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1. EJIA 1 3AJJAYHN U3YYEHUA JTUCIUITJIMHDbI

1 Lenu v 3a1aun n3ydeHuUs: JUCHUTLIMHBI (MOAYJIs).

1.1 Ilemb OCBOCHMS TUCIUTIIMHEL

LensiMmu  ocBOeHUs JIUCHUIUIMHBI «KOMITBIOTEpHAsT TeOMETPUS W TIeOMETPHYECKOE
MOJICTTUPOBAHUE SBIISIOTCS: (OPMUPOBAHUE YIITYOJIEHHBIX 3HAHUN 110 TEOMETPUH, TOU €€ 9acTh
KOTOpasi IMOJIOXKEHa B OCHOBY KOMITBIOTEPHOW TpadMKH W MOJCIMPOBAHHUIO T'€OMETPHUYCCKUX
00BEKTOB TOCPEICTBOM MAaTEMAaTHIECKUX METOJIOB aHAIN3A.

1.2 3apaun JUCIUTIIIMHBL.

[Tonyyenne 0a30BBIX TEOPETHYECKUX CBelAeHUH 10 adduHHONW, KOHPOPMHON U
(GpaKkTabHOM TEOMETPUH; WX BBIUUCIHTEIBHBIM acCleKTaM; peain3alysl aJITOPUTMOB
BBIYUCIIUTEIILHOW TEOMETPUU B CUCTEME KOMITbIoTepHO# anreopsl (MathCAD) u Busyanuzanus
MOJTyYEHHBIX PE3y/IbTaTOB; TPOBEICHUE YNCICHHBIX KCIICPUMEHTOB.

[Tpu OCcBOCHMYU IUCIMILIMHBI BEIpA0aThIBACTCS OOLIeMaTeMaTuyeckasi KyJIbTypa: YMEHUE
JIOTUYECKH MBICIIHTh, TPOBOJHUTH JOKA3aTeIbCTBA OCHOBHBIX YTBEPXKIACHH, yCTaHABIMBATH
JIOTHYECKHUE CBSI3U MEXTY TOHATUSMU, IPUMEHSTH [TOJTyYCHHbIC 3HAHUS [T IIOCTPOCHU ST 0a30BBIX
TCOMETPUYCCKUX OOBEKTOB (JIMHUI, MOBEPXHOCTEH, MHOTOTPaHHUKOB) C HCIOJIb30BAaHHEM
Pa3IUYHBIX METOJIOB M aJIrOPUTMOB KOMIbIOTepHOU Tpaduku. [lomydaembie 3HAHUS JICKAT B
OCHOBE MAaTEMaTH4YeCKOro OOpa30BaHUS W CIIY)KaT Pa3BUTHUIO HAaBBIKOB MAaTEMaTUYECKOTO U
KOMITBFOTEPHOTO MOJICJMPOBAHUS, BBIYUCIUTEIBHOTO JKCIICPUMEHTA, MPUMEHEHHS YHCIICHHBIX
METO/IOB M MPOrPAMMHBIX KOMILIEKCOB.

1.3 MecTto nucHUIUIMHBI (MOAYIISI) B CTPYKTYype 00pa30BaTeIbHON MPOTrpaMMBbl.

HucuuruinHa «KoMmobloTepHass TeoOMEeTpusi W TeOMETPUYECKOEe MOJCIMPOBAHHE
oTHOcUTCS K 6a30Boi yactu brioka 1 "Aucuunnune! (Moaynn)" yueOHOro MiaHa.

3HaHUSA U yMEHUs, NpUOOPETEHHbIE CTYACHTAaMH B Pe3y/bTaTe U3yYEHHs JUCLUILIUHBI,
OyAyT HCHOJB30BATHCSA TPU HM3YYCHUH OOIMX M CHEIHAIbHBIX KYpPCOB, TPHU BBIIOJTHEHUH
KYpPCOBBIX pa0OT, CBSI3aHHBIX C IPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTHIA.

1.4 TlepeueHb IUTAHUPYEMBIX pE3YyJIbTATOB OOyUEHHUS IO AUCHUIUIMHE (MOIYIIO),
COOTHCCCHHEBIX C HHaHI/IpyeMI)IMI/I pe3YJ'II)TaTaMI/I OCBOCHUA O6p330B&T€J'IBHOfI HpOl"paMMI)I.

N3ydyenne panHOW y4yeOHOW AMCUUIUIMHBI HAmpaBleHO Ha (QOpPMHUpPOBAHUE Y
00yJaronuxcst KOMITETEHIIUHA

Ne Winexe Conepxanue B pesynbpTaTe nzydeHus: yueOHON AUCIIUTUTMHBI
- KOMIIETECHIUU 00yJaronuecs T0JKHBI
ILIL. | KOMIIETEHUIUH .. 1
(wm e€ yacTh) 3HATh yMeThb BJIaJIeTh
1. OIIK-4 Crioco0eH HaXOquTh, UH(OPMAIMOHHO- pewats HaBbIKAMHU PEIICHHS
aHaJIU3UpPOBATh, KOMMYHHKAIIMOHHBIC CTaHAAPTHBIC 3a1a4n CTaHJAApPTHBIX 3a/1a4
peanu30oBbIBaTH TEXHOJIOTUU U npogeccCHOHABHON | TpodeccHoHaNbHON

MIPOTPaMMHO 1

OCHOBHEIC

JACATCIIBHOCTHU Ha

HCIIONB30BaTh Ha TpeGoBaHus OCHOBE

MPaKTHKE UHPOPMAMOHHON UH(OPMAIMOHHON 1
MaTeMaTHIeCKue 0e30macHOCTH oubmnorpaduueckoit
AJITOPUTMBI, B TOM KyJ'leypbl

YUCJIE C IPUMEHEHUEM
COBPEMEHHBIX
BBIYUCIUTCIBHBIX
CUCTCM

ACATCIIBHOCTHU




Ne MHekc Conepxanue B pe3ynbrarte u3ydyeHus: yaeOHOU AUCIUTUINHBI
- KOMIIETEHIINHA oOyJaromecs JOJKHBI
II.I0. | KOMIOCTCHIUN . 1
(nm e€ gacTu) 3HATh YMETh BJIAJIETh
2 TIK-6 CriocobeH METOJIBbI HCIO0JIB30BaTh HaBBbIKaMH
HCIIOJIB30BAaTh MCTOIbI MaTeMaTH4YCCKOI'O U METOObI MaTeMaTH4YCCKOIro u
MaTeMaTH4YCCKOI'O U AJITOPUTMHUYIECKOT'O MaTEeMaTH4YCCKOI'O U AITOPUTMHUICCKOI'O
AJITOPUTMHUYECKOT' O MOACIIUPOBAHUA AJITOPUTMHUYECKOT O MOAEINPOBaHUA
MOJCIUPOBAHUS IIPH MOJCIUPOBAHUS NIPH | IIPU PEIICHUH
peuieHuu peuieHun TEOPETUYCCKUX U
TECOPETUYECKUX U TECOPETUYECKUX U TMPUKIAAHBIX 3a1a4
NPUKJIAJHBIX 3a1a4 MPUKIAJHBIX 3a1a4

2. CTpyKTypa U coepKaHHe TUCIUILINHBI.

2.1 Pacnpenenenue Tpya0EMKOCTH IUCHUIUIMHEI 110 BUIaM padoT.
O6m1ast TpyA0EMKOCTh TUCIUIUIMHBI COCTABIISIET 2 3a4€THBIC eUHUIIBI (72 Yaca, U3 HUX —
52 4vaca aylIMTOpHOHN Harpy3ku: JEKIUMOHHBIX 18 wacoB, maboparopubix 34 uaca; 17,8 yacos
camocTosTeNnbHOi padoTsl; 2 yacoB KCP), ux pacnpenenenue no Bujgam paboT MPeEACTaBICHO B
TadJIuLe.

Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (gacel)
5-i

KonraktHasi paboTa, B TOM YHCJIe: 54,2 54,2
AyIUTOpHBIE 3aHATHS (BCETro) 52 52
3aHATHSA JIEKIIUOHHOIO TUIIA 18 18
3aHATHSI CEMUHApCKOro TUIA (CEMUHAphl, MPaKTHUYECKHE — —
3aHATHUSA)
JlaGopaTopHblie 3aHITHS 34 34
HMNHas koOHTaKTHas padora: 2,2 2,2
KonTpons camocrositensHoi pabotsl (KCP) 2 2
ITpomexyrounas atrectauus (MKP) 0,2 0,2
CamocrosiTesibHass padoTa, B TOM YHCJIE: 17,8 17,8
[TpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepuaa 12,8 12,8
ITonroTroBKa K TEKyIEMY KOHTPOJIIO 5 5
O0uas Tpy10eMKOCTh | yac. 72 72

B TOM 4YHCJEe KOHTAKTHas | 54,2 54,2

pabora

3a4. e/l 2 2

2.2 CTpyKTYypa AMCHMIIUHBI:

Pacrnipenenennie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILITUHBL.

Pazgensl JAUCHUIIIMHBI, U3Yy9aCMBIC B 5 CCMECTPC

| Konnyectso yacos
paiiina HaumenoBanue pasnenos Beero Ays;g:gHaﬂ KCP CaMocTosTeNnspHas
7 3 P pabota
1 OCHOBBI KOMITBIOTEPHON 2 5 B
' rpaduku
[Tnockas rpaduka (2D-
2. rpadka) 15 3 8 4




‘ KonunuecTBo yacoB
Ne HaunmenoBanue pasnenon AyRuTOpHas CamocTosiTenbHas
pasznena Bcero pabota KCP pabora
J I13 JIP
3. Kondopmuas reomerpust 19 5 10 4
4. ®pakTajnbHas reoMeTpus 18 4 8 2 4
5 Ob6wemnas rpaguka (3D- 178 4 8 58
' rpaduka) ’ '
Hmoeo no oucyuniune: 72 18 34 2 17,8

[Tpumeuanue: JI — nekmuu, [13 — npaktudeckue 3aHsaTus / cemuHapbl, JIP — maboparopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

2.3 Coaep:xaHue pa3ieioB JMCHUILIAHBI:
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA.

z

o| HaumenoBanue pasaciia

Coneprkanue pasnena

®opma
TEKYLIETO
KOHTPOJIA

OcHOBBI
KOMIBIOTEPHOM
rpaduku

AHaNOroBbI€ ¥ KOMITbIOTEPHBIE N300paKEHUSI.
dopmatsl nu300pakeHuit. PacrpoBas u
BeKTOpHas rpaduka. ['papudyeckre 0ObEKTHI,
MIPUMHUTHBBI U MX aTPUOYTHI, aHATUTHYECKAS
Mozenb. KommnbroTepHas rpaduka u
TeOMETPHYECKOE MOJICIIMPOBAHHE

[Tnockas rpaduxa (2D-
rpaduka)

Addunnsie npeoOpazoBanus B 2D-
npoctpancTBe. JIuHelHbIe 00BEKTHI U UX
npencrasieHre. OQHOPOJHBIE KOOPAUHATHI.
Jlunamuka JTMHEWHBIX 00BEKTOB. [locTpoeHue
KPUBBIX Ha TJIOCKOCTU. JIEMHUCKATHI U UX
cBoiicTBa. MeTOo bl MOCTPOEHUSI IEMHHUCKAT.
MoaenupoBaHH€e TUIOCKUX JTUHUM.
[TonuroHnanbHbIE CETKU. AITOPUTMBI
BBIYMCIIMTENILHOW T€OMETPUH

Kondopmuas
TEOMETPHUSI

JiBrxenue riockoctu. Crepeorpaduueckas
npoekuus u cpepa Pumana. ObpaTtHo
PONOpIHOHATIbHOE 0ToOpaxeHnue. J[pobHo-
JIMHEWHOE OTOOPaXKEHHUE U €T0 CBOMCTBA.
JpoOHo-n1HeHHbIE H30MOPHU3M U
aBromopdusm. KondpopmMubie 0ToOpaXkeHus.
Kondopmusie npeobpazoBanus
TeOMETPUUYECKUX 00HEKTOB

®pakranbHas
TE€OMETPUS

KoncrpyktuBHble ¢ppakransl. CHcTeMbl
cuncnenus. Pemero CepnuHckoro u ppakran
KanTopa. Kpusast Koxa. O0mias cxema
MIOCTPOEHMSI KOHCTPYKTHUBHBIX (DpaKTajoB.
AHanm3 KOHCTPYKTUBHBIX (DPaKTaJIOB.
WNuBapuantusie npeodpazosanus: IloBopor,

c)KaTue (pacTsHKEHHE), IOBOPOT C PaCTSHKEHUEM,

orpaxenue. O0mmas cxema MOCTPOCHHUS
(bpakTajgoB UCTIONB3Ys MpeoOpa3oBaHUs




Obwemuas rpaguka

OCHOBHBIC BUJIbI 00BEKTOB: JINHUU,
MOBEPXHOCTH, Tena. OToOpaxeHne TpeXMEepPHbIX
00BEKTOB Ha IIOCKOCTD,

MIPOEKTUBHbIE peoOpa3zoBanus. Buabl
npoekiuii. Marpuis! ahpPUHHBIX 1
MIPOEKTUBHBIX MPEOOPA3OBAHUIA.

[Ipocreiimme 06bekTH B 3D-TIpoCcTpaHCTBE.

S (3D-rpaduka) [TocTpoenue n3o0pakeHUit MHOTOIPaHHHUKOB.
Martpuuesl BepuinH 1 rpanei. [IpasunsHbie
MHOTOTpaHHUKH, UX Bubl. IlocTpoenue
IJIATOHOBBIX Tejl. Onepanuu BpalleHus U
nepeHoca s MIaToHOBbIX Tell. OObEeKTHO-
OPHUEHTUPOBAHHBIN NOJXO/ K pealnu3aluu
TPEXMEPHBIX MHOTOI'PAaHHUKOB
2.3.2 3aHATHSA CEMHUHAPCKOI0 THIA.
3aHATHS] CEMUHAPCKOTr0 TUIIA HE MPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.
dopma
Ne HaumenoBaHue 1a60paToOpHBIX paboT TEKYILEro
KOHTPOJIA
1 3 4
1 | Abdunnble nmpeobpazoBanusi B 2D-IpocTpaHCTBE JIP
2 | Jluneiinple 0OBEKTHI U UX PEJCTABICHUE JIP
3 | OmHOPOAHBIE KOOPIHHATHI JIP
4 | lunaMuka JIMHEHMHBIX O0BEKTOB JIP
5 | [locTpoenune KpUBBIX HA IIOCKOCTH JIP
6 | JleMHHCKATBI M HX CBOMCTBa JIP
7 | MeTozpl NOCTPOEHUS JIEMHHCKAT JIP
8 | MojenpoBaH#e TIIOCKUX JIMHUAN JIP
9 | [lonuroHanpHble CETKU. AJITOPUTMBI BEIYUCIUTEIbHONU T€OMETPUU JIP

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue xkypcosoro mpoekrta (KIT), kypcoBoii
pabotsl (KP), pacuernHo-rpadmueckoro 3amanusi (PI'3), manmucanue pedeparta (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

KypcoBbie paboTsl He

MPEe1yCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 Oo0ecneyeHHs JAJIs1 CAMOCTOATEbHON pPadoThl
o0yyarommxcs Mo JMCHUIIHHE (MOIYJII0)

[TepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTIITAHBI

Ne Bun CPC T10 BBITOJIHEHUIO CAaMOCTOSTENbHOM paboThI
1 | IIpopabotka yueOHOro | JIuTeparypa U3 OCHOBHOTO U JOMOJHUTEIHHOTO CITUCKOB
(TEOpETUYECKOTO)
MaTtepuasa

2 | [logroroBka x
TEKYILIEMY KOHTPOJIIO

OOpa3iupl mporpaMM IO TeMaM JIaDOpaTOPHBIX 3aHATHH B
9JICKTPOHHOM BHJIC




Y4eOHO-MeTOIMUeCKHe MaTephalibl Ui CaMOCTOSTEIbHOM pPabOThl OOydYalOMIMXCS M3
YHCIIa MHBAJIHU/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOKHOCTSAMU 310poBbs (OB3) npenocraBnsioTcs
B (popMax, aJanTUPOBAHHBIX K OTPAHMYCHUSIM UX 37[0POBbS U BOCHPHUSITHSI HH()OPMALIUH:

JIst 1L ¢ HapyIIeHUSIMH 3PSHUS:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

JInst 1 ¢ HapyIISHUSIMH CITyXa:

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amIapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

Jlekuuu, 1abOpaToOpHbIC 3aHIATHS, KOHTPOJIBHBIC PA0OTHI, 3a4ET.

Paz0op mpakTuyeckux 3a1a4 ¥ IpUMEPOB, MOJECIIMPOBAHIE CUTYallUH, TPUBOASIIINX K TEM
WINA WHBIM OIIMOKaM B MpOrpamMme, BhIPaOOTKA HABBHIKOB BBISBIICHUS M UCIIPABJICHUS OIIMOOK B
mponecce HarrcCanus porpamMmal. HOCTpO@HI/Ie TCCTOBLIX IPUMEPOB JJIA BbIABJICHUS 0HII/I6OK B
nporpaMMe U cpaBHEHUs Y3PPEKTHBHOCTH PA3JIMYHBIX AITOPHUTMOB.

I[JI?I JiL ¢ OrpaHM4YCHHBIMH BO3MOKHOCTSAMH 340POBBA MNPCAYCMOTPCHA OpraHu3alusa
KOHCYJIbTAIIMiA C UCIIOJIb30BAaHHEM DJICKTPOHHOH IOYTHI.

4. OueHOYHbIE CPEICTBA VISl TEKYLIEr0 KOHTPOJIA YCIIeBAeMOCTH M IIPOMEKYTOYHOMI
aTTeCTAlMH.
4.1 ®oHA OLIEHOYHBIX CPEICTB ISl MPOBeJeHUs TeKYIero KOHTPOJIs.

I'paduueckue 0ObEKThI, IPUMHUTHUBBI U UX aTPUOYTHI, AaHAIUTUYECKAST MOJIEIIb;
Addunnsie npeodpazoBanus B 2D-npocTpaHcTBe;
JIunelinble 00BEKTHI U X IpeAcTaBieHne. OJHOPOAHbIE KOOPAUHATHI;
ITocTpoeHne KpUBBIX Ha IUIOCKOCTH. JIEMHUCKATBI M UX CBOWCTBA;
MozenupoBaHue IOCKUX JUHUHN. [loMTUroHanbHbIE CETKH;
JIBr>KEHUE TITOCKOCTH;
Crepeorpaduueckas nmpoekuus u chepa Pumana;
OO6paTHO MPOMOPIIMOHATIBHOE OTOOPAKEHHE;
JpobHo-nuHeliHOe 0TOOpaKEHUE U €0 CBONCTBA;
. JlpoOHO-nTuHetHbIe N30MOPGU3M U aBTOMOPPU3M;
. Kordopmusie orodpaxkenns. Kondopmusie npeodpazoBaHHs TeOMETPUUECKUX OOBEKTOB;
. KoHCTpyKTHBHBIE paKTalbI,
. CucreMsl cuncieHus;
. Pemero Ceprnmackoro u ¢pakran Kaaropa;
. Kpusas Koxa;
. Obmas cxema MoCTPOECHUS KOHCTPYKTHUBHBIX (DpaKTasios;
. AHaNM3 KOHCTPYKTUBHBIX (DpaKTasos;
. UuBapuantHeie npeoOpa3zoBanusi: [loBopoT, cxkatue (pacTsKeHHE), IOBOPOT C
pacTsKEHUEM, OTPAKEHUE;
19. O6m1ast cxema ocTpoeHus (PaKTaIOB UCTIONB3Ys IPeoOpa30BaHus;
20. OToOpaxeHne TpeXMEPHBIX 0OBEKTOB HA MIIOCKOCTH;
21. TIpoexTHBHBIE TpeoOpazoBaHms. Buabl mpoekunii;
22. Matpuiibl appUHHBIX ¥ TPOSKTUBHBIX ITPe0Opa30BaHUN;
23. Ilpocretimue 00beKTH B 3D-TIpoCcTpaHCTBE;
24. TlocTpoeHne n300pakeHH MHOTOTPaHHUKOB. MaTpHIIbl BEpPIINH U IPaHEi;
25. IlpaBunbHBIE MHOTOTPAHHUKH, UX BUIBI,

CoNoOAEWNE
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26. IToctpoenue [TnatonoBeix Ten. Oneparuu BpamieHus 1 nepenoca s [[maToHOBBIX Te,
27. OObEKTHO-OpPUEHTHPOBAHHBIN MOAXO0/] K PEIN3alUU TPEXMEPHBIX MHOTOTPAHHUKOB.

4.2 ®oH OLIEHOYHBIX CPEACTB ISl MPOBEACHUA MPOMEKYTOUYHOM aTTeCcTAlluM.

3aganme Ne 1. B MathCad co3nath aHMMaIMIO Ha INIOCKOCTH MHOTOTOYCYHOTO OOBEKTA.
1.1) monp3ysck onepaTopaMu: MOBOPOTA, IepeHOca, CKATH; 1.2) UCIIOJIb3ysI KOMIUICKCHBIC YHCIIa
U UX apupMeTndeckue onepanuu. MHOroroueunsie 00beKThl 11 1.1 OyKBBI (haMHUITUH CTY/ICHTA,
11t 1.2. OyKBBI MMEHHM CTYICHTA. 3aKOH TUHAMUKHU OYKB 3a7aETCSI CAMOCTOSITEIIBHO.

3aganne Ne 2. Iloctpouts ppakranbHyro Gurypy F, IOpsaka p ¢ 3a1aHHBIMHU: OCHOBOM V

n (bpaFMCHTOM U. OcHoBa u (bpal"MeHT COCTOAT U3 JIOMAHBIX, 3aJaHHBIX KOOpAWNHATAMHU TOYCK:
V = {(0,0), (0.5,0.85), (0,1), (0,0)}, U = {(0,0), (0.333,0), (0.5,0.289), (0.667,0), (0,1)}, p = 6.

3aganue Ne 3. Jlns 3ananHoil pyHKIMU
n
f& =] |lz-2l"
j=1
3.1) ompenenuTh 3HAaYEHUS KOHCTAHTBHI B, Mpu KOTOPBIX KpuBas F(x,y) = f(x +iy)—B =0
OJIHOCBSI3HA M ONpPENCIUTh B, = ggg {B}; 3.2) moctpouth (110 TOYEHYHO) KPUBYIO (JIEMHHCKATY),

3a/IaHHYIO0 HESIBHO ypaBHEHHEM F(x,y) = 0 npu B = B,. 3.3) BBIUHCIUTD JUIMHY JIEMHUCKATHI U
TI0MIa/1b 00JIACTH, OTPAHUYEHHOM JIEMHHCKATOM.

3aganue Ne 4. [Toctpouts qpoOHO-THHEHHOE OTOOpaKEHHUE, IEPEBOIAIICE TPH 3a/1aHHbIE
TOYKU Zq,Z»,Z3 B TPU 3aJaHHBIE TOYKU Wy, W,,w3. 4.1) moctpouth o0pa3 (MO TOYEYHO)
JIEMHHUCKAaTHOT'O MHOYKECTBa (OIPEIeIEHHOTO B 3a1aHuu 3); 4.2) mocTpouTh 00pa3 ppakTaibHOU
¢buryps! (onpeeneHHoN B 3aJaHUU 2).

3aganmne Ne 5. CrinaxuBanue nomanoil. [lycTe 3amaHo MHOXKeCTBO Touek P = {p;}i.,,
olpesieNsolee 3aMKHYTYIO JJOMaHyl0 (HampuMmep, KOHTYPbl TPaHMIIbl HEKOTOPOH CTpaHbl WU
Kakoi 1100 Gurypsl). [locTpouts riagxyro KpUBYIO 1O 33JaHHBIM TOUKAM.

I[J'ISI MOJIYUYCHUA 3a4éTa CTYACHT MOOJDKCH BBIIIOJIHUTE W CAATbh HPCHOJaBaTCIIIO
MOJIYYCHHBIC MTPAKTUYICCKHUEC CEMCCTPOBBIC 3a/1aHH.

OrneHouHble cpencTBa Uil HMHBAJIMJIOB W JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0pOBBSI BRIOMPAIOTCS C YI€TOM UX WHAMBHIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEOCTABIISIETCS TOTTOHUTEITFHOE BPEMS JIJIs IIOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB 0O0yUSHHs MHBAJIUAOB U JIUI] C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI TIPETYCMAaTPHUBACTCS MCIIOJIb30BaHNE TEXHUYECKIX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH ISl 00YYAFOIINXCS ¢ OTPAHMYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBSI
U MHBAJIWIOB TpOILEAypa OLCHUBAHUS pE3YJIbTaTOB OOyuYeHHs 1O JAUCHUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tporierypa orneHMBaHUsI Pe3yJIbTAaTOB OOYUYEHHS] WHBAIWIOB U JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAHWYCHHUSM WX 3/I0POBbSI M BOCHPHUSATHS
uHpOpMaLUu:

JU7st I ¢ HapyIIeHUSIMH 3PSHUS:

— B (popMe 2NIEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIIeHUSIMH CITyXa:

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.



J1J1s1 JTTT ¢ HApYIISHUSIMHA OTIOPHO-IIBUTATEIBHOTO armapara:

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. IlepedyeHb OCHOBHO¥ M IONIOJHHUTEJIBHOHN YUeOHOI JIUTepaTypbl, HeOOXOAMMOM A5
OCBOEHUS IMCHUIUIMHBI (MOAYJIs1).

5.1 OcHoBHasi TuTEpaTypa:

1. Hukynmun, E.A. KomnbrorepHas rpaduka. @pakranbl [DaekTpoHHbIA pecype] : 2018-
07-12/E.A. Huxkynus. — DnextpoH. n1ad. — Cankt-IletepOypr : Jlanp, 2018. — 100 ¢. — Pexxum
nocryma: https://e.lanbook.com/book/107949

2. 1Habynmn, M.U. Teopuss (QyHKIMI KOMIIJIEKCHOTO MNEPEMEHHOTO [DIIEKTPOHHBIN
pecypc] : yuebHoe nmocobue / M.M. lllabynun, FO.B. CugopoB. — DnektpoH. naH. — Mocksa :
WznarensctBo  "JlaGopartopus 3Hammit", 2016. — 303 c. — Pexum pocryma:
https://e.lanbook.com/book/84089

3. Hukymun, E.A. Komnbrorepnas rpaduka. Ontudeckas Buzyanusanus [ DJIeKTPOHHBINA
pecypc] : yuebHoe nocobue / E.A. Hukynun. — Dnektpon. gan. — Caunkr-IletepOypr : Jlanb,
2018. — 200 c. — Pexum mocryma: https://e.lanbook.com/book/108463

4. TIlpuemsbimieB, A.B. Komnbiorepnas rpadguka B CAIIP [DnexktpoHHbIl pecypc] :
yuebHOe mocobue / A.B. IlpuemsrmeB, B.H. Kpyros, B.A. Tpesns, O.A. KopmakoBa. —
OnektpoH. naH. — Cankr-Ilerepoypr : Jlawp, 2017. — 196 c¢. — Pexum poctyma:
https://e.lanbook.com/book/90060

5. Huxynun, E.A. KommnbioTepnas rpaduka. Mogenu U anropuTMmbl [DIEKTPOHHBIH
pecypce] : yaednoe nocobue / E.A. Hukynun. — Onextpon. nan. — Cankr-IletepOypr : Jlans,
2017. — 708 c. — Pexum nmocryma: https://e.lanbook.com/book/93702

Z[J'ISI OCBOCHU NJUCHUIIIIMHBI HHBAJIMAAMU U JIMDAMH C OTPAHUYCHHBIMU BO3MOKHOCTAMHA
3A0POBbA UMCIOTCA U3AaHHA B OJICKTPOHHOM BHUC B 3J'IGKTpOHHO-6I/I6J'II/IOT€‘~IHI)IX CHUCTCMaAXx.

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. T'ymepoBa, I''X. OcHOBBI KOMIbIOTEpHON rpaduxu : ydebHOe mnocobume / I'.X.
['ymepoBa ; MunuctepcTBo obpazoBaHust U Hayku Poccun, denepanbHoe rocyaapcTBEHHOE
OrojKeTHOe 00pa3oBaTeNbHOE YUPEKICHHME BBICIIETr0 Mpo(ecCHOHANBHOTO 00pa3oBaHUs
«Ka3aHCKWil HAllMOHAJIBHBIN HCCIEN0BATEIBCKUN TEXHOJIOTMYECKUN yYHUBEpcuTeT». - Kazans :
WznarensctBo KHUTY, 2013. - 87 c. : uin., Tabn. - bubnuorp. B kH. - ISBN 978-5-7882-1459-7 ;
To ke [Inekrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=258794

2. Konecanuenko, H.M. MmxeHnepHas u KoMibloTepHas rpaduka : yuedHoe mocodue /
H.M. Konecanuenko, H.H. UepnsieBa. — Mocksa ; Bonorna : Uudpa-Unxenepus, 2018. — 237 c. :
w1, — bubmurp.: ¢. 225 — 226. — ISBN 978-5-9729-0199-9 ; To e [Dnekrponnsii pecype]. — URL:
http://biblioclub.ru/index.php?page=book&id=493787

3. Imakos, I1.C. OcHOBBEI KoMIIBIOTEpHOU rpaduky : yaeOHoe mocooue / I1.C. I1Inakos,
F0.JI. FOnaxos, M.B. I1InakoBa ; MunucrepcTtBo oOpa3oBanus 1 Hayku Poccuiickoii deneparum,
Cubupckuit  ®enepanbHblii  yHUBepcuTeT. - KpacHospck : Cubupckuit  denepanbHbiid
yHuBepcureT, 2014. - 398 c. : Tabi., cxem. - bubauorp. B kH. - ISBN 978-5-7638-2838-2 ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=364588



https://e.lanbook.com/book/107949
https://e.lanbook.com/book/84089
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http://biblioclub.ru/index.php?page=book&id=364588

4. KowmmbiotepHas reomerpus : mpaktukym / A.O. Wsanos, JI.II. Wnptotko, I'.B.
Hocosckuii u ap. ; Hanmonanshsiii OTkpbiTeiid YHuBepeuteT "MHTYUT". - Mocksa : IHuTepHeT-
Yuusepcurer Madopmanronnsix Texnomoruid, 2010. - 388 c. : wn.,Tabmn., cxeM. - (OCHOBBI
nHpopmatuku u Marematuku). - ISBN 978-5-9556-0117-5 ; To ke [DnexTpoHHBIA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=233999

5. Kyzosne, B.II. Kypc reomerpuu: s1eMeHTH TomoJioruu, AuddepeHuaibHas
TEeOMETpPHsI, OCHOBAaHUS TeoMeTpur [DNeKTpoHHBIA pecype] : yueOnuk / B.I1. Ky3osnes, H.I'.

[TonaeBa. — DnekTpoH. naH. — Mocksa : ®usmariaur, 2012. — 208 ¢. — Pexxum goctymna:
https://e.lanbook.com/book/59618

6. CpemnukoB, A.I'. Teopus (yHKIHMI KOMIUIEKCHOW MepeMeHHoW : ydeOHuk / A.Tl.
CeemaukoB, A.H. TuxoHOB. - 6-¢ u3., crepeotui. - Mocksa : ®usmatiut, 2010. - 334 c. - (Kypce
BBICIICH MaTeMaTUKK U MaTeMaThuaeckoi ¢usuku). - ISBN 978-5-9221-0133-2 (Beim. 5), 978-5-
9221-0134-9 ; To xKe [OnexTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=75710

5.3. [lepuoauyeckue U3IaHusA:

6. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKALIMOHHOH  CeTH
«HTepHET», HEOOXOAUMBIX [IJISl OCBOECHUS JUCHHUILIMHBI (MOYJIs1).

1. UsanoB A.O. KommbrotepHas reoMeTpusi [ DNIeKTpOHHBIN pecypc]: mpakTukym / A.O.
HBanoB - Mocksa : nrepHer-YHuBepcuter Mudopmarmonnsix Texnonoruit (MHTYUT), 2010. -
211 c. Knura naxomures B 6a3zoBoit Bepcun 9bC [PRbooks.

2. TonosanoB H.H. I'eomeTpuueckoe MoaenupoBanue [ DIeKTpOHHBIHpecypc| : YueOHoe
nocobue / H. H. T'onoBanos. - 1. - Mocksa : OOO "KVYPC" ; Mocksa : OOO "HayuHo-U31aTenbCKuii
nentp MHOPA-M", 2016. - 400 c. - ISBN 978-5-905554-76-6 : b. 11.
http://znanium.com/go.php?id=520536

3.  Hukynun E. KommbroTepHas reoMeTpusi U aJITOPUTMbI MAIIMHHOM Tpaduku
[Dnexrponnsiii pecype] / E. Hukynun. - Cankr-IletepOypr : BXB-IlerepOypr, 2013. - 576 ¢. : ui. -
ISBN 978-5-9775-1925-0 : b. 1. http://ibooks.ru/reading.php?short=1&isbn=978-5-9775-1925-0

4. DnexkTpoHHO-OMONMoTeuHas cucrema M3narenscrBa «Jlanwy http://e.lanbook.com.
5. Cnucok sutepatypsl no MathCAD. O6pa3oBarenbHbIil MaTeMaTHYECKUN CalT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp

7. Meroaguueckue yKa3aHusi IJIs O00y4alIIUXCA IO OCBOCHMIO JUCHMILIMHBI
(Mmomyais).

[To xypcy mpemycMOTpEeHO MPOBEACHHE JICKIMOHHBIX 3aHATHH, Ha KOTOPBIX JACTCs
OCHOBHOM TEOPETUUYECKHI MaTepuas, paccCMaTPUBAIOTCS OCHOBHBIE MPUEMBI PEIICHUS 3a7ad U
pEIIaroTCs MPUMEPHI MPAKTHUECKUX 3a/1a4.

Ha maGopaTopHBIX 3aHSATHSX CTYIEHTHI, pelias CEeMEeCTPOBBIE 3aJaHMs, MPUOOPETaroT
MPaKTUYECKUE HABBIKK MTPUMEHEHUS KOMITBIOTEPHBIX MAKETOB, HAMUCAHUS U OTJIAJIKH TIPOTPAMM,
MPOrPaMMHOM pean3aliy aJrOpUTMOB KOMIIBIOTEPHON TpaduKy.

Baxneitmum 3TamoM Kypca SBISIETCS CaMOCTOSITENbHas paboTa MO AUCITUTIIMHE
«KomnploTepHast TeOMETPUsl U TEOMETPUUECKOE MOJICIMPOBAHUEY, BO BPEMS KOTOPOM CTYIEHTHI
OCYIIECTBIISIOT MPOPAOOTKY HEOOXOJUMOT0 MaTepuaa, UCIOoJb3ys JIUTepaTypy U3 OCHOBHOTO U
JIOTIOJIHUTEILHOTO CIUCKOB, TOTOBATCA K TEKYIIEMY KOHTPOJIO, H3ydas TMpUMEphl 3ajaad,
PacCMOTPEHHBIX Ha JIGKIMSIX U Ha MPaKTUYECKUX 3aHATUAX, U 00pa3lbl MPOrpaMM MO TeMam
1ab0paTOPHBIX 3aHATHUHN (BBIIAIOTCS CTYJAEHTAM B SJICKTPOHHOM BHJIE).
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B ocBoeHMM IMCHUIUIMHBI MHBAJIUAAMU M JHUIAMH C OTPAaHUYECHHBIMM BO3MOXHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYNBTAIlMM IO MPEIMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaLUU OOYUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yJalomUMCS HHBAJIHIOM WM JIMIOM C OrpaHUYEeHHBIMHU
BO3MOYKHOCTSIMU 3/10POBbSI.

8. Ilepeyenb MH(GOPMANMOHHBIX TEXHOJOTH, UCNOJIb3yEMbIX MPHU OCYHIECTBJIEHUHU
00pa3oBaTe/ILHOIO MPoIecca Mo JMCUUILIHHE (MOTYJIIO).
8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT U,

OcBoenune Kypca ((KOMHBI-OTepHaH reoMEeTprusd M TICOMCTPHUYCCKOE MOACIUPOBAHUCH
npeamnojgara€t TCOPETUYCCKOC HU3YUYCHHEC KOMIIBIOTCPHBIX TEXHOJIOTHH U IMPOBCACHUC
MMPAKTUUICCKUX 3aHITHUI C UCIIOJIb30BAaHUEM KOMIIBIOTEpA.

8.2 [lepeuenb HE0OXOAUMOTI0 MPOrPAMMHOIO O0ecTedeHusl.
[TakeT kommbrOTEpHOM (cMMBOJIEHON) anredpsr MATHCAD 14.
8.3 llepeyenb HH(POPMALHMOHHBIX CIPABOYHBIX CHCTEM:

1. Ouxor B.®. MathCAD 14 nns cTyneHTOB, HH)KEHEPOB B KOHCTpYKTOpoB. — CI16.: BXB-
[TetepOypr, 2007. — 369 c.

2. Mypamkun B. I'. MmxeHepHble W Hay4yHbIE pacyeThl B IMPOrPAaMMHOM KOMILIEKCE
MathCAD: y4eGHoe mnocobue. — Camapa: CI'ACY, 2011. — 84 c. - 1OCTymHO:
www.biblioclub.ru — Yuausepcutetckast 6uodamorexka ONLINE.

3. Cnucokx mwureparypsl mno MathCAD. OGOGpa3oBaTenbHbIi MaTeMaTHUYECKUN CaWT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp.

9. MarepuaibHo-TeXxHHYecKasi 0a3a, HeoOXoauMasi [Jsl  OCYIIeCTBJIEHHS
00pa3oBaTeILHOIO NMPoLecca Mo JUCHUILINHE (MOIYJII0)

No Bi paGot MatepuanbHO-TeXHUYECKOe 0OecriedeHne JUCIUITITNHBI
(MoOyJIs1) M OCHAIIEHHOCTD

1. JlekimoHHbIE JleknmonHas ayguropus
3aHSTHA

2. JlaGopatopHbie JlaGopaTopusi, yKOMIUIEKTOBaHHAs KOMIIBIOTEPAMH IS
3aHATUA paboThl CTYJICHTOB U KOMIIBIOTEPOM JIJIsl IIPETo1aBaTes,

MOJKIIOYEHHBIM K HHTEPAaKTUBHOM JI0CKeE.

3. Texymuuii kouTpons, | JlJaboparopus, yKOMIIJIEKTOBaHHAsI KOMITBIOTEPAMH IS
MIPOMEKYTOUHAs paboThI CTYJIEHTOB U KOMIBIOTEPOM JIsI TTpEerogaBaTes,
aTTecTaus MOAKJIIOYEHHBIM K MHTEPAKTUBHOM JOCKE.

4. CamocTosTenpHas JlabopaTopus, yKOMIUIEKTOBaHHAs KOMITbIOTEPAMHU IS
paboTta paboThl CTYJICHTOB
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