MUHHUCTEPCTBO OBPA30BAHUSI 1 HAYKH POCCUMCKOM ®EJIEPAITUA
®denepalibHOE TOCYJAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKIEHUE BBICIIETO 00Pa30BaHUs

«TOMCKUI T'OCYIAPCTBEHHbBIV YHUBEPCUTET CUCTEM VIIPABJIEHUS
U PAJJUOSJIEKTPOHUKN» (TYCVYP)

YTBEPX]JIAIO
[IpopexTop o y4ueOHOI1 paboTe
IL.E. TposH
« _» 2016 .
Pabouasi nporpamMma y4e0HO JUCHUIJINHbBI
KOMIIBIOTEPHAS ' PA®OUKA
(nMcuMnIIMHA 1Mo BHIOOPY)
YpoBeHb OCHOBHOI 00pa3oBaTeNbHON IPOTpaMMBL:  OaKajJaBpHaT
Hanpasnenue noarorosku: 09.03.04 «IIporpaMMHasi MHKeHePH s
®opma o0yyeHus: oUHasA
®akyabTer cucrem ynpasijenus (PCY)
Kadenpa aBromatuszanumn oopadorkn ungopmanun (AOHN)
Kypc 2 cemectp 4
VYueOnslit an Habopa 2013 r., 2014 1.
Pacnpenesienne padouero BpeMeHu:
< —_
& s | E
Bunpl yue6HOI paboThI 3 3 i
2 2| F
O 83
1. Jlexuuu 26 26 | uwac
2. IlpakTHyeckue 3aHsThs 18| 18| wac
3. JTabopaTtopHbIie pabOTHI 36| 36| wuac
4. KypcoBo#l IpoeKT He npeodycMompeHo
5. Beero aynutopHbIxX 3ansaTuil (cymma 1, 2, 3, 4) 80| 80| wuac
6. W3 HuX B MHTEPaKTUBHOH popme 10| 10| wac
7. CamocrositensHas padorta ctynentoB (CPC) 64 | 64| wuac
8. Bcero (6e3 sx3amena) (Cymma 4,6) 144 | 144 | wac
9. CamocTosTenpHas paboTa Ha MOATOTOBKY, C/lady 3K3aMeHa 36| 36| wac
10. O6miast Tpynoemkocts (cymma 7, 8) 180 | 180 | wuac
(B 3aYETHBIX €IMHHUIIAX ) 5 5| 3ET

JdK3amMeH — 4 (4eTBepThIii) cemecTp

Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokost Ne 299 ot « 30 » 8 2016 1

JIuct cornacoBanui

Pabouas nmporpamma s aucuuiuinisl « Komnblorepuas rpaguka» (b1.B.JIB.3.1) cocraBiena ¢
yueToM TpeboBaHmii PeepanbHOTO rOCy1apCTBEHHOrO 00pa30BaTeNbHOIO CTaHAapTa BBICIIETO 00pa3o-
Banus (OI'OC BO) no nanpasnenuto noaroroBku 09.03.04 «IIporpammuas nakenepus» (ypoBeHb Oaka-

JaBpuaTa), yTBep)KJISHHOTO NMpHKa3oM MuHucTepcTBa oOpa3oBanus u Hayku PO 12 mapta 2015 r. . Ne
229.

PaccmoTtpena u yTBepikIeHa Ha 3aceJaHuU Kadeapsl «  » 2016 r., mporoxoi Ne
Paspaborumk:
Honent kad. AOU [lepemuruna T.O.

PaGouas mporpamma cornacoBata ¢ (hakyiabTeToM, IpoGUIHPYIONIEH U BITyCKatouei kadeapamu

HaIlpaBJICHUSA ITOATOTOBKHU (CHCI_II/IaJ'IBHOCTI/I).

Jekan OCY Cenuenko I1.B.

3aB. mpodumpyromei
BhINTyCKaroIen kadenpoi Exnakos 1O.I1.

Metoauct xapeapsr AOU Konosanosa H.B.
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1. IEJIM ¥ 3AJJAYM JUCHUTLINHBI

Henpro AMCHMIIMHABI SABISIETCS U3YYEHHE MaTEMaTHYECKUX U alTOPUTMUYECKUX OCHOB KOMITBIOTEPHOM Ipa-
(UK, a TakKe OCBOCHHE CPEICTB Pa3pabOTKH MPOTPaMMHOTO OOecleueHUs ISl BU3YAIM3alMH PEeaTHCTHUHBIX
M300paKeHHUHN CIIOKHBIX TPEXMEPHBIX CIIEH.

3agauun u3yyeHus TUCHUTLIHHBI:

— cdopMupoBaTh B3I Ha KOMIIBIOTEPHYIO TpaduKy Kak Ha CHCTEMAaTHYECKYI0 Hay4HO-TPAKTUYECKYIO
NeSITEIbHOCTD, HOCSAIIYIO KaK TEOPETUUECKUH, TaK U TIPUKJIaJHON XapakTep;

— cdopmupoBarh 6a30Bble TEOPETHUECKHE MOHITHSA, JIS)KallNe B OCHOBE KOMITBIOTEPHOH rpa)uKu, OCBOUTH
0COOEHHOCTH BOCHIPUSTHS PACTPOBBIX U BEKTOPHBIX N300paKeHUH;

— JaTh MPEJICTAaBICHHE O METOAAX TeOMETPHUIECKOTO MOACITHPOBAHUS;

— HAYYHUTh MIPAKTHIECKOMY MCTIOIH30BAHHIO aJITOPUTMOB U METOZOB KOMIIBIOTEPHON TpaduKu

MIPH MTPOEKTHPOBAHUH TTOJIB30BATENBCKIX MHTEP(EHCOB IPOTPAMMHBIX CHCTEM.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

YyebOnas mucnnuinaa «KomnbotepHas rpaguka» (b1.B.JIB.3.1) oTHOCHTCSA K AWUCIUIUIMHAM TIO BEIOOpY
BapuaruBHoi yactu OIIOII. basupyercst Ha qucummumHAxX «J{HCKpeTHas MaTeMaTHKay U « Anredpa u TeOMETPH».
3Hanus u YMCHHS, IOJTYUCHHBIC CTYACHTAMHU IPU YCIICITHOM OCBOCHUHU AAHHOI'O KypcCa, B [IZUIBHCIZHIGM HCIIOJIB3Y-
IOTCS TIPY U3YyYSHHUU AUCIHMIUIHHBL «I paduueckoe TpexMepHOE MOACTHUPOBAHUCY.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

I[Mpouiecc n3yueHus: AUCIMIUIMHBI HallpaBiieH Ha ¢opmupoBaHue npodeccroHanbuoil komnerennnu MK-1: ro-
TOBHOCTB IIPHMEHSTH OCHOBHBIE METO/IBI U HHCTPYMEHTHI pa3pabOTKU MPOrpaMMHOTO 00ECTICHEHHSL.

B pesynbraTe CTyJeHT JOJDKEH:

3Hamb: OCHOBHBIC TIPUHIIUTIBI KOMITBIOTEPHOH IrpadMKH; pOJIH KOMIBIOTEPHOU TpadMKy B HAYKE U TEXHUKE.

YyMemb: IPUMEHSTH BBIYHCIUTENLHYIO TEXHUKY sl PELICHUS PAKTHYECKHX 3a]1a4; pa3pabaTeIiBaTh rpaduue-
CKHE TPHIIOKEHHS.

61a0emsp: METOJAaMU CO3JaHUs PEATUCTUIECKUX TPEXMEPHBIX H300pasKeHH.

4. OBBEM JIUCHUILJIMHBI U BU/Ibl YYUEBHOUN PABOThHI

Bun yue6HO# paboThI Bcero gacos Cemectp IV

AyauTOpPHBIE 3aHATHS (BCEro), B TOM YHCIIE: 80 80
Jlexmun 26 26
IMpakTudeckue 3austus (I13) 18 18
Jlaboparopusie 3ansaTus (J13) 36 36
CamocTosiTeibHast paboTa (Bcero), B TOM YuCIe: 64 64
Nzydenune TeM TEOpEeTHUECKON YaCTH AUCIUTUIAHEL, 20 20
BBIHECEHHBIX IS CAMOCTOSITEIIBHON MPOPabOTKH
ITonroroBKa K NPaKTUYECKUM 3aHATUAM 20 20
IlonroroBka K JJabopaTopHEIM paboTam 8 8
[lonroToBka K KOHTPOJBHOH paboTe 8 8
[TosiroToBKa K TECTOBOMY OTPOCY Ha JICKIHH 8 8
IMoaroroBka K 3K3aMeHy 36 36
O011as TpyI0eMKOCTD, U 180 180

3aueTHbIE €IMHUIIBI TPYT0EMKOCTH 5 5

5. COAEP) KAHUE JUCIUIIJIINHBI

5.1. Pa3zgenpl AMCHUIIJINH M BUABI 3aHATHI

HaumeHnoBanue pa3jena IMCIUILIUHbI Jlexmun | I13 JIP CPC | Bcero gacos TIK,
(6e3 sK3amMeHa)
1. Beegenne B KOMIBIOTEPHYIO rpaduKy 4 6 4 10 24
2. MaTtemaTiuuecKiue OCHOBBI KOMITBIOTEPHOH IpaduKu 6 6 8 12 32
3. I'padmyeckoe mporpaMMHUpOBaHUE 6 2 8 18 34 IIK-1
4. Onepauuu ¢ n300pakKeHUEM Ha YPOBHE pacTpa 4 2 8 12 26
5. KpuBble 1 KpuBOTMHEHHBIE TOBEPXHOCTH 6 2 8 12 28
Hroro 26 18 | 36 64 144
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5.2. Conep:xanue pa3ie0B JMCUUILIAHBI (110 JIEKIUSIM)

HaumenoBanue ConeprxaHue pa3enoB Tpynoem-| OK,
pazzenon kocth, u | [IK
1. Beenenue B I'padmaeckme 0OBEKTHI, IPUMUTHBHI U X aTpUOYTHL. I 'padudeckas cucrema. 4
KOMITBIOTEP- ITonw3oBatenu rpadudeckux cucteM. CUCTEMBI PaCTPOBOM W BEKTOPHOM rpadu-
Hyt0 rpaduky | ku. @opmarsl daiinos rpaduku. [{BeToBbie Monenu. @pakTaibl.
2. Matema- I'eomerpuyeckoe mozenupoBaHue. ['eomerpudeckoe ompeaeneHue 0a30BBIX 6
THYeCKHe oc- | TumoB. KoopamHatabiit MeTon. CrucreMbl koopauHat. IIpeoOpa3zoBaHus KOOPIH-
HOBBI KOM- HaT. Ad¢unHBIe TpeoOpasoBanusa. [IBymepHble ad@uHHBIE MpeodpazoBaHUs.
MBIOTEPHON Addunnsle mpeoOpazoBanus B npocTpaHcTBe. O0nMacTh BU3yanu3anud U QpyHK-
rpaduKu st kanpupoBaaud. Orcedenue. J{BymepHsiil anroputM Kosna-Cazeprienga. An-
roput™m Jlnanra-bapckoro. Busyanu3zaus TpexMepHBIX H300pakeHUH.
Buapl npoekTupoBaHus: napaienbHoOe, EPCIeKTHBHOE. Y AaleHue. HeBUIH-
MBIX JINHUH U MOBEPXHOCTEH; HEIMLEBBIX rpaHeil. Anroputmel: Z-Oydepa; Po-
OepTca; MOCTPOYHOTO CKAHWPOBaHWSA. 3aKpallWBaHWE MOBEpXHOCTEeH. Momenn
OTpakeHUs cBeTa. BriuncneHue HopMainei u yrioB oTpaxkeHusa. Meroast I'ypo u K-1
®ounra. [Ipenomiienue cBeta. Boruncnenne BeKkTopa NperoMIIeHHOro Jiyda. Tpac-
cupoBKa Jydeid. [IpuMeps! n300parkeHUs TpEXMEPHBIX 00BEKTOB.
3. I'padprre- OpenGl. Apxurektypa u ocobennoctu cuaTakcuca. Martepdetic OpenGL. Bu- 6
CKOE MpOorpam- | 3yalu3aiisl ABYMEPHBIX H TPEXMEPHBIX 00BEKTOB. MaTpHllsl mpeodpa3zoBanuii B
MHUpPOBaHUE OpenGL.
4. Onepauuu [Ipocreiiive CBONCTBA MHOXECTB Ha LIEJIOUYHUCICHHOM pElIETKE. AJTOPUTM 4
¢ m300pake- BBIBOJIA MpsiMOi tiHUU. [IpsiMoe BbunciieHne kKoopanHaT. THKpeMeHTHBIE ajro-
HHEM Ha YPOB- | PUTMBI. AJITOPUTM BBIBOJIA OKPY>)KHOCTH. AJNTOPUTMBI BbIBOJIa (GUTryp. 3amoiHe-
He pacTpa HHUE CIUIOMIHBIX oOnactedl. TecT mpuHAIIE)KHOCTH TOYKH MHOTOYTOJILHHKY. 3a-
MOJIHEHHE MHOTOYyronbHUKOB. CTmib 3anonHeHus. Kucte. Tekcrypa.
5. Kpussie u [pencraBnenue KpUBBIX JUHAN 1 MToBepxHOCTe. [IpencTaBnenyre B aBHOI (opme. 6
KpuBosmHeliHble| HesiBHast (hopma mpesctannenus. [lapamerpuueckas Gopma mpezacrasieHus. OOras
TOBEPXHOCTH | XapaKTEePUCTHKA MOJTMHOMHUAILHON MapaMeTpuIecKoi OpMBI TIpeICTaBIICHHS.
HToro 26

5.3. Pa3aennl AUCHMILIMHBI U MEKINCIMIVIMHAPHBIC CBSA3H C 06ecnetualomuMn (l'lpellblllyllll/lMH)
AUCHHUIIMHAMUA U odecneunBaeMbIMH (HOCJ’[CIIYIOH.[I/IMI/I) AUCHUIIVIMHAMA

HanmenoBanue obecrieunBaromux (IIpeapLayIInX ) Pa3pens! TaHHOM ANCUMITIMHEL, 11 KOTOPBIX HEOOXO0IUMO
JUCIMIUIMH U 06ecrieunBaeMbIX (TIOCIEAYIOMNX) AUCITUILIINH n3ydeHne o0eceynBaromuX (IPeAbIYINX) TUCIUILIHH
1 | 2 | 3 [ 4 5
Ipeapiaymme 11 CUMIINHBI
Juckpernas matemaruka (b1.B.0/1.2) + + + +
Aure6pa u reometpust (61.5.11) + + + +
Hocaenywuue TUCHUNIHHBI
I'paduueckoe Tpexmeproe nporpammuposanue (b1.B.JIB.4.1) | | + | + | + | +

5.4. CooTBeTcTBHE KOMIIETeHINH, GOpMUpPYyeMbIX IPU U3YYeHUH TUCHMILIUHBI, U BH/I0B 3aHATHI

TIK, OTIK

J | I3 | JIP | CPC DopMBI KOHTPOJIS

I1K-1

+ |+ |+ | +

Y CTHBIN B TECTOBBIN ompoc, otdeT 1o JIP, konTponpHas pabora

JI — nexmms; I13 — nmpaktudeckue 3aHsTus, JIP — maboparopusie pabotsr; CPC — camocTosiTensHast paboTa CTyaeHTa

6. METOAbI 1 ®OPMbI OPTAHU3ALIUN OBYUYEHUSA

Metomp! 00ydeHus ®DopMBI OpraHu3anuy 00ydIeHus
Jlexuu 13 CPC Bcero

1. Munu-nexuus ¢ mpe3eHTanuein 2 — 4 6
2. Pa300p KOHKpETHOU cuTyanuu (KeHc-MeTox) — 2 - 2
3. Mo3roBoii mtypMm 2 2 - 4
3. Pabora B rpymme - 2 - 2
4. ITonuCKOBEII METO, — - 4 4
WToro nHTEpaKTUBHBIX 3aHATHH 4 6 8 18

M3 HUX ayJAUTOPHBIX 3aHATHH 4 6 - 10
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7. JABOPATOPHBIN IPAKTUKYM

Pa3znen HaunmenoBanue 1a00paTopHBIX padoOT Tpyno- | OK, IIK
JUCTHUITINHBI €MKOCTB, 4
1 Pabota B rpaduueckom pemakrope Gimp 4
2 AddunHBIe TpeoOpa3oBaHus B MPOCTPAHCTBE 8
3 [Moaxmrouenue rpaduyeckoit 6udnmnorekn OpenGL 8 MK-1
4 BrIBo pacTpoBOTO M BEKTOPHOTO TEKCTA 8
5 IToctpoeHue kpuBbix beszne 8
Hroro 36
8. IPAKTUYECKMUE 3AHATUSA (CEMHUHAPDI)
Pa3znen TeMBbI IpaKTUYECKUX 3aHATUN Tpyno- OK, IIK
JUCHMIT- CMKOCTb,4
JIMHBI
1 MerTop1 ipeacTaBieHus rpaduaeckoit nHGopMaIuu 2
®opwmartsl Qaitnos rpaduku 2
LIBeToBEIC MOACTH 2
2 I'eomeTpuyeckoe MOJIEMPOBaHNE 2
Ad¢unnbIe Tpeodpa3oBaHus 2 IK-1
AJNTOPUTMBI yIaleHNs] HEBUAUMBIX JIMHAN U TIOBEPXHOCTEH 2
3 Busyansasie 3gpdexts B OpenGl 2
4 Onepalny ¢ U300pakeHUEM Ha YPOBHE pacTpa 2
5 IIpencrasnenye KpUBBIX JIMHUN U IOBEPXHOCTEN 2
Hroro 18
9. CAMOCTOSATEJBHAS PABOTA
TpynoeMKoCTb, U KouTpons
Bunsl camocTosTenpHOM paboThI o paznenam Bcero | OIIK BBITTOJTHCHUS
JUCHUITIIINHBI o BUY pa6OTLI
112|3|4]5 CPC
1. U3ydyeHue TeM TEOPETHUECKON YACTU JUCUUIUIUHBL, 416 (4| 6 20
BBIHECEHHBIX JIJISl CAMOCTOSATENBHON MPOpabOTKH:
Brruncnenne BekTopa mpeaoMIIeHHOTO JTyda 4 YcrHbii .
Crnempddextsr B OpenGl 6 1 TECTOBBIN
MeTob! yny4IIeHHs. pPacTPOBBIX N300paskeHU I 4 onpoc
[TapameTpuuecky 3afjaHHbIe KyOHUECKHE CITAiHbBI 6 MK-1
2. IloaroroBka K NpaKTHYECKUM 3aHSATUSIM 4 141414 4 20
3. [NoaroroBka K 1abOpaTOpHBIM padoTam 212|212 8 Ortuer o JIP
4. [loaroTroBKa K KOHTPOJIBHBIM paboTaM, B TOM ducie | 4 4 8
OCHOBHBIE MTOHATHUSI KOMIIBIOTEPHOU TpaduKu 4 Konrponsnas
P p 6oTa
I'paduueckoe nporpaMmmupoBaHue 4 ba
5. I[ToaroToBKa K TECTOBBIM OIIPOCaM 2121212 — 8 TecToBblii onpoc
Bcero no pasgeny AMcUUNIHHBI 10 |12 |18 |12 | 12 64
[ToaroroBka k sK3aMeHy 36 DK3aMeH

10. IPUMEPHASI TEMATHUKA KYPCOBBIX ITIPOEKTOB - ne npedycmompeno

11. PEUTUHIOBASI CACTEMA JJ11 OHEHKHW YCIIEBAEMOCTHU CTYJAEHTOB

11.1. banjabHbIE OLIEHKH [IJIsl 3JIEMEHTOB KOHTPOJIA
PeliTuHroBEIN OaiII CTYACHTA HAYUCJIACTCA 3a pa60Ty B CECMECTPEC € YUCTOM IOJIHOTBI, Ka4€CTBAa U CPOKa BbI-

TMOJIHCHUA CICAYIOIUX 3aﬂaHHﬁ:

1) naGoparopHsie paboThl — 8 paboT Ha 00IIyi0 cymmy 30 6aLIoB;
3) KOHTpONBHBIE pabOThl — 3 paboTsl Ha 00IIyI0 cymMMy 30 6asIoB;

4) TecToBbIe OMPOCH — Ha 00mIyI0 cymmy 10 6asos;
5) mpakTudeckue 3aHITHs — 9 3aHATHI Ha cymmy 30 OamioB

O6mmas cymma 6amioB B cemectpe — 100.
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Makc. 6amn Makc. 6ayu1 Ha iepwozi| Makc. 6amn Ha epuoy, | Bceero
DOneMeHTHl yueOHO! AeATeNbHOCTH Ha 1-yto KT c Hayana | mexay 1 KT u2 KT | mexny 2 KT u xkoHuom 3a
ceMecTpa ceMecTpa CeMecTp
TecToBBIN KOHTPOJIH 4 4 2 10
KonTtpomnsHbie paboTh 10 10 10 30
BrimonHeHmne 1a00paTopHBIX paboT 10 10 10 30
BrImonHeHNe MPaKTHYeCKUX 3aHATHH 10 10 10 30
HToro MmakcumyMm 3a nepuos 34 34 32 100
Caaya ’Kk3aMeHa 30
Hapacraonum uTorom 34 68 100 130

11.2. Yc/i0BUSI BBICTABJIEHHS OLIEHOK

CryneHT nomycKaeTcst K 9K3aMeHY, €CIIi OH BBHIONHWI Bee JIP u 3amuTin mHIWBUAyanbHbIE 3a1aHus.

DK3aMeHaIMOHHAs OLIEHKA MOXET OBITh BBICTABIICHA [0 PEHTHHTY, €CiIM OH HaOpas He MeHee 75% OT Makcu-
MaJIbHOW CyMMBI OajIoB.

O1eHKH 32 KOHTPOJIbHBIE TOYKH U 3K3aMEHAIOHHAs OI[EHKA PACCYUTHIBAIOTCS B MPOIEHTAaX OT MaKCUMAIIb-
HOW CyMMBbI 0aIIJIOB, IPEAJIOKECHHBIX Ha JIaTy KOHTPOJIBHOW TOUKH (3K3aMena). OleHKa «OTIMYHOY BBICTABIISIETCS,
eclu cTyeHT HaOpasl He MeHee 90% OaioB, «XOpOIIO» - He MeHee 75% 0alioB, «yA0BICTBOPUTEILHO)» - HE Me-
Hee 60%, «HeyIoBIETBOPUTENILHO — MeHee 60% MpeaToxKeHHBIX 0alIoB.

11.3. IlepecueT cyMMBbI 02/1J10B B TPAAULIMOHHYIO M MEKIYHAPOIHYIO OLIEeHKY

Orenka (OI'OC) HWrorosas cymma 6amios (Makcumym 120) Ouenxka (ECTS)
5 (0TIHYHO) 108 — 120 A (oTIM4HO)
99 — 107 B (ouenp xopoiio)
4 (xopomo) 90 — 98 C (xoporio)
3 (y10BIeTBOpUTEEHO) 81-89 D (ynoBneTBOPUTEIHHO)
72 —80 E (mocpenctBeHHO)
2 (HeyIOBIETBOPUTEIIHHO) Memnee 72 GanoB F (HeynoBIETBOPHUTEIHHO)

12. YYHEBHO-METO/IMYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE JUCHIUITIJIMHBI

12.1. OcHoBHast 1UTEpaTypa

1. TTepemutnna T.O. KommnbioTepHas rpaduka: yuebd. nocodue. - Tomck, TYCVYP, 2012. - 144 c. [DnekTpoH-
HBIH pecypc]: Hayd.-oOpa3zoBaTenbHblid mopTan TYCYPa. — URL: https://edu.tusur.ru/training/publications/5613

12.2. JlonoJiHUTEIBLHAS JIUTEPATypa
1. Hemmosa T.U., Hazaposa F0.B. Komnbtorephas rpaduka u WEB-nuzaiin. - M.: ®OPYM, 2013. - 288 c.
B oubmmoreke TYCVYPa: 13 3k3.

12.3. Y4eOHO-MeTOAMYeCKHE TOCOONS U TpedyeMoe MporpaMMHoe ofecrnedeHue

1. Mepemuruna T.O. KommbsroTepHast rpaduka: METOAMYECKHE YKa3aHUS 110 BBITIOJHEHHUIO J1a00PaTOPHBIX pa-
00T mJsl CTYIIEHTOB, OOy4YaloOUIMXCS [0 HampaBleHHIO MOATOTOBKU «lIporpammHasi WHKeHepusi». — TOMCK:
TYCYP, xad. AOU, 2012. — 23 c. [OnekTpoHHBI pecypc]: Hayy.-oOpa3zoBarenbHblid nopran TYCYPa. — URL:
https://edu.tusur.ru/training/publications/5610

3. [lepemutuna T.0O. KomnpioTepHas rpaduka;: METOA. pEKOMEHIAIIUN TI0 BEITIOTHEHUIO CaMOCT. PaOOTHI s
cryaenToB cnen-tu 231000.62 «IIporpammuas umxenepus». — Tomck: TYCVYP, kad. AOU, 2012. — 10 c. [Dnek-
TPOHHBIHN pecypc]: Hayd.-o0pa3. moptan TYCYPa. — URL: https://edu.tusur.ru/training/publications/5612

4. Tepemutnna T.O. KomnbroTepHas rpaduka: METOJl. PEKOMEHJIAIMH K MPAKTUYSCKAM 3aHITHSM JIJISl CTY-
JICHTOB HampaBJIeHUs MMOAroToBKM OakanaBpa «lIporpammuas umxenepus». — TYCVYP, xap. AOU, 2016. — 12 c.
[OneKTpOHHBIN pecypcl: cait Kad. AOMN. - URL:
http://aoi.tusur.ru/upload/methodical_materials/KG_Prakticheskie_raboty file_ 722 _8230.PDF

Tpedyemoe nporpaMMHoe odecnieyeHne

Juis opranmuzanuy paboThl CTYAEHTOB TpeOyeTcsi CBOOOIHBIN TOCTYIl B KOMIBIOTEPHBIE KJIACChl C HAJMYMEM
cpensl mporpammupoBanus C++, C#, Delphi.

12.4. Heo6xoaumble 6a3bl TaHHBIX, HH(POPMAIIMOHHO-CIPABOYHBIE H MOUCKOBbIE CHCTEMBI
OGpa3zoBatenbHbid IopTan yHuBepcureta (http://portal.tusur.ru, http://lib.tusur.ru); snekrpornsie uHpOpMA-
IIMOHHO-CIIPAaBOYHBIC PECYPCHl BHIYMCIUTEIBHBIX 3a10B Kadeapsr AOU.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHBI
AynuTopuu ¢ MyJIbTUMEIUHHBIM 000pyI0BaHUEM AJISl IPOBEACHUS JICKIIMOHHBIX 3aHITHH.
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1. OCHOBHBIE ITOJIOKEHUSA

®onn oneHouHBIX cpeAcTB (POC) sBisieTcs MPUIIOKEHUEM K pabouel mporpaMMe TUCIUIUTHHBL |
MPEJCTaBIsET COO0N COBOKYIMHOCTh KOHTPOJIBHO-U3MEPUTEIBHBIX MaTEPUAIIOB U METO/I0B UX HUCHOJB30-
BaHUs, MIPeIHa3HAYCHHBIX JJI1 U3MEPEHUS YPOBHS JOCTHKEHUS CTYJACHTOM YCTAaHOBJICHHBIX PE3yIbTaTOB
obyuyerns. @OC HCmoNb3yeTcs MPH MPOBEACHUHU TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM
aTTecTalluu CTYJCHTOB.

[Tpu onucanuu (oHIA OLIEHOYHBIX CPEACTB MO YUYEOHOH AMCUUIUIMHE HCIIOJIBb3YeTCs HIDKEIpUBe-
JIeHHAasi TEePMUHOJIOT U

Komnemenyusa — KOMIUIEKC B3aMMOCBSI3aHHBIX aCHEKTOB MPO()EeCCHOHAIBHON NIESTETbHOCTH, CKIla-
JBIBAIOIINXCS U3 3HAHUN, YMEHHH, HABBIKOB W/WJIM OMBITa, 00BEAUHEHHBIX C MOTEHIIUAIBLHONW CIIOCOOHO-
CTBIO ¥ TOTOBHOCTBIO CTY/I€HTA (BBIITYCKHUKA) CIPABIATHCS C PELICHUEM 33/1a4, 0OYCIIOBICHHBIX BUIaMHU
1 o0beKTaMu podecCHOHATBHON ACSITETLHOCTH.

dmanvt 0ceoenHus KomnemeHyuu — JIOTUYECKU YBS3aHHBIE YaCTHU >KU3HEHHOI'O LIMKJIA OCBOCHMS
KOMITETEHIINH

Ouenounvie cpedcmea — COBOKYITHOCTh KOHTPOJIBHBIX/KOHTPOJIbHO-U3MEPUTEIBHBIX U METOANYE-
CKHX MaTepuasnoB, HEOOXOAUMBIX AJISl ONPEEIICHUs CTEeNeHU C(HOPMUPOBAHHOCTH KOMIIETEHIIMM MO KOH-
KPETHOU JUCLUIUIMHE.

Konmponsusie mamepuansl OEHOYHOTO CPEJICTBA — KOHKPETHBIE 3a/IaHUsl, TO3BOJISIONINE OTpe/ie-
JIUTh PE3yNbTaTUBHOCTh Y4€OHO-T1I03HABATEIbHOW U IPOEKTHOM JIEATEIBHOCTH CTYIEHTA.

Ilokazamenu oyenusanus Komnemenyuil — cHopMyJIUPOBAHHbBIE HA COACPKATEILHOM YPOBHE Tpe-
OOBaHMs K OCBOCHHIO KOMIIETCHIIMH, pacIpeleIeHHbIE TI0 dTanaM ee (JOPMHUPOBAHUS M 0OYCIOBICHHBIE
BUJIAMU U 00bEKTaMU MPO(HEeCCHOHATBEHON NEATEIbHOCTH, 0000IIEHHBIMH TPYJOBBIMU () YHKIIUSMU TPO-
(beccroHaTBHBIX CTAaHIAPTOB,

Kpumepuu ouenusanus komnemenyuii — npasuio nuddepeHnuaniy nokasarens ypoBHS OCBOe-
HUS KOMIIETSHITNN

Ta6Jmua 1-— O606H.I€HH8.}I MOACIb q)OpMI/IPOBaHI/IH COJACPpKaHUA TOKa3aTese OllEHUBaHNUS KOMIIETECHIIUN

O0001IeHHBIE TOKA3ATEIN

JTanel
TeopeTnueckue 0CHOBBI MeTom0J10THYECKHE OCHOBBI HNHcTpyMeHTAJILHbIE OCHOBBI
3HATD Oo6magaer 3HanmsMu Teope- | OOnamaer 3HaHWSAMH 10 Tex- | OOnamaeT 3HAHWSIMH B OOJIACTH
TUYECKOI0 MaTepuaja, B TOM | HOJOTHSM pelleHuss mnpodec- | MHCTPYMEHTAIBbHBIX CPEACTB (Ipo-
YHCIe MO COACPKAHHIO Tep- | CHOHAILHBIX 33724 TPaMMHOW W/WJIM  MPOTPAMMHO-
MHHOB, IIOHATHI, B3aHMOCBSI- anmapaTtHOW peanuzanuu npogec-
3el MEX]ly HUMHU CHOHAJIbHBIX 3aJ1a4)

YMmeth Oo6nagaer ymeHussmu 1o uc- | OOnamaer yMmeHusmMu ajganrta- | OOnamaeT yMEHHSMU IPUMEHeE-
MOJb30BAHUIO TEOPETUYECKO- | IIMM  TEXHOJIOTHH  PEHICHUS | HAS WHCTPYMEHTAIBHBIX CPEJICTB
ro Marepuana Jjs pelleHHs | NpoQecCHOHANBHBIX 3a]ad Ha | s pelieHus npodecCuoHab-
poheCCHOHAJIBHBIX 3314 KOHTPOJIBHBIX (MOJICNIbHBIX) | HBIX 3a7]a4 Ha KOHTPOJbHBIX (MO-
3aJaHUAX JIETBHBIX ) 3aTaHUIX

Baagers | O0magaer HaBeikamMu w/wm | OOinamaer  HaBblkamu — w/wim | O0namaeT HaBbIKAMU W/WIIA OIIbI-
OTIBITOM npeoOpa3oBaHus | OMBITOM aaNTAllUK TEXHOJIOTHM | TOM TNPUMEHEHHS HMHCTPYMEH-
(Tpancdopmarii) TeopeTude- | pemieHuss  Po(eCCHOHATBHBIX | TANBHBIX CPEACTB IS PEIICHIS
CKOTO0 MaTepuaia B paMKax | 3a1ad JUisil pealbHbIX JAHHBIX / | MPO(ECCHOHANBHBIX 3a7a4 s
MOJTyYEHHsI HOBOTO 3HAHUS CHUTYaIuii / yCIIoBuiA pEATBHBIX JaHHBIX / CUTyanud /
YCIIOBUM

Tabmuua 2 — [llkana olleHHBaHUS YPOBHS OCBOCHUSI KOMITETECHIIUU

YpoBHun JK3aMeHAIMOHHAS OLleHKa / 3auer
OCBOCHHSI KOMIIETCHINH Au(pepeHuHpoOBaAHHBIN 3a4eT
HeynoBnerBopurenbHblil HEYJOBJIETBOPUTEIBLHO HE 3a4TEHO
[Toporosslii YIAOBIIETBOPUTEIBLHO 3a4YTEHO
bazoBblii XOPOIIIO 3a4TEHO
Bricokuii OTJINYHO 3a4TE€HO
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2. KOMIIETEHIIMH, OTAIIbI U OEHOYHBIE CPEJICTBA

[TepevyeHb KOMIIETCHIMI C YKAa3aHUEM JTAIlOB UX (OPMHUPOBAHUS B MPOIIECCE OCBOCHHS JUCIH-
IUTMHBI TPUBEJICH B Tabmwuie 3.

Tabnuua 3 — [lepedyeHb 3aKpeIIeHHbIX 3a AUCIUIUIMHON KOMITETCHIINMA

Kon

DopMyIHPOBKa KOMIIETCHINH

Draribl
(hopmupoBanHus
KOMIETCHIIUH

IIK-1

['0TOBHOCTB IPUMEHSITH OCHOBHBIE METOJIbI U MHCTPYMEHTHI Pa3pabOTKH MPOrpaMMHO-
ro o0ecIrieueHHsI.

3HaTh,
YMETh,
BJIAETD

I[J'IH OICHKH Ka4deCTBa CTCIICHU OCBOCHUS KOMHGTCHIII/Iﬁ MO0 JUCHUIUINHE HCIIOJB3YIOTCH CICAYIOIINE OLICHOY-

HBIC CPEJICTRA.

IIpomeskyToUHasi aTTeCTALMS
JK3amen — TPOBEpKa 3HAHUI CTYIEHTOB, BBISBJICHHE HABBIKOB M YMEHUI NMPUMEHEHUS 3HAHWUHM MPU PeLIeHUH
npodecCHOHANBHBIX 3a/1a9. DK3aMeH MPOBOAUTCS B IUCHMEHHOM 1 yCcTHOU (opme. Llenpro sK3ameHa sIBIsieTCsl BBISIBIIE-
HHUE NHIUBUAAYAIBHBIX JOCT)KEHHUI CTYACHTa B OCBOCHHH:
OCHOBHBIX TIOHATHH WH(OPMATHKHY;
HaBBIKOB aJITOPUTMHU3AINN,
NPUHLMIIOB CTPYKTYPHOTO U O0BEKTHO-OPUEHTHPOBAHHOTO MOAXO0I0B K IPOrPAMMHUPOBAHUIO;
CHHTaKCHCa N3y4aeMBbIX SI3bIKOB IIPOrPaMMHUPOBAHMUS.

Texymas arrecTanus (TEKYUIHI KOHTPOJIb OCBOCHUS KOMITETEHIIHH)

Tecmuposanue — yqeOHas TEXHOJOTHUS, TIO3BOJISIONIAs H3MEPATh 3HAHUS, YMEHHSI U HaBBIKH CTYJCHTOB, CO-
CTOSIIIAsl M3 TECTOBBIX 3aaHUI M (POPMATN30BaHHBIX MIPOLIEAYP MPOBEACHNUS, 00pabOTKHU M aHAIIN3a PE3yIbTAaTOB.

Koumponsnas paboma — cpeicTBO POMEKYTOUYHOTO KOHTPOJISI OCTATOUHBIX 3HAHUN U YMEHHH, OOBIYHO CO-
CTOSIIIIEE M3 HECKOJIBKIX BOIIPOCOB HMJIM 3aJIaHUI, KOTOPHIE CTYICHT IOJDKEH PEIIUTh, BBITOIHHTb.

Ilpakmuueckan paboma — ONieHKa CIOCOOHOCTH CTYJICHTa IPUMEHHUTH MOJTYYSHHBIC paHee 3HAHUS IS Po-
BCACHHUA aHaJIM3a, OIbITa, SKCIICPUMCHTA WU BBITTOJIHCHHUS MMOCIICAYIONIUX PACUCTOB, a4 TAKXKC COCTABJICHNS BHIBOIOB.

Jlabopamopnas paboma — ONeHKA CIIOCOOHOCTH CTYJCHTa MPUMEHHUTH MOJIy4YEHHbIE paHee 3HaHUS IS MPo-
BEJICHHS aHAJIN3a, OIIBITA, SKCIICPHIMEHTA U BBITTOJHEHHS IOCIIETYIONINX PACUETOB, a TAK)KE COCTABIICHUS BBIBOJIOB.

3. [IOKA3ATEJIM U KPUTEPHUH OLJEHUBAHHUA KOMITETEHI[HUH
3.1. Komnemenyus I1K-1

IK-1: roTOBHOCTH MPUMEHATH OCHOBHBIE METOJIBI I MHCTPYMEHTHI pa3pabOTKH ITPOTrPaMMHOTO 0OECTICYEHHSI.

Otanbl GOPMUPOBAHUS KOMIIETEHIINH, MMOKA3aTed U UCIOJb3yeMble OIICHOYHbBIE CPEICTBA Mpel-
cTaBJIeHbI B TaOIHIIE 4.

Kputepun ¥ ypoBHU OIIEHHBaHMSI KOMIIETEHIIMHM Ha Ka)XIOM JTare MPUBEACHbI B TA0IHIIE 5.

Ta6Jmua 4 — 3TaHBI, IMMOKAa34aTCJIM U UCIIOJIb3YCMBIC OICHOYHBIC CPEACTBA CI)OpMPIpOBaHI/IH KOMIICTCHIINU

Cocrtas Tloka3aTenu oneHMBaHUS KOMIICTCHIIUH IO dTariaM
3HaTh YMers Buagets
Onucanue OCHOBHBIE TPUHITH- PazpabarbiBare  Tpaduue-| Meromamu CO3JaHUs  pearicTUYe-
nokasarejieid | MBI KOMIIBIOTEPHOHM | CKME TPHIIOKEHHUS; IMOJb30-| CKUX TpPEeXMEpHBIX u300pakeHuil. Ha-
rpaduky; 0a30BbIE | BaThCS CHELUATBHBIMU MPOLE-| BHIKAMH KOMIUIEKCHOIO TPUMEHEHUS
QITOPUTMBI  CO3/1a- | AypaMd M (QYHKUMSIMU Tpadu-| 3HAHUH U yMEHUH U3 pa3inuyHbIX pasje-
HUSA W TIpeoOpa3oBa- | 4eCKuX OWOIMOTEK M COBpE-| JIOB AWCIUILIAHEIL.
HUS JIBYMEPHBIX W | MEHHBIMH TakeTamu rpadude-| HaBblkamMu TOJATOTOBKH — OTYETOB,
TPEXMEPHBIX 00BEK- | CKUX MPHUKJIAJHBIX MPOrPaMM. | JIOKJIAI0B, NPE3EHTAMI M0 U3YUYEeHHOMY
TOB. Marepuaiy.
Buabl Jlexumm. [IpakTuyeckue 3aHsITUS; IIpakTrHueckue 3aHATUs;
3aHATHH CaMocTosTenbHas JlaGoparopHble paboThI; JlaGopartopHbie paboTsI;
pabora. CamocrosiTensHas paboTta CamocrosrenpHas paboTta
Hcnoan3yemble Tecr. Oruer u 3amura JIP. Ortuet u JIP. Dx3ameH.
OLICHOYHbIE Ompoc Ha I13. KonTponbHas pabora.
cpeacTBa OK3aMeH. OK3aMeH.
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Tabnuua 5 — Kpurepuu u ypoBHH OLICHUBAHUSI KOMITETCHIIUN

10

YpoBuu
OLICHUBAaHUSA

Kpurepun onieHMBaHus1 KOMIIETEHLIMH IO Tanam

3HaTh

YmMmeTn

Bnanets

OT1au4Ho
(BBICOKMIA
YPOBEHB)

CrocobeH  TIepeYUCITUTD
OCHOBHBIC TEPMHUHBI U TTOHS-
TUS ¥ CaMOCTOSITEIILHO pac-
KPBITh COZICPIKaHNE TEPMUHA
WM TIOHSITUSL BO B3aMMOCBSI-
31 C WHBIMH 3JICMCHTaMU
TEPMHUHOJIOTHH.

Crocoben KoppeKTHO oOpada-
THIBaTh W aHAJIU3UPOBAThH Ma-
Tepuaibl TpeOyeMble ISl BBI-
MOJIHEHUS 3aJaHul JTOMalIHeil
paboTHl M3 WHPOPMAITMOHHBIX U
y4eOHO-METOAMYECKUX HAYYHO —
00pa3oBaTEeIbHBIX PECYPCOB.

CrmocobeH  CcBOOOJHO  HC-
[10JIB30BaTh uH(pOPMAIHOH-
HbIC, KOMITBIOTEPHBIC U CETe-
BBIE TEXHOJIOTHH I IIOMCKa
nHGOPMAIIUH U3  Pa3IdYHBIX
HMCTOYHUKOB U 0a3 JaHHBIX.

Xopomio
(0a3zoBbIii
YPOBeHb)

CrocobeH  TIepeYUCITHTD
OCHOBHBIC TEPMHUHBI U TTOHS-
THSL B CAMOCTOSITEIBHO pac-
KPBITh COZICPIKaHNE TEPMUHA
WM TIOHSITHSI.

Cnocoben oOpabaTbiBaTh Ma-
TEpHUAJbl, TPEeOyeMbIe ISl BBI-
MOJHEHUs 3aJaHui JoMalrtHen
paboTsI u3 y4e06HO-
METOJIUYECKHUX PECYPCOB.

CrocobeH HCII0JIL30BATh
“H(OPMAIMOHHBIC, KOMITBIO-
TEPHBIC M CETEBbIC TEXHOJIOTUI
UL TIOMCKa HHGOPMAIUK M3
pa3JII/I‘-IHLIX HUCTOYHHUKOB U 633
JAHHBIX, IOIB3YsICh HHCTPYK-
TUBHBIMH U CTIIPABOYHBIMH Ma-
TepHaIaMH.

Yanosiaerso-
pUTEJIBHO
(moporosslii
YPOBEHB)

CriocobeH  mepevHciuTh
OCHOBHBIC TEPMHUHBI U TTOHS-
THSL U KOPPEKTHO OIpese-
JINTh 3HAYCHUC TCPpMHHA UJIU
MOHSTHA dYepe3 BBIOOp W3
NPETIOKEHHOTO CITHCKa Ba-
pPHAHTOB.

Croco0OeH KOppeKTHO oOpaba-
TBIBAaTh  MaTEpHAIIBI TPEOyeMbIX
JUIi TIOATOTOBKH pedepata U3
yu4eOHO-METOANYECKUX  pecyp-
COB, COZEPXKAIIUX TPHMEPHI BEI-
TIOJTHEHHUS TOJOOHBIX 3aTaHHH.

Crioco0eH ucrnoabp30BaTh HH-
(hopMaOHHBIE, KOMITBIOTEP-
HBIE U CETEBbIE TEXHOJIOTUM JUIA
MOUCKa HMH(pOPMAIMK M3 Pa3-
JIMYHBIX UCTOYHHKOB M 0a3 aH-
HBIX, TIEPUOANIECKH 00paInasich
32 IMOMOIIIBIO K MPETOIaBaTEIIO.

4. KOHTPOJIBHBIE MATEPUAJIbI OHEHOYHbLIX CPE/ICTB

4.1. IlpomeskyTOYHAs aTTeCTALUSA

IIpomexxyTouyHast aTTecTalusl pean3yeTcsl TOCPEACTBOM MPOBEACHHS IK3aMeHa B 4 ceMecTpe U3y4YeHHs JHcC-
IUTUTUHBL. JK3aMEH MOXKET OBbITh MPOCTABJIEH 10 PEUTUHTY, MOJYYCHHOMY CTYJEHTOM MO Pe3yJbTaTaM OCBOCHHS
KOMIIETEHIINY B TEUYEHUE CEMEeCTpa, JMOO MpOBEAeH B (GopMaTe MUCHMEHHOIO U YCTHOTO OMpoca. JK3aMeH BhI-
CTaBJIETCS TIPU YCIICIITHOM BBITTOJIHEHUH BCEX TEKYIIMX 3JIEMEHTOB KOHTPOJIS: BEITIOTHEHUH JTa0OpaTOPHBIX padoT,
WHIMBUIYaIBHBIX U IOMAIIHUX 33aHuii. s mpoBeieH sl Sk3aMeHa COCTABIISIOTCST OMJICTHI.

Cnucox mem 014 npogedenusn sxkzamena (4 cemecmp)

HBoOoo~Nor~wWNE

Omnpenenenue, 3a1a4 U 00JACTH IPUMEHEHHS KOMITLIOTEpPHON rpaduKy.
I'padmyeckre 0OBEKTHI, IPUMUTHBBI U KX aTPUOYTHI.

I'paduueckast cucrema 1 MONIb30BATENH IPaPUUECKUX CUCTEM.

CucremBbl pacTpoBOil U BEKTOPHOU rpad UK.

dopmaTtsl GaiiioB rpaduky.
LIBeToBBIC MOIEIIH.
I'eomeTpryeckoe MOAENUPOBAHUE B TEOMETPUUIECKOE OTNIpeieTIeHHe 0a30BhIX THUIIOB.
MaremaTHueckoe onpejieiieHue: BEKTOpHOe H apHUHHOE TIPOCTPAHCTBO.
Koopaunartssiii Metoa. CHCTEMBI KOOpUHAT.

0. IIpeobpazoBanus koopauHat. AdduHHBIE TpeoOpa3oBaHHUS.

11. JIsymepHbIe aGuHHBIE TPeOOpa3OBaHUSL.

12. Addunnble mpeoOpa3oBaHHs B IPOCTPAHCTBE.

13. O6nactp Buzyanuzauuu u GyHKUIUS KagpupoBaHus. OTceueHue.
14. Buzyanuzanus TpexMepHBIX n3o00paxenuil. [lapannensHoe mpoekTHpoBaHue.
15. Buzyanu3zamus TpexMepHBIX n300paxeHuii. [lepcrekTHBHOE TPOEKTHPOBAHUE.
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Ilpumep sxzamenayuonnozo ounema
Bunem Ne |

1. Cucrembl pacTpoBOi 1 BEKTOPHOI1 rpaduku.
2. MaremaTtryeckoe onpeielieHue: BEKTOPHOE U a)pUHHOE POCTPAHCTBO.
3. OpenGl. Apxutektypa 1 0COOCHHOCTH CHHTAKCHCA.
4.2. Texymas arrectauus (TeKylil KOHTPOJIb OCBOEHHUS KOMIIETEHIINI)
4.2.1. Tecmupoeanue
TectupoBanue MPOBOAUTCS B LEJAX ONEPATHBHOIO MOHUTOPHHTA KaYECTBA YCBOCHHS TEOPETUYECKOTO U TIPAKTH-
YeCKOro MaTepuaia (Tadsuma 8).

Ta6mmma 8 — [lIkana oreHUBaHUS KOMITCTEHIIUN TTPH TECTUPOBAHUHT

ypOBCHB OCBOCHUS KOMIICTCHIIU

[Ixana oneHUBaHUA _ _ —
Bricokuii ypoeHb | ba3oBblil ypoBeHb [[10porosblil ypoBEHb

Y nenbHbIA BeC MPaBUIILHBIX OTBETOB 110 TEMaM Bonee 90 70-90 50-70
JIMCLUTUIMHBI, CBSI3aHHBIM C COOTBETCTBYIOIICH
KOMIIETEeHIHEH, Yo

Cnucox npoeooumuvix mecmoes

1. BseneHue B KOMIBIOTEPHYIO TpaduKy.
2. MareMaTu4eckne OCHOBBI KOMIIBIOTEPHOU T'padrKH.
3. TD'padudeckoe nmporpaMMHUpOBaHUE.
4. Omnepauuu ¢ n300pakeHUEM Ha ypOBHE pacTpa.
5. Kpussle 1 KpuBOIHHEHHBIC TOBEPXHOCTH.
[Ipumep TectoBoro OuteTa MpuBeAeH B TabIHIIE 9.

Tabmuua 9 — Bunet TecroBoro onpoca «BBezieHre B KOMIBIOTEPHYIO TpaduKy»

Bapuanr 1 | ®10 Ip.

1. Ykaxure mpaBwibHOE onpenencane Komnviomephoii cpaguxu.

O npeobGpasyer uzobpaxkenne Ha HOPMaILHO MOHSATHBIN SI3bIK CHMBOJIOB;

O Bocmpou3BOIUT H300paKEHUE B CIydae, KOTr/la HCXOTHOM ABIACTC HHPOPMAIIHS HEU300pa3uTeIbHOM

MIPUPOIBI;

O paccmaTtpuBaeT 3a7a4u, B KOTOPBIX H BXOJIHBIC U BBIXOIHBIC TAHHBIC SIBJISIFOTCS H300PaKCHUAMM;
2. YTo U3 MepeyrCICHHOTO SBJISIETCS KOMIOHEHTaMu 1iBeToBoN Mozenn CMYK:

O sxenThIid;

[0 Oembrit;

O romny6oi;

0 nuaoBeIi;

O dgepHbIid.

4.2.2. Konmponvnas padoma

KontponbHas paboTa 3TO MPOAYKT CaMOCTOSATENLHON paboThl (aKTHBHOCTH) CTYEHTA IO KPYT'Y BOIIPOCOB, CO-
CTaBIISIIOIIMX MPEAMET H3Y4CHUsI, OTpaHUUEHHBIX paHee oNpe/esieHHOW TeMoil. OTBEThI Ha ITOCTaBICHHBIE BOIIPO-
CBI IAI0TCs MMCbMEHHO. KOHTpOJIbHBIE pabOThl IPOBOAATCS B LEJISAX ONEPATUBHOIO MOHUTOPHUHIA KauecTBa YCBOE-
HUSL TEOPETUYECKOTO U MPaKTUYeCcKoro Mareprana (tabmuia 10).

Tabmuma 10 — [lkana oreHMBaHMS KOMITETEHIIMNA TIPH BHIMIOJIHEHWH KOHTPOJIBHBIX paboT

YpoBeHb 0CBOEHHSI KOMMIETEHIINMHU
Ixana omeHNBaHUA

Beicoknii yposenb | ba3oBrlii ypoBeHb IloporoBslii ypoBeHb
VY nenpHbIN BEC MPaBUIIBHBIX Bonee 90 75-90 30-75
OTBETOB TI0 TEMaM JTUCIIATUINHBI,
CBSI3aHHBIM C COOTBETCTBYIOILEH
KOMIIETEHIINEH, %o

Huxe nepe4vymc/ieHbl TEMbI KOHTPOJIbBHBIX pa60T, NpoBOAUMBIX BO BpeMA U3YICHHUA AUCHHUII/IN-
HBI.

Kontponbnas padora «DopmMynsl anreOpbl BEICKa3bIBAaHHN
1. OcHOBHBIC OHATHSI KOMITBIOTEPHOH IpaduKu.
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2. Tpadudeckoe mporpaMMHUpOBaHHE.

[Tpumep Ouera KOHTPOIBLHOM paboTh puBeaeH B Tabmume 11.

12

Tabmuua 11 — Ipumep Ounera KOHTPOIBHOM PadoThl «OCHOBHBIE MOHSITHSI KOMITBIOTEPHOH rpaduKm»

BapwuanT Ne 1

1. Onpenencuune Agpghunnozo npocmpancmea, B 4eM ero OTIIMINE OT BEKTOPHOTO MPOCTpaHCTBA?
2. Toctpoiite MaTpuily pacTsbKeHUs ¢ KO3 GUIMEHTaMu pacTsHkeHust 4 BIOJb ocu abeuuce, 8 BAOIb OCH Opau-
Hat. PacTshkeHre MPOU3BECTH OTHOCHTENBHO TOUKH A (-3, -3).

3. IocTpoiiTe MaTpuily KOMIIO3UIMY TTPEOOPA30BAHMUI: TOBOPOTA BOKPYT OCH a0CIIUCC Ha yroj % U OTpa)KCHUS

OTHOCHUTEIFHO OCH OpAMHAT. MaTpHIly KOMITO3UITNH ITPeo0pa30BaHnil MPUMEHHTE K (PUTYpe C BEpIIHHAMHU:
A(0,0,0), B(5,0,0), C(7,3,-5), D(5, 10, -3).

4.2.3. JlabopamopHasi paboma

JlaboparopHbie pabOTHI MPOBOJATCS B COOTBETCTBUHU C METOJAMYECKUMH YKa3aHUAMH [6], cofepKamuMu 1Ielb,
MOPSJIOK BBINIOJHEHHS, KOHTPOJIbHBIE 3aJaHusl (BOIPOCkl), Gpopmy otueTHOCTH. IlpH mpoBeneHnn TeKyIeil arre-
CTalluu MCIIOJIB3YIOTCA IMOKA3aTC/IM U KPUTCPUH OLICHMBAHHA, a TaKXKC KaUCCTBCHHAsA IIKaJja, INPEACTABJICHHLIC B

Tadm. 12.

Tabmuma 12 — lllkana oneHUBaHUs KOMITETEHIIHIA TTPH BHIIOJTHEHUH JIA00OPATOPHBIX paboT

o JabopaTopHoil paboTe
BBITIOJIHCH T'pPaMOTHO H
COOTBETCTBYET TpeOOBa-
HUAM, HW3JI0XKXCHHBIM B
MCTOJUYCCKUX YKa3aHU-
sx. [lpu 3amuTe nabopa-
TOPHON pabOThI CTYACHT
CBOOOJTHO OPHEHTHPYET-
Csl B TEOPETUYCCKOM Ma-
Tepuaie, yMeeT aHallu-
3UpPOBATh IMOJTY4YCHHBIC
pe3yibTaThl, OTBEYAeT Ha
KOHTPOJIbHBIE BOIIPOCHI.

MOJIHEHHUST pa0OThl TMOHAI00M-
JIOCh JIOTIONTHUTENBHOE BpEMsI.
Otuer mo nabopaTopHOil pa-
00Te COOTBETCTBYET TpeOoBa-
HUSIM, H3JIOKEHHBIM B METO-
OUYECKUX YKazaHusx. llpu
3amuTe J1abopaTopHOU pabo-
THI CTY/JICHT OPUEHTUPYETCS B
TEOPETUYECKOM MaTrepuaiie C
MOMOIIBIO CIIPABOYHOM JIHTE-
patrypel, MOXET BBITIOJIHUTH
YaCTUYHBIA aHaJU3 IMOJIYYEH-
HBIX PE3YyJIbTATOB.

Ixana YpoBeHb OCBOEHUSI KOMIIETEHIIUU
OLICHHUBA-
s Beicoknuii ypoBeHb basoBelii ypoBeHb IToporoBelii ypoBeHb
Kpure- CrynenT Beimonsauia JIP CTyIeHT BBINONHWI J1abopa- [Ipu BemmonHeHun naboparopHol pabo-
pHUH OIle- | CAMOCTOSITEJIbHO B II0- | TOPHYIO paboOTy c€aMOCTOfA- | Thl CTYIEHT HCIIONb30Baj IIa0JIOH 3ana-
HHUBAHUS | JIOKEHHBII CPOK, OTHYET | TE€JIbHO, BO3MOXKHO [UI BBI- | HUS, Pa3pabOTaHHBIN HE CaMOCTOSTEIBHO,

JUIS BBITIOJTHEHHUsT JabopaTtopHOW padoThHI
MOHA00MIIOCH  JIOTIOJTHHUTENLHOE BpEMSL.
Otuet no nabopaTopHoi paboTe COOTBET-
CTBYET TpeOOBaHHSM, W3JIOKCHHBIM B Me-
TOAWYECKUX yKazaHusax. [lpu 3amure ma-
060opaTOpHOI PabOTHl CTYACHT HCIOJB3YET
CIpPAaBOYHBIE MaTepuanbl. AHaIWA3 IOJY-
YEHHBIX PE3YyJIbTATOB MOXKET OBITh BBIIMOJI-
HEH M0 3apaHee pa3pabdoTaHHOMY mIabiio-

HY.
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