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1 leab AUCUUIIAHBI.

B pesynbprate OCBOEHHS JAaHHON IUCHMIUIMHBI y OOydaromerocs JMOJDKHBI OBITh
c(opMHpPOBAaHbI KOMIIETEHIIMM OCHOBHOM MpodeccHoHanbHOM 00pa30BaTeNbHONW MPOrpaMMbl
OakanaBpuarta (nanee - OIIOII):

OIIK-2.

ConepxaHre KOMIETCHIIMNA KaK TUIAHUPYEMBIX PE3yJIbTaTOB OOYYECHHUS 1O TUCIUTUIMHE
cM. Tabmunpl 1 1 2.
1.1 ®opmupyemble KOMIETEHIIUH
Tabmuma 1 - ®opMupyeMble TUCIUIUIMHON KOMITETCHIIMH

HanmenoBanue Buna HaumenoBanue KaTeropuu Kop 1 Ha3zBanue KOMIIETEHIIUNA

KOMIICTCHIIUH S

(nusepcanvhas, (rpyImbl) KOMIIETEHIUH

obujenpogpeccuonanvras,

npopeccuonanvias)

obwenpogpeccuonanvuas TeopeTrueckue U OIIK-2 Cnocoben npumensmeo
NPaKTUICCKHE OCHOBBI COBPEeMEHHBIU MameMamu4ecKuti
nPO(eCCHOHATBHOK annapam, césA3aHHbullL C

JeATEIbHOCTH npoeKmuposanuem, pazpabomxot,

peanusayuerl U OYyeHKoU Kauecmed
NPOSPAMMHBIX NPOOYKMOS U NPOSPAMMHBIX
KOMNJIEKCO8 8 PA3IUUHBIX 001ACHIAX
yenoseqeckol 0esimelbHOCmu

1.2 UuauKaTopsbl 10CTHKEHUS KOMIETEHIH
Tabnuua 2 — MHAUKAaTOPBI JOCTHXKEHHSI KOMIETEHIIUH, (hopMUpyeMble TUCIUTUTMHOM

Kon v Ha3zBanue komnereHmu | MHAMKATOPHI TOCTHKEHUS JMCUMIUIMHBI ¥ TPaKTHUKH,
komnereHuuu no OITOIT ¢dopmupytronme komnerenuo OINOIT
OIIK-2 Cnoco6en npumensats | 2.1 Pemaer 3amaay b1.0.13 duckpeTHas maTemMaTHKa
COBpPEMEHHBIN KOJIMYECTBEHHON OIeHKU b1.0.16 MaremaTtnueckne METOOBI 1
MaTeMaTHYeCKHil anmnapar, KayecTBa IPOrpaMMHOTO IIporpaMMHOE 0OecTieueHHe 3aluThI
CBS3aHHBI ¢ obecrieueHust nHpOpMaLUH
MPOEKTUPOBAHUEM, 2.2 IlpuMeHsieT MeTOIbI b1.0.19 KomnsioTepHas rpaduka
pa3paboTKOM, peaiu3anuedl 1 | MpoeKTUpoBaHus, pa3paborku, u | 51.0.22 MeTpoJiorus U KauecTBO
OIIEHKOH Ka4yecTBa peann3anuy NporpaMMHBIX MIPOrPaMMHOI0 00ecieueHHs
MPOTPaAaMMHBIX IPOAYKTOB U MPOIYKTOB b1.0.27 ba3pl jaHHBIX
MPOrpaMMHBIX KOMIUIEKCOB B | 2.3 Mcmonb3yeT b1.0.32 3D monenupoBanue
Pa3In4HBIX 00JIacTAX MHCTPYMEHTAIILHBIE, Bb2.0.02(I1) ITpousBoacTBeHHAs
YeJI0BEYECKOH NeATENbHOCTH MIPOrpaMMHBIE U aNapATHBIE MpaKkTHKa. TeXHOIOTHYeCKas
CpeCTBA U3MEPEHUN ISt (TIPOEKTHO-TEXHOJIOTHYECKast)
OILIEHKU Ka4ecTBa MpaKTHKa
MPOrpaMMHOI0 00ecieueHHsI B3.01(M) [ToaroroBka k npouenype
3aLUTHI U 3alUTa BBITYCKHON
KBaJIM()UKAIMOHHON PabOThI

1.3 3nanus, ymeHusi, HaBbIKU (3YB) no qucuunjinne

Tabnuua 3 — 3Hanus1, yMeHUs, HABBIKU, OPMHUPYEMBbIE TUCHUTUTMHON



Kox u Ha3sBanue
KOMIIETEHIINN

WNHpukatopsl JOCTUXEHUS
KOMIIETEHIINH, 3aKpETIICHHbIE
3a JUCHUILINHON

3HaHusA, yMeHus1, HaBbIkU (3YB),
(dhopMupyemMbIe TUCIUTUIHHOM

OIIK-2 Cnocoben 2.2 IlpuMeHseT METO b 3HATh!

NPUMEHSTh COBPEMEHHBI | IPOEKTUPOBaHHUS, pa3paboTKH,

MaTeMaTHYEeCKUil anmapar, | W peaji3aliy IPOTPAaMMHBIX | — CPEACTBa  KOMIIBIOTEPHOW  TpaduKH,
CBsI3aHHBIH C MPOAYKTOB MyJbTHMEIMAa W  aBTOMATH3UPOBAHHOTO
MPOECKTHPOBaHUEM, MIPOEKTHPOBAHMUS,

pa3paboTKoH, peannzanueit Ymers:

U OIICHKOH KauecTBa
MPOrPaMMHBIX MPOYKTOB
Y TIPOTPaMMHBIX
KOMILUIEKCOB B Pa3IU4HbIX
00J1aCTIX YeI0BEYECKON
eI TEIbHOCTH

— pa3pabaTbIBaTh CpelcTBa KOMITBIOTEPHON
rpaduKH,
aBTOMATU3UPOBAHHOT'O MPOEKTHPOBAHHUS.

MYyJIbTUMEUA

2 O0bEM U TPYA0EMKOCTH AUCHUIIMHBI IO BUAAM Y4eOHbIX 3aHSITHIA.

@opMBbI NIPOMEKYTOYHOM aTTECTAIUMU.

Tabnuna 4 — O0beM U TPYJOEMKOCTh AUCIHUILINHBI TIO BUJIAM YUEOHBIX 3aHITHIA

OO01mas TpyI0eMKOCTh | BHJIbI y4€OHOH pa0OTHI MO JUCIUILINHE, Oonem ngzBeI?;;bOP Mam
MIPOBOIMMBIE B Pa3HBIX (hopMax 0D0 g3 D0 300
1 Obmas TpyI0eMKOCTh TUCITUTLTAHBI 180
2 KonrakTHas paboTa o0ydJaromuxcs ¢ mpernogaBaTesieM (1o BUIaM 72
y4eOHBIX 3aHATHI) (BCEro)
AynutopHas padora (Bcero): 72
B TOM YHCJIE:
JIEKLIUHU 36
NPaKTUYECKUE 3aHSATHSI, CEMUHAPBI 18
MPAKTHKYMBI
nmabopaTopHBIC PaOOTHI 18
B UHTEPAKTUBHOM (hopme
B DJIGKTPOHHOM (hopme
BneaymutopHnas pabota (Bcero):
B TOM 4HCJIe, MHAMBHAyalbHas paboTa oOydaromuxcs c
npenojaBaresieM
MOJITOTOBKA KYPCOBOHM pabOTHI /KOHTaKTHAsI paboTa
IpyMNIIOBasi, UHAUBHIYaIbHAS KOHCYJIBTAIMSI U MHBIE BUJbI
y4eOHOM NesSTeTbHOCTH, MPEeAyCMaTpUBAIOIINE TPYIIOBYIO
WIM  WHIUBWIyabHYIO  paboTy  oOydarommxcs ¢
Hpero/iaBaTeieM)
TBOpYeckas paboTta (dcce)
3 CamocrosTenbHas pabota 00y4aromuxcs (BCero) 72
4 Ilpomexyrounas aTrectauysi 0Oy4aroLWerocs - 9k3aMeH U 00bEM | 36 yacos
4acoB, BBIJICICHHBIN Ha IPOMEXYTOUYHYIO aTTECTAINIO: K3AMET
-5
CeMecTp
3. YueOHO-TeMaTHYECKHH IJIAH U coacpkanue JTUCHUIIJINHBI.

3.1 YueOHO-TEeMATHYECKHUH MJIAH

4




Tabnuua 5 - Yue6Ho-TeMaTHuecKui miaH o4Hoi (GopMbl 00yUeHHS

Ne HEmETH

=

~

=

Pasgensl ¥ TEMBI TUCHUILIAHEI
10 3aHATUSIM

Oomas

TpymoeMKocTh 3aHATHI (Yac.)

TpYya0EM

00

300

KOCTb
(6cezo

AynuTopH.

3aHaTus

uqc.)

JIEKII.

MPAKT.

JIab

CPC

AynuTopH.
3aHSATHS

JIEKII. | IPaKT,

CPC

Dopmbl
TEKYyIIETO
KOHTPOJIS U
[IPOMEKYTOYHO
W aTTeCTaluu
yCIIeBaeMOCTH

Cemectp 5

1.

O0acTi NPUMEHEHUS] KOMITBIOTEPHOI
rpadyKy; TEHIESHIUH TOCTPOCHHUS
COBPEMEHHBIX I'papUIECKUX CHCTEM:
rpaduIecKoe PO, MPUITOKEHHUS,
WHCTPYMEHTApHH JUTS HAITUCAHUS
MPUIOKEHUN

3agaun TeOMETPHUUECKOTO MOJEITHPOBAHHS;
0TOOpakKEHHE TeOMETPHIECKON MOAEIH B
yepTexe

JOMAIIIHSIS
KOHTPOJIbHAS
pabota 1

ArnmnapaT npoenpoBaHusl, KOMIUIEKCHBIN
yeprex. Touka, mpsmast, IIOCKOCTH,
nuHuA. [IoBepXHOCTB, UX NEpeceUeHNs,
pa3BepTku. Crioco0 3aMeHBI IIOCKOCTEH
IpoeKIuil. Merpuueckue 3agauu.
Ilo3unuoHHbIE 3aaa4u.
AKCOHOMETpHYECKUE POSKIIUU

94

22

18

12

42

JOMAIITHSIS
KOHTPOJIbHAS
pabota 2, 3,
4,5,6

CrangapTsl B 001acTi pa3paboTKu
rpaguYecKuX CHCTEM

TexHn4eckue cpeicTBa KOMITBIOTEPHON
rpaduKu: MOHUTODBIL, TpaduuecKue
aJlarTepsl, MIOTTEPHI, IPUHTEPHI, CKAHEPHI,
rpauueckue IpoLeccopsl, annapaTHas
peanu3anys rpadpuaecKkux GyHKIHN

[Tonatue koHBelepoB BBOJA U BBIBOIA
rpadugeckoit nHpOpMATHN

CucteMbl KOOP/IMHAT, TUIIBI
npeoOpa3oBaHuii rpadruecKoit
nHpopmanuu. opmaTs! XpaHEHUS
rpadudeckoil nHpOpMANN; TIPUHIIATIBI
MIOCTPOCHHS “OTKPBITBHIX” TpaMuECKUX
CUCTEM

2D u 3D momenmpoBaHHe B paMKax
rpaMIecKuX CHCTEM

OcHoBHBIC (DYHKIIMOHATHHEIC
BO3MO>KHOCTH COBPEMEHHBIX TPa(hUIECKIX
CHCTEeM; OpraHH3alys AUajiora B
rpaduyYecKuX cHcTeMax; KiIacCu(UKaus 1
0030p COBpEMEHHBIX rpaMuECKUX CHCTEM




OOmas TpymoeMKocTh 3aHATHI (Yac.) DopmbI
% Pa3,[[eJ'II>I 1 TEMbI AUCIHUIIIINHBI Ti};il:giM 020 300 Kri)el-i?ggJeI;OH
) TI0 3aHATHAM (scezo AYZUTODH. AyAUTOPH. MpPOME3KYTOUHO
T 3anarus CPC 3aHATHSA CPC | i1 arTecTanuu
S5 uac.) JieKIl. | npakrt.| Jlab JIEKI]. | IPaKT, yCIeBacMoCTH
Cemectp 5
ITpoMexyTOUYHAs ATTECTAIHS - 36 9K3aMeH
IK3AMEH
Bcero: | 180 36 18 18 72

3.2. Conep:kaHue 3aHATHI 10 BUAAM y4eOHOH padoThI
Ta6muma 6 — ConepkaHue AUCIUTUTHHBI

Ne
n/m

HaumenoBanue pas3zacia,
TEMbI JUCIHUITTTHHBI

CopepixaHue 3aHATUS

CemecTtp 5

Cooeporcanue 1eKYyUoOHHO20 Kypca

KOMILJIEKCHBIN yepTex Touka,
MpsiMast, TWIOCKOCTb, JIMHUS
IToBepxHOCTB, UX NIEpECEUCHUS,
pa3Beptku Criocod 3aMeHbI
IJIOCKOCTEN MPOEKIUH.
Mertpuueckue 3aa4u
[o3unuonHsIe 3a1a4n.
AKCOHOMETPUYECKHE TTPOEKIIUN

1 ObnacTu MpUMEHEHUS MecTo KOMIIBIOTEpHOH TpaduKe B cUcTeMaxX 00padOTKH HH(OPMAITHH.
KOMIBIOTEPHOH rpaduku; Ob6nacTu npUMEHEHNsI KOMITBIOTEpHOM Tpaduku. CpencTea
TEHJCHIIUH TOCTPOCHHS KOMIIBIOTEPHOU rpadyKy, MyJIbTUMEANA U aBTOMATU3UPOBAHHOTO
COBPEMEHHBIX IpadHYeCcKUX HPOCKTHPOBAHHS
cucTeM: rpaduueckoe sapo,

TIPUIIOKEHNS, THCTPYMEHTApHI
JUISl HAMCAHMS TIPHIIOKEHUH

2 3a1auy reOMeTPHUUECKOTO Crioco0sl osrydenust rpagudecknx n3oopakennii. CynHocTs MeToaa
MO/JIETTUPOBAHHUST; OTOOpaKEHNE | MPOEKIHH.
reOMETPUYECKOI MOJIENH B
yepTexe

3 Anmapat npoenupoBaHus, Amnmnapar npoenupoBanus. [Ipoekiiun Touek, MpSMbIX U KPUBBIX JIMHHH.

Touka. Touka B OpTOrOHAJILHOM CHCTEME IBYX INIOCKOCTEH IPOEKLIU.
Touka B OpTOroHaJIbHOM CUCTEME TPEX TIOCKOCTEH MPOEKIIMA.
ITonoxeHnue TOUKM OTHOCUTENBHO INIOCKOCTEH Ipoekuui. [Tpsimast nunus.
Crioco0s1 rpadudeckoro 3amanus npsmoit. [Tomoxerne mpsmoit
OTHOCHUTENBHO IIOCKOCTEN npoekuuid. Ilnockocts. Pasnuunoe
TMIOJI0’KEHHE TFIOCKOCTH OTHOCHUTEINIFHO IJIOCKOCTEH mpoeknuii. Oomme
CBEJICHHS O KPUBBIX JIMHUAX. BuntoBble muann. CriocoOsl 00pa3oBaHus 1
3a[jaHHs OBEPXHOCTEH, ONPENENNUTEND 1 KapKac MOBEPXHOCTH.
IToBepxHOCTH M Tena BpalieHus. Pa3BepToIBatoIyecss U BUHTOBBIE
noBepxHocTu. JInHelHyaTsle U NUKINUECKUe ToBepXHOCTHU. [lepeceuenne
noBepxHocreii u ten. PasBeprku. Kinaccudukanms kpussix. [lnockue
KkpuBsle UK. KacarenpHas k kpuBoil. CBOHCTBa TOUEK KPHUBOIL.
Hopwmans kpuBoii. KpuBusna kpuBoii. CBoiicTBa OpTOTOHATBLHBIX
MIPOEKITNT KpuBoW uHUH. [IpocTpancTBeHHBIE KpUBBIC TMHIH O01Ias
XapaKTepUCTHKA CIIOCO0OB Mpeodpa3oBaHus depTeka. Crocod 3aMeHBI
TUTOCKOCTEH MPOEKIHI U crToco0 BpalIeHUs: pelIeHHe YeTHIPEX OCHOBHBIX
3aga4. Crocob rrockonapamieabHoro nepemenierns. Criocod
BCIIOMOTATEILHOIO IPOELIUPOBAHMSL.

CraHapTHBIC METPUYCCKHE 331a41 U HX MaTEeMaTHYECKUE MOJICITH.
CraHgapTHbIE TTO3UIMOHHBIE 3a71a4l. AKCOHOMETPHUYECKHE TIPOSKIIHH.
CraHgapTHbIE aKCOHOMETPUYECKHE TPOEKIINH (M30METpHs, AUMETPHS,
TpuMeTpusi). OCHOBHas TeopeMa akcoHoMeTpHH (Teopema [lonbke).




KoaddummenTs! nekaxeHni 0 aKCOHOMETPUIECKHM OCSIM.
I'opuzonTanbHBIE, PpOHTANBHBIE U TPOQUIBLHBIE H30METPHU U AUMETPHH.
OKpy>XHOCTh B akCOHOMeTpHUH. [locTpoeHne akCOHOMETPHIECKUX
n3o0paxenuii. Pabora ¢ ruiockumMu 00beKTaMu: cUCTeMa KOOPIMHAT,
IUIOCKKE rpadruecKre MPUMHUTHBBI, KOMIIOHOBKA IUIOCKHX N300pakKEeHHH,
orepanuy HaJ rpagu4ecKuMu 00bEKTaMH.




Cranpaptsl B 001acTi
pa3paboTku rpadUuecKux
cucTeM

CrangapTH3anys B MalIMHHON rpaduke. Vcrons3oBaHue CTaHIAPTOB.
Hasnauyenue n QpyHKIMOHAIBHBIE BO3MOKHOCTH CTaHIApTOB.
MexyHapoHble cTanaapTel. PactpoBas rpaduka. BekropHas rpaduka.
B3anmopeiicTBue pacTpoBoi M BEKTOPHOI rpaduky, NpeuMyecTsa u
HEJIOCTaTKU pa3InuHbIX BUIOB rpaduku. OpakranbHas rpaduka. LBer u
CBET: I[BETOBBIE MOJEIHN, KOAUPOBAHUE L[BETA, MAUTPA.

TexHuueckue cpeacTna
KOMIIBIOTEPHOH rpaduku:
MOHUTOPBI, rpadryecKre
aJlanTepsbl, IIOTTEePHI,
NPUHTEPBI, CKaHEPBI;
rpaduueckue Iporeccopsl,
anmaparHasi peanau3anus
rpadudeckux QyHKITHA

Cpenctsa BOCIIPOU3BENICHHS I BBOJIA IpadUKu:
MOHHUTOPBI U BUACOKAPTHI, IPUHTEPLI, IJIOTTEPHI U CKAHCPHI.
Manumynstopsl. OCHOBHBIE XapaKTEpUCTUKH.

[TonsiTne KOHBeEWEpPOB BBOIA U
BEIBOJIa TpahUIecKoit
nHpOpMaIU

Kougeiiep. Peanuzanus MmHorozagaunoctu. Opranuzanus HIOTOKOB.

CucTeMBl KOOPAMHAT, THITBI
npeoOpa3oBaHmii rpaduaecKoit
nHdopmannu. Gopmatsl
XpaHeHus rpaduieckont
nH(OpPMAIIVH; TPUHIUTIBI
MTOCTPOEHHS “OTKPBITHIX”
rpa)UIecKuxX CUCTEM

TpexmMepHble CHCTEeMbl KoOpaAUHAT. TpeXMepHbIe PpeoOpa3oBaHus B
OJHOPOIHBIX KoOparHaTax. KOMIIO3HIMs TpeXMepHBIX peoOpa3oBaHHiA.
Mertons! cxxatust u popmatsl rpaduueckux Qaiinos. I'paduueckue
oubimorexu. ['paduuecknii monbp3oBaTeabCKuil nHTEpdEHC.
Knaccudukanms rpaduieckix nakeToB

2D u 3D moaenupoBaHue B
paMKax rpapHUECKUX CHCTEM

Crioco6st 2D u 3D moaenupoBanus. [IpoGnembl reoMeTpu4eckoro
MOJICTTMPOBAHMST; BHJIbl TEOMETPUYECKUX MOJIEINEit X CBOMCTBA,
napaMeTpu3anys MOJIeNIeH; TeOMeTpHYECKUe OIepaliii HaJl MOJCTAMH

OcHOBHBIE (PYHKIIMOHAIBHBIE
BO3MOXHOCTH COBPEMEHHBIX
rpadU4IecKuX CUCTEM;
OpraHM3anys AUAJIOTa B
rpadMuecKux cucTeMax;
KJaccuduKanys 1 00630p
COBPEMEHHBIX IpadHUECKUX
CHCTEM

YcrpoiicTBa rpadguiyeckoro BBOAA- BEIBOAA: MOHUTOPBI, Tpaduieckue
aJlanTepsbl, INIOTTEPbI, IPUHTEPHI, CKaHepsbl. [ paduyeckue mpoieccopsl:
anmapartHas peanu3anus rpaduueckux QyHKIHN, HOHATHE KOHBEHepoB
BBOJIa M BEIBOJIA Tpadriaeckoit mHpOopMAaIHH.

Cooeporcanue npakmuieckux 3aHamull

Anmnapat npoenrpoBaHusl,
KOMILJIEKCHBIN yepTex Touka,
IpsiMasi, TNIOCKOCTb, JINHUS
IToBepXHOCTB, HX MEpECEUEHHU,
pas3BepTkn Crioco0 3amMeHsl
IJIOCKOCTEH MpoeKLuit
MeTtpuueckue 3a1auu
ITo3unmonHsle 3agauu.
AKCOHOMETPUYECKUE NTPOEKLIUU

[Ipsimas nuHuA: 3anaHue, B3auMHoe pacnosioxenue. [Ipoennposanue
OTpe3Ka U JINICHNE €r0 B JAHHOM OTHOIICHHH.

OnpeneneHue JUIMHBI OTPe3Ka MPSIMOU JIMHUY U YIJIOB HAKJIOHA NPSMOH K
IUIOCKOCTSIM MPOEKIHi. B3anMHOe pacrionokeHne IBYX IPsMBIX.
[Tpoekuuy IOCKKUX YriIoB. B3auMHOE pacroiokeHne TOUYKH U INIOCKOCTH.
B3anmHoe pacrionoxeHue npsMOi 1 IIIOCKOCTH. B3anMHoe
pacronoxeHue miockocTel. [IpoeKnny MIocKuX KPUBBIX U TNIOCKUX
anreOpanyeckux JTMHUNA. CriocoObl 00pa30BaHMs U 3a1aHU
MIOBEPXHOCTEH, ONPEeASIUTEIIb U KapKac oBepXHocTH. Ilepeceuenne
noBepxHocreii u Tes. CriocoObl 3a/1aHKsT KPUBOU.

Cranpmaptsl B 001acTi
pa3paboTku rpaduuecKux

PactpoBast rpaduka: OCHOBHBIC ITOHSATHS, TCOMETPHUCCKUE U [[BETOBBIC
XapaKTePUCTHKH pacTpa. BekTopHas rpaduka: OCHOBHBIC MOHITHS U




CHCTEM

00BeKTHl. B3anmopericTBIe pacTpoOBOW M BEKTOPHOM TpaduKH,
MIPEUMYILECTBA U HEJJOCTATKH PA3IMYHbIX BUOB Tpaduku. OpakranpHas
rpaduka. L{BeT u cBeT: BETOBBIE MOJIEIIH, KOJUPOBAHHE LIBETA, TAJIUTPA.

3 Texuuueckue cpeacTsa CpeZcTBa BOCIPOU3BEACHHS U BBOJA rPadKH:
KOMITBIOTEPHO# IpadHKu: MOHHTOPBI ¥ BUJICOKAPTBI, IPHHTEPBI, INIOTTEPHI K CKAHEPHI.
MOHHTOPBI, rpaduyeckue Manwunysstopsl. OCHOBHBIE XapaKTepucTHKH. PazpaboTka cpencts
aZanTepsl, INIOTTEPHI, KOMITBIOTEPHOMH Tpaduku, MyIbTUMENA U aBTOMATH3HPOBAHHOTO
HPHUHTEPHI, CKAHEPBI; HPOEKTHPOBAHHS
rpapuuecKue mpoLeccopsl,
armapaTHasi peanu3anus
rpadudeckux QyHKITHA

Tembl 1abopamopHvix 3aHAMULL

1 Arnmapar HpoeLnpoBaHusl, Crioco6 3aMeHbI IIIOCKOCTEH MPOEKIHil H COCO0 BPaIEHHs: PelleHne

KOMILJIEKCHBIN yepTex Touka,
npsimasi, IIOCKOCTb, JIMHUS
IToBepxHOCTD, UX TIEpECEUCHUS,
pasBeptku Criocod 3aMeHbI
IJTIOCKOCTEN MPOESKUIUN
Mertpurueckue 3agauun
TTo3unmonHkIe 3a7a91.
AKCOHOMETPUYECKHE TTPOSKIINU

YeThIpeX OCHOBHBIX 331a4. Croco0 mIocKonapaieIbHOrO TIepeMEIeHNS.
Crioco6 BcrioMoraresibHOTo mpoenupoBanus. OnpenenaeHue pacCTOSHUS
MEXAY TOYKOW M JIMHHUEH, MeXAy NBYMs JTHHUSAMHA. OnpeeneHne yrioB
MEXAY JTMHUSIMH, MEX]Y JIMHUAEH U MIIOCKOCTBIO. 3aBUCUMOCTb MEXILY
ko3 huIMeHTaMH UCKaXXEHUS U YIJIOM IpoenupoBanust. OnpeneneHue
B3aUMHOTO PACIIOJIOKEHUS TEOMETPUIECKIX 00BeKTOB. [IpHHaAIeKHOCT
JMHUY IUIocKkocTH. [lepeceuenune IMHNM ¢ TUIOCKOCTEIO. [lepeceueHne
wiockocteit. [TocTpoeHre akCOHOMETPUYECKIX H300paKeHUH.

MOI[CJ'H/IPOB&HI/IC MMPOCTPAHCTBCHHBIX 00BEKTOB: 3aJaHuEC OTCCKOB
HOBerHOCTeﬁ, KOMITIOHOBKA U TOCTPOCHUEC HpOGKL[I/Iﬁ. TBepHOTGHbHOC
MOACINPOBAHUC

4 Tlopsaok

OLICHMBAHUA YyCII€EBAEMOCTH H

chopMUPOBAHHOCTH

KOMIIETCHUMH 00yYalIerocs B TeKyleil U MpPOMesKyTOYHOM aTTeCTAIllUM.
I[JISI MOJI0KHUTEITbHOM OICHKHU IO PE3yJibTaTaM OCBOCHUA NUCHUIIJINHBI 06yqa10meMycsI

HEO0OXOJAMMO BBITIOJIHUTh BCE YCTAHOBJIEHHBIE BHUABI y4eOHON paboThl. OllEHKa pe3yJIbTaTOB

paboThI oOy4arorierocs B 0amiax (1o BuaaM) MpuBeeHa B Tadnwuie 7.

Tabmuma 7 - Illkama W moka3aTead OIEHHUBAHHUS PE3yJbTAaTOB Y4YeOHOW paboThI
o0OyyJaronuxcs 1o BuaaM B 6aibHO-peiTuHroBoi cucteme (bPC)

VYuebnas padora |[Cymma  |Bumsl u pe3ynbTaThbl OrueHka B aTTecTaluu Bbannst
(BuzBI) O6a;oB  |y4eOGHOI paboThI (Ikaa ¥ OKa3aTesn OLEHUBAHU) (17 venens)
Texymas yae6Has |60 JIeKIIMOHHbIE 3aHATHS 0,5 6a1a mocemenue 1 JIEKIMOHHOTO 9

pabota B cemecTpe (KOHCTIEKT) 3aHATHSA

(ITocerenue (18 3ansTuii)

3aHATHH T10 [pakrnyeckue 3austuss  |0,5 6anaa - mocemenue 1 mpaktudeckoro |9

pacIHCaHUIO U (18 zansrwuii). 3aHSATHUS U BHITOTHEHHE PAOOTHI

BEITTOJTHCHHE

3a/1aHui) KonTponbHbie pabotel |32 oany KP :
(OTYET O BBIMIOJHCHUHU 3 6asutoB (BhIMONTHEHO 51 - 65% 3amanuii) |30
KOHTPOJILHOH paboThI) 4 6asiioB (BBITIOTHEHO 66 - 85% 3amaHmii)
(6 pador) 5 6amtoB (BemmonHEHO 86 - 100% 3amanmii)
Jlaboparopasie paboter  [3a ogny JIP : 12

(4 paGoTsl)

1 6anoB (BbimosiHeHO 51 - 65% 3amaHuii)
2 6a10B (BBITIOJIHEHO 66 - 85% 3a1aHuii)
3 6astoB (BemosHeHo 86 - 100% 3ananuii)




HToro no rexymeii padore B cemecTpe 51 -60
IIpomexyrounas |40 Tecr. 6 6a1510B (IIOPOroBOE 3HAYCHHUE) 6-10
aTTecTanys 10 6an0B (MakcUMaJIbHOE 3HAUCHHUE)
(ox3ameH) Penrenue 3agaum 1. 6 0a/L10B (IIOPOrOBOE 3HAYCHHE) 610
10 6ans10B (MakCHMaITLHOE 3HAYCHUE)
Pemenue 3amaun 2. 6 0a71710B (TIOPOTOBOE 3HAUCHUE) 6-10
10 6an10B (MakCHUMaIbHOE 3HAYCHIE)
Perrenue 3amaun 3. 6 0aJ110B (TIOPOrOBOE 3HAYCHUE) 6-10
10 6an710B (MakCHMaIbHOE 3HAYCHUE)
HToro mo mpoMeKyToUHO# aTTecTamun (3K3aMeH) 40
CymMmapHasi OlleHKa [0 JUCHMILINHE: CymMMa 6auIoB TeKylIeit U MPOMEKYTOUHOW aTTeCTalnuH 51-100 o.

B mpomexyTouHOl arTrecTanuy OLEHKa BbICTaBisieTcss B BepoMocTh B 100-0amibHOM

HIKane U B OyKBEHHOM DKBUBaJIeHTe (Tabnuia 8)

Ta6muma 8 — Cootnecenue 100-6aubHOM MIKaIBl U OYKBEHHOTO SKBUBAJICHTA OIICHKU

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma nabpannvix - .
banios JUCIUTUTAHBI | Oyenka Byxeennviii sxeusanenm byxeennwiii
KOMITeTCHIN I 9KBUBATIEHM
86 - 100 [IpoaBuHYTHIH 5 OTIINYHO
66 - 85 IToBBIIIEHHBII 4 XOpOIIIO 3auTeHo
51-65 [Moporoseiii 3 YIOBJICTBOPHUTEIHLHO
0-50 [Tepsolit 2 HEYJIOBJIETBOPUTEIHHO He 3aureno

5 MarepuajJbHO-TEXHUYECKOE, IPOrPAMMHOE M Y4eOHO-MeTOoAnYecKoe

o0ecrieueHue JMCIUTLINHBI.

5.1 YueOnas qureparypa
OcHoBHAasi yueOHasi JUTEPATypa

Yexmapes, A. A. Umxenepras rpaduka [Tekcr] : yueOnuk. - Usnanue 9-e, nepepabotanHoe u

JoroiHeHHoe. - M. : Beicmas mkoma, 2007. - 382 c. - (O0meTexHU4YecKre TUCHUILINHBL). - ['pud MO
"PexoMeHg0BaHO".

JdonmosHuTeIbHAS YUeOHAsl JJUTEpaTypa

Agepun, B. H. Komnbrotepnas naxeHepHas rpaduka [Tekcr]: ydueOH. mocobue / B. H. ABepun.
- MockBa: Axagemus, 2012. — 224 c.

Konomkuna, W. E. KomneiotepHass rpaduka: y4eOHMK W NpakTHKyM JuUis  By30B /
W. E. Komomkuna, B. A. Cenesnes, C. A. JImutpodenko. — 3-e u31., UcHp. u J01. — MocCKBa :
WznarensctBo FOpaiit, 2023. — 233 ¢. — (Briciiee oOpasosanue). — ISBN 978-5-534-12341-8.
— Tekcr : omexrponnwii // OOpa3oBarenbHas miatdopma [Opaiit  [caiiT]. —
URL: https://urait.ru/bcode/513030 (mata obparmienus: 03.02.2023).

WmxenepHas 3D-kommbrotepHas rpaduka B 2 T. Tom 1 : y4eOHMK W TPAKTHKYM JAJsl BY30B /
A.JI. Xeiiden, A. H. Jlorunorckuii, W.B. byropuna, B.H. BacunseBa; mnox penakuuei
A.JL. Xeitpena. — 3-e m3a., mepepab. m gon. — Mocksa : M3natensctBo IOpaiit, 2023. —
328 c. — (Bricmiee o6pazoBanmue). — ISBN 978-5-534-02957-4. — Tekcr : 3neKTpoHHBIH //
O6pasoBatensHas tiatdopma IOpaiit [caiitr]. — URL: https://urait.ru/bcode/513027 (nata
obpamenus: 03.02.2023).

10



https://urait.ru/bcode/513030
https://urait.ru/bcode/513027

4. HWmxeneprnas 3D-xommbroTepHas rpaduka B 2 T. Tom 2 : y4eOHHUK U MPAKTHKYM Ui BY30B /
A.JL. Xeiien, A. H. Jlorunosckuii, W. B. byropuna, B. H.BacunmeeBa; mom pemakiueit
A.JL. Xeitdpena. — 3-e um3a., mepepab. m gon. — Mocksa : M3natensctBo IOpaiit, 2023. —
279 c. — (Bricmee oOpazoBanme). — ISBN 978-5-534-02959-8. — TekcT : 31eKTpOHHBIH //
O6pasoBatensHas tiatgopma IOpaiit [caiitr]. — URL: https://urait.ru/bcode/513028 (nata
obpamrenus: 03.02.2023)
5.2 MarepuajibHO-TeXHHYECKOe U MNPOrpaMMHOe olecrneyeHHue

AU CHHUIIJIMHBI.

YueOHble 3aHATHS 0 AUCHUILIMHE NpoBoaATcs B yueOHbIX aynutopusx KI'TIM Keml'V:

100 Y4ebnas ayauropus (MyiabtuMmenuitnas) mis (654079, Kemeposckast 001acTs, T.
IIPOBE/ICHHUS: HoBoky3neuk, mp-kt MeTamtypros, 1. 19
-3aHSATHH JEKIUOHHOTO THIIA;

- TPYIIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTALUH.
Cneuuaan3upoBaHHas (yueOHasi) Me0eJib:
JOCKa MeJIoBasi, Kaeapa, CTONbI, CTyNbs, pabouee
MecTo 11 oOydaromterocst ¢ OB3.
Oo6opynoBanue:cmayuoHapHoe - KOMIbIOTED
HpenoaaBarelis, 5KpaH MOTOPU3UPOBAaHHBII,
MPOEKTOP, YCHIIUTENb 3ByKa, KOJIOHKH, MHKPO(OH
npenojaBaTes.

HUcnoan3yemoe nporpaMmMHoe obecneveHme:
Ubuntu Linux (cBo6oaHO pacrpocTpaHsieMoe
IT10), LibreOffice (cBobGomno pacmpocTpanseMoe
110), SAunexc.bpaysep (oTeuecTBeHHOE CBOOOTHO
pacnpoctpansemoe [10).

HnTepHeT ¢ o6ecieyenneM goctyna B JUOC.

606 YueOHas ayAuTOpus AJis IPOBEICHUS: 654079, KemepoBckasi 00J1aCTh, T.

- 3aHSATHI ceMUHapcKoro (mpakTuiyeckoro) Tuna; |HoBoky3Henk, np-kt Mertautypros, 1. 19
- I'PYIIIOBBIX U HHANBUYAJIbHBIX KOHCYHBTaHHfI.
Cnenuaan3upoBanHas (yueoHasi) Mmeoeib:
JIOCKa MeJoBasi, kadeapa, CTONbI, CTYJbS.
OGopynoBanue 1Jis1 Ipe3eHTALNU Y4eOHOTo
MaTepuaJia: nepeHocHvle - HOYTOYK, 9KpaH,
MPOEKTOP.

Hcnoab3yemoe nporpaMmmHuoe odecnedenue: M
Windows (Microsoft Imagine Premium 3 year mo
cyOnmmensnonHoMy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoGOHO pacmpoctpansiemoe I10), FoxitReader
(cBoboamo pacnpoctpansiemoe I10), Firefox 14
(cBoOOIHO pacmpoctpansemoe [10),
Sunexc.bpaysep (oTeuecTBEeHHOE CBOOOHO
pacmpoctpansiemoe [10).

HnTepHeT ¢ o6ecieyenneM goctyna 8 JUOC.

501 KomnbioTepHBIii KJIacc. 654079, KemepoBckas 0671acTh, T.
Yuebnas ayautopust (MyJIbTUMEIUAHAS ) 1JIs HoBoky3Heuk, np-kT Metamnypros, a. 19
HPOBE/ICHHUS:

- 3aHATHN Ta0OPaTOPHOTO THUIIA;
- CaMOCTOSITETIbHOH paboTEHI;
- TPYNIIOBBIX ¥ HHAWBUIYATbHBIX KOHCYJIBTALNI;
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- TeKYLIETO KOHTPOJISL ¥ IPOMEKYTOUHOI
aTTeCTaLUH.

CneuuaanzupoBaHHas (yueOHasi) MmeoeJib:
JIOCKa MeJIoBas, Kaeapa, CTONbI KOMIIBIOTEPHBIE,
CTYJIbSL.

O0opynoBaHue Il IPe3eHTALMHT Y4eOHOT0
MaTepuaJIa: CmayuoHapHoe - KOMIIbIOTED
npenojaBares, SKpaH, IPOoeKTop.
O0opynoBaHue: cmayuoHapHoe - KOMIbIOTEPEI
Iu1st oOydaromuxcs (17 mr.).

Hcnoab3yemoe nporpaMmmuoe odecneyenune: MS
Windows (Microsoft Imagine Premium 3 year mo
cyonmnensnonHomy norosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBobomHO pacupoctpansemoe [10), AUTOCAD
(KopoOounas snuniensust Ne0730450), Firefox 14
(cBobOOaHO pacupocTpansemoe I10),
Sunexc.bpaysep (oTedecTBeHHOE CBOOOIHO
pacmpoctpansemoe [10), 3dsMax Design
(Kopob6ounas mumensus Ne0730450).

HHTepHeT ¢ o6ecnieuenueM gocryna B JUOC.

5.3 CoBpemeHHble  npodeccHOHAIbHbIE

HH(OpPMaLMOHHBIE CIIPABOYHbIE CHCTEMBI.

IHepedyens CIIB u UCC no aucumniiuxe

0a3bI

JAHHBIX |

Enunoe okHO nocTyna k oOpazoBarenbHbIM pecypcaM. Paznen MudopmaTtuka u nHpOpManoHHbIE
TexHosorud - http://window.edu.ru/catalog/?p rubr=2.2.75.6

basa cranaapToB 1 HopMaTuBOB - http://www.tehlit.ru/list.htm

6 HHble cBeneHus U (WJIH) MATePUAJIbI.

6.1.IlpumepHbIe TeMbI MUCbMEHHBIX YU4eOHBIX padoT

6.2. [IlpumepHble BONPOCHI M 3aJaHMs / 3aa4W JJIs1 NPOMeEKYTOUYHOI

arTrecranumn

Cemecmp 5

Taﬁ.lmua 9 - HpI/IMeprle TCOPETUHYECCKUE BOIIPOCHI U MPAKTHYECCKHUE 3aJaHUSA /

3alavM K IK3aMEHY

P a3J1CJIbl U TEMBI HpI/IMepHLIC TCOPCTUICCKHUC
BOIPOCHI

[Tpumepuslie
3aJa4u

IMPAKTUYCCKUC

3aganus  /

1. OGacTy IpUMEHEHHS KOMITBIOTEPHOM rpadyKK; TEHACHIIUU IIOCTPOCHHS COBPEMEHHBIX rPpadyUnIeCKIX
cucTeM: rpadMuecKoe sAPO, MPHIOKEHHUS, HHCTPYMEHTAPUH LIS HAMCAHUS TIPUIIOKESHAN

1. Mecto KOMIIBIOTEPHOU
rpaduku B cucTeMax
obpaboTkn  wmHpOpMAaIHH.
Oo6nactu MIPUMEHEHUS

KOMIIBIOTEpHOH rpaduku.

12



http://window.edu.ru/catalog/?p_rubr=2.2.75.6
http://www.tehlit.ru/list.htm

2. 33,[[3‘-[1/1 TCOMCTPUICCKOI0O MOACIIUPOBAHUS; OTO6pa)KeHPIC FeOMeTpH‘IGCKOﬁ MOJCIIN B YCPTCIKE

3.

4,

Paznenst u BH/IBI
obecrniedeHus
KOMITBIOTEpHON Tpaduk -
MaTeMaTUYeCKOe,
aNTOPUTMHYECKOE,
nporpaMMHOe u
TEXHUYECKOE.

Crioco0b1 TTOJTYICHHS
rpaguIecKuX H300paKCHHMN.
CyurHocTtb METO/1a

npoekiuil. Buasl mpoekuuii:
IIEHTPAJILHEIE,
napaielibHbIe,
OpPTOTOHAIBHBIE.

3agau  reoMeTpUYECcKOro
MOICITUPOBAHISI:
METPHUYECKHUE, TTO3UITUOHHEIE
Y KOHCTPYKTUBHEIE.

B IJIOCKOCTH, 3a7laHHON JIBYMsI
Tnapaui€JIbHbIMHA IIPAMBIMU, IOCTPOUTH
TOPU30HTANb HA PaCCTOSHUU 15 MM 0T Ty

az
><
X
a1
by

Tpeyronsauk ABC o00miero mnosjoxeHus
CIPOELUPOBATh B NPSIMYI0 U B HaTYPHYIO
BEJMYNHY.

B8
Ao %
X
A‘JW
B,

C;

Cy

3. Anmapat npoeuupoBaH

nsl, KOMILICKCHBIN YEPTEK

6. Anmapar nmpoerupoBaHUsl. OmnpenenuTs BeNMWUuHy yria B meTomom

7. llpoexiuu Touek, NPSAMBIX U | 3aMEHBI TNIOCKOCTEH MPOEKIIHA.
KPUBBIX JIMHUM. Bs

8. Ilpamas nMHMA: 3aJaHue, | A,
B3aMMHOE PACIIOJIOKEHHE. X Co

9. IlpoenupoBaHue oOTpe3Ka u
IeJICHUEe €ro B JaHHOM Ay C
OTHOIIICHUMU.

By
4. Touxka, ipsiMasi, IMIIOCKOCTh, TUHUS

10. Touka B oproroHanbHo# (1. Ilo 3agaHHBIM JBYM MIPOSKIUSM
cucTeMe JByX IIOCKOCTei A2 Bz
MPOEKIIMIA.

11. Touka B OpPTOrOHAJIBHON
CUCTEME TpeX IUIOCKOCTEHN x u v
MPOEKIIHA. A

12. Tlomoxenue TOYKH IIOCTPOUTDH TPETHIO By
OTHOCHUTEIBLHO IUIOCKOCTEN 2. Kakune Touku HAaXOIsTCS B TpeTLefI
MIPOEKIIHA. YCTBCPTHU

13. CrniocoObt rpau4ecKoro
3aJIaHUSA MPSAMOM. -
[Tonoxenue psIMOM
OTHOCHUTEIBHO  IIIOCKOCTEH !
MPOEKLIMII.

14. Cnenpl npsiMO¥ THHUH.

15. Omnpenencaue JUTIHBI

OTpe3Ka MNpsIMOM JIMHMM U
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16.

17.
18.

19.

VITIOB HAKJIOHA NPSAMON K
TJIOCKOCTSAM MPOEKITUH.
BzaumHoe  pacnonoxxeHue
JIBYX TPSIMBIX.

[Ipoekuny TIOCKUX yTIOB.

Crioco0b1 3aaHus
IJIOCKOCTEH. Paznmunoe
MMOJIOJKEHHE IUIOCKOCTH
OTHOCHUTEIBHO INIOCKOCTEH
MPOEKIUH.

Craenpl IUIOCKOCTH.
I'maBHBIC JIMHAN B
IJIOCKOCTH.

5. IloBepXHOCTb, UX NIEpECEUEHHUs, PAa3BEPTKH

20.

21.

22.

23.

24,

25.

26.

217.

OO6mmwme cBeneHUs O KPHUBBIX
JTUHUSX.

TIpoekIy TIOCKUX KPHBBIX
U IUIOCKHX alNre0pandecKux
JIMHAHM. BUHTOBBIE THHUH.
CnocoObl  oOpazoBaHus U

3aJIaHUA MOBEPXHOCTEH,
ONpeAeNUTeNIb U  Kapkac
MIOBEPXHOCTH.
IToBepxnocTu U Tena
BpAalLICHHUS.
PaszBepThiBatomuecs U

BHUHTOBBIE IIOBEPXHOCTH.
JInHeWyaThle U MUKIINYECKUE
MTOBEPXHOCTH.

[lepeceueHrue moBepXHOCTEHN
U TETl.

PazBeprku.

Kax Ha3pIBaeTCsI MHOTOTpaHHUK,
n300paXeHHBIN Ha pUCYHKE?

Xz

Mopens Kakoi TUHUN H300pakeHa Ha
pHUCYHKE

6. Coco0 3aMeHBI IIIOCKOCTEH MPOSKIINH

28.

29.

30.
31.

Oouas XapaKTepUCTUKA
croco0oB  mpeoOpa3oBaHUs
yepTeKa.

Croco0 3aMeHBI MII0CKOCTEH
MPOEKIHI

Crnioco6 BpareHust

Cnoco6
TUIOCKONIapaJlIEIbHOTO
HepeMeICHUSL.

Kakoii cioco0 ciieyeT Herob30BaTh s
OMpeeNICHHs TMHUY MePECCUCHHUS
MOBEPXHOCTEH B JAHHOM Cliydae

7. MeTprdeckue 3a1a9u

32.

33.

34.

OnpeneneHue  paccTOAHUSA
MEXAY TOYKOW W JIMHUEH,
MCXAY ABYMs JIMHUSIMUA.
Omnpenenenue yrioB MEXIY
TUHHASIMHA, MEXIy JIMHUEH |
TUIOCKOCTBIO.

Meton napajuieIbHOro
NPOCLUPOBAHUSA: CYIIHOCTD
Y OCHOBHBIE ITOHSTHSL.
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35.

36.

3aBUCUMOCTD MEXTY
kod( pummenTamMu
HCKaXCHUA u yriom
MIPOCITUPOBAHMSI.
Crannmaptasie MeTpuieckue
3a7a4un u uX

MaTEMAaTHYCCKUEC MOJCIIN.

8. Ilo3unmoHHbIe 33134 AKCOHOMETPHYECKHE TIPOSKIAA

37.

38.

39.
40.

41.

42.

43.

44,

45,

46.

47,

48.

49,

50.

51.

52.

Onpenenenue B3aUMHOT'O
PacIoIOKEHHUS
TEOMETPUIECKUX OOBEKTOB.
[IpuHansexHoOCTh JIMHUH
MJIOCKOCTH. Ilepeceuenue
JIMHUM C TIOCKOCTHIO.

[Tepeceuenne mockocTe.

Ennnas CHUCTEMA
KOHCTPYKTOPCKOM
JMIOKYMEHTAI[MM M CTaIuH e
pa3paboTKH.

CrarnmapTsl ohopMIICHHUS
yepTexei.

Wzo0pakenuss wu3genuii -
BUJBI, pa3pe3bl, CEYCHHUS,

BBIHOCHBIE 3JIEMEHTEHI.
VYCI0BHOCTH U yIPOLICHUS.
UepTexu U 3CKU3bI AeTajeil.
AxcoHOMETpHUYECKHE
MIPOEKIINH.

CrangapTHbIe
AKCOHOMETPUYECKHUE
MPOEKLUU (m3omeTpus,
TUMETPUS, TPUMETPHS).

OcHoBHas TeopeMa
aKCOHOMETPUHU (Teopema
[Tonbke).

Koaddunuentsr uckaxeHuit
1o AKCOHOMETPUYECKIM
0CsIM.

I'opusoHTaNbHELE,
(poHTATEHBIC "
npoQuIbHBIE H30METPUH |
JTUMETPHUH.

OKpyKHOCTb B
aKCOHOMETPUHU.
IToctpoenue
AKCOHOMETPUYECKUX
M300pakeHUH.

Pabora c TUTOCKUMHU
o0BeKTaMU: cucTeMa
KOOpJIMHAT, TUIOCKHE
rpaduuecKie IPUMHTHUBBIL,.
MoaenupoBanue
MPOCTPAHCTBEHHBIX

00BEKTOB: 3aJ]aHHE OTCEKOB
MOBEPXHOCTEH, KOMIIOHOBKA
Y IOCTPOEHUE MTPOCKIIUM.

9. CranmapThl B 001aCTH pa3padOTKH TPAQHUECKIX CHCTEM
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53. PactpoBas rpaduka:
OCHOBHBIE TIOHATHS,
reoOMeTPUYECKUE U LBETOBBIC
XapaKTEepPUCTHKH pacTpa.

54. BekropHas rpaduka:
OCHOBHEIE TIOHSITHSI u
00BexThl. B3aumonericTBue
pacTpoBOii M BEKTOpPHOMU
rpaduky, TpEeUMyINecTBa H
HEJIOCTaTKH Pa3INIHBIX
BHUJIOB rpaduKy.
®paxranpHas rpaduka.

55. IIBeT W CBeT: IIBETOBHIC
MOJIENH, KOJIUPOBaHUE
1[BETA, MAJHUTPA.

CocraButens (1): Bsuxuna E. A., noueHt kadenpsl mateMaTuku, GUsnuKu u
MaTEMaTHYECKOI0 MOJIEITMPOBAHUS

(damunusn, unuyuanei u donscnocme npenooasamens (eu))
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