectp 5
Cooepoicanue 1eKYUOHHO20 Kypca
1 O6nacTi npUMEHEeHUS MecTo KOMIBIOTEPHOH rpadiKK B cUCTEMax 00pabOTKH HH(pOPMAIHH.
KOMITBIOTEPHOH rpaduKy; Obnactn mpUMeHEHHN KOMIBbIOTepHO# rpadukn. Cpencrsa
TEHJCHIIUH OCTPOCHHUS KOMITBIOTEPHOU TpahKH, MyIbTUMEANA X aBTOMAaTH3UPOBAHHOTO
COBPEMEHHBIX I'papuIecKux MIPOCKTUPOBAHUS
cucTeM: rpaduyeckoe Aapo,
MPWIIOKEHNUS], THCTPYMEHTapHi
JUISL HAITMCAHMS TIPUIIOKEHHUH
2 3amaun reoOMeTPUIECKOTO Crioco0bI onyueHns TrpadraecKkux n3oopaxennii. CymHOCTh MeTo1a
MOJICTIMPOBAHUS; OTOOpaKeHHE | MPOCKLMUH.
TeOMEeTpUUECKO MOJIeNu B
qepTeke
3 Arnmnapat npoerpoBaHus, Amnmapart npoerpoBanus. [Ipoekiy Touek, NPsIMBIX U KPUBBIX JIMHUH.
KOMIUIEKCHBIN yepTex Touka, Touka. Touka B OpTOrOHAJIBHOM CUCTEME IBYX INIOCKOCTEN IIPOEKLU.
npsMasi, MI0CKOCTh, TNHUSA Touka B OpTOroOHaNbHON CHUCTEME TPeX IIOCKOCTEH MPOEKIUHi.
IloBepxHOCTB, X nepeceueHus, | IloyiokeHHE TOUKM OTHOCUTEIIBHO ILUIOCKOCTEN poekuuid. ITpsmas nunus.
pa3BepTku Crioco0 3aMEHBI Croco0bI rpadudeckoro 3amanus npsaMoit. [lonoxenue npsmMon
IJIOCKOCTEH MPOEKIHM. OTHOCHUTEJILHO IJI0cKocTel npoekuui. Ilnockocts. Paznuunoe
Mertpudeckue 3anaun TIOJI0’KEHHE TIIOCKOCTH OTHOCHTENBHO IIOCKOCTeH nmpoeknuil. O6mue
[o3utmoHHsIe 3a1a9H. CBEJICHUS O KPUBBIX JIMHKUAX. BunaTOBBIC MHME. CrIOCOOBI 00pa30BaHus U
AKCOHOMETPHYECKHE MIPOCKINH | 3aJaHUs TOBEPXHOCTEH, ONPEAETUTENb U KapKac OBEPXHOCTH.
IMoBepxHOCTH M Tena BpamieHus. Pa3BepThIBaroIrecst 1 BHHTOBBIC
noBepxHocTH. JInHeluaTele 1 HUKINYEecKre moBepxHocTu. [lepeceuenue
noBepxHocreii u ten. Pazseprku. Kitaccudukauuns kpusbix. [1nockue
kpuBble TUHUK. KacarenbHas k kpuBoil. CBoiicTBa TOYEK KPHUBOH.
Hopwmans kpuBoii. KpuBuzHa kpuBoit. CBOWCTBa OPTOTOHATBHBIX
HpOeKIi KpuBoi muHUK. [IpocTpancTBeHHBIe KpHBBIe THHUK OO11as
XapaKTepuCTHKa coco0oB npeodpazoBanus yeprexa. Criocod 3aMeHbl
IUTOCKOCTEH MPOEKIUH 1 CrIOcO0 BpalIeH!s: pelIeHHe YeThIPEX OCHOBHBIX
3aga4. Crocob riockonapanienbHoro nepemenienns. Crocod
BCIIOMOTaTEeNILHOTO NPOSIPOBAHMS.
CraHgapTHBIC METPHUYECKHE 3a/1a4l U UX MAaTeMaTH4YeCKHe MOJICTIH.
CraHgapTHBIC TO3UIHOHHBIE 33/1a49l. AKCOHOMETPHIECKUE MPOSKIIUH.
CraHgapTHBIC aKCOHOMETPHYECKHE NTPOSKIIMU (M30METPHS, TUMETPHS,
tpumetpusi). OcHOBHast TeopeMa akcoHoMeTpuH (Teopema [lonbke).
KoadhdunmenTs! nckaxeHuit 1o akCOHOMETPHUUECKUM OCSIM.
l'opuzoHTanbHEIE, GPOHTATBHBIE U TPOPHUIHHBIE H30METPHH U TUMETPHUH.
OKpy»XHOCTB B akcOHOMeTpHrH. [TocTpoeHne akCOHOMETPHUECKUX
n3o6pakenuii. Pabota ¢ miockumu oObeKTaMu: cCcTeMa KOOPIWHAT,
IUTOCKHE rpadudecKre IPUMHUTHBEI, KOMIIOHOBKA IUNTOCKUX M300pakeHuil,
olepanyy Hajl TpaduuecKMMU 0O BEKTaMH.
4 CraHgapThl B 00J1aCTH CrangapTusanys B MalIMHAON Tpaduke. Micronb30BaHue CTaHIAPTOB.

Haznauenue 1 GyHKINOHATBHBIE BO3MOXXHOCTH CTaHIAPTOB.
MexnyHapoHble cTaHaapThl. PacTpoBas rpaduka. BekropHas rpaduxa.
B3anmopeiicTBue pacTpoBoii M BEKTOPHOW TpaKy, IPEUMYIIECTBA U
HEJIOCTaTKU pa3IMuHbIX BUOB rpadukn. @pakranbHas rpaduka. L{Ber n
CBET: LIBETOBBIE MOJIENIN, KOJUPOBAHUE [1BETA, NAIUTPA.




TexHuueckue cpeacTra
KOMITBIOTEPHOU TpaduKH:
MOHHUTOPEHI, rpaduaeckne
aJIanTepsl, OTTEPHI,
NPUHTEPHI, CKAHEPHI;
rpagpuyecKue Mmpoueccopsl,
annapaTHas peagu3ays
rpagudyeckux QyHKIHHA

CpenctBa BOCIIPOM3BEICHUS U BBO/IA TpadUK:
MOHUTOPBI ¥ BUICOKAPTHI, IPUHTEPHI, INIOTTEPHI U CKAHEPHI.
Manunynstopbl. OCHOBHBIE XapaKTEPUCTHKH.

IlonsTie KkoHBEKEpOB BBOJIA U
BBIBOJIa TpaUICCKOM
nHpOpPMATTH

KOHBeﬁep. Peanuzanus MHOT03aJa4yHOCTH. OpFaHI/I?)aI_[I/IH IIOTOKOB.

CucteMbl KOOPAMHAT, THITBI
npeoOpa3oBaHuil rpadUIecKom
nHpopmanun. PopmaTsl
XpaHeHus rpaduaeckont
MH()OpMALNH; TPUHIIUIIE]
MOCTPOEHHUS “OTKPBITBHIX
rpaMIECcKuX CHCTEM

TpexmepHble cucTeMbl KOOpAUHAT. TpexMepHbIe MpeoOpa3oBaHus B
OJTHOPOJHBIX KoopauHaTax. KoMIo3uIus TpeXMepHBIX IpeoOpa3oBaHuii.
Mertonp! cxatus U popmaTsl Tpaduyeckux Qaiinos. ['paduaeckne
oubmmoteku. ['padudecknii monp30BaTeNbCKUI HHTEPQEIIC.
Kiaccndukauus rpaduuecknx makeTo

2D u 3D mMoznenupoBaHue B
paMKax TpaQHuIecKuX CHCTEM

Cmoco06s1 2D u 3D monenupoBanus. [IpoOiemMbl reoMeTpUIecKOTo
MOJIETIMPOBAHMS; BUBI TEOMETPUIECKUX MOJIENICH NX CBOICTBa,
napaMeTpu3alys MoJielieil; reoMeTpUuecKre OIepaluy HaJl MOAEIIIMU

OcHOBHBIE QYHKIMOHAITEHBIC
BO3MOKHOCTH COBPEMEHHBIX
rpa)u4ecKuX CUCTEM;
OpraHM3alys AUaora B
rpa)U4ecKux CUCTeMax;
ki1accudukanms 1 0030p
COBPEMEHHBIX IpaUIecKux
CUCTEM

YerpoiicTBa rpadHyecKoro BBoJa- BEIBOJA: MOHUTOPBI, ITpadHyecKie
aJanTepebl, ITIOTTEPbl, IPHHTEPHI, CKaHepbl. ['padiyecKkie mponeccopsr:
anmnaparHas peatusanus rpaguiyeckux QpyHKIUi, NOHITHE KOHBEHEpOB
BBOJIa U BBIBOJIa Ipaduueckoil HHPOPMAIHH.

Cooeporcanue npakmudeckux 3aHamuil

Arnmapat npoerpoBaHus,
KOMIUIEKCHBIN yepTex Touka,
mpsiMasi, MI0CKOCTh, TNHUS
[ToBepxHOCTBH, UX NIEPECEUEHMUS,
pa3Beptku Crioco0 3aMeHEI
IJIOCKOCTEH MpoeKuii
Mertpuueckue 3aauu
Tlo3unmonxsie 3a1a4u.
AKCOHOMETpUYECKHE MPOCKIUI

[Ipsimas nuHUS: 3a1aHKe, B3aUMHOE pacronoxeHue. IIpoennpoBanue
OTpe3Ka U JAEJICHHE ero B JAHHOM OTHOIIICHHU.

Omnpenenenne JUIMHBI OTpe3Ka NPSAMOI JIMHUM U YTIIOB HAKJIOHA MPSIMOH K
IUIOCKOCTSIM NPOeKIuil. B3auMHOE pacnonoxeHye IByX MpsIMBIX.
IIpoexiuu MIOCKUX yIIOB. B3anMHOE paciookeHne TOYKH U TIIOCKOCTH.
B3aumHoe pacnosioxkeHue npsMoi u rockoctu. Bzanmuoe
pacrnonoxeHue miockocteil. [Ipoekmu mIoCKuX KPUBBIX U INTOCKUX
anredpandecknx THHUNA. CIocoOBI 00pa3oBaHMs U 3aJaHUS
MIOBEPXHOCTEH, ONpeNennuTeNb U KapKac MoBepxXHOCTH. [lepeceuenne
noBepxHocte u ten. CriocoOsl 3a/1aHnst KpUBOH.

CrangapTsl B 001acTi
pa3paboTku rpaduyecKux
cucTeM

PactpoBast rpaduka: OCHOBHBIE TIOHSATHSI, TEOMETPHUYECKUE U IIBETOBBIC
XapaKTepUCTUKH pacTpa. BekTopHas rpaduka: OCHOBHBIE MOHSITHS U
00bekThl. B3anmopelicTBue pacTpoBoii M BEKTOPHOU rpaduKH,
MIPEUMYIIECTBA ¥ HEAOCTATKH PA3IMYHBIX BUIOB rpaduku. OpakransHas
rpaduka. L[BeT 1 cBeT: IBETOBBIE MOJIEH, KOAUPOBAHUE 1[BETA, MATUTPA.
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3 TexHUYIeCKHE CpeacTBa
KOMITBIOTEPHOU TpaduKH:
MOHHUTOPEHI, rpaduaecKre
aJIanTepsl, OTTEPHI,
NPUHTEPHI, CKAHEPHI;
rpagpuyecKue Mmpoueccopsl,
annapaTHas peagu3ays
rpagudyeckux QyHKIHHA

CpenctBa BOCIIPOM3BEICHUS U BBO/IA TpadUK:

MOHUTOPBI ¥ BUICOKAPTHI, IPUHTEPHI, INIOTTEPHI U CKAHEPHI.
Manunynstopbl. OCHOBHBIE XapakTepucTuku. Pa3paboTka cpeacTs
KOMIBIOTEPHOH rpad)uky, MyJIbTUMEIUA U aBTOMATH3HPOBAHHOTO
MIPOSKTHPOBAHUS

Temvl 1abopamopubix 3ausmuil

1 Armmapat mpoerpoBaHus,
KOMIUIEKCHBIN yepTex Touka,
npsAMasi, MI0CKOCTh, INHHS
IToBepxHOCTB, UX NIEpECEUEHUS,
pas3Beptku Crioco0 3aMEeHBI
IJIOCKOCTEHN MPOeKIUi
Mertpuueckue 3agauu
Ilo3unuoHHbIE 3a1a4.
AKCOHOMETpPHUYECKHE NMTPOEKIIUI

Croco6 3aMeHBI INIOCKOCTEH MPOEKINI B CIOco0 BpaIlIeHHUs: pelIeHIe
YeTBIPEX OCHOBHBIX 3a1a4. Croco0 MII0CKOIapaIebHOTO IEPEMEIICHUSL.
Croco6 BcioMoraTeIbHOTo npoeipoBanns. OpeaeeHne pacCTOsTHAS
MEXIy TOYKON M JIMHHUEH, MeXIy OByMsI THHUSIMU. OTIpeieNieHNe yTI0B
MEXAY JIMHUSAMU, MEXY JIMHAEH U IUIOCKOCTHI0. 3aBUCHMOCTh MEXIY
K03 (puIMEeHTaMH UCKXKXEHUS U YIJIOM IpoeuupoBanus. OnpeneneHue
B3aUMHOTO PACIIOJIOKEHUS FEOMETPUIECKUX 00BEeKTOB. [IprHaIeKHOCTh
nuHUK m1ockocTH. Ilepeceuenue MMHUM ¢ IIIOCKOCThIO. [lepeceuenue
tockocreil. [TocTpoeHne akCOHOMETPUYECKUX H300paKeHUI.
MogenupoBaHue ITPOCTPAHCTBEHHBIX OOBEKTOB: 33/1aHIE OTCEKOB
MIOBEPXHOCTEH, KOMIIOHOBKA M IIOCTPOCHHUE Mpoeknuii. TBeprorenbHOE
MOJIETTMPOBaHNE

4 HOpﬂ)IOK OIICHUBAHUA YCIIEBACMOCTH H

chopmupoBaHHOCTH

KOMHeTeHIIl/Iﬁ oﬁyqalomerom B TeKy]_l_[eﬁ u HpOMeH(yTOqHOﬁ arTrecrammuu.
Z[J'ISI MOJOXKHUTEIBHON OLIEHKH IIO0 pe3yjibTaTaM OCBOCHUA AUCHUIIJIMHBI o6yqafomeMyc>1

HCO6XO,[[I/IMO BBITIOJIHUTE BCC€ YCTAHOBJICHHBIC BHUbI yqeGHoﬁ pa60TBI. OI_IeHKa pPE3yJIbTaTOB

paboTsl oOy4aromierocst B 6anmiax (Mo Bujam) mpuBeaeHa B Tabmuie 7.

Tabmuua 7 - Ilkama M mokaszaTelu OLIGHHWBAHUS pPE3ylbTaTOB Y4eOHOW paboThI

oOyyaromuxcs 1o Buaam B 6amnpHo-peiituaronoii cucteme (bPC)

paboTta B cemecTpe

(KOHCHIEKT)

3aHATUA

VYuebHas padora |Cymma |Bumbr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BHIBI) OamoB  |y4eOHOI paboThI (1IKaja ¥ TOKa3aTeNn OLECHUBAHNUA) (17 nenenn)
Texymas yueOHnast |60 JlekumoHHbIE 3aHATUS 0,5 6anna mocenienue 1 JIEKIMOHHOTO 9

(ITocerienue (18 3amsTHit)
3aHIATUN 1O [paktuueckue 3ansatus  |0,5 6anaa - mocemienue 1 mpaktmyeckoro |9
paCIHCaHUIO U (18 zansrwuit). 3aHATHS U BBITOTHEHUE paOOTHI
BEITIOJTHCHHE
3a/1aHui) KoHTponbHbIe paboThI 3a ogny KP :
(oT4eT O BBITOJHEHUH 3 6ayutoB (BbImosTHEHO 51 - 65% 3amanmii) |30
KOHTPOJIBHON pabOThI) 4 6an10B (BBITIONHEHO 66 - 85% 3amanmil)
(6 pabor) 5 6ansoB (BeimosHEHO 86 - 100% 3amanuii)
Jlaboparopubie padotel  [3a ogny JIP : 12
(4 paboTsI) 1 6annoB (BeimonseHo 51 - 65% 3amaHuin)
2 6as10B (BBIIOTHEHO 66 - 85% 3amaHuii)
3 6ayutoB (BhIIONTHEHO 86 - 100% 3amaHmMiT)
Hroro no texkyuieii pabore B cemecTpe 51 -60
IIpomexyrounast |40 Tecr. |6 0aJ110B (IIOPOrOBOE 3HAUCHUE) 6-10
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aTTecTanus 10 6anJ10B (MaKCHMaIILHOE 3HAUCHUE )

(ox3amen) Pemrenve 3amaun 1. 6 6a0B (IIOPOroBOE 3HAUCHHUE) 6-10

10 6ans10B (MaKCUMaIbHOE 3HAUCHUE)

Penrenue 3amaun 2. 6 6aJ10B (IOPOrOBOEC 3HAYCHUE) 6-10
10 6ans10B (MaKCUMAabHOE 3HAUCHUE)

Pemenue 3amaun 3. 6 6aJ1710B (IOPOTOBOE 3HAUCHUE) 6-10
10 6an710B (MaKCHMaITLHOE 3HAYCHUE)

HToro mo mpoMe;KyTo4HO# arrecTamuu (3K3aMeH) 40

CyMMapHasi OlleHKA 10 JHCHHIIHHE: Cymma 0aymroB Tekymieil u mpoMexyTouHoi arrecrartun 51 — 100 ©.

B mpomexyTouHOW aTTecTanuu OIEHKa BBICTaBIseTCs B BegoMocTh B 100-OammpHON

IKaje ¥ B OyKBEHHOM DKBHBAJICHTE (Ta0iuia &)

Tabmuua 8 — Coornecenune 100-0anabHOM mKaabl 1 OYKBEHHOTO SKBHBAJICHTA OLIEHKU

YpoBHU OCBOEHUS Ix3amen 3auem
Cymma nabpanmoix . -
o8 JUCLUILINHBI U Oyenka byxeennuiii sx6usanenm byxeennuviii
KOMIIETCHIUH 9KEUBANEHM
86 - 100 [IpoaBuHYTHIHA 5 OTIIUYHO
66 - 85 [ToBBIIICHHBTH 4 XOPOIIIO 3auTeHo
51-65 [Toporossiii 3 YIOBIIETBOPUTEIHLHO
0-50 [epssiit 2 HEYJIOBJIETBOPUTENIBHO He 3aureno

5 MartepuajibHO-TeXHHYECKOEe, IPOrPaMMHOE U Y4eOHO-MeTOINYeCKoe

o0ecrneyeHye TUCHUILINHEI.

5.1 YueOHnast iureparypa
OcHoBHasi yueOHasi iuTepaTypa

Yexmapes, A. A. Umwkenepras rpaduka [Tekcr] : yueOnuk. - M3nanue 9-e, nepepaboranHoe u

JornoiHeHHoe. - M. : Beiciias mikona, 2007. - 382 c. - (O0merexHn4eckue TUCIUIUIAHEL). - ['pudp MO

"PexoMeH10BaHO".

JlonoJiHuTeIbHASL y4eOHAas JIuTepaTypa

Agepun, B. H. Komnbrorepnas umxenepnas rpaduka [Texct]: ydeOH. mocobue / B. H. ABepuH.
- Mocksa: Akanemus, 2012. — 224 c.

Konomkuna, MW. E. Komnbioteprass rpaduka: y4eOHMK ©M  NPAKTHKYM ISl BY30B /
W. E. Komomkuna, B. A. Cenesnes, C. A. JImutpodenko. — 3-e u3f., ucnp. u gom. — Mocksa :
WznatensctBo FOpaiit, 2023. — 233 ¢. — (Beicuiee oopazoBanue). — ISBN 978-5-534-12341-8.
Texct : oanektponHbit // OOpa3zoBatenbHas 1uiardopma HOpaidt [cadt]. —
URL: https://urait.ru/bcode/513030 (nata oopamenus: 03.02.2023).

Wmxkeneprast 3D-komnprotepHast rpaduka B 2 T. Tom 1 : y4eOHHUK W TPAKTUKYM JUTs By30B /
A.JI. Xeitden, A. H. Jlorunosckuii, HW.B. byropuna, B.H. BacunseBa; mnox penakuueit
A.JL. Xeitdena. — 3-e u3n., mepepad. u gon. — Mocksa : MsnatensctBo lOpaiir, 2023. —
328 c. — (Bricmiee oOpaszoBanue). — ISBN 978-5-534-02957-4. — Tekcr : 3neKTpOHHBIN //
ObpasoBarensHas mnatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/513027 (mnara
obpamenus: 03.02.2023).

Umxenepnast 3D-komnplotepHast rpaguka B 2 T. ToM 2 : y4eOHUK M TPaKTHKYM JUIS BY30B /
A.JI. Xeitden, A. H. Jlorunosckuii, HW.B. byropuna, B.H. BacunbseBa; mnox penakuuei
A. JI. Xeitdena. — 3-e¢ u3n., nepepad. u gom. — Mocksa : MsnmatensctBo Opaiit, 2023. —
279 c. — (Bricuree o6pazoBanue). — ISBN 978-5-534-02959-8. — Tekcr : anexkTpoHHBIH //
OOpazoBarenbHas iatgopma Opaiir [caiit]. — URL: https://urait.ru/bcode/513028 (nata
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https://urait.ru/bcode/513028

obpamenus: 03.02.2023)

5.2 MarepuajbHo-TeXHUYECKOe M NpPOorpaMMHoe obecredyeHue

AUCIHUILINHBI.

Y4eOHble 3aHsTHsI 10 AUCHUIUIMHE NTPoBoAsATCs B yueOHbIX ayauTopusix KI'TIM KemI'V:

100 YyeOHast ayauropus (MyJIbTUMEAUNAHAS) IS
HPOBEICHUS:

-3aHATUH JEKIIMOHHOTO THIIA;

- TPYIIIOBBIX M MHUBUAYaJIbHBIX KOHCYJIbTAIINH.
CnenunanuzupoBannas (yueOHasi) medeib:
J0CKa MeJoBasi, Kaeapa, CTONbI, CTyNbA, pabouee
MecTo auis o0ydatorierocst ¢ OB3.
Oo6opynoBanme:cmayuoHapHoe - KOMIbIOTEp
npenojaBaTens, 5KpaH MOTOPU3UPOBAHHBIH,
IPOEKTOP, YCHIIUTEIb 3ByKa, KOJIOHKH, MHKPO(GOH
MpEenoJaBaTes.

HcnoJsib3yemoe nporpaMMHoe odecriedeHme:
Ubuntu Linux (cBo6oaHO pacipocTpaHsieMoe
I1O), LibreOffice (cBoboamo pacnpocTpaHseMmoe
[10), SAunexc.bpaysep (oTeuecTBeHHOE CBOOOHO
pacmpoctpansiemoe [10).

HNurepHer ¢ o0ecieuenuem gocryna 8 JUOC.

654079, KemepoBckas 00J1acTh, T.
Hogoky3suenk, mp-kt Metamrypros, 1. 19

606 YueOHas ayauTopus AJsl IPOBEICHUS:

- 3aHATHUN CEMHHAPCKOT0 (PaKTUYECKOTO) THUIIA;
- TPYIIOBBIX ¥ HHAWBUAYAIbHBIX KOHCYJIbTALUI.
Cneunuaan3upoBaHnas (yueonasi) MmeoeJib:
J0CKa MeJoBasi, Kaeapa, CTONBI, CTYIbA.
OodopynoBaHue 11 MPe3eHTALINH Y4eOHOTO0
MaTepHaia: nepeHoCcHvle - HOyTOYK, dKpaH,
MIPOEKTOP.

Hcnoab3zyemoe nmporpammHoe odecnieuenne: M
Windows (Microsoft Imagine Premium 3 year o
cy6nunensnoHHomy porosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGomHO pactipoctpansiemoe [10), FoxitReader
(cBoGOmHO pactipoctpansiemoe I10), Firefox 14
(cBoOOIHO pacnpocTpansemoe [10),
SAnnexc.bpaysep (oreuecTBeHHOE CBOOOAHO
pacmpoctpansiemoe [10).

HnTepHer ¢ o0ecnneyenuem goctyna B JUOC.

654079, KemepoBckast 0011acTh, T.
Hosoky3neuk, np-kt Metamtypros, a. 19

501 KomnbIoTepHbIii KJ1ace.

YyeOnas ayautopus (MyIbTHMEAUHHAS) IS
MIPOBEICHUS:

- 3aHATHIA 1TaDOPATOPHOTO TUIIA;

- CAMOCTOSITETEHOU PadOTHI;

- TPYMIOBBIX M HHANBUAYAIBHBIX KOHCYJIbTALNH;
- TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOUHON

aTTeCTaIlnu.

654079, KemepoBckast 06nacTs, T.
Hogoky3nenk, nmp-kt Metamtypros, 1. 19
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Cneunuaan3upoBaHHas (yueOHnasi) Mme0eJib:
J0CKa MeJoBasi, Kadeapa, CTOIbI KOMITBIOTEPHEIE,
CTYJIBAL.

OodopynoBaHue Aj1 MPe3eHTAIIUH YUeOHOT0
MaTepHaia: CmayuoHapHoe - KOMIbIOTED
NPEeNoIaBaTeNs, SKpaH, IPOEKTOopP.
O6opynoBanme: cmayuoHapHoe - KOMIbIOTEPHI
Jutst ooyuaromuxcs (17 mr.).

Hcnoanzyemoe mporpammuoe obecnedenue: MS
Windows (Microsoft Imagine Premium 3 year mo
cyommmensnonHoMy moroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoOOHO pacnpoctpansemoe [10), AUTOCAD

(Kopo6ounas mumensus Ne(0730450), Firefox 14
(cBoOOIHO pacnpoctpansemoe [10),
Sunexc.bpaysep (oTeuecTBeHHOE CBOOOIHO
pacnpoctpansiemoe 110), 3dsMax Design
(Kopo6ounas nuuensus Ne0730450).
HNurepHer ¢ o0ecieuenuem gocryna 8 IJUOC.

5.3  CoBpemeHHbIe
nH(OpPMAIIMOHHBbIE CIIPABOYHBbIE CHCTEMBI.

Ilepeuens CIIB/l u UCC no aucumnmniinHe

npogeccuoHaibHble  0a3bl  JAHHBIX H

Enunoe okHO ocTyna k o0pa3oBaTelibHBIM pecypcaM. Paznen Mudopmarrka u nHGOpMaIimoHHbIe
Texnosnoruu - http://window.edu.ru/catalog/?p rubr=2.2.75.6

baza cranmapToB 1 HOpMaTHBOB - http://www.tehlit.ru/list.htm

6 Huble cBegeHus v (WJIN) MATEePHAJIBI.
6.1.IlpuMepHbIe TeMbI MUCbMEHHBIX Y4eOHBIX padoT

6.2. IlpumepHble BOMPOCHI M 3aJaHus / 3aJa4H I NPOMEKYTOYHOI

arTrecralmum
Cemecmp 5

Tabamna 9 - IlpuMepHble TeopeTHYeCKHe BONPOCHI W NPaKTHYeCKHe 3agaHusi /

3aJa4M K IK3aMEHY

Pa3nensl 1 TeMbI

IIpumepHsle  TeopeTHyecKue
BOIIPOCHI

[MpumepHBIe paKTHUYECKKe 3a1aHus / 3a]]a9u

1. OGnacTu NpUMEHEHHUs] KOMIIBIOTEPHOU IpauKK; TEHASHIIMH TOCTPOSHHS COBPEMEHHBIX TpapuIecKux
cucTeM: rpaduuecKoe SIpo, IPHI0KEHHS, HHCTPYMEHTAPUH [UIs HAMCAHUS IPUIOKECHUI

1. Mecro KOMIIBIOTEPHOU
rpapuknr B cHCTeMax
00paboTkn  WHGOPMAIIHH.
ObnacTu MIPUMEHEHUS
KOMITBIOTEPHOH rpaduki.

2. Paznensr " BU/IBI
oOecrniedeHus
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http://window.edu.ru/catalog/?p_rubr=2.2.75.6
http://www.tehlit.ru/list.htm

KOMIIBIOTEPHOH Trpaduku -
MaTeMaTHUYECKOE,
ITOPUTMHUYECKOE,
MIPOrpaMMHOE u
TEXHUYECKOE.

2. 3a1aun reoMeTPHUUECKOT0 MOIEIHPOBAHUS; OTOOpaKEHNE T€OMETPHUESCKOM MOJIENN B YEPTEXKE

3.

Crioco0st
rpaduUecKux
M300paKCHUM.
CymHOoCTh
MPOEKITUH. Bunanr
MPOEKIMiA: IEHTPAIbHEIC,
napajuiebHbIE,
OpPTOTOHAJIHHBIE.

3agaud  TEOMETPUYECKOTO
MOJICIUPOBAHHS:
METPHUUYECKHE,
MO3UILIMOHHBIE u
KOHCTPYKTHBHEIE.

IOJIy4YCHUA

MCTOJa

B mnockocTH, 3a1aHHON IByMs NapayljielIbHbIMA

MNpsIMBIMH,  HOCTPOUTH  TOPU3OHTAIb  Ha
paccTostHuM 15 MM OT Ty

az

><
x

a4

be

Tpeyromeank ~ ABC  oOmero  moJoxeHUs

COpOeLUpOBaTh B MPSIMYyI0 WU B HaTypHYIO
BEJIMYUHY.

C:
s

B
Az%
X
Afwc
B,

3. AntmapaTt mpoenrupoBaHusl, KOMIDIEKCHBIN YePTEx

6.
7.

Amnmapar npoerpoBaHHUsL.
IIpoekuun TouYeK, MPSIMBIX
U KPUBBIX JIMHUH.

[IpsmMass nuHUA: 3amaHue,
B3aMMHOE PacroiI0KeHHE.
[IpoeunpoBanue oTpeska u
JeJicHHEe €ro B JIaHHOM
OTHOILIEHUH.

Onpeaenuts BeNUYUHy yriia B MeTomnom 3aMeHbl
IIJIOCKOCTEW NPOEKIUH.

4. Touka, ipsiMasi, TNIOCKOCTb, JINHUS

10.

11.

12.

13.

14.
15.

Touka B OpPTOrOHAJIBHOU
CHUCTEME JIBYX IUIOCKOCTEMN
MPOEKIUH.

Touka B OpPTOrOHAJIBHOU
CHUCTEME TpeX IUIOCKOCTEN

MPOEKIUH.

ITonoxenue TOYKHU
OTHOCHUTEJIBHO IUIOCKOCTEN
MPOEKIUH.

Crioco6sr  TpaduvecKkoro
3alaHus psSIMOH.
[Tonoxxenne npsiMOi
OTHOCHUTEJIBHO IIJIOCKOCTEU
MIPOEKLINH.

Crnenpl npsAMON TMHUN.
Ompenenenue JUTAHBI

OTpe3Ka IpsIMOM JIMHMM U
YIJIOB HakJIOHa MPAMOM K
IIJIOCKOCTSIM POEKLIUH.

B
A:
c
X 2
C
A;
By
o 3amaHHBIM ABYM IPOEKIUAM ITOCTPOUTH
AZ’ 52 z
x ¥
AT
TPETHIO By
2. Kakue TOYKU HaxosITCS B TPEThEH YeTBepTH
2 o
Az Dy
m || 1A ol | E
Ar | Ge=Co By Ex=Er Fx ™
X "Dy I
A o B F ]
£ Fz
B F=F
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16.

17.
18.

19.

B3anmuoe pacnonoxenue
JBYX NPSIMBIX.
[Ipoexuny MI0CKUX yIioB.

CnocoObl 3aJaHUs
IJIOCKOCTEM. Pazanunoe
M10JIO)KEHHE IIOCKOCTH
OTHOCHUTEIBHO INIOCKOCTEH
MPOCKITUH.

Crensl

MJIOCKOCTH. I'maBHBIC

JIMHHUHN B IIJTIOCKOCTH.

5. IloBepXHOCTb, UX I€

€CCUCHUSI, PA3BEPTKU

20. OOmue cBeaeHMs 0 KPUBBIX
TUHASX. Kak Ha3pIBaeTCS MHOTOTPaHHHK, U300paKCHHBII
21. TIpoexuun IJIOCKUX | HA PUCYHKeE?
KPUBBIX u TJIOCKHX
anredpanveckux  JIMHHA.
BuHTOBBIE THHNN. X1
22. CnocoObl  0o0OpazoBaHus u
3aJIaHUs MMOBEPXHOCTEH,
OTpeAeNuTeNlh W KapKac
MTOBEPXHOCTH.
23. TloBepxHOCTH u Tena .
—— Moenb KaKoi JIMHAN N300paKeHa Ha PUCYHKE
24. Pa3BepThIBAOIIUECS "
BHHTOBBIE TIOBEPXHOCTH.
25. Jluneivateie "
IUKITNIECKIe
MTOBEPXHOCTH.
26. Ilepeceuenue
MTOBEPXHOCTEH U Tell.
27. Pa3BepTku.
6. Crioco0 3aMeHbI ITIOCKOCTEN MPOSKIMH
28. O0mas  xapakrtepuctuka | Kakoi crmoco0 cieayeT UCIosib30BaTh IS
croco0oB MpeoOpa3oBaHus | OMpPEEICHUs JIMHUH TIepeCeUeHUs
yepTexa. MMOBEPXHOCTEHN B TAHHOM CITydae
29. Cnoco6 3aMeHbI '
IJIOCKOCTEH MPOEKLUI
30. Criocob BparieHus
31. Cnoco6
TUIOCKOTAPaIeIbHOrO
TIepeMeTICHHSI.

7. MeTtpuyeckue 3aauu

32.

33.

34.

Onpenenenne paccTOSHUS
MEXIy TOYKOM M JUHUEH,
MEXIy ABYMSI JIMHUSMH.
Onpenenenune yrioB MEXIy
JUHUASMY, MEX]TY JTHHUECH U
IUIOCKOCTBIO.

Metox napaieasHOro
MPOEIIMPOBAHHUS: CYIIHOCTh
U OCHOBHBIE TIOHSTHSI.
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35.

36.

3aBHCUMOCTD MEXIY
ko3 purmenTamMu
UCKaXEHUSI U YIJIOM
MPOCIIMPOBAHMSL.
CranpapTHble

MeTtpuueckre 3a7auu U UX
MaTeMaTHYECKHE MOIEITH.

8. [No3unmoHHEIE 3a1a4

1 AKCOHOMETPHUYECKHE TIPOCKITHH

37.

38.

39.
40.

41,

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

OnpeneneHue  B3aMMHOTO
PacoI0KEHUS
TeOMETPHIECKHX OOBEKTOB.
[IpuHanIeKHOCTh  JTMHUH
mwiockoctH.  Ilepecedenne
JIUHHUH C TUIOCKOCTEIO.
ITepeceuenue miockocTeH.
Enunas cUCTEMa
KOHCTPYKTOPCKOMU
JIOKYMEHTAIINH U CTANH e
pa3paboTKH.

Cranpmaptel  oopMIIeHUS
YEPTEIKEH.

N3o0paxkenuss wusgenuii -
BUJBI, pa3pe3bl, CEYEHUs,
BBEIHOCHBIE DJIEMEHTHI.
YCI0oBHOCTH U yIPOLICHUS.

Ueprexu 51 3CKM3bI
JleTanen.
AKCOHOMETpUYECKHUE
MPOEKLIMH.

CrangapTHble
AKCOHOMETPHUYECKUE
MPOEKLUU (n3omeTpus,
TUMETPUS, TPUMETPHS).
OcHoBHas Teopema

aKcoHOMeTpuu  (Teopema
[Tonbke).

Koaddurmentst
HCKaXECHUU o
AKCOHOMETPHUYECKUM OCSIM.
I'opusoHTaNbHBIE,
(hpoHTAIIEHEIE u

npoduIbHbIE U30METPUU H
JTUMETPHUH.

OKpy’>KHOCTB B
aKCOHOMETPHH.
IToctpoeHnue
AKCOHOMETPUUCCKUX
n300paKeHNH.

Pabota c TJIOCKUMH
00BeKTaMU: cucremMa
KOOpJIMHAT, TUIOCKUE
rpajuyecKkue MPUMHUTHUBEL,.
MoaenupoBaHue
MPOCTPAHCTBEHHBIX
00BEKTOB: 3a/IaHUE OTCEKOB
IIOBEPXHOCTEM,

KOMIIOHOBKA M IMOCTPOCHHUEC
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| MIPOEKLIUH. |

9. CranmapTsl B 00JIaCTH Pa3pabOTKH rpayiuecKuX CUCTEM

53. PactpoBas rpaduka:
OCHOBHBIC TTOHSTHS,
rCOMETPHUCCKHE "
IBETOBBIC XaPAKTEPUCTHKH
pactpa.

54. BektopHas rpaduka:

OCHOBHBIE  TOHSTUS U
00beKTEl. BzammopericTBue
pacTpoBOoi W  BEKTOPHOMU
rpaduku, IpeuMyIiecTBa U
HEJIOCTATKU Pa3IUYHBIX
BHJIOB rpaduKm.
OpakranpHas rpaduka.

55. IIBeT ® CBET: I[BETOBBIC
MOJIETIH, KOJUPOBAHUE
1IBETA, AJUTpa.

CocraButens (): Bsukuna E. A., nouent kadenpsl MmareMaTuku, GU3NKU U
MaTEMATHYECKOTO MOJICITHPOBAHUS

(pamunus, unuyuaner u donxcrocms npenodasamens (ei))
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