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AHHOTAIUS K JUCIUAIIINHE

Ha3zeanue oucuuniunul

FGOMeTpI/I‘-IGCKOC MOACINPOBAHUC

Hanpaenenue noozomosxku 09.03.01 «Mudopmatnka ©  BBIYUCIUTEIBHAS
(cneyuanvHocmo) TEXHUKA
Hanpaenennocmsp ABTOMaTH3UPOBAaHHBIE CHCTEMbI 00paboTku

(npogunv/npozpamma/cneyuanuzayus)

nH(pOpMauu U yIpaBIeHUS

Mecmo oucuuniumnnl

JlMcuuIuIMHa OTHOCUTCS K TUCHUTUIMHAM T10
BbIOOpY "acTH, HopMUpPyeMOil yuaCTHUKaMHU
oOpa3oBarebHBIX OTHOIICHH broka 1
«ducuummunst (moxymnu)» OOIL.

Tpyooemkocms (3.e. / uacwt)

3 3.e./ 108 gyacos

l[eﬂb U3yuenus 0uCl{unﬂMHbl

[Tonyuenue cTyneHTamMu 3HaHUM B 001acTH
MPECTABICHUS U XPAHEHHS TEOMETPHUIECKUAX
MOJIeNIel, METOI0B UX 00pabOTKU U BU3YaJIU3allUH,
a TaKk)Ke MPHOOpPETeHNE HABBIKOB IPUMEHEHHUS
COBPEMEHHBIX CUCTEM F€OMETPUYECKOTO
MOJICTTUPOBAHUS JJIsl PEIICHUS PAKTHUECKUX 3a/1a4.

Komnemenuyuu, ghopmupyemoie ¢
pesynvmame 0C80€HUA OUCUUNTUHDL

[1IK-1. Cnoco6eH BBINOIHATH padOThI U YIIPABIATh
pabotamu o cozganuto (MOAU(UKAIIUIK) U
cornpoBoxieHuto MC, aBToMaTu3npyromux 3a1aduu
OpPraHU3aIlMIOHHOTO YIpaBJiIeHUs U OU3HeC-
IIPOLIECCHI.

Cooeporcanue oucyuniuHbl
(ocnogHbvle pazdenvl u memul)

[ToHsATHE FEOMETPUUECKOTO MOJEITUPOBAHMS.
[Inockoe reoMeTpuuecKoe MOAEINPOBAHNUE.
IIpocTpaHCTBEHHOE T€OMETPUUECKOE
MOJIEIIUPOBAHMUE.

WHCcTpyMEHTBI IOIB30BATENS 111 TEOMETPUUECKOTO
MOJIEIIMPOBAaHMUSL.

HHcTpyMeHTHI pa3paboTyHKa 11 TeOMETPUYECKOTO
MOJIEIIMPOBAaHMUSL.

Dopma npomesrcymounoil
ammecmayuu

3auer (6 cemecTp)




¢JIM 1 3a1a4Y1 JUCHMIIJIMHBI

Leabio 0OCBOCHUS TUCIUTUIHHBI SBIISICTCS MOTYICHHE CTYICHTAMH 3HAHUN B 00J1aCTH TIPEICTABICHUS
Y XpaHEHHUS T€OMETPHUSCKIX MOJIEJICH, METOIOB UX 00paOOTKM M BU3yaIH3alliH, a TAK)KE MPHOOpEeTEeHUE
HAaBBIKOB TIPUMEHEHHUS COBPEMEHHBIX CHCTEM T€OMETPUYECKOrO MOJAEIUPOBAHUS [UISl pElIeHUs
MPAKTHYECKHX 3a]1ay.

3aga4umM QUCIHUAIUINHEL:

3Y4CHUC MCTOAUK IIPUMCHCHUA I'COMCTPHUICCKOTO MOACITIUPOBAHMA OJIA aBTOMAaTU3alluu 3aJa4 pa3JIndHbIX
OTaIlOB ) KU3HCHHOI'O IMMKJIa U3ACJIHA,

puoOpeTeHre HaBBIKOB CO3JaHUSI KOMITOHEHTOB MH(GOPMAIIMOHHBIX CHUCTEM, aBTOMATU3UPYIOIIUX CO3/IaHHE,
XpaHeHue, 00paboTKy M BU3yaJTU3aI[I0 TE€OMETPUIECKUX MOJIENel 00bEKTOB;

pI/IO6peTeHI/Ie HaBBIKOB pa6OTLI C COBPECMCHHBIMH CUCTCMAMU I'COMCTPUICCKOIO MOACIIMPOBAHUSI.

JIAHHpPYeMble pe3yJbTaThbl 00y4eHust
B pe3ynbrare 0CBOCHUS AUCHUILIMHBL Y CTYACHTA J0JIKHBI ObITh C(HOPMUPOBAHBI

3HaHus1, npuodpeTaemMbie B X0/1€ OCBOCHHSI TUCITUTIJIMHBI

Ne i/ 3Hanug

TexHomoruu COo3JaHusd, XpaHCHHA, O6pa6OTKI/I U BU3yalIM3allUl TCOMCTPHUYCCKHX
MOI[GJ'IGfI 00BEKTOB B BBIUUCIIUTEIBHBIX U I/IH(bOpMaIII/IOHHI)IX CucremMax

HpI/IMeHeHI/Ie pa3IM4HbIX  THUIIOB TI'COMCTPHYCCKUX MOﬂCHCﬁ JJI peLICHUA
MPAKTUYCCKUX 3a/ia4 Ha PA3JIMYHBIX 3Talax XKU3HCHHOI'O UKJIA U3ACIINA

ApxXuTeKTypa, ycTpOUCTBO U QyHKIIMOHUpOBaHUE coBpeMeHHbIX CAITP

YMeHI/Iﬂ, npuoﬁpeTaeMble B X0J1€ OCBOCHUSI TUCHUIIJIMHBI

Ne i/ YMenns

P33pa6aTBIBaTB AJITOPUTMBI CO3IaHUA, XPAHCHU, O6pa6OTKI/I " BU3YyaJIN3alluU
TeOMETPUICCKUX Moaenen

HpI/IMeHHTI) COBPCMCHHBIC TEXHOJIOTMHU T'COMETPHUICCKOTO MOACIMPOBAHUS TJIA
PEIICHUA MPAKTUYICCKUX 3a1a4

HaBbiku, npuodperaemMbie B X0[€ 0CBOCHUS] TUCIHILINHBI

Ne i/ HaBbIkn

HaBBIKI/I HpOGKTI/IpOBaHI/ISI u peanmamm KOMIIOHCHTOB I/IH(bOpMaHI/IOHHI)IX CHUCTEM,
BBITIOJTHSIFOIIMX CO3/IaHUe, XpPaHEHHE, 00pabOTKy M BU3YaIH3alUI0 T€OMETPHUECKUX
MoJeien

HaBbiku npumenenust coBpemeHHbIx CAIIP nns  co3manus u 00paboTKH

TCOMETPUICCKUX Moaenen




KOMlIeTeHI.[I/II/I, npnoﬁpeTaeMLIe B X0/1€ 0CBOCHHUA JUCHHUITIJIMHBI

KoMmnerenuuu

HNuaukaropsl

3Hanud

YMmenns

HaBbIkn

IK-1. Criocoben
BBITIOJHATH paOOTHI U
YIpaBIsATh paboTaMu 1o
CO3JIaHHIO
(MomuduKanumn) u
conpoBoxienuto UC,
ABTOMATHU3HUPYIOIINX
3aa49u
OpPTraHU3aIIOHHOTO
yIIpaBJICHUsS] 1 OU3HEC-

I1K-1.1. 3HaTh: apXUTEKTYpY, YCTPOUCTBO U
(DYHKIIMOHNPOBAHUE BBIYHCIUTEIBHBIX U
MH()OPMAITMOHHBIX CUCTEM, IPOTPAMMHBIE
cpezcTBa 1 arhopMbl THYPACTPYKTYpbI
MH(OPMAITMOHHBIX TEXHOJIOTHIA
OpTaHM3aINH, COBPEMEHHBIE TIOIXOABI 1
CTaHJapThl aBTOMATU3aLlUU OpPraHU3aLuy,
COBpPEMEHHBIE S3bIKH TPOrPpaMMHUPOBAHMUS,
TEOpHIo 0a3 TaHHBIX, OCHOBBI
COBPEMEHHBIX ONEPAIIHOHHBIX CHCTEM,
CEeTEBbIC IPOTOKOIBI U

KOMMYHUKAITUOHHOC 060pyIIOBaHI/Ie

HPOLIECCHI.

I1K-1.2. YMeTh: IpoeKTupoBaTh
APXHUTEKTYPY, CTPYKTYPY ¥ aITOPUTMEI
(hYHKIIMOHNPOBAHUS BEIYHCINTEIBHBIX 1
MH(OPMALMOHHBIX CUCTEM, pa3padaThiBaTh
HHPPACTPYKTYPY HHPOPMAITHOHHBIX
TEXHOJIOTHH TPEAIPHUATHS, IPUMEHSTh
COBPEMEHHBIE MOJIXOJb U CTAHAAPTHI
aBTOMAaTHU3alMU OpraHU3aLUH,
MPOEKTHUPOBATh MH(POPMAIIMOHHOE,
MpOTrpaMMHOE U amnaparHoe obecnedeHue,
OLIEHUBATh OOBEMBI ¥ CPOKH BBITIOJIHEHHS
pa6ort I1K-1.3. Bnagers: HaBBIKaMH
MPOEKTUPOBAHMS U PeaTn3aIin
BBIYHMCIIUTEIBHBIX U HHPOPMAIIMOHHBIX
CHCTEeM, HaBBIKAMH CO3/[aHUsI IIPOTrPaMM Ha
COBPEMEHHBIX SI3bIKaX MPOTrPaMMHUPOBAHUS,
HaBBIKaMH pabOTHI C anmnaparHbIM U
CEeTEeBbIM 000PY/I0BaHHEM, HABBIKAMHU
co3faHus 0a3 JaHHBIX, HABBIKAMHU
MPOEKTUPOBAHMS n3aiiHa
MH(OPMALMOHHBIX CUCTEM, HABBIKAMHU
CO3/1aHMs MOJIb30BATEIILCKON TOKYMEHTAIHH

€CTO JMCHHUILTHHBI B cTpyKType OOII:

JlucuumiuHa OTHOCUTCS JUCIUILIMHAM 10 BbIOOpy brioka 1 «{ucuummunst (Mmoaynu)» OOIL.
JucuunimHa n3yyaercs Ha 3 Kypce B 6 ceMecTpe.

HSyquHe JAUCHUITIIMHBI 6a3preT05{ Ha 3HAaHHUAX, YMCHUAX U HaBBIKaX, MOJYYCHHBIX ITPH OCBOCHUU

JUCLUIUIAH (MOIyNel): «Anredpa U reoMeTpusi»

[lepedenp mocnenyrOMUX AUCIMUIUIAH (MOMIYJEH), JJIsg KOTOPBIX HEOOXOMMMBI 3HAHUS, YMEHHS M
(Momymnem):
ABTOMATHU3UPOBAHHBIX CUCTEM 00pabOTKM HMHQOpPMALMKM W yIpaBIeHUsS», [OCylapcTBEeHHAass UTOrOBas

HaBbIKM, (opMmupyeMble  AaHHOM  y4eOHOM  JUCIUIUIMHOM

arTccTranus.

«[IpoextnpoBanue




TPYKTYPa H cojiep:KaHue U CHUIITUHBI

TPYKTYPa AUCUMILIUHBI

/o

Paznen aucunianHEbL.
dopma NpOMEKYTOUHOU
arTecTalun

Bcero yacos

Ha pasaci

Cemectp

Pacnpenenenue TpynoeMKOCTH
pasnena (B yacax) Mo BHJIaM
yueOHOU paboThI

KOHTAaKTHas

CPC

KYA

Jek | np | Jyad

Conepxanue
CaMOCTOSITCIILHOM
paboTsI

TloHsiTHE TEOMETPUUECKOTO
MOJIETUPOBAHUSI.

MIOATOTOBKA K YCTHOMY
OTIpoCYy, K
NPaKTHYECKUM
3aHATHAM

[Inockoe reoMeTpuueckoe

NOATOTOBKA K YCTHOMY

MOZEIUPOBAHUE. ompocy, K
IPaKTUYECKUM
3aHATHAM

IIpocTpancTBeHHOE HOJATOTOBKA K yCTHOMY

TEOMETPUIECCKOC OIIpOCY, K

MOZENUPOBAHUE. MPaKTUYECKUM

3aHATHAM, ITOATOTOBKA
K J1abopaTopHoii pabote

MHCcTpyMEHTBI OIB30BaTENS
JUIs1 TEOMETPUYECKOTO
MOJENUPOBAHUSI.

MOATOTOBKA K YCTHOMY
ompocy, K
NPaKTHYECKUM
3aHATHSM, TIOJTOTOBKA K
nmabopaTtopHoO paboTe

WHctpymenTs! pazpaboTurka

MOATOTOBKA K YCTHOMY

JUIS1 TEOMETPHUYECKOTO orpocy, K

MOZAEIUPOBAHUS. MPaKTHIECKUM
3aHSITUSAM, TIOITOTOBKA K
naboparopHoii paboTe

3ader 3a4eT BLICTABISACTCS 11O

COBOKYITHOCTH
PE3YIBTAaTOB TEKYIIIETO
KOHTPOJIS
YCIIEBAEMOCTH WIIH
IIPOBOAUTCS B YCTHOM

dbopme

Hroro




oJiep:xkaHMe pa3esoB Kypca u popMupyeMbIX B HUX KOMIIeTeH U

e Koanl
/' Pasznen nucuuniunbl | komMnereHuuu 1 | 3uanus | Ymenusi | HaBoiku | @opma KOHTpPOJIS
wn MHIUKATOPOB
IToHsITHE TEOMETPUUECKOTO [IK-1.1 Pabota Ha
MOZICTTUPOBAHUS. [K-1.2 MPAaKTUIECKUX
IK-1.3 3aHATHAX
Inockoe reomeTpudeckoe [K-1.1 Pabota nHa
MOZICITUPOBAHUE. [IK-1.2 MIPAaKTUYECKUX,
IK-1.3 nabopaTopHBIX
3aHSATHAX
IIpocTtpancTBEeHHOE [K-1.1 Pabota Ha
reOMETPUYECKOE [IK-1.2 MIPAaKTUYECKUX,
MOZICITUPOBAHUE. IK-1.3 n1a00paToOpHBIX
3aHATHUAX
WNucTpyMeHTHI IIK-1.1 Pabora Ha
MOJIB30BATEIIS IS [IK-1.2 MPAaKTUYECKUX,
reOMETPUIECKOTO IK-1.3 n1a00paToOpHBIX
MOZEITUPOBAHUS. 3aHATHAX
WNucTpyMeHTHI IIK-1.1 Pabora Ha
pa3paboTuuka is [K-1.2 MPAaKTUYECKUX,
reOMETPUIECKOTO IIK-1.3 n1a00paToOpHBIX
MOZCTTUPOBAHUS. 3aHATHAX
anMeHOBAaHHeE TeM JIeKIUil, UX colepkaHue U 00beM B Yacax
Ne Ne paznena . TpynoemkocTb
HaumenoBanue jekuuii
n/n | AMCHUIIMHBI (uac)

Conepxanue kypca: ['eomerpust 1 MogenupoBaHue.
MonenupoBaHue: MaTeMaTH4eCKOe M KOHCTPYKTHBHOE.
[Tporpammuoe obecnieuenue kypca: GeoGebra, Komnac

[eomeTpHs: aHAIMTHYECKOE 33JJaHHE TEOMETPUIECKUX
00BEKTOB B IJIOCKOCTH M mpocTpancTre. [Ipsimas B
IJIOCKOCTH — ypaBHEHUE C KOAPPHUIIUEHTOM, 00111ee U
napaMeTpUIecKoe.

00630p onepaluii IIOCKOT0 U TBEPAOTEIHLHOTO
MozaenrpoBanust Kommac.

JIvHMM BTOPOrO MOpsAKa Ha TUIOCKOCTH.
[TapameTpudeckne ypaBHEHHsI B IUIOCKOCTH.
[TonsipHas cucrteMa KOOp/IUHAT.

NHCTpYMEHTBI F€OMETPUUYECKOTO MOJAEITMPOBAHUS HA
II

Inockue TCOMCTPUYCCKUC TPUMUTUBBI Kowmmnac.




JIuHuY 1 TOBEPXHOCTU B MPOCTPAHCTRBE.
[TapameTpudeckue ypaBHEHUS JIMHUU U TIOBEPXHOCTH B
IIPOCTPAHCTBE.

Cdepuueckas cuctema KOOpAUHAT.

HNHCTpyMEHTHI T€OMETPHUYECKOTO MOICTUPOBAHUS B

i

plpocTpancTBEeHHBIE TeOMeTpUUeCcKre MpUMUTUBEI Kommac.

[TapamerpuzoBanHbie Mozenu B Komrac.
TBepI[OTeHBHBIe 1 NOBCPXHOCTHBIC MOACIIN.
COopouHbIe MOJIETH.

AcconuatuBHasi KOHCTPYKTOPCKAst TOKYMEHTAITHS.

AHanuTthuecku 3a1anHas reomerpus B Komnac. Umnopr
MacCCHBOB JJaHHBIX '€OMeTpHUUYECKUX Mozenen B Kommac.
Kommnac-maxpo. API Komnac. [Tonp30Barenbckue yTUuaInuThl
AQHAJMTUYECKOTO 3afaHus reomerpun 1 Kommnac.

Bcero

AUMCHOBAHME TEM NPAKTUHYICCKHX 3aHHTHﬁ, HX COACPKaAaHHUEC U 00beM B yacax

Ne Ne paznena TpynoemkocThb (4ac)
o/ " HanmeHoBaHHe npakTHYeCcKUX padoT
O3HakomIIeHHE ¢ IPOrPaMMHBIM O0ECIIEYeHHEM Kypca:
GeoGebra, Kommac 3D. O630p HHCTPYMEHTOB U
BO3MOXKHOCTEHN
[Inmockue KpuBBI€, 3aJaHHBIE B IPSMOYTOJIBHOM, ITOJISIPHON
cucTeMe KoopauHaT u napamerpuiecku B GeoGebra. Ummnopt
B Kommac.
[Tapamerpuzanus rwiocko reomerpuu B Kommac.
[IpocTpaHCTBEHHBIE KPUBBIE, 3aJAHHBIC TAPAMETPUYECKHU B
GeoGebra. Ummnopt B Kommac.
[TapameTrpuzanus npocTpaHCTBEHHOM reoMeTpuu B Kommac.
Coopounas monens B Kommac.
AcconpnariBHas KOHCTpYKTOpCcKas AokymMeHTanus B Kommnac.
IIporpammuposanne reomerpuu ¢ API Kommac.
Bcero
anMeHOBaHHe TeM J1a00paTOPHBIX PaldoT, X coAep:KaHNEe U 00beM B Yacax
I‘:‘i nﬁﬁ;ﬁiﬂfﬂ Haunmenosanue Jjaboparopubix pagor pruz)qercl)cocn

Mogenu kpuBoii 1 moBepxHOCTH BpaieHus B GeoGebra u
Kommac.

Moenps MoBepXHOCTH BTOPOTO HOPSIKA IO TapaMeTPUIeCKUM
ypaBHeHussM B GeoGebra.

Monens o pazMepaM akCOHOMETPUUECKON MTPOEKIUHU B
Komrmac.

ApXUMe0Bbl MHOTOTPAHHUKH.
Mogenb TOBEpXHOCTHOTO YCEYEHHOTO MHOTOTPAaHHUKA B
Kommac.




Monens coopku B Komrac.

Yrunura ajisi HOCTpOEHUs IIOCKOW KPUBOH 10 3aIaHHOM

i)

YTrimuTa Ui HOCTPOSHUS IIOBEPXHOCTH I10 3aIaHHOMN
¢bynknuu B Kommac.

Bcero

LHEeHOYHbIe MaTepPHaJIbI VISl TEKYLEro KOHTPOJIA YCIIeBAeMOCTH M ITPOMEKYTOYHOM aTTecTAluM
N0 AUCHMIIHHE

J1s1 KOHTPOJISL Pe3yJIbTaTOB OCBOCHHUS AUCIUTUINHBI TIPOBOAATCS.

- YCTHBINA OIIPOC

— 3alIUThl 1a00paTOpHBIX padoT;

— MpaKTUYECKHe paboThl;

— 3a4er.

[TpumMeuanue: olleHOYHBIE MaTepUalIbl IPUBEICHBI B IPHIIOKEHUN K pabouell mporpaMmme

IUCLUILINHEL.

HpOMe)KYTO‘lHaH arrecrauus 110 nToraM OCBOCHHA NJUCHUIIIIMHBI — 3a4€CT

yeOHO-MeToAuYecKoe U MHGOpPMAIlHOHHOE o0ecTieyeHne TUCIUIIIUHbI:
a) OcHOoBHas JUTEpaTypa

wind, WU. B. MonenupoBanne B KOMIIAC-3D: yuyeOHO-METOAMYECKUN MPAKTUKYM 110 JTUCLUIUIMHE
«Kommbrotrepuoe monenupoanue» / WM. B. Kunmun. — Jlunmeuk: Jlumeukuil rocynapcTBEeHHbIN
texHnueckud yHusepcutrer, ObC ACB, 2015. — 51 c. — Tekcr: anektponnsiii // L{udposoit
oOpazoBarenbHbI pecypc IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/73081.html (nara
obpamienus: 22.05.2024). — Pexxum foctymna: 1Jis aBTOPU3UP. MOIb30BaTENeH

MupHOB, B. A. ['eomerpus ¢ GeoGebra. Crepeomerpusi / B. A. Cmupnos, M. M. CmupnoBa. — Mockaa:
[Tpomereit, 2018. — 172 c. — ISBN 978-5-907003-42-2. — Tekcrt: snextponHsiii // Hudposoit
obpazoBarenbHbI pecypc IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/94414.html (nara
obpamienus: 22.05.2024). — Pexxum foctymna: 1Jis aBTOPU3UP. MOJIb30BaTENeH

0) lonoiHuTeIbLHAS JINTEPATypa

HIMBUIyaJIbHBIC 3aJaHusi 1o BeIcIIed wmarematuke. Yacte 1. JluHeliHas u BekTopHas anrebpa.
Ananutuueckas reometpus. Juddepernuansaoe ncurcienne GyHKIUNW OJHON TEPEMEHHOM : yueOHOe
nocobue / A. II. Pabymxko, B. B. bapxaros, B. B. [lepxkasen, U. E. FOpyTs ; non penakmueii A. I1.
Ps6ymiko. — Munck: Bpisitmas mxomna, 2013. — 304 ¢. — ISBN 978-985-06-2221-1. — Texkcr:
anekTponubli  //  Iludposoit obOpazoBarenvHbiii  pecypc IPR  SMART: [caiit]. — URL:
https://www.iprbookshop.ru/20266.html (mara obpamenus: 22.05.2024). — Pexum nocryma: ans
aropusup. [lonb3oBarenen

opennckas, 0. B. 3D-monenupoBanue B cpene KOMITAC [DnekTpoHHBIH pecypc]| : METOIUYECKHE
yKa3aHUs K MPAKTHYECKUM 3aHATHAM 10 nuctuiuinae «KommbrorepHas rpadukay / 0. B. Topenbckast,
E. A. CanoBckast. — DEKTpOH. TeKCTOBbIE JaHHble. — OpeHOypr: OpeHOyprckuii rocyiapcTBeHHBIN
y

H

u

B) MeToqMYeCKUE YKA3AHUS
e

p
C
u




JlenoBckas, E. B. Jluneitnas anrebpa n ananutudeckas reomerpus. COOpHUK 3a1a4 [ DNEKTPOHHBIN
pecypc]: mpaktukym / E. B. JlemoBckas. — DJEKTpOH. TEKCTOBbIe NnaHHble. — M.: MocKoBckas
rocylnapcTBEHHAas akajeMusi BOAHOro Tpancmnopra, 2017. — 100 ¢. — 2227-8397. — Pexum nocrtyna:

2. Meroauueckue ykazanusa «OdopmieHne KOHTPOJIBHBIX paloT, pedeparoB, KypCOBBIX paboOT U
MIPOEKTOB, OTYETOB IO MPAKTUKE, BBIMYCKHBIX KBadU(UKAUMOHHBIX padoT». CocrtaButenu: A.}O.
VYpazbaxtuna, P.M. bakupoB, B.A. CwmupHOB [DnekTpoHHbIi pecypc]. Pexum pgoctyma:

3. VYueOHO-MeTOqMYEeCKOe MOCcoOHe MO OpraHu3alliid CaMOCTOSTEIbHOM padOThl OOYy4arOIIKXCS.
CocraButenu: E.B. UymakoBa, PM. bakupoB [Onekrponssiii pecypc]. Pexum pocrtyma:

r) nepeyeHb pecypcoB HHGOPMAIHOHHO-KOMMYHUKANIMOHHOM ceTn UHTepHeT

NeKTpoHHO-O0nbMoreunas cucrema IPRbooks http://istu.ru/material/elektronno-bibliotechnaya-

hi§
bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS
HIMOHAJIbHAS DJICKTPOHHAsE OubIMoTeKa - http://H30.pd

fipoBas nudposas 6udbamoreka - http:/ www.wdl.org/ru
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HpaBouno-npaBoBas cucrema KoncynsrantlInroc http://www.consultant.ru
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MarepfRaJIbHO-TeXHUYECKOe o0ecneyeHue TUCHUIIUHBI:

ﬁKHI/IOHHHe 3aHATHA.

Vueburie AyIuUTOpHUN I JICKIUOHHBIX 3aHATHI YKOMITJICKTOBAHBI MeOEbI0 U TEXHUYECKUMHU

cpeacTBAMU O0ydeHHs, CIYXKaIlUMU sl TPECTaBICHHs yueOHOH HH(pOpMAaKU OONBIIONH ayTUTOPHU
(HaOOpH IeMOHCTPAIMOHHOTO 000PYAOBaHuUs (IPOCKTOP, IKPaH, KOMITBIOTEP/HOYTOYK), yUeOHOHATIISIHbIC
nocoOuk, TeMaTn4ecKkre HILUTIOCTPAIIHN ).

gaKTI/I‘{CCKI/IC 3aHATHUA.
yquHBIe AYIUTOPHU I MPAKTUICCKHUX 3aHATUH YKOMILJICKTOBAHBbI CHGHI/I&HHSHPOB&HHOﬁ MeOENBI0 U

texunu€cxumu cpesicTBaMu 00ydeHHs (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

#60patopHbie paGoOTHL.
JinsPnaGopaTopHBIX 3aHATHIT HCIIONB3YIOTCS AYUTOPHHL:
o 205 anpec: 427430, Ynmyprckas PecnyOnuka, 1. Borkunck, yn. I1.UM. Illysanosa, n. 1,

gmameHHaﬂ CJIEIYIOIIUM 000pYIOBaHUEM: CTOJIBI JIAOOPATOPHBIE, CTYIIbs, KOMIBIOTEPHASI TEXHUKA
BO3MOKHOCTBIO IOAKTIOUEHUS K ceTH «HTepHeT».
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No 221 anpec: 427430, VYamyprckas PecnyOnmuka, r. Borkunuck, ym. I[L.W. Ilyeamoa, m. 1,

OCHAIIIEHHAs CTIEAYIOITIM 000PYIOBAaHHEM: CTOJIBI TAOOPATOPHBIE, CTYIbS, KOMITBIOTEPHAS TEXHUKA

C BO3MOXXHOCTBIO MOJKIIIOYCHHS K ceTu «HTepHEeT.

amMocCTosTelIbHas padoTa.

[Tomenienus 11 caMOCTOSTENbHOM pabOThI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKON C BO3MOKHOCTBIO
MOJKITIOYEeHUS K ceTh «VIHTEepHET» U TOCTYIOM K 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeNIbHON cpesie
B® ®I'bOY BO «MxI'TY umenn M.T. KanannukoBay:

MOMEIIIEHHUS JUIsl CAMOCTOSITeNIbHOU paboThl oOyuaromuxcs (ayn.Ne 224, anpec: 427430, Yamyprckas
Pecriyonuka, . Botkunck, yi. I1.W. IllyBanosa, a. 1).

ITpu HeoOxoauMocTH paboyast MporpaMma JAUCHUILUIMHBI (MOZY/Isl) MOKET OBbITh aJjanTHpOBaHa JUIs
obecriedeHus 00pa30BaTENLHOIO MpOLEcca WHBAINWIAOB M JIML C OIPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBbS, B TOM YHCIE JUIsl 0Oy4eHHs ¢ IPUMEHEHHUEM JMCTAaHIMOHHBIX 00pa30BaTEbHBIX TEXHOIOTUMA.
Hnst storo TpeOyercss 3asBICHHE CTy[ACHTa (€TO 3aKOHHOTO TMPEACTAaBUTENS) U 3aKJIIOYEHHE
rcuxoyioroMmeuKo-nenarornyeckoit komuccuu (IIMIIK).



MHWHOBPHAYKHN POCCUN
BoTtkuHckuit Gpumman
denepanbHOro rocyAapCTBEHHOIO OI0P)KETHOTO 00pa30BaTENbHOIO
YUpEXKIEHUS BBICIIETO 00pa30BaHUs

«x)eBCKHil TOCYTapCTBEHHBIN TeXHUYECKU yHUBepcuTeT nMeHn M. T. KanamnukoBay
(B® ®I'bOY BO «1xI['TY umenu M.T. KananHukoay)

OneHovHble cpeacrea
o JTMCHUIIJINHE

['eoMeTprueckoe MOACIMPOBAHNE

Harnpasienue 09.03.01 «MudbopmMaTHKa ¥ BEIYUCIUTEIbHAS TEXHUKAY)

npop b «ABTOMATU3MPOBAHHBIC CHCTEMbI 00paOOTKH HHPOPMAITMHU U YIIPABIICHHS

ypOBEeHBb 00pa3oBaHus: OakaiaBpuaT

dbopma oOydeHus: oUHAs

00111ast TPYA0EMKOCTh AUCITUTIIIMHBI COCTABIISIET: 3 3a4eTHBIX eAUHUI(BI)



OueHOIB eI BROPMUPOBAHHS KOMITIETCHIIMI MPOU3BOAUTCS Ha OCHOBE PE3yJIbTaTOB OOYyUEHHS,
MPUBEJCHHBIX B I1. 2 padoueit nmporpamMmmbl 1 @OC. CBs3b pa3aesioB KOMIETEHIINNA, HHIUKATOPOB U (opm
KOHTPOJIS (TEKYIIETo U MPOMEKYTOYHOT0) YKa3aHbl B Ta0nuie 4.2 pabodeil mporpaMMbl TUCIUTIIHHEL.

OneHoYHbBIE CPEACTBA COOTHECEHBI C Pe3ylbTaTaMi 00y4eHHUs M0 TUCIUILIMHE U UHIUKaTOpaMH
JOCTHKEHHST KOMITETEHIIUM, MPEACTaBICHBI HUXKE.

Ne Kozt Pesyabrar o0yueHus (3rawus, PopmbI Tekymero n
KOMIIEeTeHIIMU U MPOMEKYTOYHOI'0
n/n YMeHUsl U HABbIKU)
HHIUKATOPOB KOHTPOJIA
I1K-1 Crocoben | 31: TexHOMOTMHM CO3aHMs, XPaHEHHs, 00pabOTKU | YCTHBIN OIPOC
BBIIONHATL PA0OTHI | B BU3YalIM3ALMK TICOMETPHYCCKUX MOZLENCH | [IpakTHueckue paboThl
u VIIPaBIIAThH | OOBEKTOB B BBIYMCIIUTENbHBIX ¥ | 3amura 1abopaTopHoil
pabotamu 1o | MHGOPMALMOHHBIX CHCTEMAX; paGoTHI
CO3JaHUIO 32: MIpUMEHEHUE Pa3IMYHBIX THIOB | 3.0
(MOl[I/I(l)I/IKaHI/II/I) M | TEOMETPUUYECKUX  MOJAENed I  pelleHud
COIPOBOKICHUIO MPAaKTUYECKUX 3aJad Ha pasIM4HbIX dTarax
UC, KU3HEHHOTO LIMKJIA U3AETIHS;
aBTOMATH3MPYIOIHX | 33: ApXUTEKTYPY, YCTPOKCTBO u
3a1a4u (¢yHkmonupoBanue coppemeHHbIx CAIIP;
OPraHM3alMOHHOTO | Y1: pa3paOarbiBaTh  aNrOPUTMBl  CO3IAHMSA,
yIIpaBJICHUS U | XpaHeHus,  oOpabOTKM W BU3yaJIM3aIlUH
OU3HEC-TIPOLIECCHI FEOMETPUYECKUX MOJENEH;

Y2: [NOpUMEHATH COBPEMCHHBIE TEXHOJIOTUH
TreOMETPHYCCKOTO MOJICTTUPOBAHHSI JIJISI PEIIICHUS
MPAKTUYCCKUX 33714,

H1: HaBbIKaMU NPOEKTUPOBAHUS M Pealln3alluu
KOMIIOHEHTOB WHPOPMAIIMOHHBIX CHCTEM,
BBIMOJTHSIOIINX CO3/IaHUE, XpPaHCHUE, 00pabOTKyY
U BU3YaJTU3aIMI0 TEOMETPHICCKUX MOJIENeEH;

H2: wHaBblkaMM TNPUMEHEHUS COBPEMEHHBIX
CAIIP IS CO3IaHus Hu 00paboTKH
reOMETPUICCKUX MOJICIIEH.

Tunogvle 3a0anus 015 OyeHUBAHUS hOPMUPOBAHUS KOMNEMEHYUT

Haumenosanue: Pabota Ha MpakTHUECKHUX U JIAOOPATOPHBIX 3aHITHSIX: TEKYITUH KOHTPOIb
BbITIOJIHEHUSI 3a7aHull IIpedocmaenenue ¢ @OC: nepedyens 3aanuil Bapuanmut 3a0anuii:

OoAcJIb 110 aKCOHOMeTqueCKOfI IIPOCKINH.




OZ1CJIb MTOBCPXHOCTHU BTOPOTO MOPAAKA 110 MApaMETPUICCKUM YPABHCHUAM

AsynonocTHbidjrunepBonong

Snnuncona

a(u.v)=(a chu cosv, b Chilsiny, ¢ sinu)
co<y<+oo, 0 sv<2m

a(u,v)=(a shulcosv,b shu sinvtc chu),

a(u.v)=(a cosu cosv, b sinu cosv, ¢ sinv), 0 o
~0<yu<+o0, Dgve

Osu<2m, -n2svsmn/2
|

oJieny moBepxHOCTH BpamieHus B GeoGebra u Kommnac.
a) y®=2z, Oz; 6) 9y*+ 42°=36; Oy.

ozneinb coopku B Kommac
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OCTPOUTH KPUBYIO HA IJIIOCKOCTH, 3aJaHHYIO B HOJ'IHpHOfI CUCTCME KOOpAWHAT.

OCTPOUTH KPUBYIO Ha IJIOCKOCTH, 33JaHHYIO TapaMETPUUECKHU.
03/1aTh YTWIIATY (MAKpOC) JUIsI IIOCTPOSHUS TUIOCKOW KPUBOH 110 33 JaHHON (D)YHKIIHH.
o31aHue yTUiIuThl noctpoeHus "[lopepxHoctu mo cetu Touek" u3 pasznena "Kapkace u
MIOBEPXHOCTH" MHCTpyMeHTOB reomerpun Kommac 3D.

x=x(u,v)={(a+bsinnu)cosu —vsinu, y=yu,v)={a+bsinnu)sinu+vcosu, z=z(u)=~hbcosnu

a=l:b=2;n=2;
Prue.2(0=vs2)

Kpumepuu oyenku:
[IpuBenens! B paznene 2



Haumenoeanue: 3auer
Ilpeocmasnenue 6 @OC: nepeveHb BOIPOCOB
Ilepeuensv 6onpocoé 01a nposedenus 3auema:
TO MPENCTABIISIOT COOOM MOJSPHBIE KOOPAUHATHI TOUKHU?
anumuTe GOpMyIIbl, CBI3BIBAIOIINE OJSPHBIC U MPSIMOYTOJIbHBIE IEKAPTOBBI KOOPIWHATHI TOUKH.
TO Ha3bIBACTCS YpaBHEHHEM (DUTYpPBI TAaHHON CHCTEME KOOPMHAT.
aKast TMHHUS Ha TUIOCKOCTH HA3bIBACTCS alNreOpandecko, MpUBEIUTE IPUMED.
aK OIpeeNnseTcs MOPAAOK anreOpanyecKoil JTNHHUH.
€peunCIINTE OCHOBHBIE CIIOCOOBI 3a/1aHMs IPSIMOM JIMHUM Ha MJIOCKOCTH.
aHOHUYECKHE YPaBHEHUS JIMHUI BTOPOTO MOPsIIKa
bopmynupyiite onpezeneHue GUrypsl B IpOCTPAHCTBE.
aKasi IOBEpXHOCTb Ha3bIBAETCS aJIre0OpandecKoi.
aK MO>KHO 3a/1aTh JIMHUIO B IPOCTPaHCTBE?
Olee ypaBHEHHE INIOCKOCTH B IPOCTPAHCTBE.
epeuncCIInTe HUIMHIPUYECKUE TIOBEPXHOCTH BTOPOI'o MOPs/IKa.
bopmynupyiite onpeseneHre NOBEPXHOCTH BPALCHHUS.
aifre ornpeseseHue KOHUYECKOI TOBEPXHOCTH.
akue ObIBAIOT TUIEPOOIIONIBI, TAPA0OIOH b1 ?
TO Takoe rpadudeckue npuMutuBbl B KOMITAC-Ipaduk?
TO siBsieTcst OCHOBHBIM 1okyMeHToM KOMITAC-I"paduk?
aueM HYxHbI Buibl B KOMIIAC-I'padpuk?
ageM HYxHbI ciion B KOMITAC-Ipadux?
ucrembl koopaunat B KOMITAC-I'padux?
aueM HYxHbI puBsizku B KOMITAC-I'papuk?
aKye JIMHUY B OCHOBHOM MCIIOJIb3YIOTCSl IPU ITOCTPOEHUU YepTekKeil?
aKye oOalibHbIe IPUBSA3KU MOXKHO CUUTaTh OCHOBHBIMU?
T0 Takoe nerainb B KOMITAC-3D?
T0 Takoe rpanb B KOMITAC-3D?
10 Taxkoe pedpo B KOMITAC-3D?
T0 Takoe BepuirHa B KOMITAC-3D?
aKoB NopsAoK Moaenuposanus getann B KOMITAC-3D?
TO TaKO€ 3CKM3 U 3aueM oH HyxeH B KOMITAC-3D?
IIepalys BbIAABINBAHUS IPU CO3AAHUU MIEMEHTA.
IIepalys BpaIleHUs [IPU CO3AaHUH YJIEMEHTA.
MHEMaTH4eCKas olepanus Ipy CO31aHNN IEMEHTA.
4YeM CMBICI onepanuil npukiaensanus u Beipezanus B KOMITIAC-3D?
TO TAKO€ JIEPEBO MIOCTPOEHMS U IIE OHO pacrojaraercs?
To Takoe coopka B KOMITAC-3D?
TO Takoe KoMrnoHeHT coopku B KOMITAC-3D?
YeM CMBICJI TEXHOJIOTUU IIPOEKTUPOBAHUS «CHU3Y BBEPX»?
YEeM CMBICII TEXHOJIOTMH ITPOEKTUPOBAHUS «CBEPXY BHU3»?
akoBBI ocobenHoctu [lepesa monenu coopku B KOMITAC-3D?
To Takoe conpspkeHue B KOMITAC-3Du ero Ha3HaueHue?
akve umerotcs Tunsl conpsbkenuid B KOMITAC-3D?
TO 3HAYUT «3a(UKCUpPOBaTh» KOMIOHEHT cOopku B KOMITAC-3D?
aKoB MOPsIOK padoThI co coopkoit B KOMITAC-3D?
Kpumepuu oyenxu: Ilpusenennl
B pazzene 2



HaumeHoBaHue: OIICHOUHBIC MaTepUAIIBbI I OLIEHKH YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIHHA
IIpencrasiaenne B @®OC: nepeueHb 3a1aHUi

IIpoBenenue paboThl, 3aKIIIOYAIOIIEHCS B OTBETE HA BOIIPOCHI:

TO Ha3bIBACTCS YpaBHEHHEM (DUTYPBI TAHHON CHCTEME KOOPHHAT.
aKast TMHHUS Ha TUIOCKOCTH HA3bIBACTCS alNreOpandecko, MpUBEIUTE IPUMED.
bopmynupyiite onpezeneHne GUrypbl B IpOCTPAHCTBE.

aKasi IOBEpPXHOCTh HAa3bIBAETCS alIre0OpanvecKoi.

To Takoe rpaduyeckue npumMutuBel B KOMITAC-I'padux?

TO SIBIIsIETCSl OCHOBHBIM IokyMeHToM KOMITAC-T'paduk?

To Takoe netanb B KOMITAC-3D?

aKoB nops10k Moaenuposanus geranau B KOMITAC-3D?

To Takoe coopka B KOMITAC-3D?

YeM CMBICIT TEXHOJIOTUU POEKTUPOBAHUS «CHU3Y BBEPX»?

YeM CMBICIT TEXHOJIOTUU TPOEKTUPOBAHUS «CBEPXY BHU3»?

aKoOB MOPSIOK padoThI co coopkoit B KOMITAC-3D?

Kputepuu u mkaJbl olieHUBaHUS

JUisT  KOHTPOJIBHBIX MEpONPUATUN (TEKYHIEro KOHTPOJS) YCTaHABJIMBAETCS MHUHHUMAJIbHOE H

MaKCHMAaJIbHOE KOJIHMYECTBO 0aJIJIOB B COOTBETCTBHUU C Ta6J'II/II_IeI7L KOHTpOJ'ILHoe MCPOIIPUATUC CHUTACTCA

MIPOMJICHHBIM YCIIEITHO IIPH YCIIOBUU HAa0Opa KOJUYECTBA 0aJlJIOB HE HUKE MUHUMAJIbHOTO.

PGSYHBTEIT o6yquI/1;1 o AUCHUIINIMHE CYHUTACTCA AOCTUTHYTBIM IPHU YCIICIIHOM IIPOXOXKIACHHUU
O6yLIaIOH_II/IMC$I BCCX KOHTPOJIbHBIX MePOHpHHTHﬁ, OTHOCAIIUXCA K JAHHOMY PE3YJIbTATy 06yquI/151.

Pa3zoenvi
OUCUUNIUHDL

Konuuecmeo oannoe

Dopma konmpona

JlaGoparopHas pabota Ne 1,2

JlaGoparopHas pabota Ne 3,4

JlabGoparopnas pabota Ne 5,7

JlaGoparopHas pabota Ne 7

Hroro:

[Tpu onleHUBaHUHU PE3YIBTATOB OOYyUEHHUS 110 TUCIMITIIMHE B XOZ€ TEKYIIETO KOHTPOJIS
yCHEeBaeMOCTH UCIOIB3YIOTCS CIEAYIOUIe KpUuTepru. MUHUMAaIbHOE KOJIMUYECTBO 0alsIOB BBICTABIISETCS
o0ydarolieMycsi IpH BBHITIOJTHEHUH BCEX MOKa3aTesei, TOIMyCKatoTCs HECYIIECTBEHHbIE HETOYHOCTH B
U3JI0KEHUH U 0OPMIIEHUU MaTepHaia.

Haumenosanue, Ilokazamenu évicmagnenusa MUHUMAIbHO20 KOJIUYECMEA OA108
Ha3nayenue

JlaGoparopHas paboTa BeITIOIHEHA B MOTHOM 00beme; [Ipencrasien oTyer,
1146 coJiepKaliuii HeoOXOJUMbIE ATAIlbl, BBIBOJIbI, O)OPMIIEHHBII B COOTBETCTBHH C
p:6§faaT0pHaﬂ yYCTaHOBJICHHBIMU TpeOoBaHUsIMH; [IpoIeMOHCTPUPOBAH YIOBIETBOPUTEIBHBIN

YPOBEHb BJIAJICHUS MaTEPUATIOM TIPH 3aITUTE JIA0OPaTOPHON PabOTHI, JaHBI
IpaBUJIbHbBIE OTBETHI HE MeHee ueM Ha 50% 3aaHHBIX BOIIPOCOB.




[IpakTuueckas
paborta

3aaHus BHIMOTHEHBI Ooliee YeM HanoJoBHHY. [IpUCYTCTBYIOT CephE3HbIC OMIMOKH.
[TponeMOHCTpHUPOBaH yAOBIETBOPUTENIbHBIN YPOBEHD BIa/ICHUSI MaTepHalIOM.
[TposiBiIeHBI HU3KHE CITIOCOOHOCTH MPUMEHSTH 3HAHKS K YMEHHUS K BBIITOITHEHUIO
KOHKPETHBIX 3aJJaHHii.

Ha 3amure npaktuyeckoit paboThl JaHbI IPABUIbHBIE OTBETHI HE MeHee ueM Ha 50%
3aJJaHHBIX BOIIPOCOB

YeTHbll onipoc

Janbl npaBUIIbHBIE OTBETHI HE MeHee yeM Ha 50% 3a1aHHbIX BOTIPOCOB.
[TponeMoHCTpUpPOBaHBI 3HAHKSI OCHOBHOTO Y4€OHO-ITPOrPaMMHOTO Marepuaa

[TpomexxyTodHas aTTecTaIys M0 AUCIUILIMHE MPOBOAUTCS B (hopMe 3adera.

Hrorosas OLICHKaA IT10 AUCHUIIJIMHE MOXET OBITH BEICTABJIICHA HA OCHOBE PE3YILTATOB TCKYLICTO

KOHTPOJIA C UCITOJIb30BAHUCM cne;[y}omef/i HIKaJIBbI:

Ouenka Habpano 6annos
«3aU4TECHO» 50-100
«HE 3a4TEHO) 049

Ecnu cymma HaGpaHHbIX OanioB MeHee 50 — o0ydaromuiicst He 10MmycKaeTcs A0 MPOMEXKYTOUHON

arTeCTalmu.

Ecnu cymma 6amnoB coctasisiet ot 50 10 100 6amioB — oOydaromuiicss AOMycKaeTcs 10 3a4eTa.

[IpomesxxyTodHas arTecTanusi IPOBOJUTCS B YCTHOM (hopme.

buner x 3a4CTy BKIKOYACT 2 TCOPCTUYCCKHUX BOIIpOCA.

Bpewmst na noaroroBky: 30 MUHYT.

HpI/I OLICHUBAHUU PE3YyJIIbTATOB O6y‘{eHI/I}I IO JUCIHHUITIIMHE B XOIC HpOMe)ICYTOHHOﬁ arTeCTalnuu
HCIIOJIB3YIOTCA CIACAYIONIME KPUTCPHHU U IIKAJIa OUCHKH:

Ouenka Kpumepuu oyenxu
OOyuarouiicss AeMOHCTPUPYET 3HAaHUE OCHOBHOTO y4€OHO-IIPOrPpaMMHOI0
GATTCHOY Marepuaia B 00bemMe, He0OX0IMMOM JUIsl JaibHENIe yueObl, yMeeT IPUMEHSTh €ro
«3auTeH

MIPH BBITTOJTHEHUHN KOHKPETHBIX 33/IaHUH, MPEAYCMOTPEHHBIX MPOTpaMMOin
JUCLUILINHBI

«HEC 3a4YTCHO»

OOyuaroiuiicss AeMOHCTPUPYET 3HAUUTENbHBIE MPOOEBl B 3HAHUAX OCHOBHOTO
y4e0HO-ITPOrpaMMHOT0 MaTepuaia, JOMYyCTHI TPUHIIUIAATIbHbIE OITUOKY B
BBITIOJTHEHUH MTPEyCMOTPEHHBIX MPOrpaMMO 3aJaHUI U HE CTIOCOOEH MPOIOJIKHUTh
oOyueHne
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