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1. IEPEYEHb KOMIIETEHLIMI C YKA3SAHUEM OTAIIOB UX POPMHNPOBAHI
B [NIPOLIECCE OCBOEHU A OBPA30OBATEJIbBHOU ITPOI'PAMMEBI

[Iporiecc u3ydeHus: AUCHUTUIMHBI «AJTOPUTMBI BBIYMCIUTEIBHON T€OMETPUN HaIpaB-
JieH Ha (OPMHUPOBAHUE CIEAYIOIINX KOMITCTCHITHI:

KOI[ 1 HAMUMCHOBAHUC
KOMHGTGHIIPIIZ BBIITYCKHHKA

KOJI W HAMMCHOBAHUC MHAUKATOpa NOCTHXKCHUA KOMHGTGHHI/Iﬁ

[IK-1 Cnocoben xoaupo-
BaTh Ha SI3BIKaX
POTPaMMUPOBAHUS

(0OBEKTHO-OPUEHTHPOBAH-
HBIX, COBPEMEHHBIX CTPYK-
TYPHBIX SI3BIKaX, SI3bIKAX
COBPEMEHHBIX OW3HEC-TIPH-

IIK-1.1. Pa3zpabarbiBaeT koA HHPOPMAIIMOHHBIX CHUCTEM U 0a3
JTaHHBIX TH(POPMAITMOHHBIX CHCTEM.

IIK-1.2. OcymectBriser BepupHUKAUIO KoAa, 0a3 MaHHBIX U
CTPYKTYpbI 0a3 JaHHBIX HH()OPMAIIMOHHBIX CUCTEM

I1IK-1.3. Ycrpanser oOHapyXeHHble HECOOTBETCTBHS C IpUMe-
HEHHEM METOJWK TECTUPOBAHHS pa3padaThiBaeéMbIX HH(pOpMa-
LIUOHHBIX CUCTEM

JIO’KEHUH)

IIK-2  Cmocoben  mpo- | IIK-2.1. Ilpumensars MeTonsl 0OCIENOBaHUS OpraHU3alMU U
BOJIUTh obcnenoBanue | aHanu3a BXOAHOW uHGopmaruu ais GhopMHpoOBaHUsS TpeboBa-
OpraHu3aliii,  BBIABIATH | HUM K MHPOPMALIMOHHOM cucTeme

uHpopMarmonusie norped- | [1K-2.2. OcymecTBisTh I€ATENbHOCTh IO IPOBEICHUIO IIe-
HOCTHU [I0JIb30BATENEH, | PErOBOPOB U Mpe3eHTalui Uil HHPOPMUPOBAHUS 3aKa3YUKOB O

dbopmupoBaTh TpeOOBAHUSA
K HWHQOPMAIMOHHOW CH-
cTeMe

BO3MOXKHOCTSIX UH(OPMALIMOHHOW CUCTEMBI.

[1K-2.3. BpusBuate MHGOPMALMOHHBIE NOTPEOHOCTEH MOJIB30-
Baresei, onpeaenser BO3MOXHOCTU JOCTUKEHHSI COOTBETCTBHS
MHPOPMALIMOHHBIX CHUCTEM MEPBOHAYAIBHBIM TpPeOOBAHUIM
3aKa3uuKa, pa3padaThIBaeT CTPATEIMU YNPaBJICHUS 3aUHTEPECO-
BAaHHBIMM CTOPOHAMHU B IIPOEKTE.

[1K-3 CnocoGeH npoexTH-
poBaTh M pa3pabaThiBaTh
nH(GOpPMaIlMOHHbIE cHu-
CTEMBI B COOTBETCTBHU C
TpeOOBaHUSIMH 3aKa3UHKa

[IK-3.1. BpimonHsats jaedcTBUs  pa3pabOTKe MPOTOTHUIIOB
MH(POPMALIMOHHBIX CHCTEM, MOOMIIBHBIX M BeO MPHIIOKEHHUH
[1K-3.2. BoInonHATh AeMCTBUS MO MPOSKTUPOBAHUIO, BeprUpUKa-
UM UH()OPMAIIMOHHBIX CUCTEM, MOOMIIBHBIX U BEO MPHUIIOKEHHIH
B COOTBETCTBUU C TPEOOBAHUSIMHU 3aKa34YHKa.

IIK 3.3. Biagerb MHCTpYMEHTaAMHU M METOAAMHU DPa3pabOTKH U
TECTUPOBaHUs 6a3 TaHHBIX UHHOPMAIIMOHHBIX CUCTEM

Ne Kon HaumenoBanue

1/ | KOMIIETCHIIUU KOMIIETEHIIUH Otansl GOpMUPOBAHUST KOMITETCHIIUH

1

1. [IK-1 Cnocoben komupo- | I Oman — 3nams:
BaTb Ha s3bikax | [IK-1.1. - crmoco6sl pa3paboTku kojga HHpOpMAIH-
IporpaMMHUpOBa- OHHBIX CUCTEM
HUS (0O6bekTHO- | 2 Dman — Ymems:
opueHtupoBanHblX, | [IK-1.2. - ocymecTBisaTs Bepudukanuio koaa, 6a3
COBpPEMEHHBIX JaHHBIX U CTPYKTYpbl 0a3 NaHHBIX MH(POPMAIUOH-
CTPYKTYPHBIX SI3bl- | HBIX CHCTEM
Kax, SA3bIKaX | 3 Dman — Brademo:
COBPEMCHHBIX [IK-1.3. - HaBbIKaMHM YCTpaHEHHS OOHAPYKEHHBIX
OM3HEC-TIPHIIONKE- HECOOTBETCTBUI C IPUMEHEHUEM METOJUK TECTUPO-
HH) BaHUs pa3pabaTbiBaeMbIX HHMOPMAIIMOHHBIX CH-

CTEM

2. I1K-2 Cnocoben npo- | I Oman — 3nams:
BouTH oOcnenosa- | [IK-2.1. - meroapl oOcnenoBaHMUs OpraHU3alUU U
HUE OpraHu3alui, | aHagu3a BXOAHON MHGopMauuu ajsi GopMHpOBaHUS
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BBIABJIIATD

nH(pOpMaITMOHHBIE
MOTPEOHOCTH TOJb-
3oBatenei, Gopmu-
poBate TpeOOBaHUs
K  uHbOPMAIMOH-
HOU CHCTEME

TpeGoBaHui K MH)OPMAIIMOHHOHN cUCTEME

2 Oman — Ymems:

OHHOW CUCTEMBI

[IK-2.2. - oCymecTBIATh AEATEIBHOCTh MO MPOBE-
JICHUIO TIEPETOBOPOB U MPE3CHTAIUH ISl WH(DOPMHU-
pPOBaHUS 3aKa3UYMKOB O BO3MOXKHOCTSX MH(MOpMAI-

3 Dman — Braoemn:

[1K-2.3. - HaBbIKaMH BBISABICHUS HH()OPMAITMOHHBIX
MOTPEeOHOCTEH TOJIb30BATENECH,

- HaBbIKaMU OIPE/IEICHUS] BO3MOXHOCTU JOCTHXKE-
HUSl COOTBETCTBUS MH(DPOPMALMOHHBIX CUCTEM Iep-
BOHAYaJIbHBIM TPEOOBaHUIM 3aKa3UMKa;

- HaBBIKAMU pa3pabOTKHU CTpaTEerMH YIPaBICHUS
3aMHTEPECOBAHHBIMHU CTOPOHAMM B ITPOEKTE

T1K-3 Cnoocoben
OaTbIBaTh

CUCTEMBI B

TPOEK-
THPOBaThb U paspa-

nH(pOpPMaLMOHHbIE

BETCTBUU C Tpebo-
BaHHUSAMH 3aKa3uHKa

[ Oman — 3name.:
IIK-3.1. - cmocoOsl

JIOKEHUI

pa3pabOTKH  MPOTOTHUIIOB
MH(GOPMAIIMOHHBIX CUCTEM, MOOUIBHBIX U BEO MpU-

CcooT- | 2 Dman — Ymems:

TpeGOBaHI/I}IMI/I 3aKa34yuKa

[1K-3.2. - BBIMOJHATH ACHCTBUA IO MPOEKTUPOBA-
HUIO, Bepu(UKaui HHPOPMAITMOHHBIX CHCTEM, MO-
OMJIBHBIX M BEO NPUIIOKEHUH B COOTBETCTBUU C

3 Dman — Braoems:

CUCTCM

[1K-3.3. - HHCTpYMEHTaMHU U METOJIaMH Pa3pabOTKU
U TEeCTUpPOBaHUA 0a3 JMaHHBIX HHPOPMAIIMOHHBIX

2. TIOKA3ATEJI Y KPUTEPUU OLIEHUBAHMS KOMITETEHLII HA PA3JIMYHBIX
OTAITAX UX ®OPMUPOBAHN A, OIIMCAHUE IIKAJI OHEHUBAHUA

|
= Kpurepuu oniennBanus
Ne g 5 HanmMmenoBanme KOMIIETCHITIHI
= Ixama oneHuBanus
n/m| &~ 2 KOMIIETEHLIUH Ha pa3IuvHbIX 3Tanax
é (dbopMupoBaHUs
1. | IIK-1 | CnocobGen komm- | I Dman — 3nams: Onenka
poBath Ha s3bikax | [1K-1.1. - cmocoOs1 pa3paboTku kKoja «3AUYTEHO»:
IpOTPaMMHUPOBa- | WH(POPMAIIMOHHBIX CHCTEM 1. YcBoenue
HUA  (OOBEKTHO- MIPOTrPaAaMMHOTO
OPUEHTUPOBAH- 2 Oman — Ymems: Marepuaa.
HBIX, coBpeMeH- | [IK-1.2. - ocymiecTBiATh Bepuduka- | 2. YmMenue
HBIX  CTPYKTYp- | IIUIO KOJa, 0a3 JaHHBIX U CTPYKTYpbl | IPUMEHATE
HBIX A3BIKAX, A3bI- | 0a3 JaHHBIX WH(GOPMAIMOHHBIX CH- | OCHOBHBIE IIPHEMEI U
KaX COBPEMEHHBIX | CTEM METO/bl  00pabOTKU
ousHec-ipwioxe- | 3 Dman — Brademo: JaHHBIX.
HUIA) [IK-1.3. - HaBbikamMu ycrpaHeHwus | 3. Buimonnenue
OOHApYy>KEHHBIX HECOOTBETCTBHH ¢ | MPAKTUICCKUX
NPUMEHEHHEM METOJIUK TECTHPOBa- | 3aJaHUi "
HMs pa3pabarbiBaeMbIX MH(pOPMAIU- | CAMOCTOSTEILHOM

OHHBIX CUCTEM

paboThI 32 ceMecTp.
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2. | TIK-2 | Cmocoben  mpo- | I Dman — 3namy: 4. TouyHoCTb
BomuTh obOcieno- | [IK-2.1. - Meromsl o00ciemoBaHusa | ©  00OCHOBAHHOCTH
BaHUE OpraHu3a- | OpraHu3allMd W aHajiu3a BXOJHOH | BBIBOJIOB.

UHA,  BBIBIATH | HHGopManuu aist  popmupoBanus | 5. TouHsle, MOIHBIC
uH(POPMaIINOH- TpeOoBaHUl K HMH(DOPMAIMOHHON | U JIOTUYHBIC OTBETHI
HbIE MTOTPEOHOCTH | CUCTEME Ha JIOTOJHUTEIbHbIC
MOJIb30BaTENEH, 2 Oman — Ymems: BOIIPOCHI.
dbopMHupOBaTH IIK-2.2. - oCylIeCTBIATh NESITENb- Ornenka
TpeboBaHus K | HOCTh 10 mposeneHuto neperoBopoB | «HE SAUTEHOM:
nHpOpMaIoH- u mpe3eHTanui st uHpopmupona- | 1. Hesnanue
HOH cucTeme HUSL 3aKa3YMKOB O BO3MOXHOCTSX | 3HAYUTEILHOU
MHGOPMaLMOHHON CHCTEMBbI 4acTH
3 Oman — Brademy: POrpaMMHOTO
IIK-2.3. - HaBbIKAMHM BBIABJIEHUS | MaTepHalia
MH(POPMAIMOHHBIX  ToTpeOHOCTel | 2. HeBbimonnenue
MOJIb30BaTee, MPAKTUYECKUX
- HaBBIKAMH OIIPCICIICHUS BO3MOXK- 3alaHui u
HOCTH JIOCTHDKEHHSI COOTBETCTBHSI | CAMOCTOSATEIBHON
MH(POPMALMOHHBIX CHCTEM TEPBO- | PAOOTHI 3a CEMECTP.
HavaJbHBIM TPeOOBaHUAM 3aKazuM- | 3. I'pyOble ommbku
Ka; IPpU  BBIIOJIHEHUH
- HaBbIKaMU Pa3pabOTKH cTpaTeruu | MPaKTHYECKUX
YIpPaBJICHUA 3aMHTEPECOBAHHBIME | 3aaHUM u
CTOPOHAaMH B IIPOEKTE CaMOCTOSITENIbHOM

3 | IIK-3 | Cnocoben mpoek- | I dman — 3uamo: paboTHI.
tupoBath M pas- | [IK-3.1. - cnocoOsl paspaborku | 4. Heymenne
pabaTbIBaTh MPOTOTHUIIOB HMH()OPMAIIMOHHBIX CH- | BBIACIUTH IJIaBHOC,
nH(pOpPMaIMOH- cTeM, MOOWJIBHBIX U BeO Mpuioxe- | CAEIaTh BBIBOJIBI
HBIC CHCTEMBbI B | HUH U 00001IeHHS.
COOTBETCTBUU  C | 2 Dman — Ymemn: 5. HenpaBuiibHbIe
TpeOOBaHUSIMU IIK-3.2. - BEINOJIHATE OEUCTBUS IO | OTBCTHI Ha
3aKa3uyuKa MPOCKTUPOBAHMUIO, BepuduKanuy | AONOJTHUTCIBHBIC

MH(OPMALIMOHHBIX CUCTEM, MOOMIIb- | BOTPOCHL.
HBIX U BEO MPHUIOKEHUHA B COOTBET-
CTBUU C TpeOOBAaHUSIMU 3aKa3unKa
3 Oman — Brademy:
IIK-3.3. - UHCTpyMEHTaMu U METO-
JamMu pa3pabOTKU U TECTUPOBAHUS
0a3 MaHHBIX MH()OPMALMOHHBIX CH-
cTeM
3. TUIIOBBIE KOHTPOJIBHBIE 3ATAHUW A NJIM MUHBIE MATEPUAJIBI,

HEOBXOJIVMMBIE JIJIS OLJEHKY 3HAHUIM, YMEHHNI, HABBIKOB U (MJIM) OITBITA
AEATEJIBHOCTH, XAPAKTEPU3VIOIINX STAIIBI POPMNUPOBAHIMA
KOMIIETEHIIMH B ITPOLECCE OCBOEHM OBPA30OBATEJIBHOU [TPOT'PAMMBbI

13TAIl - 3BHATH

cTpaHcTBe?

Bomnpocel K yCTHOMY onipocy
1. Kakue MeTo1bl mpOeIupOBaHUsI BbI 3HACTE?
2. CKOJBKO MPOEKUUNA TOYKA HA KOMIUIEKCHOM YEpTEXKEe ONMPENEIsIOT €€ MOJIOKEHHUS B IMpO-

3. Kak 3amaercs npsimMasi Ha KOMIUIEKCHOM 4epTexe?
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4. Yo Ha3bIBAaETCS NMPSIMOMN OOILETo MOJIOKEHUS?

5. Kakue nonoxxeHust npsiMoil Ha KOMIUIEKCHOM YepTEKe SBISIOTCA YaCTHBIMU?

6. Kakue npsimple Ha3bIBAIOTCS NIEPECEKAIOIUMUCS?

7. Kakne npsiMble Ha3bIBAIOTCS MapauIeIbHBIMA?

8. Kakue npsiMble Ha3bIBalOTCS CKPEIMBAIOIUMUCS MPSIMBIMH?

9. HazoBuTe cnoco0 3aaHusl MIIOCKOCTH OOIIETO MOJI0KEHHsI Ha KOMIUIEKCHOM depTexe?

10. HazoBuTe yciioBUE NPUHAIIEAKHOCTH TOYKU U MPSMOM IIIOCKOCTH?

11. Yro Takoe JIMHUM YPOBHS IUIOCKOCTH U JJISl YETO OHU UCIIOJIB3YIOT?

12. Kak pacnonoxeHsl IpoeUpyOLIUe JI0CKOCTH OTHOCUTEIBHO MII0CKOCTEN MPOEKIUt?

13. Kak pacnosyioxeHbl IIIOCKOCTHA YPOBHSA OTHOCUTENIBHO IUIOCKOCTEN MTPOCKIIHIA.

14. Yto Takoe cies MiI0CKOCTH, BBIPOKACHHAS TPOEKIMS?

15. 13 kakux reoMeTpuyecKux GUIryp COCTOUT T€OMETPUYECKasi YaCcTh OMPEIENIUTENSI TOBEPXHO-
CTH BpauieHus?

16. 13 kakux reoMeTpUYeCcKUX GUIryp COCTOUT T€OMETPUYECKasi YaCTh OMPEIENIUTENsI TOBEPXHO-
CTH MapajuIeNbHOIO NepeHoca?

17. Kak pemraercs 3a1a4a Ha IepecevyeHre NpSIMON JTMHUU C IOBEPXHOCTBIO?

18. Ha noBepxHOCcTH cepbl ONMpeneinTh TOUYKH, PaBHOYAAJICHHbIE OT TPEX 3a/JaHHBIX TOYEK,
PacroJIOKEHHBIX BHE CepHI.

19. Kak nmocTpouTh INIOCKOCTh, KOTOPasi MPOXOJUT YE€pPE3 NAHHYIO NMPSAMYIO U MEPECEKAET KOHYC
BpallleHus 1o napadosne?

20. Ha ueM ocHOBaHa Ki1accU(pHUKAIH aKCOHOMETPHUUECKUX MPOCSKIUT?

21. Yto Takoe k03P PUIMEHT UCKAKEHUS?

22. B xakue GUrypsl MNpOCHHUPYIOTCS OKPY)KHOCTH B H30METPHUYECKOW U JAUMETPUYECKOMH
MPOEKINU?

23. CoxpansieTcs 11 NapajuIeIbHOCTh JIEMEHTOB IIPEAMETOB B aKCOHOMETPUUECKOM MPOEKIUU?
24. Kakye mOBEpXHOCTH OTHOCATCS K Pa3BEPTHIBAEMBIM?

25. JIns KakuX TIOBEPXHOCTEN UCIIONIb3YIOTCS TOUHBIE pa3BEPTKU?

26. Kakne moBEepXHOCTH OTHOCATCS K HEPA3BEPTHIBAEMBIM ?

27. Kakue pa3BepTKU NPUMEHSIOTCS JJI1 HEPA3BEPTHIBAEMBIX ITOBEPXHOCTEM?

28. Kakue crmocoObl mocTpoeHMs TPUOTHUKEHHBIX U YCIIOBHBIX PA3BEPTOK CYIIECTBYIOT?

29. Jlns Kakux pa3BEpTOK MOYKHO HUCII0JIb30BATh AHAJIUTUYECKUI MPUEM TIOCTPOEHUS?

30. YUto Takoe BEKTOPHOE MPOCTPAHCTBO U €0 OCHOBHBIEC 3aKOHBI?

31. Kak MOHO 3a1aTh ypaBHEHUs IPSIMON B BEKTOPHOM BuUe?

32. Yro Takoe BEIMYHHA BEKTOPA U €ro JeKapTOBbI KOMIIOHEHTHI?

33. Uro Takoe KOMIIOHEHTA BEKTOPA B 3a/laHHOM HaIlpaBJICHUU?

34. CxalipHOE MPOU3BEICHUE —3TO BEKTOP WM YHUCIIO?

35. Uto Takoe BEKTOPHOE MTPOU3BeAECHUE?

36. Kak napasienorpaMm CBsI3aH ¢ BEKTOPHBIM ITPOU3BEICHUEM?

37. Kak 3a1aTh BEKTOPHOE YPaBHEHHE IIIOCKOCTH?

38. UTo Takoe CMEIIaHHOE MPOU3BEICHHUE?

39. Kak napayuienenumnes cBsA3aH O CMEIIAHHBIM ITPOU3BEIEHUEM ?

40. Yto Takoe appuHHBIEC TPeoOpazoBaHus?

41. Kakue cBoiicTBa appUHHBIX peoOpa30BaHuil BbI 3HaeTe?

42. J151s1 4ero HyKHbI OJJHOPOJHBIE KOOPIHHATHI?

43. Komno3unus apuHHBIX TpeoOpa3oBaHU KOMMyTaTHBHA?

44. Kakue Buab! ahpUHHBIX TpeoOpa30BaHUil Ha MJIOCKOCTH BbI 3HaeTe?

45. B ueM CyIIHOCTbh METO/1a AapAJUIEIBHOTO IPOEIUPOBAHMS?

46. Yto Ha3bIBaeTCS MEPCIEKTUBOMN?

47. B ueM 3aKJIr04aeTcsi OCHOBHOM 3aKOH IE€PCIIEKTUBBI?

48. Kakas Touka Ha3bIBaeTCsI TOUYKOM cxoja’?

49. CKOJIBKO TOUYEK CX0J1a MOXKET ObITh?

50. Yro Ha3bpIBaETCA yIiIoM 3peHUs?
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51. Uem uHTEpHOIALMSA OTIIMYAETCS OT allPOKCUMALUH?

52. Jlng 4ero ucrosb3yoTces anreOpandeckue MHOTOUYJICHBI B 3a1a9€ WHTEPIOJISIIHN ?

53. Kaky1o MHTEPIOJISIHIO JOKAIbHYIO WU INI00aIbHYI0 BBIYUCISIOT C MOMOIIBIO MHOTOUJIEHA
Jlarpanxa?

54. 3aueM Hy>KHa KyCOUYHO ITOJIMHOMHUAJIbHAsl HHTEPIIONIALNA?

55. B xakux 3agauax NpUMEHSIOT KyOUYecKuil crutaiin?

2J3TAIl - YMETbH

NuauBuayaabHble 3a1aHUA
IIpeoOpa3oBaHus HA MJIOCKOCTH.
Co3marh peKIaMHBIA POJIMK, B KOTOPOM HCIIOJIB3YIOTCS BCE BUABI MPeoOpa3oBaHWi Ha
IUIOCKOCTH:
nepeMelleHne, MacitabupoBanue 1 BpamieHue. CrokeT NpUayMaTbh CaAMOCTOSTENBHO.

IIpocTpaHcTBeHHBIE MPEOOPA30BAHNUS M MPOEKIIUH

Bzaumnvie mnozoepannuxu

Ecnu nieHTpsl TpaHei 0JHOr0 MHOTOTPaHHUKA SIBIISTIOTCSI BEPIIMHAME JIPYTOr0 MHOTOTPaH-
HUKa, TO TOBOPSIT, YTO MIEPBbII 3 HUX B3aMMEH BTOPOMY.

N300pa3uth Ha SKpaHe

a) OkTa’p B3anMeEH KyOy

0) Mxocasip B3aMeH J0JEKAdIPY

B) Terpasp B3aumeH cam cebe.

036€30v16aHUE BLINYKILIX ME

VY BBINYKJIBIX MPAaBUIBHBIX MHOTOIPAHHUKOB MPOJIUM BCE TPaHM JI0 MepeceueHus APYyT C
npyrom. B aTom ciydae Ky0 m TeTpaszp HE MOPOXKIAIOT HOBBIX (UTYp — UX TpaHH HE Tepece-
KaloTCA.

N300pa3uTh Ha SKpaHe

r) [IpogomxeHHbIN OKTad P

1) 3BE34ATHIN JOIEKad AP

€) 3BE€3q4aThlii UKOCA3P.

Kombunayuu seinyxnvix men

N3006pa3uth Ha dKpaHe

) KomOuHammio u3 kyda u okrasapa

3) KomOunanumio u3 1Byx kyoos

1) KomOMHaIMIO M3 HECKOIBKHUX KYOOB.

Jiia xaxaoro 3aanus BeIOpaTh Hanbosee HArsAHYI0 Mpoekiuio. OpraHu3oBaTh nepemMe-
IIeHHe, MacluTabupoBaHUE U BpalleHue 0a30BbIX (MCXOJIHBIX) MHOTOTPAaHHHUKOB. Y AaJUTh He-
BUJUMbIE TPaHHU.

IloBepxHOCTH, MMEIOII[HE AHATUTHYECKOE OMTUCAHME

a) M300pa3uTh YeThIpe MPOCKIUU PA3TUIHBIX IMOBEPXHOCTEH, 3aJaHHBIX YpPaBHCHHUSIMH
Buna Y=F(X,Z). Hampuwmep,

Y=(1/5)* sin (X)*cos(Y)- (3/2)*cos(7*a/4)*exp(-a), a=(X-pi1)*(X-pi) + (Z-pi)*(Z-pi)

BoInonHuTh ceueHus AByMs ceMeNCTBaMH IIIOCKOCTEH. Y TaMuTh HEBUIUMbIC JTMHUU.

0) [pubnuzute moBepxHocTh Y=F(X,Z) moiuroHajibHOW CETKOW. YaduTh HEBUIAMMBIC
rpaHu METOJIOM 0OpaTHOIO X0/a JIyya.

B) [TocTpouTh OTHOMONOCTHBIN THIEPOOJION, TUTIEPOOTMYECKUI MapadoIon], KOHYC, -
JTUHJIP.

IMoBepxHOCTH, HE UMEIOIIE AHATUTHYIECKOTO OTMCAHMSA.
a) M300pa3uth TOp. Y 1anuTh HEBUAUMbIC JTUHUH.
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6) M300pa3uth BUHT C MPSAMOYTOJIILHON Pe3bOOi.

B) M300pa3uth MOBEpXHOCTHh BpAIICHUSI, 00pa3yroIias KOTOPOH 3a1aéTcs TOYKaMU B MPO-
cTpaHcTBe. [l mocTpoeHus: oopa3yrolei BOCIOIb30BaThCS
e KyOMYECKMMH CIUIaifHAMHU
e KpuBbiMU be3be
e B-cruiaiiH kpuBbIMU.

r). M300pa3uth y4acTku nuHeHo# noBepxHoct Kynca. CoelMHUTH KyCKH MMOBEPXHOCTH
o o0miemMy peopy.

1) N300pa3zuth Kycku nosepxHocrei bespe. CoeMHUTH KYCKH OBEPXHOCTEH 10 001IeMy
peopy.

e) N306pa3uts B-crnaiiH moBepXHOCTD.

) M300pa3uth OMKyOHUecKyro oBepXHOCTh KyHca.

HCHOJIb3yH PA3JIHYHBIE€ METOAbI 3aKPACKA U AJITOPUTMbBI YAAaJCHUA HCBUIUMBIX ITO-
BerHOCTeﬁ, BBIINMOJITHUTD 3aKPaCKy 00bEKTOB U3 BbIIIEH3I0KEHHBIX 3aJaHUI.

3 OTAII - BJIAJIETD

KonTposabHbIe 32124 M0 AUCHUILIHHE «AJTOPUTMbI BIYHCIUTEIHLHONH reoMeTpUum»
- TpOrpaMMHUpPOBaHME AITOPUTMA HAXOXKAECHUS Maphl OMMKANIINX TOYEK HA IIOCKOCTH;
- TpOrpaMMHUpPOBAHHE AITOPUTMA, OMPEICIISIONIETO HAIWYIHNE TIepecedeHus Kakux-HuOy b u3 N
3aJJaHHBIX OTPE3KOB Ha IJIOCKOCTH;
- TpOrpaMMHUpPOBAHHE TPUAHTYIISAIIUH ITOJIUTOHA,
- TIpOrpaMMHUpPOBaHME AITOPUTMA JIEKOMIIO3ULIUH («pa3zelsii U BIacTBY»);
- Bbruucnenue nuarpamMmmsl BopoHoro;
- TIpOrpaMMHUpPOBaHHE AITOPUTMOB C IPUMEHEHUEM «BBIMETAHUS IJIOCKOCTHY;
- Beruucnenue tpuanrysinun Jlenone;
- IlporpammupoBanue anropurMa PaintersAlgorithm (T, Pview).

TeMbl I'PYIIIOBBIX /1 HHIAUBUAYAJBHBIX TBOPYECKHUX ITPOCKTOB MO TUCHHUILIMHE
«A.]'Il"Opl/ITMI)I BBIYHCJIUTEIbHOM reoMeTpumn»

1. Jlano mMHOXecTBO S W3 7 OTPE3KOB Ha IUIOCKOCTH, KOTOpPBIE IMPEICTaBISAIOT COOOM
(Heymopsa0oYeHHBI) Habop pedep HEKOTOPOro BBITYKJIOr0 MHOToyrojbHuka P. IlpemioxuTh
QJITOPUTM BOCCTAHOBJIEHUS P, UMEIOIU BpeMEHHYI0 clI0kHOCTh O(n log n).

2. JlTaHo MHOXeCTBO S U3 1 OKpYy>KHOCTel Ha TutockocTH. TpeOyercss HAallTH Bce TOUKH
nepeceyeHust okpyxkHoctet u3 S. (IIpennoxuTh anropuT™, UYyBCTBUTENBHBIM K BBIXOAY,
UMEIOIINI BpeMeHHYI0 clokHOCTh O((n+k) log n), T1e k — 9ucio Touek nepeceyeHus.)

3. JlaHbI MHOKECTBO S U3 7 TONAPHO HEMEPECEKAIOIIUXCS OTPE3KOB HA TUIOCKOCTH U TOY-
Ka p, He IpUHAAJIeKaIas HA OHOMY U3 oTpe3koB. [Ipennoxuts anroputm cinoxunoctu O(n log
1) JUIS HaXOXJACHUS BCEX OTPE3KOB, BUAMMBIX U3 p. (OTpe30K s Ha3bIBA€TCA BUTUMBIM U3 p, €CIIU
HaleTcs TOYKa ¢, IPUHAANIEXKAIas S, TaKas, YTO OTKPBITBIA OTPE3OK pg HE MEPECEKAET HU OJI-
HOTO OTpe3Ka u3 S.)

4. Jlna TpUaHTYJUPOBAHHOIO IPOCTOTO MHOTIOYTOJIBHMKA P, uuciom npoxanvieaHuu
(stabbing number) Ha3pIBaETCS HAWOOJIBIIIEE YUCIIO AUATOHAJICH, KOTOPHIE MOXET TEpecedb OT-
pe3ok, nexamui BHyTpu P. [IpeanoxuTe aaropuTM NMOCTPOECHHS TPUAHTYJISILUHU BBITYKIOIO
MHOTOYTOJBHUKA, JIJIs1 KOTOPO# unciio npokansiBanuii ectb O(log 1), rae n — uncio BepiuH P.

5. JlokazaTh WJIM ONPOBEPIHYTH: rpad, TBOWCTBEHHBIN TPUAHTYJSAIMM MOHOTOHHOTO
MHOTOYT'OJIbHUKA, BCET/Ia SIBJSETCS LIETbIO.

6. IlpemioxxuTh NeTEpMUHUPOBAHHBIA AJITOPUTM MOCTPOECHHUS TpaIlelOMIaIbHONW KapThl
JUIS MHOKECTBA S M3 7 OTPE3KOB Ha TJIOCKOCTH, UMEIOIINKN BpeMEeHHYIO ciioxkHOCTh O(n log n).

7. Jlano MHOXecTBO P Touek Ha rockoctd. TpeGyeTcs st kaxaoi Touku plP ykasaTh
Onmumxkaiiiryro k Hed Touky u3 P\{p}. IlpennoxuTh anroputM peuieHus IJaHHOW 3aJauyu,
UMEIOIUI BpeMeHHY10 cloxkHocTh O(n log n).
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8. Ilycth P — MHOXECTBO TOYEK, JISKAIIMX HAa HEKOTOPOW OKpPYKHOCTHU. JloKa3aTh, 4TO
NIEPBHIi (T.€. HANMEHBIINI) SJIEMEHT BEKTOpa YTJIOB TPUAHTYIISALUN OYyAET OJHUM U TEM K€ IS
BCEX BO3MOYKHBIX TPUAHTYJISALUN P.

9. Ilycth P — MHOECTBO TOYEK Ha IUIOCKOCTH. EBKIMIOBBIM MHHUMAIIEHBIM OCTOBHBIM
nepesoM (EMO/I) nnst P Ha3pIBaeTCs AepeBO, YIIOKEHHOE Ha IUIOCKOCTH, BEPIIMHAMU KOTOPOTO
SIBIISTIOTCSI BCE TOYKH M3 P, a cyMMa €BKIIMAOBBIX JUTHH BCeX pedep KOTOpOro MUHUMalbHA (110
BCEM BO3MOKHBIM TaKUM JICPEBbSM).

a) [lokasarp, uro mHOXecTBO pebep EMO/JL mnst P comepXutcs BO MHOXKECTBE pedep
TpuaHryisauuu [enone s P.

b) C ucnosp30BaHWEM IMOJYYEHHOTO pPE3yJibTaTa pa3padoTaTh aJrOPUTM TMOCTPOCHUS
EMO/] niia P, umeromuii BpeMeHHyo cinoxHocTh O(n log n).

10. Becom TpuaHTYJISIIUN MHOXECTBA TOUYEK Ha IMJIOCKOCTH HA3bIBAETCS CyMMa (€BKJIUI0-
BBIX) JUTMH Bcex ee pedep. Jloka3aTh WiM ONpOBEPrHYTh: AJIS IPOU3BOJIIEHOTO MHOKECTBA TOYEK
Ha IJIOCKOCTH TPUAHTYJISIH [leToHe SBIsieTcst TpHAHTYJ ISIeld MUHIMAIBHOTO Beca.

Bonpocsl k 3auery
ANTOPUTMBI KOMITBIOTEPHOM IpaUKH U UX CBSI3b C T€OMETpPHUEH.
OcHOBHBIE IOHATHUS HAYEPTATEIbHON F€OMETPUU U BBIYUCIUTEIBHON FEOMETPHH.
BBlITyKkiible MHOKECTBA HA IJIOCKOCTH.
. IloHsATHE BBIIYKIIOCTH C TOYKHU 3PEHUS DIIEMEHTAPHON I€OMETPUU U C TOUKHU 3PEHHUS JIMHEM -
HOM aJireOpHI.
5. Brimykiast KoMOMHAIMS, KaK YaCTHBIN CiTydail THHEHHON KOMOUHAIIMH.
6. IloHsATHE BBIMYKIIOH 000JIOUYKH MHOMKECTBA TOUEK.
7. Tlpocteimuii METOJ MOCTPOCHHSI BBHIMYKIOW OOONOYKH (Ha OCHOBE MOMCKA CaMOTO «Jie-
BOT'0» UJIM «IIPABOT0» BEKTOPA).
8. OTHOCHUTEIBHOE I0JIO)KEHUE TOUKH U BEKTOPA.
9. DddextuBHbie MeTOIBI: MeTON JI)kapBrca (3aBOpaurBaHue Mojapka), meton [ paxema, me-
TOJ «PA3AENAN U BIACTBYI».
10. Ouenka 3pPeKTUBHOCTH METOJIOB MOCTPOEHUS BBITYKIIOW 000JIOUKH.
11. CnusHHE BBITYKIIBIX 000JI0UEK.
12. TlonsATHE O TPUAHTYJIALIMA MHOXECTBA TOYEK.
13. Habop TpeyroJpHHUKOB U OTHOILIIEHHE COCE/ICTBA.
14. 3aBHCHMOCTB KOJIMYECTBA TPEYTOJBHUKOB OT YMCJIA TOYEK.
15. IlpocTteiimuii alrOpuT™M TPUAHTYJIALIHH.
16. IlonsTHE KaaHOW TPUAHTYIISALUN.

il

4. METOIUMYECKHUE MATEPHUAJIBI, OIIPEJAEJIAIOUINE ITPOLEAYPBI OLIEHNUBAHWA
3HAHUI, YMEHUM, HABBIKOB U (MJIN) OITBITA JESATEJIBHOCTH,
XAPAKTEPU3YIOIIMX STAIBI ®OPMUPOBAHM I KOMITETEHIUI B ITPOLIECCE
OCBOEHHU S OBPA3OBATEJIbHOM ITPOI'PAMMBI

1 9TAIIl - 3HATH

YcrHbIi onipoc

Kpumepuu oyenxu ycmmuvix omeemog cmyoenmos:
— MPaBUIILHOCTh OTBETA IO COJEPKAHUIO 33aJaHUs (YUUTHIBACTCSI KOJIMYECTBO U XapaKTep OIIM-
OOK IMpH OTBETE);
— IIOJTHOTA U IIyOMHa OTBeTa (YUUTHIBAETCS KOJMYECTBO YCBOEHHBIX (PAKTOB, MOHATHIH U T.I1.);
— CO3HATENBHOCTh OTBETA (YUUTHIBAECTCS TOHMMAHUE U3JIaraeMoro MaTepuana);
— JIOTMKA M3JI0XKEHUsI MaTepuasna (YUYUTHIBAETCS YMEHHUE CTPOUTH LIEJIOCTHBIN, MOCIe10BaTelNb-
HBII paccka3s, IPaMOTHO I0JIb30BaThCs CHEIMAIbHON TEPMUHOIOTHEN);
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— PalMOHAIBHOCTh HMCIIOJIb30BAaHHBIX MPUEMOB U CIIOCOOOB PELICHMs MOCTaBIEHHON y4deOHOU
3aauM (yUMTHIBAETCSl YMEHHE HCIIOJIb30BaTh Hanboliee mporpeccuBHble U 3G (EKTUBHbBIE CIIOCO-

OBI JOCTHIKCHHMSI IICITH );

— CBOEBPEMEHHOCTh U 3(P(HEKTUBHOCTh MCIIOIB30BAHMS HATJBIIHBIX MOCOOMA M TEXHUYECKHX
CPEICTB TpU OTBETE (YUUTHIBACTCS TPAMOTHO U C TOJB30M MPUMEHSATh HATJSIAHOCTH M JIe-
MOHCTPAIIMOHHBIN OTBIT IIPH YCTHOM OTBETE);

— UCTIOJIB30BaHHUE JIOTIOTHUTEIFHOTO MaTepHaa (00s3aTebHOe YCIOBHE);
— palMOHATBLHOCTH UCIIOJIB30BaHMSI BPEMEHH, OTBEJICHHOTO Ha 3a7aHue (He 0/100pseTcs 3aTsIHy -
TOCTH BBITIOJTHEHUSI 33JJaHUs, yCTHOTO OTBETa BO BPEMEHH, C YYETOM HHIMUBUIYATBHBIX OCOOCH-

HOCTEH CTYJICHTOB).

Orenka

[TpaBHWIBHOCTH (OMIMOOYHOCTD) BHIMIOTHEHUS 3a/IaHUS

«OTJIHUYHO»

IIOJIHO U apTyMEHTHPOBAHO OTBEYAET 110 COAEPIKAHUIO 3aJaHuS;
oOHapy>KMBaeT MOHUMAaHUE MaTepualia, MOXKEeT 00OCHOBATH CBOH
CYKICHUS,

MPUMEHHUTh 3HAHUS HA NMPAKTUKE, IPUBECTH HEOOXOIUMBIE TPH-
MEpBbI HE TOJIBKO IO yYEOHUKY, HO U CAMOCTOSITENIbHO COCTaBJIEH-
HBIC;

u3Jj1araeT MaTepua ocJie10BaTeIbHO U IPABUIIBHO.

«Xopouio»

[IOJIHO U apTyMEHTUPOBAHO OTBEUYAET 110 COJAEPKAHUIO 3aJaHUS;
oOHapy’KUBaeT MOHMMAaHUE MaTepuala, MOXeT 00OCHOBATh CBOU
CYKICHMUSI,

IPUMEHUTh 3HAHUS Ha NPAKTUKE, IPUBECTH HEOOXOIUMBIE MPH-
MepbI HE TOJIBKO 110 YYEOHUKY, HO U CAMOCTOSITENIbHO COCTaBJICH-
HbIE;

U3JlaraeT Marepuall MocCjIe0BaTeIbHO U MPAaBUIBHO, HO JIOMYyC-
kaeT 1-2 omnOKH, KOTOpBIE caM e UCIpPaBJIseT.

«KYOOBJICTBOPUTECIBHO»

O6Hap}I)KI/IBa€T 3HAHUC WU IIOHUMAHHEC OCHOBHBIX HOJ'IO)KGHI/Iﬁ
JTAHHOTO 3aJIaHMS;

M3JIaraeT MaTepuai HEelOJIHO B JIOMYCKaeT HETOYHOCTH B OIpe/ie-
JICHUU TIOHSATHI WK (HOPMYITHPOBKE MTPABHIT;

HE yMEeT JOCTAaTOYHO TIIyOOKO M JOKa3aTelIbHO 00O0CHOBATH
CBOU CYXJICHUS M TPUBECTH CBOU MPUMEPHI;

M3JIaraeT MaTepras HelmoCIeJOBATeIILHO U JOITYyCKAST ONIHOKH.

«HCYAOBJICTBOPHUTCIILHO»

HE3HaHUE OTBETA Ha COOTBETCTBYIOILIEE 3a/1aHUE;

JOTyCKaeT OmUOKH B (HOPMYIHUPOBKE OIPEACICHUN W TIPABUII,
HCKaXXaIOUIUE UX CMBbICI;

OecropsiIOYHO U HEYBEPEHHO M3J1araeT MaTepHuall;

HEJOCTAaTKU B MOJATOTOBKE CTYAEHTA, KOTOPHIE ABIISIIOTCS CEPbE3-
HBIM TIPEMATCTBHEM K YCIENTHOMY OBJIAJICHUIO IOCIICAYIOIINUM
MaTepUaJIOM.

2J0TAIl - YMETH

Kpumepuu oyenusanus pewrenus uHOUBUOYAIbHBIX 3A0AHUL

Ornenka

[IpaBunBbHOCTH (OMIMOOYHOCTH) BHITIOTHEHUS 3a1aHUS

KOTIIUYIHO»

- BC€ pacy€Thl BHINOIHEHBI €3 OINOO0K;

- Bce pacuéThl MoAPOOHO pacIUCaHbl;

- TIOJIy4E€HbI BEPHBIE OTBETHI;

- Ha OCHOBE IIOJIyYEHHBIX pAacUYETHBIX JAaHHBIX Ha OTIUYHOM
YPOBHE BBITNIOJHEH aHalU3 U BBIBOABI: TTTyOMHA, CTPYKTYPHOCTb,
apryMEHTHPOBAHHOCTh U SCHOCTb.
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- BC€ pacy€Thl BHIMOIHEHBI 0€3 rpyObIX OIIMOO0K;

- B 00JIBIIICH CTETEHH pacyE€ThI MOAPOOHO PACITUCAHBI;

- TIOJTyY€HBI BEpPHBIE OTBETHI;

- Ha OCHOBE IOJIyYEHHBIX PaCYETHBIX JaHHBIX HA XOPOILIEM YpOBHE
BBITOJIHEH aHAJIM3 M BBIBOABI: INIyOWHA, CTPYKTYPHOCTb, apTyMEH-
TUPOBAHHOCTb U SICHOCTb.

- pacy€Thl BHIIOJIHEHBI C OIHMOKaMU;

- HE BCE pacy€Thl paclMCaHbl;

- IIOJTyYeHBI B OCHOBHOM BEPHBIE OTBETHI,

- Ha OCHOBE IOJIyYE€HHBIX Pacu€THBIX JaHHBIX Ha YOBJIETBOPHU-
TEJILHOM YPOBHE BBIIIOJHEH aHAIU3 M BBIBOJBI: TIyOHHA, CTPYK-
TYPHOCTb, aPT'YMEHTHPOBAHHOCTb U SICHOCTb.

- pacu€Thl BBIIIOJIHEHBI ¢ TPYyObIMH OIIMOKAMU;

- HE BCe pacu€Thl paclMCaHbl;

- TIOJTyYeHBI B OCHOBHOM HE BEpHBIE OTBETHI.

«Xopouo»

«YIOBJIETBOPUTEIILHO

«HCYOOBJICTBOPUTCIBHO»

3 OTAII - BJIAJIETDH

Kpumepuu OYECHUBAHUS KOHMPOJIbHbIX 3a0ay

Onenka [TpaBUIBHOCTH (OLIMOOYHOCTH) BHITIOIHEHUS 3a/1aHUS
«pelIeHne 3a4TeHO» OTBeT 3a1auM MpeacTaBiIsieT coOOl MONHOE, apryMEHTHPOBaHHOE
penrenne (000CHOBaHO (haKTaMu, KOHICTIIHSIMEI U KATETOPUSIMHU ).
DopMyITUpPOBKA PEIICHUs] OTPaKeHA B MUCbMEHHOM BHJIE.
KonndecTBo OTBETOB TOIKHO OBITH HE MEHEE TPEX.

Pemenue 3a1a4m OCYIIECTBISIETCS KOMAHIHO.

«perreHne He 3auTeHo» | OTBeT 3aauMl MPECTaBIseT COOON KpaTKoe, He apryMEHTHPOBaH-
HOe pemieHue (HET OO0OCHOBaHUS (akTamH, KOHUEHIHSIMH U
KAaTEropusiMu).

DopMyITUpPOBKA PEIICHUs HE OTpakeHa B TUCHbMEHHOM BUJIE.
KonngecTBo 0TBETOB TOMKHO OBITH MEHEE TpeX.

Kpumepuu oyenusanus npoexmos

OneHka «OTIUYHO» BBICTABISETCS CTYJIEHTY, €CJIM OH BBIMOJIHWI padboty Ha 90%, mpu
3anmTe paboThl CTYAEHT IOKa3bIBaeT INTy00KOe 3HAaHUE BOIIPOCOB TEMBI.

OneHka «XOpollo» BBICTABISETCS CTYAEHTY, €CJIM OH BBINOJIHWI paboty Ha 75%, mnpu
3amurTe paboThl CTYAEHT 0e3 3aTpyAHEHUI OTBeYaeT Ha BOIPOCHI.

OrneHka «yJOBIETBOPUTEIBHOY» BBICTABISICTCS CTYIEHTY, €CJIM OH BBIIIOJIHHUI paboTy Ha
60% c He3HAUUTETbHBIMU OLIMOKAMU; MIPU 3aLUTE MTOKA3bIBAET €1a00e 3HAHUE BONPOCOB TEMBI,
HE BCETJIa JaeT UCUEPIIBIBAIOIINE U 0OOCHOBAHHBIE BOTIPOCHI HA 33/IaHHBIE BOIPOCHI, JTOIYCKAeT
CYILIECTBEHHBIC OIINOKH.

OrneHKa «HEYIOBJIETBOPUTEIHLHO» pab0oTa HE BHITIOJIHEHA.

Kpumepuu OYEHUBAHUA 3HAHUU Ha 3a4eme

Onenka «3AUTEHO»:

YcBoeHHe MporpaMMHOTO MaTepuania.

YMenune MNPUMCHATH OCHOBHBIC TPUEMbI U METO/AbL O6p360TKI/I JAaHHBIX.
BrimonHeHNE MpaKTHYECKUX 3aJJaHUH U CAMOCTOSTEIILHON PabOThI 3a CEMECTD.
TouHOCTh U 060CHOBaHHOCTB BBIBOOB.

TouHble, TOJTHBIE U JIOTUYHBIE OTBETHI Ha IOTIOJIHUTEIbHBIE BOIPOCHI.

SNk W=
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Ouenka «HE 3AUYTEHO»:

He3nanue 3HaUnTENBHON YaCTH IPOTPAMMHOTO MaTepHaa.

HeBrbinonHeHne NpakTHYECKUX 3a/laHUHM U CAMOCTOSITENIbHON pabOThI 32 CEMECTP.
['pyOble ommOKH MpH BBHIMOJIHEHUHU MPAKTUYECKUX 3a1aHUN U CAMOCTOSITETbHOU paboThlI.
Heymenue BbIIeUTh TIaBHOE, CAETATh BHIBOJBI M 0000IICHHUS.

HenpaBuibHbIE OTBETHI HA JONOJIHUTEIBHBIE BOIIPOCHI.

SNk W=
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