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[IporpamMma aucuumauHbl «METOABI M TEXHOJOTHH OO0pabOTKH OOJBIINX
JaHHBIX» cocTaBieHa B cooTBeTcTBUM ¢ TpeboBaHusiMH PI'OC BO u yueOHBIM
mwianoM o HampasieHuo 09.03.03 «IIpuxinagnas uHpopMaTuka» U NPOPUITIO
NOAroToBKU «boJblINe U OTKPBITHIE JAHHBIEY.

[Iporpammy coctaBui

/A.B. Ocurmos/

[Iporpamma mucHUIUIMHBI YTBEpKACHA Ha 3acenanuu kadenpsl «[IpuknagHas
uH(OpMaTUKA»
« » aBrycta 2022 r. mpotokoi Ne

3aBeyrommii kKadeapon

IOLIEHT, K.J.H. s /C.B.CyBopos/

[Iporpamma coriacoBaHa ¢ pyKOBOAMTENEM 00pa30BATEIbHON MPOrpaMMbl MO
HamnpasyieHuto oAroroBku 09.03.03 «Ilpuxkiaagnas undgopmaTukay mno npoduio
NOATOTOBKH «boJIbIIINE U OTKPBITHIC JAHHBIE».
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/C.B.CyBopoB/

« » aBrycrta 2022 r.

[IporpamMma yTBep:kaeHa Ha 3acelaHuu Y4eOHO-METOAMYECKONH KOMHCCHUU
dakynbrera THGOpMAITMOHHBIX TEXHOIOTHIA
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1. Ilean ocBOeHHUsI JUCHUIJIMHDbI

[lenbto OCBOCHHSI TUCIUIUIMHBI SBISETCS (POPMUPOBAHUE Y CTYICHTOB
npoecCHOHaNbHON KOMIIETEHIIMM B 00JIaCTH pa3pabOTKM U HMCIOJb30BaHUS
cucteM o00paOOTKM W aHamu3a OOJbIIMX MACCHUBOB JaHHBIX, H3yYEHHUIO
TEOPETUYECKUX OCHOB MOCTPOCHUS U (PYHKIITMOHUPOBAHUS MOJOOHBIX CUCTEM.

3agaun:
* PazpaboTka MeTo MK aBTOMAaTU3auu 00paOOTKHU OONBIINX TaHHBIX.

° HSY“IHTB TCOPCTUYCCKUC OCHOBBI ITOCTPOCHUA CHCTCM 06pa6OTKI/I N aHaJIn3a
OO0JIBIINX JaHHBIX.

* H3yunTh OCHOBHBIC S3BIKOBBIE W BHU3YaJIbHBIC CIOCOOBI OpraHM3alllH,
oTOOpaXKeHWsT W MAHMIYJUPOBAHMS JaHHBIMHA TII0JT YIIPaBJICHHEM CHCTEM
00paboTKH 1 aHaMKM3a OOJIBIIMX JaHHBIX.

 WM3yuuth TeopeTHuUECKHE OCHOBBI TMOCTPOCHUS U (YHKIIMOHUPOBAHUS
[MOIOOHBIX CUCTEM.

2. Mecto qucuunmiunbl B crpykrype OOII 6akanaBpuara

Hucuuminaa «MeToabl M TEXHOJIOTUHU O0pabOTKKM OOJBIIUX JaHHBIX»
OTHOCUTCSL K UHCIy JUCHUIUIMH 1O BBIOOPY CTYJEHTa OCHOBHOM
o0pa3zoBaTeIbLHOM MTPOrpaMMbl OakaiaBpuara.

3. IlepeyeHb MJIAHNPYEMBbIX Pe3yJabTATOB 00y4eHHUSs MO TUCHHUILINHE
(MO1yJ110), COOTHECEHHbIE C IJIAHMPYEMBIMHU Pe3yIbTATAMH OCBOECHUS
o0pa3oBaTe/IbHOI MPOTrPAMMBI

B pesynpTaTe OCBOCHMSI TUCIHHUIUIMHBI y OOyd4arommxcs (OpMUPYIOTCS
CJIeyIOlMe KOMIETEHUUU, U HUMU JOJKHBI OBITb JOCTUTHYTHI CIEIYIOLIUE
pe3yabTaThl  00yueHuss (kak d3Tan  (POPMUPOBAHUS  COOTBETCTBYIOIIMX
KOMIIETCHITHHN ):

B pe3ysbTare ocBOeHUA

Kon o0pa3oBaTe/ibHOI IlepeyeHb MIaHNPYyeMBbIX Pe3yJbTATOB
KOMIIETEHIIUH | MPOrPaMMbI 00y4arouiics 00y4eHHUsI 10 AUCHHILIMHE
JO0JIZKeH 00/1a1aTh
I1K-2 CIOCOOHOCTHIO TOHUMATh, 3HATBh: OIpPEAENICHUs M CBOICTBA
COBEPILICHCTBOBATH U uHTerpasioB Pumana u JleGera, mpusHaku
MIPUMEHSATH COBPEMEHHBIN CXOOUMOCTH  (DYHKIIMOHAIBHBIX  PSAJIOB,
MaTeMaTUYECKU anmnapar CBOIICTBa CTETIEHHBIX psIOoB,

npeoOpazoBanne Dypbe U €ro CBOWCTBA,
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OCHOBHBIE THUIIbI OOBIKHOBEHHBIX
YpaBHEHMH,  MeTon  Oillepa,  METOJ
BapUalluil  IPOU3BOJBHBIX  ITOCTOSHHBIX,
OCHOBHBIC TOHSITHS TE€OPUU YCTOWYMBOCTH,
dbopmynel  Kpamepa, xopmaHoBy dopmy
MaTpUIlbl, YPAaBHEHUS KpPUBBIX BTOPOTO
HOpsiIKA M UX CBOWCTBA, IIOBEPXHOCTHU
BTOPOTO nopsijika, OCHOBHbIE
MaTeMaTU4eCKUe MOJENIN  JUCKPETHOIO
XapakTepa M METOJAbl HMX HCIOJIb30BaHUS
JUTSL PEIICHHS TUITOBBIX 3a/1a4.

yMeTb: HCIHOJb30BaTh OCHOBHBIE
MOHATUS W METOABl MaTeMaTHYECKOTO
aHanu3a, TuQQepeHraIbHbIX YpaBHEHUH,
JMCKPETHOU MaTEeMaTHKH, anreOpsl,
reoMeTpun U HHGOPMaTHKU TTpu 00paboTKe
¥ MHTEPIIPETAUN COOPAHHBIX JaHHBIX
BJIa/IeTh: METOJaMHU MaTeMaTHYECKOT0
aHaJM3a ¥ HaBBIKAMU MX MPAKTUIECKOTO
NPUMEHEHHUS: HaBbIKAMHU
Qg depeHpoBanus GYHKINN, METOJAMH
peleHust TMHEHHBIX TU(PepeHINaTbHbIX
ypaBHEHH, METOIaMHU PEIICHUSI CHCTEM
JMHENHHBIX aareOpandyeckux ypaBHEHHH.

4. CTpyKTYypa M cofep:KaHue TUCIUTIITHHBI

OO6mast Tpy10€MKOCTh TUCITUTIIUHBI cocTaBisieT 10 3a4eTHBIX eUHUIL, T.€.
360 axagemuueckux yacoB, M3 Hux 207 yacoB — caMoOcCTOsITENbHass padoTa
CTylleHTOB. Bce oHM ocBamBaroTcsi 0Oy4arOUIMMHUCS B IIECTOM U CEIbMOM
ceMecTpe.

Buibl yueOHBIX 3aHATUHN IO AUCIUIUIMHE: JIEKIIUU — | yaca B Heselnto (BCero
36 yacoB), JabopaTopHbie 3aHATH — 3 yac B Henento (Bcero 117 yaco). @opmel
KOHTPOJISI — 3a4ET U K3aMEH.

Coaep:xanue pa3aesoB JTUCHUIINHbBI

MartemMaTH4YeCKHEe OCHOBbI AaHAJIN3Aa aJaropurmMoB

AcumnrotTuyeckue 0003HAYEHHUS U CPABHEHHME CKOPOCTEHW pocTa (PyHKLHUM.
CranpgaptHele QyHKUuM U oOo3HaueHUs. CyMMHpOBaHHE U OLIEHKH CyMM.
[IpruMeHeHre pa3nMYHBIX MAaTEMATUYECKUX METOJOB IJIs aHAIU3a CIOKHOCTU
aIrOpUTMOB. PekyppeHTHblE COOTHOIIEHUS. MeTton mnojacTaHoBKU. Merton
utepanuii. O0mias TeopeMa O PEeKYppPEHTHBIX COOTHOILIECHUAX M MPUMEPHI €&
MPUMEHEHMUSL.




IIpoekThl «BhinykJias 000/109ka» U «300paxkeHue NpPoeKIMH MOJUIIPA»

I'padmueckuit wHTepdeiic mpoekra "Bremykmas obomouka". Momynu u
noToKu B si3pike Ruby. Moaudukanus 3TanoHHOro xojaa mpoekrta "Beimykiias
00004yka" B COOTBETCTBUM C WHAMBUAYAJIbHbIMU 3aJaHusMH. [Ipoekt
"U3o0paxkenne mpoeknuu noiaudapa”. 3agaHue mnonudapa. M3obOpakeHue
IPOEKIUU Monudpa 0e3 yJajieHuss HEBUAUMBIX JUHUNA. T€HH U MPOCBETHI.
OnHomepHbie kKoopauHaThl. Tenb oT TrTpanu. Ilepeceuenne otTpe3ka ¢
noJIynpocTpaHcTBOM. ONTUMU3ALMS 3TAIOHHOTO Koja mpoekTa "M3o0paxenue
MPOEKIUU ToJM3pa'": oTAeseHne (a3bl BHIYMCICHUH OT (pa3pl M300pakeHus,
yaajieHue AyOnuKaTtoB péOep, MPEAKOMIWISAIUS TpaHed, Y4€T ocoOeHHOoCcTen
B3aMMHOTO  pacmlojiokeHusi pEéOGep W TrpaHeil, THE3J0BaHUE TPaHEH.
Moaudukanms 3TaIOHHOTO Kojia nmpoekTta "M3o00pakeHune mpoeKIuu moamdapa’
B COOTBETCTBUU C MHJVUBUAYAJIbHBIMH 33JaHUSIMU.

Peanu3anusi CTPyKTYyp JaHHBIX

HenpepblBHBIE U CCBUIOYHBIE peain3aluu. HempepblBHas peanu3arus
OFPAaHUYEHHOIO CTEKa W OYepelH, JABYX U TPEX CTEKOB, OTrPAHUYEHHBIX B
COBOKyMNHOCTH, Ha ©0a3ze Bekrtopa. OueHku 3¢pdexTuBHOCTH. CCHUIOUHbBIE
peanu3aluuy CHUCKOB. Pa3iauuHble cnocoObl peanu3alud JTUHAMUYECKOIrO
MHOXXeCTBa (JIMHEWHBIM W TMOCJEI0BAaTEIbHBIM MOUCK, Tabmuua ¢ MpssMoi
aapecaruent u 6uToBas peanuzaiys). Xem-Tadauibl U Xem-QyHKiuu. O1eHKH
s¢¢pexkTuBHOCTU. JlepeBbs M OCHOBHBIE OIPEJEICHUS, CBSI3aHHBIE C HHUMH.
[IpencraBieHne KOPHEBBIX JE€PEBBEB (IBOMYHBIX M CHJIBHO BETBSIILIUXCS).
JIBonuHbBIE JEpeBbsl MOMCKA M omepaunyd HaJx HUMH. [locTpoeHune upeanbHO
cOaaHCUPOBAHHOTO JEepeBa C 3aJaHHBIM YHCIOM Y3JIOB U ero o0xon (Tpu
BapuaHTta). OUeHKa BBICOTHI CIYyYallHOTO JBOUYHOIO JEpeBa IMOWCKA. AHAIIN3
NOMCKa C BKJIOYEHHEM IO JIepeBY W BbIBOABI U3 Hero. lIpencraBienue 00
uaealbHO cOanaHcupoBaHHbIX, ABJI M KpacHO-4€pHBIX JBOMYHBIX IEPEBBIX
noucka. X cpaBHUTENbHBIE XapaKTEPUCTUKH U 00JIaCTH TPUMEHEHUS.

CoprupoBku

BHyTpeHHME COPTHUPOBKM M MX OCHOBHBIE XapaKTEpUCTUKHU. COpTHpOBKA
IPOCTBIMM BKJIKOYEHHUSMU U aHaNIU3 €€ CIO0KHOCTU. COPTUPOBKU INPOCTHIM
BBIOOpOM U TpocThiM oOMeHOM. [lpocreiiiive Moau@UKaUKU My3bIPHKOBOM
COpTUPOBKU. AHanmu3 cinoxHOcTH. CoprtupoBka ciausiHueM. OUeHKH €€
EMKOCTHOM UM BpeMeHHOH 3G EKTUBHOCTH C TOMOIIBID TEOPEMBI O
PEKYPPEHTHBIX OLICHKax. Maes nupamuaalbHONW COPTUPOBKH (COPTUPOBKH C
noMoIIbI0 Kyuu). Peanuzauusi nupamuasl Ha MaccuBe. MITOTOBBIM aarOpuT™M U
aHanu3 3((EKTUBHOCTH NHUPAMUJAIBHON COPTHPOBKU. bbIcTpas cOpTHpOBKA.
PexypcuBnas u urepaunonnas Bepcun. OnieHka rimyOunsl creka. CpaBHEHHE



OBICTpON W TIHpaMHUIAIBLHOW COpPTUPOBOK. Buemnue coptuposku. IIpocroe,
€CTECTBEHHOE W MHOTONyTeBoe ciusiHue. MHorodasHas CcoOpTUpPOBKa H
HavyaJibHOE pacrpeaenenue cepuil. OneHku >(G(OEKTUBHOCTH U METOJbI
MOBBIIICEHUE CKOPOCTH pabOThl BHEIIHMX COPTHPOBOK. TeopeMa O HUXKHEH
rpaHuiie uucia OOMEHOB [l MPOU3BOJIBHOTO aJTOPUTMA BHYTPEHHEH
coptupoBku. [lpumepsl anbTepHATHUBHBIX 0ojiee OBICTPHIX  ANTOPUTMOB
(copTupoBka moacuéToM u 1udpoBas COpTUPOBKA). [IpruMeHEHHE TEOpEMBI O
PEKYPPEHTHBIX OIIEHKaX JJisl MOJYYEHHs] OLEHOK BpeMEHHOU 3(QpeKkTUBHOCTU
NUpaMUAAIBHOW © OBICTpOM (B Xy[AmIeM, JydllieM | CpPEAHEM Ciydae)
COPTUPOBOK.

CTpyKTypa U coaep)kaHue TUCIUILIMHBI MPEACTABICHBI B MPWIOKEHHH | K
paboueit mporpaMme.

5. OOpa3oBaTe/ibHbIE TEXHOJIOTHH

MeTonuka npenojaBaHus JUCHUILUIUHBI «MEeTOobl U TEXHOJIOTMU 00padOTKH
OOJIBIIMX JAHHBIX» U peAIM3alsl KOMIIETEHTHOCTHOTO MTOIX0/1a B U3JI0KEHUH U
BOCIIPUATHM Marepuaja IMpelyCMaTPpUBAECT HUCIIOIb30BAHUE  CIEAYIOLIUX
aKTUBHBIX U UHTEPAKTUBHBIX (DOPM MPOBEACHMS IPYIIIOBBIX, NUHIUBUIyAJIbHbIX,
ayJIMTOPHBIX 3aHATUA B COYETAHWU C BHEAYJUTOPHOM pabOTON C 1EJbIo
(opMUpPOBaHUA U Pa3BUTHUS NPOPECCUOHATBHBIX HABBIKOB 00YYaOIIUXCSL:

e YTCHUE JICKIIUM;
e MpoBe/eHUE JJabOPATOPHBIX PabOT;
® [IPOBEJCHUE MPAKTUUYECCKUX 3AHATHUH;

® [POBEICHUE PETYISAPHBIX YCTHBIX OITPOCOB.

Hazpanus nabopaTtopHbix padoT:

® «ACUMITOTHYECKHE OOO3HAYEHUS M CPaBHEHHE CKOpPOCTEH pocTa
¢bynkuuid. PexyppenTHble cooTHolIeHUs. MeToa mnoiactaHoBkU. Meron
utepauuii. OO0mas TeopemMa O PEKYPPEHTHBIX COOTHOLIEHUAX M €€
IIPUMEHEHUEY,;

o «I'paduueckunit  uHrepdeiic  npoekta  "Bemmyknas — oGosouka'.
Moaudukanuss 3TaloOHHOTO Koja mpoekra "Beimyknas o6osiouka" B
COOTBETCTBUM C MHJMBHAyalTbHbIMU 3a1aHusMU. [Ipoekt "M300paxenue
npoekiuu  nonudapa’. Moaudukanus 3TaloOHHOTO KoJa IPOEKTa
"N3o0paxenue NpoeKuuu  mosmdapa’ B COOTBETCTBHU c
WHMBUAYJbHBIMH 33JJAHUSIMU»;



o «HempepbiBHas peanu3aiids OTPAaHUYCHHOTO CTEKa M O4YEpeaH, TBYX H
TPEX CTEKOB, OTPAHUYEHHBIX B COBOKYITHOCTH, Ha Oa3e BekTopa. OleHKu
s dexTuBHOCTH. CCHUIOYHBIE peau3alii CIUCKOB. Pa3ianunbie crnocoObl
peanuzanuu JTUHAMUYECKOTO MHOKECTBa (JIMHEWHbIN u
MOCJICIOBATEIbHBIA TOWCK, TaOJUIA ¢ MPSMOM ajapecarueil U OuTOBas
peanuzanus). Xem-tabnuubl U xem-GpyHkuuu. OneHkd 3PGeKTHBHOCTH.
[IpencraBienne KOPHEBBIX IEPEBHEB (ABOMYHBIX U CHUIIHBHO BETBSIIMXCSA).
JIBonuHbIC NEepeBbs TMOWCKa W omnepanuu Haj HuMmMU. [locTpoeHue
UIeaTbHO COATaHCUPOBAHHOTO JIEPEBA C 3aJaHHBIM YHCJIOM Y3JIOB M €T0
00x071 (Tpu BapraHTa)»;

e «CopTupoBKa MNPOCTHIMA BKJIIOUECHHSIMU U aHaiu3 €€ CII0XKHOCTH.
CopTHpOBKH TMPOCTHIM BBIOOPOM U TPOCThIM oOMeHoM. [Ipocreiimue
MOAU(PUKALIMK  MYy3bIPBKOBOM  COPTUPOBKH. AHAJIM3  CIIOKHOCTH.
CoprupoBka causiuueM. OI1ieHKu €€ €EMKOCTHOM M BpPEMEHHOM
3G (HEKTUBHOCTH C TOMOINBI0 TEOPEMbl O PEKYpPPEHTHBIX OIEHKAaX.
Peanuzanusa nmpamuasl Ha MaccuBe. MTOroBbIM allrOpUTM W aHAIA3
3¢h(HEKTUBHOCTH THPaMUIAIBHOW COPTHUPOBKHU. bhICTpas copTupoBKa.
PexypcuBHas wu wurepanmoHHas Bepcuu. I[lpocreimme anropuTMsl
BHEIIHUX COPTUPOBOK.

VYaenbHbld BeC 3aHATUH, NPOBOAUMBIX B HWHTEPAKTUBHBIX (OpMaXx,
onpezesieH TJIABHOM 1eNIbl0 00pa30BaTENbHOW MPOrpaMMbl, OCOOEHHOCTBIO
KOHTHHIE€HTa OOydYarolMxcsi M COAEpKaHMEM AMCUMILIMHBL «MeTtonpl u
TEXHOJIOTMM OOpabOTKM OOJbIIMX JaHHBIX» M B LEJIOM [0 JAUCLHUIIIMHE
cocraBisieT 25% ayIWTOPHBIX 3aHATHM. 3aHATHS JIEKLUOHHOIO THUIIA
cocTaBisIIOT 57% OT o0beMa ayTUTOPHBIX 3aHSATHH.

6. OueHovHbIe cpeACTBa AJISI TEKYLIEr0 KOHTPOJISI YCIIeBAeMOCTH,
NPOMEKYTOYHOM aTTeCTAIMM N0 UTOraM OCBOCHUS JUCHUIIIHMHBI U
yueOHO-MeToArYecKoe odecneyeHne CaMoCTOATeILHOM padoThl
CTY/ICHTOB

B mpomecce oOydeHHs] HCMONB3YIOTCS CIEIYIONUE OIEHOYHBIC (HOPMBI
CaMOCTOSITENIbHOM  paboOThl  CTYJIEHTOB, OLIGHOYHBIE CpPEICTBA TEKYIIETro
KOHTPOJISL yCTICBAEMOCTH ¥ IIPOMEKYTOYHBIX aTTECTAIIHA:

® [IPOBEpKa JOMAIIHUX 3aJaHUH;
® [IPOBEpPKa TOTOBHOCTH CTYAEHTOB K IIPOBEIEHUIO J1a0OPaTOPHBIX padoT;
® [IPOBEPKA BBIIOJHEHHBIX JJA0OPATOPHBIX padoT;

® T[POBEPKaA KypPCOBBIX padoT;



® JIPOBCACHHC DK3aMCHaA.

[TpumepHBIE BOIPOCHI K 3K3aMEHY U TEMbI KypCOBBIX paOOT MPUBEICHBI B
IIPUIIOKEHNH 2.

6.1. ®DoHJ OLIEHOYHBIX CPEACTB ISl POBEAEHNSI TPOMEKYTOYHOM
arrecTaluy 00y4aKIIUXCs MO0 JUCHUIIMHE (MOYJII0)

6.1.1. IlepeyeHb KoMIETEHI U ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHMS B
npouecce 0CBOCHHA 00pa30BaTE/ILHOM POIrPaAMMBbI

B pesynbTaTe 0cBOCHUS TUCIUTIIUHBI (MOAYJIs1) GOPMUPYIOTCS CIEAYIONINE
KOMIICTCHIWH:

Kon B pe3yabTate ocBoeHus1 00pa30BaTeJIbHON MPOrpaMMbl 00yUalolIuiicst
KOMIIeTeHIIUM A0JIKEeH 00J1a/1aTh
[K-2 CIOCOOHOCTHIO MOHUMATh, COBEPIIIEHCTBOBATH U PUMEHSTH COBPEMEHHBIN
MaTeMaTUYECKUH anmnapar

B  mpouecce ocBoeHuss  o0Opa3oBaTeIbHOM  MporpamMMbl  JIaHHBIE
KOMIIETEHIIMU, B TOM YHCJI€ HX OTJEIbHbIE KOMIIOHEHTHI, (OPMUPYIOTCS
MOATAITHO B XOJI€ OCBOCHUSI OOYYAIOIUMHUCS AUCIUILUINH (MOayJiel), MPaKTUK B
COOTBETCTBMM C YYE€OHBIM IIJJAaHOM U KaJleHJApHbIM TrpaduKoM Y4eOHOTro
npolecca.

6.1.2. Onucanue mokaszarejeil U KpUTepUeB OLEHUBAHUS KOMIIETEHIIUIA,
(opMupyeMBIX IO UTOraM OCBOEHMS IVCHUILTAHBI (MO1YJIs1), ONMCAHHE
IIKAJ OlleHMBAHUSA

[loka3aTesnieM OLIEHMBaHUS KOMIIETEHIIMI Ha pa3IM4HBIX JTanax Hux
dbopMupoBaHus  ABIAETCA  JOCTHKCHHE OOYYAIOIIMMHCS  TUIAHUPYEMBIX
pe3yNbTaTOB 00YUYEHUS 110 JUCLMILIUHE (MOAYIIIO).

IIK-2 — cnoco0HOCTHI0 MOHMMATh, COBEPIICHCTBOBATH M IPMMEHSATH COBPEeMEHHBbII
MaTeMaTH4eCKHUil anmnapart

3HATB: OOyuaromuiicst He OO0yuaromuiics OOyuaromuiics OOyuaromuiics
OlpeNIeNICHUs 1 3HAET ONPEACNICHUs] | 3HAeT He BCe 3HaeT OOJIBIIMHCTBO | 3HAET BCE
CBOiicTBa U CBOHCTBa OIpe/iesICHUs U OlpeIeNIeHNs 1 OlpeIeNIeHNs 1
uHrerpaios Pumana | unrerpanos Pumana | cBoiicTBa CBOICTBa CBOICTBa




u JleGera, mpu3HAKN
CXOJIMMOCTH
(bYHKIHOHATIBHBIX
pAZI0B, CBOMCTBA
CTCIICHHBIX pﬂ[lOB,
npeoOpa3oBaHue
®Dypse u ero
CBOWCTBA,
OCHOBHBIE THITBI
OOBIKHOBEHHBIX
YPaBHEHU, METOJ
Diinepa, MeTon
BapHUaIuu
TIPOU3BOJILHBIX
ITOCTOSTHHBIX,
OCHOBHBIC ITIOHATUA
TEOpHUH
YCTONYUBOCTH,
dhopmynst Kpamepa,
JKOPIaHOBY (popMy
MAaTpPHIIBL,
YpaBHEHHS KPUBBIX
BTOPOTO TOPSIAKA U
HX CBOICTBA,
TIOBEPXHOCTH
BTOPOTO MOPSIKA,
OCHOBHBIC
MaTeMaTHYECKHE
MOJIETH
JIUCKPETHOTO
XapakTepa u
METOJIBI X
HCIIOJIb30BaHUS ISt
pelIeHuUs TUTIOBBIX
3a7a4

u JleGera, mpu3HAKN
CXOJIMMOCTH
(bYHKIHOHATIBHBIX
pAZIOB, CBOMCTBA
CTCIICHHBIX pﬂ[lOB,
npeoOpa3oBaHue
®Dypse u ero
CBOWCTBA,
OCHOBHBIE THITBI
OOBIKHOBEHHBIX
YPaBHEHU, METOJ
Diinepa, MeTon
BapyaIuu
MPOU3BOJILHBIX
ITOCTOSTHHBIX,
OCHOBHBIC ITIOHATUA
TEOpPHUH
YCTOMYUBOCTH,
¢dhopmynst Kpamepa,
JKOPIaHOBY (opMy
MAaTpHIIBL,
YpaBHEHUS KPUBBIX
BTOPOTO TOPSAKA U
HX CBOICTBA,
TTIOBEPXHOCTH
BTOPOTO MOPSIKA,
OCHOBHBIC
MaTeMaTHYECKHE
MOJIETH
JIUCKPETHOTO
XapakTepa u
METOJIBI X
HCIIOJIb30BaHUS ISt
pelIeHuUs TUTIOBBIX
3a1a4

nHTerpanos Pumana
u JleGera, npu3HaKku
CXOAMMOCTHU
(bYHKIHOHAIBHBIX
PAI0B, CBOMCTBA
CTCIICHHBIX PAI0B,
npeodpa3oBaHue
®dypbe U ero
CBOWCTBA,
OCHOBHBIC THITBI
OOBIKHOBEHHBIX
YpaBHEHU, METO]T
Diinepa, METOJ
BapHaILun
MIPOU3BOJIBHBIX
IIOCTOSIHHBIX,
OCHOBHBIC ITIOHATUA
TEOpUH
YCTOMYUBOCTH,
¢dopmynsl Kpamepa,
KOPIaHOBY opmy
MAaTpHIIBL,
YpaBHEHUS KPUBBIX
BTOpOTO MOPSIKA U
HX CBOICTBA,
MTOBEPXHOCTHU
BTOPOTO MOPSIZIKA,
OCHOBHBIC
MaTeMaTHYECKUE
MOJIEIIH
JIUCKPETHOTO
XapakTepa u
METOJIBI FIX
HCTIOTB30BAHUS IS
peIIeHNs TUIOBBIX
3aad.

uHTerpanos Pumana
u JleGera, mpu3HaKu
CXOIUMOCTH
(bYHKIHOHATIBHBIX
PpA10B, CBOICTBA
CTCTICHHLIX PAOOB,
npeoOpa3oBaHue
®Dypbe u ero
CBOWCTBA,
OCHOBHBIE THIIBI
OOBIKHOBEHHBIX
YPaBHEHU, METOJ
Diinepa, METO,
BapHaLuN
MIPOU3BOJIEHBIX
INOCTOSHHBIX,
OCHOBHBIC ITOHATUS
TEOpHH
YCTOMYUBOCTH,
bopmynst Kpamepa,
JKOPIaHOBY (opMy
MaTpHIIBL,
YpaBHEHUS KPUBBIX
BTOPOTO TOPSAKA U
HX CBOICTBA,
TTOBEPXHOCTHU
BTOPOTO MOPSI/IKA,
OCHOBHBIC
MaTeMaTHYCCKUE
MOJIETTH
JUCKPETHOTO
XapakTepa u
METOJIBI UX
HCTIOTB30BAHUS IS
pelIeHUs THIIOBBIX
3amau

uHTerpainos Pumana
u JleGera, mpu3HaKK
CXOIUMOCTH
(bYHKIHOHATIBHBIX
PpA10B, CBOMCTBA
CTCTICHHLIX PAIOB,
npeoOpa3oBaHue
®Dypbe u ero
CBOWCTBA,
OCHOBHBIE TUIIBI
OOBIKHOBEHHBIX
YPaBHEHU, METOJ
Diinepa, METO,
BapHaLIN
MIPOU3BOJIEHBIX
IOCTOSHHBIX,
OCHOBHBIC ITOHATUS
TEOpHH
YCTOMYUBOCTH,
bopmynst Kpamepa,
YKOPIaHOBY (opMy
MaTpHIIBL,
YpaBHEHUS KPUBBIX
BTOPOTO TOPSIKA U
HX CBOICTBA,
TTOBEPXHOCTHU
BTOPOTO MOPSI/IKA,
OCHOBHBIC
MaTeMaTHYCCKUE
MOJIETTH
JIUCKPETHOTO
XapakTepa u
METOJIBI UX
HCTIOTB30BAHUS IS
pelIeHUs THIIOBBIX
3aau.

yMeTb:
HCIIOJIb30BATh
OCHOBHBIE TTOHATHSA
1 METOBI
MaTeMaTH4eCcKOro
aHaIN3a,
nuddepeHITaTbHbBI
X YpaBHEHHH,
JIUCKPETHOU
MaTeMaTuKH,
anreOpsl,
TreOMEeTpUH 1
MHQOPMATUKH ITPH
00paboTke n
HHTEpIIpEeTannu

OO0yJatroniuiics He
yMmeer
HCIIOJIb30BATh
OCHOBHBIE TTOHATHSA
1 METOIbI
MaTeMaTH4eCcKOro
aHaIN3a,
nuddepeHuanbHbl
X YpaBHEHHIH,
JIUCKPETHOM
MaTeMaTHKH,
anreOpsl,
reOMEeTpUH 1
WH(POPMATHKH TIPU
00paboTke n

OO0yyvaronuiics
JACTHYHO yMEET
UCIIOJNIb30BATh
OCHOBHBIE TTOHATHSA
1 METObI
MaTeMaTH4ecKoro
aHaM3a,

I depeHIranbHbI
X YpaBHEHHH,
JUCKPETHOU
MaTeMaTuKH,
anreOpsl,
reOMEeTpUH U
WHPOPMATHKH TIPU
o0OpaboTke u

OOyuJatroniuiicst B He
MIOJTHOM 00BbeMe
yMeeT
HCIIOJIb30BATh
OCHOBHBIE TTOHATHSA
1 METOIbI
MaTeMaTH4eCcKOro
aHanu3a,
nuddepeHunanbHbI
X YpaBHEHHIH,
JIUCKPETHOU
MaTeMaTHKH,
anreOpsl,
TreoOMeTpUH U
WH(POPMATHKH TIPU

OO0yuatromuiics B
MIOJTHOM 00BbeMe
yMeeT
HCIIOJIb30BATh
OCHOBHBIE TTOHATHSA
1 METOIBI
MaTeMaTH4ecKOro
aHanu3a,
nuddepeHuanbHel
X YpaBHEHHIH,
JIUCKPETHOU
MaTeMaTHKH,
anreOpsl,
TreOMETpUH U
WH(POPMATHKH TIPU

COOpaHHBIX JAaHHBIX | WHTEPHpPETANN HHTEepPIpETaInn 00paboTke n 00paboTke n
COOpaHHbBIX COOpaHHBIX HHTEpPIIPETaLUH HHTEpPIIpETalnH
JTAHHBIX. JIaHHBIX. coOpaHHBIX coOpaHHBIX
JaHHBbIX. JaHHBbIX.
BJIAJETh: OOyuatoniuiics He Ob6yyaromuiics OO0yuatoniuiics OOyuatomiuiics B
MeToJlaMU BJIaJICeT METOJ]AMH | YaCTHYHO BIaJeeT BJIaJICET B HE MOJHOM 00beMe
MaTeMaTH4YeCKOro MaTeMaTH4eCcKOro METOJaMH MOJTHOM 00beMe BJIaJIeeT METOAaMH
aHaIM3a 1 aHAIN3a U MaTeMaTH4ecKoro METO/IaMH MaTeMaTH4eCKOro
HaBBIKAMH UX HaBBIKAMH HX aHanm3a u MaTeMaTHYeCKOro aHaM3a u
MIPaKTHYECKOTO IPaKTUYECKOTO HaBBIKAMH MX aHaIM3a U HaBBIKAMHU HX
MPUMEHEHHS: NIPUMEHEHHSI: HPAKTUYECKOTO HaBBIKAMH UX MPAKTUYECKOTO




HABBIKAMU
muddepeHIpoBaH
ust pyHKUM,
METOJaMH PELICHHUS
JIMTHEWHBIX
nuddepeHunanbHbI
X YpaBHEHMUI],
METOJJaMH PEUICHUS
CUCTEM JIMHEHHBIX
anreOpandecKux
YpaBHEHM.

HABBIKAMU
muddepeHIpoBaH
usi pyHKUM,
METOJaMH PELICHHUS
JIMTHEWHBIX
nuddepeHunanbHbI
X YpaBHEHMUI],
METOJJaMH PEUICHUS
CUCTEM JIMHEHHBIX
anreOpanyecKux
YpaBHEHHUH. .

MIPUMEHEHHUS:
HaBBIKAMHU
nuddepenupoBan
usi pyHKIUH,
METOJJaMH PELIeHUs
JINHEWHBIX
muddepeHranbHbI
X YpaBHEHUH,
METOJaMH PELICHUs
CUCTEM JIMHEIHBIX
anredpamyecKix
YpaBHEHMI. .

MIPaKTHYECKOTO
IIPUMEHEHHS:
HaBBIKAMHU
muddepeHIpoBaH
usi PYHKIUH,
METOAAMH PEIICHUS
JIMHEWHBIX

i depeHunanbHbI
X YpPaBHEHHH,
METO/IaMH PELICHHS
CHCTEM JINHEWHBIX
anreOpanIecKux
YPaBHEHHUH. .

TIPUMCHEHHS:
HaBBIKAMU
muddepeHIpoBaH
usi pyHKUMH,
METOAAMH PEIICHUS
JINHEUHBIX
nuddepeHunanbHb
X YpPaBHEHHH,
METOJaMHU PELIeHNUs
CUCTEM JIMHEHHBIX
anreOpandecKux
YpaBHEHM.

[ITkanbl oOUEHMBAHUA PE3YIbTATOB IPOMEKYTOUYHOW AaTTECTALMM U HX

OIMNCAaHHUC:

DopMa NIPOMEKYTOYHOM ATTECTALMU: IK3IAMEH

[TpomexyTouHas arTecTanusi 00y4Jaroumxcs B popMe 3K3aMeHa MPOBOAUTCS

[0 Pe3yJIbTaTaM BBIIOJHEHHS BCEX BUAOB y4€OHOM padOThI, MPEAYCMOTPEHHBIX
y4€OHBIM IUIAHOM [0 JAHHOW JUCUUIUIMHE, IPU 3TOM YUUTHIBAIOTCS PE3YJIbTAThI
TEKYyLIEro KOHTPOJIA YCIEBAaeMOCTH B TedeHUE cemecTpa. OLieHKa CTeneHu
JOCTHXKEHUST OO0Yy4YaloIUMHCS TUIAHUPYEMBIX PE3yJbTaTOB OOyuY€HHUs 110
JUCLUINIMHE TIPOBOJUTCS IIPENOAABATEIEM, BEAYIIUM 3aHATHUS 110 AUCLUILINHE
METOJOM DKCIEPTHON OLEeHKU. [Io mroram npoMeKyTO4HOW aTTeCTaluH I10
JUCLUIUIMHE BBICTABIISAETCS OLICHKA «OTIIMYHOY, «XOPOLLIOY,
«YZOBJIETBOPUTEIBHO» WIHM «HEYIOBIECTBOPUTEIBLHO.

K mpomexyTowyHOW  aTTeCTaluyd  JOIMYCKAIOTCS  TOJBKO  CTYACHTHI,
BBITIOJIHUBIIIAE BCE BHUABI Y4YeOHOW pabOThl, MpPEeayCMOTpPEHHBIC paboueit
nporpaMMoi Mo AUCHUILIMHE «MeTOJbl U TEXHOJOTUH O0O0pabOTKU OOJBIINX
JAHHBIX» (BBIMOJHUIN IPAKTHYECKUE U JTA0OpaTOpHBIE PabOTHI).

Ikaaa oneHUBaHUA Onucanne

BrinonHeHs! Bce BUbI yueOHOM paboThl, IPeyCMOTPEHHbIE
y4eOHBIM M1aHOM. CTyIEHT IEMOHCTPUPYET COOTBETCTBHE 3HAHMI,
YMEHUH, HaBBIKOB PUBECHHBIM B TaOJIMIIaX MOKa3aTenei,
orepupyeT NpuoOPETEHHBIMU 3HAHUSIMU, YMEHUSIMU, HABbIKAMU,
IIPUMEHSIET UX B CUTyalUsIX NOBBILIEHHOM CJI0KHOCTH. [Ipu 3TOM
MOTYT OBITh JIOITyTIEHBl HE3HAYNTEIIHHBIE OMINOKH, HETOYHOCTH,
3aTpyIHEHUS NPU aHAIUTUYECKUX OIEpaLUaX, IEPEeHOCEe 3HAHUN U
YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYAI[UH.

OTIINYHO

BrinonHeHs! Bce BUbI yueOHOM paboThl, TpeyCMOTPEHHbIE
y4eOHBbIM M1aHOM. CTy/IEHT B OCHOBHOM JIEMOHCTPUPYET
COOTBETCTBHUE 3HAHUH, YMEHUH, HABBIKOB IIPUBEICHHBIM B
TaOJIUIIAX IMOKa3aTesel, OoepupyeT NpruoOpeTeHHBIMU 3HAHHUSMU,

Xopouo
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YMEHUSMH, HaBBIKAMH, IIPUMEHAET UX B CUTYalUSAX MOBBIILICHHON
ciokHocTH. [Ipy 3TOM MOTYT OBITH JIOMYIIEHBI HEKOTOpbIE
OLIMOKH, HETOUHOCTH, 3aTPYJHEHUS PU AHATUTUYECKUX
olepanusX, IEPEeHOCE 3HaHUN U YMEHUM Ha HOBbIE, HECTaHAAPTHHIE
CUTYalUH.

CTyneHT IeMOHCTPUPYET yAOBIETBOPUTEIBHOE COOTBETCTBUE
3HAHWUW, YMEHU, HABBIKOB MIPUBEACHHBIM B TaOIHIIAX
MoKa3aTese, JOMyCKalTCsl yMEpEHHbIE OLINOKH, MPOSIBIISIETCS

VY I0BIETBOPUTENLHO | HEMOJIHOE HAJMYUE 3HAHUHN, YMCHUM, HABBIKOB IO PSITY
MOKa3aTeNel, CTyAE€HT UCTIBITHIBAET 3aTPyAHEHUS IIPH
ONEePUPOBAHUHU 3HAHUSIMU U YMEHUSIMU MIPU UX MEPEHOCE HA HOBbBIE
CUTyalUH.

He Beimonnen oauH uinu 6onee BUAOB yueOHOI paboTHhl,
MPETyCMOTPEHHBIX yYeOHBIM ITaHOM. CTYIEHT TEeMOHCTPUPYET
HETIOJTHOE COOTBETCTBHE 3HAHUIA, YMEHUI, HABBIKOB IIPUBEJICHHBIM
B TAOJIMIAX [TOKA3aTEeJICH, Oy CKAIOTCS 3HAYUTEIILHBIC OITHMOKH,
MIPOSIBJISIETCS] OTCYTCTBHE 3HAHUI, YMEHUH, HABBIKOB TIO PSIIY
MMOKA3aTeNeH, CTYICHT HCIBITHIBACT 3HAYNTEILHBIC 3aTPY THCHUS
MIPU OTIEPUPOBAHUY 3HAHUSMHU M YMCHUSMH TPU UX IEPEHOCE Ha
HOBBIC CUTYAIIHH.

HeynosnerBopureabHO

@DOH/T OTICHOYHBIX CPEICTB MPECTABIEH B MPUIIOKEHUU 2 K paboueit
IporpaMMe.

7. YueOHO-MeTOAMYEeCKOEe U MHPOPMALIMOHHOE O0ecnedeHue TUCIMILIMHBI

OcHoBHas1 JuTEpaTypa:

1. Meitep b. UHCTpyMEHTBI, AJITOPUTMBI U CTPYKTYPBI JaHHBIX. [ DIEKTPOHHBIN
pecypc] — OmnektpoH. paH. — MockBa: HanuoHanbHbI OTKPBITHINA
VYuusepcurer «MHTYUT», 2016. — 543 c¢. — Pexum pocrymna:
http://www.knigafund.ru/books/177698/read#pagel

JonoaHuTebHAS JIUTEpPaTypa:

1. AnekceeB B. E., TananoB B. A. I'padbl u anroputmbl. CTpyKTypbl JaHHBIX.

Mogenu BBIYKCICHUN. [DIEKTPOHHBIA pecypc] — OJEKTPOH. MdaH. —
Mocksa: Hanmonansnsiii OTkpeiTeiii YHUBepcurer « MHTYUT», 2016. —
248 C — Pexxum JOCTyMa:.

http://www.knigafund.ru/books/178443/read#pagel

IIporpamMHoe obecriedyeHue 1 UHTEPHET-PECYPChI:

1. CoboaHoe mporpaMmmHoe obecnieueHue, BXosiiee B 0a30By10 OCTaBKY

OC Linux.
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2. UnTepnperaTop s3bika Ruby.

8. MartepuajibHO-TeXHUYECKOe o0ecnevyeHne 1 CIUTLTHHbI

3. Komnbrotepusie kiacebl ¢ OC Linux B aynuropusix: ap1201, ap1202,
aB1209.

4. JIexuimoHHasi ayAuTOpus ¢ mpoekropom: aB4606.

9. MeToauuyecKkne peKOMEHIAUN AJI CAMOCTOATEILHOM PadOThI
CTYJAE€HTOB

N3yuenne nucuurmmiinHbl «MeETOIbl W TEXHOJOTHH OOpabOTKH OONBIIHMX
JIAHHBIX» OCYIIECTBISECTCA B CTPOIOM COOTBETCTBUU C LIEJIEBOM YCTAHOBKOM
paboueil mporpamMmbl o gucuuiuinHe. Ilpu  camoctosiTenbHOM  pabote
CTyZICHTaM PEKOMEHYETCS B MEPBYI OYepeab MpopadaThiBaTh JICKIIMOHHbBIC
MaTEpUANIbl, JOMOJIHAS WX CBEICHUAMU W3 TEMATHYECKHUX JIMTEPATypbl H
nHQOpMAIIMOHHBIX  pecypcoB. Teoperuueckue 3HAHUS  3AKPEILUISIOTCS
MOCPEJCTBOM BBITIOJIHEHUS JTA0OPATOPHBIX PA0OT W PEHICHUs] MPAKTUYECKHUX
3a/1a4 B paMKaX ayJUTOPHBIX 3aHATHH, K KOTOPBIM TPEOYyeTCs CBOEBpEMEHHAas
CaMOCTOsITeNIbHAs MOAroToBKa. JlJIs yrilyOneHUs TOJIydyaeMbIX 3HAaHUA U
BBIPAOOTKH HCCIICIOBATEIIBCKUX HABBIKOB CTYJEHTY IIPEIaracTcs BBIITOJIHUTH
pAl IOMAIIHUX 33JaHUM U U3YYHUTh OTHEIbHBIE TEMBbI. BaXHBIM 3JIEMEHTOM
OCBOCHHS  CTYACHTOM  JUCLMUIUIMHBI  SBISIETCS  €r0  CTPEMIIEHHME K
CHCTEMATHU3ALIMU 3HAHUM, MTOJyYaeMbIX IO BCEM BUJAM JAHHOU JTUCUUILIMHBI, a
TAK)KE€ BBICTPAMBAHUE JIOTUYECKUX CBSA3EH MEXKAY JAHHOW IUCLMUIUIMHOM W
JUCUUAIUIMHAMU U3YyYEHHBIMU paHee. [Ipr BOSHUKHOBEHUH Y CTYyI€HTa BOIIPOCOB
JIOKAJbHOTO XapakTepa II0 MarepuajaM JIUCUUIUIMHBI IIPENOoAaBaTEIEM
JUCTAHIIMOHHO, C TIOMOIIBKD COBPEMEHHBIX CPEACTB TEICKOMMYHHUKAIUH,
OKa3bIBAECTCA KOHCYJIbTAMOHHAS [TIOMOIIIb.

10. MeToanuyeckue yKazaHus 1Jisl PenogaBaTeIs

[IpoBenenne 3aHATUH MO TUCHHUIUIMHE «METOABI M TEXHOJOTHU 00pabOTKH
OOJBIINX JAaHHBIX» OCYIIECTBISETCS B CTPOTOM COOTBETCTBHHM C IICJICBOM
YCTAaHOBKOM M B TECHOM B3aMMOCBS3U € y4eOHbIM IU1aHOM. OCHOBOM
TEOPETUYECKOW MOATOTOBKH CTYAECHTOB SIBIAOTCS jJekuuu. [Ipu paccmorpenun
y4eOHBIX MaTEpPHANIOB PEKOMEHAYETCS JeaTh aKICHT Ha TMPAKTHICCKUE
pUMEPHI, IEMOHCTPUPOBATH UX PEAIbHYIO pabOTy C MOMOIIBIO TPOEKTOPA.

B nporecce camoctosiTebHOM pabOThl CTYIEHTHI 3aKPEIUIIOT U YIIIyOJISIOT
3HAHMS, MTOJYYEHHBIE BO BPEMsI Ay IMTOPHBIX 3aHSATUH, 10pa0baTHIBAIOT
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KOHCIIEKTHI JICKLIUM, TOTOBATCA K 3K3aMEHY, a TAK)KE CaMOCTOSATEIIBHO U3Y4aroT
OTJI€JIbHBIE TEMbI Y4eOHOI MPOrpaMMBl.

BaxxHpIM 00CTOSTENILCTBOM SIBJISIETCS IPUBJICUEHUE BHUMAHUS CTYICHTOB K
o0cyxxaemMoil mpoOiemMe, CTUMYJIMPOBAHUE WHTEpeca K HEHW W opraHuzanus
aKTUBHOTO OOCYXIIEHUS, KaK CTPYKTYphI MPOOJIEMBI, TAK M COCTaBISIOIIUX €€
HaumOosee akTyajdbHbIX TeM. Jlis moBbllieHUs: 3()PEKTUBHOCTU MPOBEACHUS
3aHATUS TpeOyeTcs MpeaBapUTEeNbHAS MOATOTOBKA BCEX €ro y4acTHUKOB. B aToi
CBA3M PEKOMEHJyeTcsi 3a0ilaroBpeMeHHO (HE MeHee, 4YeM 3a HEeJEo)
OTIOBECTUTH CTYAICHTOB O TEME 3aHATHS, 1aTh NIEPEUCHb JIUTEPATYPHI 110 TEME.

[Ipu mpoBeneHUM NPAKTUUECKOTO 3aHSATUS MpPErnojiaBaTelb BBIMNOIHSET, B
OCHOBHOM, (DYHKIIMM BEIYILETO — HAMpPaBISET CTYyJACHTOB B MPABUIBHOE PYCIIO
pelieHusl 3aJad, pacCcMaTPUBAET ONTUMAIBHOCTh MPEIJIOKEHHBIX PEIICHUIH,
KOPPEKTUPYET BO3ZMOKHBIE OIIHMOKH.

AKTHBHas paboTa CTyJE€HTAa Ha MPAKTUYECKOM 3aHSATUU YUUTHIBAETCSA MPHU
OIPENEIICHUU UTOTOBOM OLIEHKH €r0 3HAaHWU 110 JUCHUIUIMHE Ha YK3aMEHE.

CamocrosaTenpHass paboTra Mo JUCHHUIUIMHE «MeEToapl W TEeXHOJIOTHHU
00pa0OTKK OOJIBIIUX JIAHHBIX» MPEIINOJIAraeT: BHIIOJIHEHUE CTYJIEHTaAMU
JOMAaIIHUX 3anaHuil. JlomamiHue 3amaHusi  SIBJISIIOTCS, Kak  I[PaBUWIIO,
NPOJOKEHUEM  NPAKTHUUECKUX 3aHATUM U COJACHUCTBYIOT  OBJIAQJICHUIO
NPaKTUUYECKUMH  HaBBIKAMU TI0  OCHOBHBIM  paszjenaM  JUCHHUIUIAHBIL.
CamocrosTenbHasi padoTa CTYyJACHTOB MpEAIoiaraeT u3y4eHue TeopeTUIECKOro
U TPAKTUYECKOTO MaTepuajga IO aKTyallbHbIM BOINPOCAM JUCHUILIAHBI.
PekoMeH1yeTcsl caMOCTOSITENIbHOE M3yUeHUe y4eOHOM U HAay4yHOM JUTEepaTyphl,
WCII0JIb30BaHUE CIIPABOYHOM JIUTEPATYPHI U JIP.

[Ipn Bplmaye 3a7aHUNl HA CAMOCTOSATEIbHYIO pabOTy HCIHONb3YETCS
muddepeHuUpoBaHHBIl  TOAX0A K cryAeHTam. Ilepex  BbINoJHEHHWEM
CTyJICHTaMH CaMOCTOSITEJIbHOW BHEAyJUTOPHON paboThl MpernojaBaTeib
MPOBOJAUT MHCTPYKTAX MO BBIMOJHEHUIO 3aJIaHMs, KOTOPHIA BKJIKOYAET: LEIb
3lIaHUsI, €TO COJEp’KaHHWe, CPOKHU BBHITIOJHEHHUS, OPUEHTUPOBOYHBIM 00BEM
paboThl, OCHOBHBIE TpeOOBaHUSI K pe3yjbTaraMm padOThl, KPUTEPUH OLICHKU. B
IpoLecce HMHCTPYKTaXa IMpenojaBaTellb NPEAYyNpexaaeT CTYACHTOB O
BO3MOKHBIX TUIUYHBIX OIIMOKAX, BCTPEUAIOUIUXCS MPU BBINOJIHEHUU 3aJaHusl.
NHCcTpyKTaXX TPOBOAUTCS MpernojaBaTeleM 3a CcyeT o0bemMa BpPEMEHHU,
OTBEJICHHOT'O Ha U3y4YEHUE JUCIUTLIAHBI.

Tekymuii KOHTPOJb OCYIICCTBIIAETCS Ha MNPAKTUYCCKUX  3aHATHSAX,
IPOMEKYTOUHBIH KOHTPOJIb OCYIIECTB/ISCTCS HA dK3aMEHE B IHUChbMCHHOW WU
yCTHOH (hopme.

CamocrosiTenbHas paboTa OCYIIECTBIAECTCS WHAUWBUIYaNbHO. KOHTpOJIB
CaMOCTOATENbHON padOThl OpraHu3yeTcs B IBYX opMax:

® CaMOKOHTPOIIb U CAMOOLICHKA CTY/ICHTA;
® KOHTpOJIb CO CTOPOHBI ITpeNoiaBarese (TEKYIH 1 TPOMEKYTOUHBIN ).
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Kpurepusimu oOneHKH pe3yJbTaTOB CaMOCTOSITENIbHOW padOThl  CTyJIEHTa
SIBJISIFOTCSI:

® YpPOBEHb OCBOCHHMS CTYJACHTOM YU4eOHOI'0 MaTepHaia;

® YMCHUA CTyACHTA HCIIOJIBb30BaTh TCOPCTUUCCKHUC 3HaHUA I1pu
BBIIIOJITHCHHUHU IMTPAKTHYCCKHUX 3a/1a4;

e chopMUPOBAHHOCTH YMEHUH;
e odopmIIeHHE MaTeprajla B COOTBETCTBHHU C TPEOOBAHUSIMHU.

B cepeaune cemecTpa KaXIOMy CTYIAEHTY BBIJACTCS WHIAUBUIYAIBHOE
3aJaHie 71 BBIMOJHEHHUS B KadecTBe KypcoBoM pabotel. KypcoBas pabota
IPEICTaBIIACT COOOK CaMOCTOSITENIbHYIO NMHCbMEHHYIO PaOOTy, HalpaBJIECHHYIO
Ha TBOPYECKOE OCBOEHUE JUCUUIUIMHBI M BBIPAOOTKY COOTBETCTBYIOILIUX
npoeccHOHaNbHBIX KOMITETEHIIH.
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CTpyKTypa U coaepkaHue TUCHMILIMHBI «MeToabl M TEXHOJIOTUN 00PaA0OTKM 00JIBLIINX JAHHBIX)

no HanpasJeHn0 noAroToBku 09.03.03 «lIpuknagnas ungopmaTnka» (0akaaasp)

Ipunooicenue 1

Buanbi yueOHoii padorsl,

2 |x & BKJIIOYAS CAMOCTOSITEIbHYIO Buabl camocTosiTe1bHON padoThl ®opmbI
n/n Paznen § 5 S paﬁOTy CTYACHTOB, 1 CTYACHTOB aTTeCTalluu
5 g = TPYAOEMKOCTb B 4acax
o [F 3
J | I/C | JIa6. | CPC | KCP | K.P. | K.II. | PI'P | Pedepar | K/p C) 3
1 Bropoii cemecTp
1.1 | MaremaTnueckue OCHOBEI aHAIM3a +
aropuTMOB 6 1-9 9 30 5
[TpoexTh! «Brimykitas 06o09kay u
1.2 | «M306paxenue npoexium 6 | 10-18 | 9 29 5 +
TOJIUDAPAY
1.3 | Peanuzanus CTpyKTyp JaHHBIX 7 1-9 9 29 50 +
1.4 | CopTtupoBku 7 1 10-18 | 9 29 50 +
dopma arrecTaruu 19-21 + +
Bcero yacoB o nucuuruinHe Bo )
BTOPOM CEMECTpE 36 17 207




Ipunoowcenue 2
MHMHUCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUSA
POCCHUUCKOM ®EJEPALINU
CDGI[epaJIBHOC rocyaapCTBECHHOC aBTOHOMHOC 06paSOBaT€JIBHO€ YUYPCIKIACHUC

_ BBICIIETO 00pa30BaHMs
«MOCKOBCKHUU ITOJIMTEXHUYECKNU YHUBEPCUTET»

Hanpagienue noarotoBku:
09.03.03 «IIpukiagnas nHpopMaTUKa»
®opma 00ydeHusI: OUHAs
Bun npodeccuonanshoit aestensbuoctu: (B coorBercTBrUN ¢ PI'OC BO)

Kadenpa: [Ipuknagnas undopmaTtuka

®OH/JI OHNEHOYHbLIX CPEJACTB 11O JTUCHUIIJIMHE

«MeToabl U TEXHOJIOTHH 00PAOOTKH 0OJIBIINX TAHHBIX)»

Cocras:
1. TTacmopT doHIA OIIEHOYHBIX CPEICTB
2. TlepeuyeHb OIICHOYHBIX CPE/ICTB
3. OueHoYHBIE Cpe/ICTBA

Mocksa 2022 r.



IMacnopTt GoHaa OLIEHOYHBIX CPEACTB MO AUCHUIINHE «MeToaAbl M TEXHOJO0ruHd 00PadOTKHU 00JIbIINX

JAHHBIX» M0 HanpaBJaeHuI0 MoAroToBkM 09.03.03 «Ilpukiaagnas nupopmatuka» (daxagasp)

«MeToabl U TEXHOJIOTUH O6pa6OTKI/I OOIBIINX JaHHBIX»

dI'OC BO 09.03.03 «Ilpuknaanas uadopmaTuka» (ypoBeHb OakanaBpuara)

B npornecce ocBoeHUs JaHHOW AMCLUUIUIMHBI CTYACHT (GOPMHUPYET M JEMOHCTPUPYET CIEAYIOLINE NPo(deccnoOHAIbHbIE H 00111eKYJIbTYPHbIE

KOMIETEeHI[UH:
Kommerenuun Texunosorust dopma .
CteneHnu ypoBHeii 0cBOeHHUS
IlepeyeHb KOMIMOHEHTOB (opMHpOBaHUS | OLIEHOYHOTO N
HNupexc ®opmyIMpOBKA N KOMIIeTeHI U
KOMIeTeHIUI cpeacTBa
IK-2 | cnocoGHOCThIO MOHUMATB, 3HATh: ONpE/CIICHNs U CBOMCTBA | JIEKIIUH, KypcoBast MOPOTOBBI YPOBEHb:
COBEPIIEHCTBOBATh U MPUMEHSATH uHTerpanoB Pumana u JleGera, | naGopaTopHble paboTta BJIAJICET METOJAMU PEATA3AINT
COBPEMCHHBIN MAaTeMaTHICCKUH IpHU3HaKH CXOAUMOCTH | haGoThI, (K.P.), Pa3INYHBIX KOHTEHHEPOB U
(GYHKIMOHATBHBIX PpAIOB,
amrmapar. . NPaKTUYECKHE 9K3aMeH BbIOOpA MPaBUIILHOTO
CBOICTBA CTEMEHHBIX  PSJOB, (Ox3) .
3aHATHUS K3 KOHTEIHepa JJis pa3ImIHbIX
npeoOpa3zoBanne dDyppre U €ro pa JUIi p
CBOWCTBA,  OCHOBHBIE  THUIIBI HPAKTHICCKHUX 3a/1a4,
OOBIKHOBEHHBIX ypaBHEHHIA,
MeToJ Diinepa, METO/ Bapualuu 0a30BbIil YPOBEHD:
IIPOM3BOJIEHBIX MTOCTOSTHHBIX, 3HAET OCHOBHBIE AIITOPUTMBI
OCHOBHBIE  TIOHSTHS  TCOPUU BHEIIIHUX COPTHPOBOK U
YCTOMIHBOCTH, hopmyel TEOpEMY O HIKHEH rpaHule
Kpamepa, sxopmanoBy dopmy SddexTHBHOCTH 15
MaTpUIIbl, ypPaBHEHHS KPHUBBIX

BTOPOTO IOPSAKA U UX CBOIZCTB@.,
IMMOBCPXHOCTHU BTOPOTO IOPsAJAKA,
OCHOBHBIC MaTEMAaTUYCCKUC

MIPOU3BOJIBHOTO AJITOPUTMA
BHYTPEHHEN COPTUPOBKH;




MOJIETIM JUCKPETHOIO Xapakrepa
U METOJbl HUX HCIHOJIb30BAHUSA
JUISL PEeLIeHUs] TUIIOBBIX 3a/1ad.

YMETb: HUCIIOJIL30BAaTh OCHOBHLIC

HOHATHUS u METO/IbI
MaTeMaTHIECKOTO aHaJm3a,
muddepeHINaTbHBIX YPAaBHEHUH,
JIUCKPETHOMN MaTeMaTHUKU,
anreOpsl, reOMETpUH u
UHPOPMATUKU TIpU 00paboTKe U
UHTEPIpETALUU COOpaHHBIX
JTAHHBIX

BJIaJIeTh: METO/IaMU
MaTeMaTHYECKOTO aHalln3a U
HaBbIKAMU MX MPAKTHUYECKOTO
MPUMEHEHUS: HaBBIKAaMHU
nuddepeHnrpoBanus GyHKINN,
METOJIaMU PEIICHHSI TUHEHHBIX
nudepeHIATBHBIX YPAaBHCHHH,
METOJIaMU PEIICHUS CHCTEM
JMHEWHBIX aaredpanyecKux
YPaBHEHHUHU.

QITOPUTMOB BHYTPEHHHX

COPTUPOBOK JJIsl Pa3IMYHBIX
MPAKTHYECKUX 3a7a4

NOBBINIIEHHBI YPOBEHb:
yMEeT pealin30BbIBaTh
MPOCTEUIIINE KOHTEUHEPHI U
OLICHUBAThH CIOXKHOCTh
MOJTyYEeHHBIX peanu3ainui
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Hepequb OLHCHOYHBLIX CPEACTB M0 TUCHUIIJIUHE «MCTO}II)I H

TEXHOJIOTHUU 00PadOTKH 00JIBIINX JAHHBIX» 110 HATIPABJICHUIO

noaroroBku 09.03.03 «Ilpukaaagnas

uHopmaTuka» (6akanaBp)

HaumenoBanue
Ne Kparkas xapakrepucTuka IIpeacraBiieHHe OLIEHOYHOI'O
OLIEHOYHOI0
oC OLIEHOYHOI0 CPeJACTBA cpeacrea B ®DOC
cpencTBa
1 | Kypcosas pabora CamocTrosTenpHas mucbMeHHas | [lepeueHp TeM KypcoBbIX padoT.
(K.P.) pabota, HarpaBlieHHAst Ha
TBOPYECKOE OCBOCHHUE
JVICIMTUTAHBI U BBIPAOOTKY
COOTBETCTBYIOIIUX
podeCCHOHATBHBIX
KOMIIETEHIIUH.
2 | Dk3ameH (OK3) CpencTBo mpoMeKy TOUHOM [lepeyeHp BOPOCOB 1O TeMam

arrecTauuu CTyJACHTA,
IMPOBOAUTCA B IUCbMCHHO-
YCTHOM (opme.

(pazgenam) TUCIUTIITUHBL.




OueHouHbIe CPeACTBA IS TEKYLIEr0 KOHTPOJISA yCIIeBA€MOCTH,
NMPOMEKYTOUYHOI aATTeCTALMHU M0 UTOraM OCBOEHUSI TUCUUIJIMHBI M y4e0HO-
MeTon4YecKoe odecrnedyeHre CaMoCTOATEILHOM PadoThI

IIpumepHbIi NepevyeHb BOMPOCOB K IK3aMeHy 0 JucUuIIMHe «MeToabl u
TEXHOJIOTUU 00PadOTKH 00JIBIINX TaHHBIX»:

1. Onpenenenrie acumnTorudeckoro ooOo3HaueHus $f(n)=Theta(g(n)$, ero
OCHOBHBIE CBOWCTBa (Hajqu4We WM OTCYTCTBHE TPaH3UTUBHOCTH,
pedIeKCUBHOCTH, CUMMETPUYHOCTH). [IpuMepbl. AHANIOrUsl ¢ OTHOIIEHUEM
PaBEHCTBA HA YHCIIOBBIX MHOKECTBAX.

2. @opMyIMpOBKa OCHOBHOM TEOPEMBI O PpEKYpPPEHTHBIX OLEHKax M
WUTIOCTpalldsl IPUMEHEHUs1 €€ Ji1 MEpPBOro M3 paccMaTpUBAEMbIX B HEMl
CJIyyaeB HE MEHEee, YeM Ha TPEX pa3IuYHBIX IPUMEpax.

3. ®opMynupoBKa OCHOBHOM TEOpeMbl O PEKYPPEHTHBIX OIICHKax U
WUIKOCTpalUs MPUMEHEHUs €€ ISl BTOPOrO M3 pacCMaTpUBAaEMbIX B HEM
CJIy4aeB HE MEHEE, YEM Ha TPEX PA3IUUYHBIX TPUMEPAX.

4. ®opMmyJMpOBKa OCHOBHOM TEOPEMBI O PEKYPPEHTHBIX OLEHKax |
WUTIOCTpalldsl TPUMEHEHHST €€ NIl TPEThero U3 PacCMAaTpUBAEMbIX B HEM
CJIyyaeB HE MEHee, YeM Ha TPEX pa3IuYHBIX IPUMEpax.

5. ®opMynIMpOBKAa OCHOBHOM TEOPEMBI O PEKYPPEHTHBIX OleHKax. [Ipumepsl
(He MeHee TPEX) CUTYallMi, B KOTOPBIX 3Ta TEOpeMa HE MPUMEHUMA.

6. OmpeneneHre BBIMYKIONO MHOXKECTBA W BBITYKION 00onouku. [Ipumepsi.
TouHass TOCTaHOBKA 3a/laud, pacCMATPUBAEMOW B HSTAJIOHHOW BEPCUU
npoekTa "Bplykiiast 00o04uka", U ONKMCaHUE UACH €€ PEIICHHUS.

7. OCHOBHBIE KJIACChHI, 3aJIalOIIHME BBIMYKIYIO OOOJIOUKY, HMCIOJb3yEeMbIE B
npoekTe "Brimykias obonouka'.

8. Kmacc R2Point. IlpumeHeHne BEKTOpHOW anreOpsl M aHATUTHYCCKOU
FEOMETPUU TIPU  peaju3allid HEKOTOPhIX METOJ0B JTOr0  Kjacca.
Nnnmtoctpauust Ha mOpuMeEpax BO3MOXXHOCTH —HUCIIOJIB30BaHUS METOIO0B
IK3EMILISIpa BMECTO METOOB KJlacca M Ha00OpOT.

9. Ucnons3oBanue rpaduueckoro wuHTepdeiica B mpoekre "Brimykmas
ob6omouka". [lpeobpa3zoBaHre KOOpPAMHAT, PUCOBAHHE TOYEK, OTPE3KOB U
MHOT'OYTOJIbHUKOB.

10.ITonsitue pebpa, OCBEHIEHHOTO M3 3aJaHHOM Touku. Peanmuzarnus mertoma
light?. VMcnonp3oBaHue MOHATHS OCBEHMIEHHOCTH NPH peav3alldd MeToja
initialize kimacca Polygon.
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11.Mcnonp3oBanue uaei u GgparMeHToB Kojia npoekta "Brimykias o6omouka"
Ipy HAMMCAaHUM MaKCUMaJIbHO 3(P(EKTUBHON MNpPOrpaMMbl, BBISCHSIOIIEH,
JEKUT JIM TOYKAa IUIOCKOCTH M(X,y) CTpOro BHYTPU HEKOTOPOTO
TPEYTrOJIbHUKA, 33JJaHHOT0 KOOPJAMHATAMU €0 BEPIIHH.

12.0npenenenne moiaudApa M CIOcOO0 ero 3aaaHusa. TodHas ITOCTaHOBKA
3a/layu, pacCMaTpMBaeMOW B ATAJIOHHON Bepcuu mpoekrta "M3o0paxeHue
IPOEKLUHU MoNu3Apa", U onucaHue e€ pemeHus 6e3 ynajaeHus HeBUAUMBIX
JIMHHM.

13.0cHOBHBIE KJACCBHI, 3aJal0lU€ TOJHDIP, HCIOIb3YEMbIE B IPOEKTE
"N3o0paxenue npoexuuu nonudapa”. Knacc R3 u npuMeHeHne BeKTOpHON
anreOpbl M AHAJUTUYECKOM TE€OMETpUU TIPU pean3alid HEKOTOPBIX
METOJO0B ATOTO KJlacca.

14 ines pemeHuss 3aaudl  yAaleHUsT HEBUIUMBIX JIMHUM B MPOEKTE
"N3o0paxkenne mpoekiuu mnonmdapa”’. TeHu, mpocBeThl W OJHOMEpPHBIE
KoopauHathl. Peann3anus MmeTonoB Kiacca Segment.

15.Yuér Tenun Ha pebpe ot omuoi rpanu. [Ipusma "Tens". Onmcanre MeTO0B
kiacca Edge.

16.'eomeTpruyeckre OCHOBBI PEIICHMS 3aJaud HAXOXKJIEHHUS IepeceuyeHUs
OTpe3Ka ¢ oJynpocTpaHcTBoM. Peann3anus merona cross kiacca Edge.

17.Paznuunbie crnocoObl onTUMU3anuu mpoekta "M3o0pakeHue NpoeKInH
nonudapa". CpaBHEHUE UX OTHOCUTEIHHOM 3()(HEKTHBHOCTH.

18.Ha 3ansTusx Oblla pacCMOTPEHA HEMPEpPhIBHAS pealn3allis cTeka Ha 0asze
orpaHu4yeHHoro BekTopa. Kakue wmeTombl 3TOMl peanu3aluyd JIaHHOTO
KOHTEHHEepa U KaK UMEHHO HYXXHO MOJIU(UIIMPOBaTh, YTOOBI IpHU padoTe ¢
LEeJIBIMU YHCTIaMU KOHTEWHEp "Tepsil HyJu'": 700aBUTh CKOJIb YTOJHO MHOTO
HYJIel MOKHO ObLIO OBl BCET/Ia, a B3ATh HU OJHOIO HYJISI HE TOJIy4alioch Obl
HUKoraa?

19.0nummTe HECKOIBKUMH NPEMIOKEHUSIMI WSO HENMPEPBIBHOM pEeAIM3alnN
KOHTEWHEpa "TpU CTEKAa, OIrPAHUYEHHBIE B COBOKYIIHOCTH' W pEAIU3yUTE
METO/bl WHULMATU3AIUK (KOHCTPYKTOpP) UM HU3BJICUEHUS DIIEMEHTA U3
KOHTEUHepA.

20.0numuTe HECKONBKUMU MPEIIOKEHUSIMU UJICK0 HEMIPEPBIBHON pean3aliu
KOHTEWHepa "orpaHMYeHHOE MHOXKECTBO (JIMHEWHBIN MOUCK)" U peau3yinTe
METOJbl HHUIMANIU3AIMK (KOHCTPYKTOp) M J00aBlEeHUS »DJEeMEHTa B
KOHTEUHEP.

21.Ha 3ansaTusx ObUla pacCMOTpPEHA HEMPEPHIBHAS peaiu3amus odepeau Ha
0aze orpaHmyeHHOro BekTopa. Kakume MeToisl 3TOH peanu3anuu JaHHOTO
KOHTEHHEepa U KaK UMEHHO HYXHO MOJIU(UIMPOBATH, YTOOBI MpU padoTe ¢
IEeJIBIMU YUCJIaMU KOHTEHHED "paboTa cyMMaTopoM': IpU B3STUH
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3JIEMEHTa BO3Bpallanach Obl CymMMa BCEX 3JIEMEHTOB, COJEP)KABILUXCS B
KOHTEWHEPE 10 U3BJICUYEHUS ITOTO IJIEMEHTA?

22.0nuiunTe HECKOIbKUMU MPEUIOKEHUSIMU UJICI0 HEMPEPHIBHON peann3aiun
KOHTEWHEpa "TpU CTEKa, OrPAHUYEHHBIE B COBOKYIIHOCTH' W pEAIM3yUTE
METO/Ibl HMHULMAIU3alUd (KOHCTPYKTOp) W J00aBJIEHHA DJJEMEHTa B
KOHTEUHEP.

23.0numuTe HECKONBKUMU IPEUIOKEHUSIMU UIICI0 HENPEPBIBHOM peanu3alun
KOHTEMHepa "orpaHMu€HHOE MHOKECTBO (BOMYHBIN MOUCK)" U pean3ynTe
METOJbl HHULUAIN3ALMU (KOHCTPYKTOpP) M yAAJNEHUs DJIEMEHTa W3
KOHTEUHEpA.

24.Ha 3aHatusix ObUla pacCMOTpEHA HENpepbIBHAs pean3alusl cTeka Ha 0ase
OTPaHMYECHHOr0 BeKTopa. Kakme wmeroasl 3TOM peanu3anuy  JaHHOTO
KOHTEHHEepa U KaK UMEHHO HYXHO MOJIU(UIIMPOBATH, YTOOKI Mpu padoTre ¢
LEIbIMU YHUCIAMH KOHTEWHEp 'yJBaWBajl HYJU': IIOJOXKHUB OJWH HYJIb,
BO3BMEIb [1BA; ITOJI0KUB J1BA HYJISI, U3BJICYEIIb YETHIPE ..

25.0nMiunTe HECKOJIBKUMU IPEIIOKEHUSMHU UACK HEIPEPHIBHON pealn3aluu
KOHTEHepa "IBa CcTeKa, OrpaHUYECHHBbIE B COBOKYIHOCTU'" U peanu3yiure
METO/Ibl WHHLMAIU3ALUK (KOHCTPYKTOpP) M H3BJIECYEHHsI DJIEMEHTA U3
KOHTEHUHEPA.

26.0numuTe HECKONBKUMU IPEUIOKEHUSIMU UIICI0 HENPEPBIBHOM peannu3aiun
KOHTEMHepa "orpaHM4eHHOE MHOKECTBO (JIBOMYHBINA MOUCK)" U peanu3ynre
METOJpl HHULMAIU3ALMKU (KOHCTPYKTOp) M J00aBJIEHUS DJEMEHTa B
KOHTEUHEP.

27.Ha 3aHaTuAX ObUIa pacCMOTpPEHa HEINpepbIBHAS peaju3alus ouepeiyd Ha
0a3e orpaHuyeHHOro BekTopa. Kakue MeTroabl 3TOW peanusalvu JTaHHOTO
KOHTEIHepa M Kak UMEHHO HYXHO MOAU(UIHUPOBATH, YTOOBI MpH padboTe C
LEIbIMU YMCIAMU KOHTEMHED "OIOJIOBUHUBAJI JBOWKHU': TOJIOKUB OJHY
NIBOWKY, B3AThb €€ HUKOIJAa HE CMOXELIb; II0JIOKUB JBE JABOWKU IOIPSN,
U3BJICUENID IIOTOM TOJIBKO OJHY JBOMKY; IOJIOKHUB YETHIPE IBOWKHU MOAPSI,
U3BJICYEID JIBE IBOMKMU...

28.0nuiunTe HECKOIbKUMU MPEIIOKEHUSIMU UJICI0 HEMPEPBHIBHON pean3aliiu
KOHTEHepa "IBa cTeKa, OrPaHUYCHHBbIE B COBOKYIIHOCTU'" M pean3yiTe
METO/bl MHULMAIU3alUd (KOHCTPYKTOp) MW JA00aBlI€HUs »3JIEMEHTa B
KOHTEHHED.

29.0numunTe HECKONBKUMU MPEUIOKEHUSMU UIICK0 HENIPEPBIBHOM peann3anuu
KOHTEMHepa "orpaHMYeHHOE MHOXKECTBO (JIBOMYHBINA MOUCK)" U peanu3yiTe
METOJbl HHULUAIN3ALMM (KOHCTPYKTOpP) M yAAJNEHUS DJIEMEHTa W3
KOHTEUHEpA.
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30.Ha 3anarusix Obuia paccMOTpEHa HENpephIBHAS peanu3alus cTeka Ha 0ase
orpaHu4yeHHoro BekTopa. Kakue wmeTonbl 3TOM peaiu3aluud JaHHOTO
KOHTEHHEepa ¥ KaKk UIMEHHO HYXXHO MOJIU(DUIIMPOBATH, YTOOKI Mpu padboTe ¢
LUEIbIMU YHWCIAMH KOHTEWHep '"yaBaumBall €AWHULBI U OMNOJOBUHHUBAI
JBOWIKH": TIOJOXUB €IUHUIYy, H3BJICYENIb JBOMKY; IIOJOXKHUB JBOWKY,
U3BJICUEIIb €IMHUILY; TOJIOKUB TPOMKY, HU3BJIEUEIIb TPOUKY; MOJIOXKHUB
YETBEPKY, U3BJICUEIIIL YETBEPKY...

31.Buytpennue coptupoBku. MX OCHOBHBIE XapakTepUCTHUKU. (OCHOBHBIE
PacCMOTPEHHBIE B KypCe aJITOPUTMbI BHYTPEHHUX COPTUPOBOK.

32.CopTupoBKa MPOCTHIMU BKIIOUEHUSIMU (peayin3anusi). AHaIU3 CIO0KHOCTU
(HMKHUE Y BEpXHUE OLEHKU JUIsl YKCJIa CPAaBHEHUN U IEPECHUIOK).

33.CoptupoBKa MPOCTHIM BBIOOpOM (peayn3anusi). AHaIU3  CIOXHOCTHU
(HMKHUE Y BEpXHUE OLEHKH JJIsl YMCJIa CPaBHEHUN U IEPECHUIOK).

34.CoptupoBKa MPOCTHIM OOMEHOM (peaynu3anus). AHaIU3 CIOKHOCTH
(HMKHUE Y BEpXHHUE OLIEHKU ISl YMCJIa CPABHEHUN U IEPECHLIOK).

35.CoptupoBka cnusgHueM. EE OCHOBHbIE XapaKTEPUCTUKU (BKIIOYas
BPEMEHHYIO U EMKOCTHYIO CJI0KHOCTh B JIyUIIIEM U XY/IIEM CIydasix).

36.CoptupoBka mnoacyéToM. EE OCHOBHBIE XapakTEPUCTUKHU (BKIIOYas
BPEMEHHYIO U EMKOCTHYIO CJI0KHOCTh B JIyUIIEM U XY/IIEM CIydasiX).

37.Unes OwicTpoit copTupoBKU. Paznenenune maccuBa M peKypCUBHAs BEpCHs
ObIcTpol copTUpoBKHU (dparmeHThl peanuzaiuu). OneHku 3hPEeKTUBHOCTH
OBICTPOM COPTHPOBKH B JIy4lleM M XyJIIeM ciy4asx (C TOMOIIbIO
PEKYPPEHTHOI'O COOTHOIICHUSI U TEOPEMBI O PEKYPPEHTHBIX OI[EHKAX).

38.nes  mupaMuganbHOM  COPTUPOBKH. Omnpenenenue  NMApaMHIbI
(coptupytomero  aepeBa) Ha  MaccuBe. OneHka 3P EeKTUBHOCTH
NMpaMUIaJIbBHOW COPTUPOBKH B XY/IIIIEM CITydae.

39.Buemnue coptupoBku. OCHOBHBIE PACCMOTPEHHBIE B Kypce ajIrOpUTMbI
BHEIITHUX COPTUPOBOK (C U3JI0KEHUEM HJIEH peanun3alun).

40.0nTuMu3anusl aNropuTMOB BHEIIHUX COPTHUPOBOK 3@ CUET HMCIOJIb30BAHMS
ONEPaTUBHOW MaMSITH M OLEHKA IOJy4aeMOTO BBIMIPHIIIA B CKOPOCTH
padoTHL.

41.Metoael sort u sort by kimacca Enumerable crangaptHoil OuOnnoTeku
s3pika  Ruby. I[lpuMepbl HMX HCHOJIB30BaHUS M PEKOMEHAAIMU MO UX
PUMEHEHHUIO.

42.PacnioyiokuTe cieayromnpe (pyHKIUU B MOPSJIKE YBEIMUYECHHUS] CKOPOCTH HMX
pocra, otmeTuB cpean HuxX $\Theta$-skeuBanentueie: $f(n) = 13, $g(n) =
n*{1/\log n}$, $h(n) = \log n$.
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43.PacnioyioxkuTe crneayromnue (pyHKIUU B MOPSJIKE YBEIMUYECHHUS] CKOPOCTH HMX
pocta, ormeTHB cpenn Hux $\Theta$-sxBuBanentusie: $f(n) = \log n$, $g(n)
=\log(2n)$, $h(n) = 2\log(2n)$.

44.Bocnoap30BaBIINCh TEOPEMON O PEKYPPEHTHBIX COOTHOIIEHUSX, HANAUTE
acumnToTukKy QyHKuu $T(n)$, niis koropoii $T(n) =4T(n/2) +(2n"2+1)$.

45.B0ocnosib30BaBUINCh TEOPEMOW O PEKYPPEHTHBIX COOTHOUIEHUSX, HAWUIUTE
acuMnToTuKy pynkmuu $T(n)$, mis koropoit $T(n) = 9T(n/3) +3n"28.

46.Bocnonp30BaBIINCh TEOPEMON O PEKYPPEHTHBIX COOTHOIIEHUSX, HANAUTE
acuMnToTuKy pynkmuu $T(n)$, mis koropoit $T(n) = 2T(n/2) +n”38.

47 .HaiiguTe TOYHBIC 3HAYCHUS MaKCUMAJIbHOTO KoymdecTBa cpaBHeHu $C(n)$
U nepecbuiok $M(n)$ smeMeHTOB copTHpyeMOoro mMaccuBa JIHHBI $n$ s
ciaeayronieit Ruby-nmporpammel, peanusyromied OJWH M3 MPOCTEHIITUX
aNropuT™MOB copTUpOBOK. [loscHuTe, kak ObUT HaineH oteeT. [Iporpamma
npuiaraercs (6 BapuaHTOB).

48.Peanu3yiiTe MeTOJ, MMEIOUMK J1Ba apryMeHTa (ykas3aTelb Ha Hadallo
JBYCBSI3HOTO CIMCKAa M 3HAYEHHWE KII0Ya), KOTOPBI HMIIET B 3aJaHHOM
CIIUCKE DJIEMEHT C YKa3aHHBIM KIIOYOM, Bo3Bpamias ero (wm nil mpu
OTCYTCTBHHM Takoro Kiwouya B crucke). JlaikTe omneHky 3¢¢heKTHBHOCTH
peanru30BaHHOIO METO/IA.

49.Peanu3yiiTe MeTOJ, MMEIOIIMNA JIBa aprymMeHTa (ykasaTelb Ha Haydalo
OJIHOCBSI3HOTO CITMCKA M 3HAYEHUE KJI0Ya), KOTOPBIM yJaiasieT NMEepBbI U3
AJIEMEHTOB 3aJaHHOI0 CIIMCKA, MMEIOLIMK YKa3aHHBIM K04 (CIOMCOK HE
MEHSIETCSI, €CJIU AJIEMEHTOB C TAKMMH 3HAYCHHUSIMU Kitoya B HEM HeT). JlaiiTe
OIICHKY 2(P(EKTUBHOCTH peaTu30BaHHOIO METO/IA.

50.Kak peanusyercsi mpeacTaBieHne ABOUYHOrO nepesa? Jlaite ompeneneHue
JBOMYHOIO JiepeBa noucka. Peannsyiite Tpu anroputma o0xo/1a ABOMYHOIO
JepeBa.

51.IlepeuniciuTe OCHOBHBIE ONEpPAlMUM C JIBOMYHBIMH JIEPEBBIMH IOMCKA.
OnumuTre uaeu peanusalu 1 AaiTe oueHKu 3(QPEKTUBHOCTH aIrOPUTMOB
MOMCKA, HAXOXJECHNUS MUHUMYMa U MaKCUMYyMa.

52.Ilepeuniciiite OCHOBHBIE ONEPAlMM C JIBOMYHBIMH JIEPEBBIMH ITOUCKA.
OnumuTe UIC peanu3alud U JainTe ONeHKY 3()()EeKTHBHOCTH alropuTMa
yAaJIEHUs 3JIEMEHTA U3 JepeBa.

53.C noMoOIIBI0 TEOPEMBI O PEKYPPEHTHBIX OLIEHKAX OLIEHUTE MAaKCUMAJIbHYIO
CJIIOXHOCTh ~CIEAYIOIIMX aJIrOPUTMOB: JBOMYHBIA TIOMCK 3JEMEHTa B
yHOPSIOYEHHOM MacCHBE, COPTUPOBKA CIUSHUEM, ObICTpasi COPTUPOBKA.

54.Teopema 0 HWKHEH oOlleHKe 3(D(PEKTUBHOCTH aITOPUTMOB COPTHUPOBOK,
OCHOBAHHBIX Ha CPaBHEHHH 3JIEeMEHTOB. E€ 10Ka3aTenbCTBo.
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55.Teopema 00 OIlEHKE BBICOTHI CIy4allHOTO JepeBa moucka. E&
JIOKA3aTeNbCTBO W CIEACTBUE W3 HEeE O cdepe NMPUMEHHMOCTU [I€PEBHEB
NoKCcKa 0e3 yIpaBICHUS] POCTOM.

Tembl KypcoBbIX padoT No AUCHUIINHE «MeToaAbl U TEXHOJOrMH 00PA0OTKHU
00JILIINX JTAHHBIX»:

1. Beraucnsercs cpeanee apudmeTndeckoe 3HaUeHUN PyHKIIUU Sin(Xy) B
BEPIIMHAX BBITYKJION 000JOUKH.

2. Beruucnsercs MakcuManbHOE 3HaYeHHE (PYHKITHU Sin(Xy) B cepeinHax
pEOEP BBHIMYKION 000I0UYKH.

3. BpracHsAeTCS, JEKUT JIA 33JaHHAst TOYKA INIOCKOCTU BHYTPH BBIITYKJIION
000JIOUKH.

4. Bpruucrnsercs KOJIU4ecTBO pEOEp BBIMYKIION 000JI0UKH, MapalIeIbHBIX OCAM
KOOpAUHAT.

5. Beruucasiercss konuuecTBO pEOEpP BBIMYKION 00070YKH, MapauieIbHbIX
CTOPOHAM 3aJJaHHOT'0 TPEYTrOJIbHUKA.

6. Brluucisercs MUHUMAIbHBIN U3 YIII0B MEXY JIFOOBIM U3 MAKCUMAJIbHBIX U
POU3BOJIBHBIM U3 MUHUMAJIbHBIX pEOEP BBIMYKIONH 000JIOUKH.

7. Beruucnsiercs cpennee apuMeTUUeCKOe PacCTOSHHUM OT 3aJJaHHON TOYKH 10
BEPIINH BBITYKIJIONH 000JIOYKH.

8. BriuncisieTcss cymma KBaJpaTOB PACCTOSHUM OT 3aJaHHOM TOYKH [0
BEPIINH BBITYKIJIONH 000JIOYKH.

9. Bpraucnsercs cymMMa KBapaToB pacCTOSHUM OT Ha4ajla KOOPAUHAT 10
cepeauH pEOep BBIMYKIION 000JIOUKH.

10.BpruucisieTcss KOIMYECTBO Map BEPIIUH BBITYKION 000J0UKH, paCCTOSHUE
MEXKy KOTOPBIMHA HE MPEBOCXONUT €AUHULLY.

11.BpruucisieTcsi KOIMYECTBO BEPUINH BBIMYKIONW 000JI0YKH, PACTION0KEHHBIX
BHYTpH Koublia $1<x"2+y"2<48§.

12.HaxoauTcsi MUHUMAJIbHBIN CTAHIAPTHBIN MPSMOYTOJIBHUK, COASP KA
BBITYKJTYIO 000JI04KY (OTpaHUYUBAIOIINIA TPSIMOYTOJIHHUK ).

13.Haxonurcss MaKCUMAaJIbHBIM CTaHIAPTHBIN MIPSAMOYTOJBHUK, COACP/KALUNCS
B BBIITYKJION 000JIOUKE.

14.Bpruncnsercs paguyc MUHUMaJIbHOTO Kpyra C LIEHTPOM B 3a/IaHHOM TOYKE,
COJZIEpKAIIero BRIMYKIIYIO 000JOUKY.

15.Beruncnsercsa paanyc MaKCUMAJIBHOTO KPyTa ¢ IEHTPOM B 3aJJaHHOU TOYKE,
COJIEpIKaIIerocs B BBITYKJIONW 000JI0UKeE.

16.Beruucisiercs JjiMmHa MUHUMAIbHON AUAroHald BBITYKJIOW 000JOUKH.
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17.Bpruucisiercss AMamMeTp BBITYyKIIOM 00omouky; auametpoM d(M) MHOKecTBa
M  HaspiBaeTCs TOYHAs  BEPXHsA TIPAaHULA  PACCTOSAHUUA  MEXKIY
BCEBO3MOKHBIMUA TOYKAMH MHOXECTBA.

18.Bpruncnsiercss MOIIHOCTh MHOXECTBA TOYEK IIEPECEUEHUs TPAHUIIBI
BBITTYKJIOW 000JIOUKH C 3aIaHHOU TIPSIMOM.

19.BpruncnsieTcss MOIIHOCTh MHOXKECTBA TOYEK IIEPECEUYCHUS] TPaHUIIbI
BBIITYKJIOW 000JIOUKH C 3aJaHHBIM OTPE3KOM.

20.Bpiuncnsercss MOIIHOCTh MHOXECTBA TOYEK IIEPECEYEHUs] TIPaHULIBI
BBIMYKJIO ~ O0OOJIOYKM €O  CTOPOHAMHU  3aJaHHOTO  CTaHIapTHOTO
MPSMOYTOJIbHHKA.

21.Bpuncnsercss MOIIHOCTh MHOXECTBA TOYEK IIEPECEUECHUs TPaHUIbI
BBIITYKJION 000J0YKH CO CTOPOHAMH 3a/IaHHOTO TPEYTOJIbHHUKA.

22.BpiuncnsieTcss TUIOMAAb YacTU BBIMTYKJIOW OO0OJOYKH, PACIOJIONKEHHOW B
BEPXHEH MOITYIIIOCKOCTH.

23.BeruncnsieTcss mMepuMeTp YacTH BBIMTYKJIOW OO0OJIOYKH, PACIOJOKEHHOW B
BEPXHEH NOITYIUIOCKOCTH.

24 BpluncnsieTcs IUIOLAAb YaCTU BBITYKIOW OO0OJOYKH, PACIOJIOKEHHOW B
IIEPBOM KBaJpaHTE.

25.BpiuncnsieTcss MepuMETp YacTH BBIMYKJIONW OOOJOYKH, PACIOIOKEHHON B
IIEPBOM KBaJ[paHTE.

26.BpruncnsieTcss IUIONMIAb YaCTHU BBIMYKIONH 00OJOYKH, PpaCIONIOKEHHON
BHYTPHU 33IaHHOTO CTaHJAAPTHOT'O MPSMOYTOJIbHUKA.

27.BpiuncnsieTcss NEPUMETP YacTU BBINYKIONW OOOJIOUKH, PaCIOJIOKEHHOM
BHYTPH 3aIaHHOTO CTAHJAPTHOTO MPSMOYTOJIbHHKA.

28.Bpruucisiercs IUIOMIAJb YacTH BBIMYKJIOW OOOJOYKH, PACIOIOKEHHOM
BHYTPHU 3aJIaHHOTO TPEYTOJIbHUKA.

29.BpiuncnsieTcss MEpUMETP YacTU BBIMYKIOW OOOJIOUKH, PaCIOIOKEHHOM
BHYTPH 3aJIaHHOTO TPEYTOJIbHUKA.

30.BeruuncisieTcsi KOJIMYECTBO BEPIIUH BBIMYKIIONH 000JIOUKH, JIEKAIIUX BHYTPU
3aJJaHHOT'O TPEYTOJIbHUKA.

31.Bbiuncnsiercss KOJMYECTBO BEPUIMH BBINYKION OOOJIOYKH, JIEKAUIUX BHE
3aJJaHHOT'O TPEYTOJIbHUKA.

32.BbiuucisieTcss KOJIMYECTBO BEPIIMH BBITYKION 00O0JOYKH, Jexamux B 1-
OKPECTHOCTH 3aJaHHOU MPSIMOM.

33.Bpiuncisercss KOJMYECTBO BEPIUIMH BBITYKJION 00OJOYKH, JIekKAMX BHE |-
OKPECTHOCTH 3aJaHHOM IPSIMOM.

34.BeraucisieTcss KoJnuecTBO péOep BHIMTYKION 000J0YKH, HETUKOM JISKAIIUX
BHYTPH 3aIaHHOT'O TPEYTOJIbHUKA.
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35.BeiuncisieTcst KoauuecTBO pEOEp BBIMYKIONW 000J0UKH, LIETUKOM JIeKAIIUX
BHE 3aJJaHHOI'0 TPEYTOJIbHHKA.

36.BeruuncisieTcss KoMM4ecTBO pEOEP BHITYKIION 000I0UKH, IETUKOM JISKAIIUX
B |-OKpECTHOCTH 3aJaHHOM NPSIMOM.

37.BprancnsieTcsi KoMu4ecTBO pEOEp BBHIMTYKIONH 000IOUKH, ETHUKOM JICKALUX
BHE |-OKpPECTHOCTH 3aIaHHOM MPSAMOIL.

38.Briuncisiercs yroiu, moja KOTOpPbIM BbITyKJIas 0007104YKa BUIHA U3 Hayasa
KOOpAUHAT.

39.Bpruncnsiercs yrod, nojJ KOTOPbIM BUIHO U3 Hayaia KOOPIUHAT CaMOe
JUTMHHOE PEOPO BBIMYKIIONH 000IOYKH.

40.Bpruncasercst KOJMMYECTBO BCEX OCTPBIX BHYTPEHHMX YIJIOB BBITYKJIOU
000JI0YKH.

41.Bbluncnsercst KOJIMYeCTBO BHYTPEHHUX OCTPBIX YTIIOB BBIMYKIJIONW 000JI0UKH,
ooubiux $pi/4$.

42.Bpraucisierca cyMMa BCeX BHYTPEHHHX YTJIOB BBITYKJIONH O00JIOYKH.

43.Bpiuncisiercss cyMmma BHYTPEHHUX YTJI0OB BBITYKJIOH 000JIOYKU, BETUYUHA
KOTOPBIX He peBocxoaut $pi/4S.

44.Bprauciserca cyMMa yrioB, MoJi KOTOPhIMU pEOpa BBITYKIONH 000JI0YKH
IIEPECEKAIOT 3aJaHHYIO MPSAMYIO.

45.Bpruncnsgercd  KOJIMYECTBO pEOEp  BBINYKIOW  OOOJIOYKH,  LIETUKOM
pacIooKEeHHBIX BHYTpH KBajapata ¢ BepmuHamu (0,0), (0,3), (3,0) u (3,3).

46. Beruncisiercss MOIIHOCTh MHOKECTBA MEPECECUCHUS TPAHUILIbI BBITYKIION
0001104KH ¢ nostocoit 1<y<I.

47.Bpaucinserca IUIONIa[b YacTU BBIMYKJIOH OOOJOYKH, paCHOJIOKEHHOU
BHYTpH KoJblia $1<x"2+y"2<48§.

48.BprancnseTcs TEPUMETP YaCTH BBIMYKJIOW OOOJIOYKH, PACHOJIOKEHHON
BHYTpH KoJiblia $1<x"2+y"2<4$.

49. BbIuucsieTcsl pacCTOSIHUE OT BBIMYKJION 000J0UYKH 0 3aJaHHOM TOUKH.

50.Beruncnsercs paccTosiHue OT BBITYKJIOM 00070YKH A0 3aJaHHON TIPSMOM.

51.Bbruncisgercst pacCTOSTHUE OT BBITYKIION 000JI0UKH J0 3a/IaHHOTO OTpEe3Ka.

52.BbiyncnseTcss pacCTOSHUE OT BBINYKIOH O0O0OJOYKH 70 3aJaHHOTO
TPEYTrOJIbHUKA.

53.BpluncisieTcss paccTOSTHUE OT BBINYKJIOH O00OJOYKM 10 3aJaHHOIO
CTaHJAPTHOTO MPSIMOYTOJIbHUKA.

54. BeruucisieTcst KOJIM4ecTBO nap péoep BBIMYKIIONH 000JI0UKH, pACCTOSIHUE
MEKJ1y KOTOPBIMH HE MPEBOCXOAUT CAUHULLY.

55. BBIACHAETCS, JICKHUT JIK €AMHUYHASL OKPYKHOCTh C IEHTPOM B Hayalie
KOOPJAUHAT CTPOTO BHYTPH BBIMYKJION 000TO0UKH.
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56. BeruncisieTcsi KOJIMYECTBO BEPIIMH BBIMYKIONH O0OJIOUKH, PAacCTOSHUE OT
KOTOphIX A0 kBaapata ¢ BepmuHamu (0,0), (0,3), (3,0) u (3,3) He
IIPEBOCXOUT CAMHULLY.

57.Bpraucnsercs MOIIHOCTH MHOXKECTBA TOYEK IIEPECEUYECHUS TPAHMIIBI
BBIMTYKJIOW OOOJIOUKH C €IMHUYHOU OKPYKHOCTHIO C IIEHTPOM B Hayaje
KOOPAMHAT.

58.BpruncnseTcss MOUIHOCTh MHOXKECTBA TOYEK IIEPECEUYCHHS] TPAaHUIIbI
BBIYKJIOW OOOJIOYKM C 3aMKHYTBIM €IWHUYHBIM KPYyroM C LEHTPOM B
Hayajie KOOpIHUHAT.

59.Bpluncisercs IUIOMIAAb YacTH BBIIYKIOW OOOJIOUKH, PaCHOJ0KEHHOU
BHYTPH 3aIaHHOTO KpyTa.

60. Beruucisiercss mepuMerp 4YacTH BBIMYKJIOH OOOJIOUKH, PacHOOKEHHON
BHYTpPH 33/IaHHOTO KpyTa.

61.Ha30BEM TOUKy B IPOCTPAHCTBE XOPOLIECH, €CIM OHA HAXOIUTCS CTPOro
BHYTpH cdepbl $x"2+y"2+z"2 = 4. Momudunupyiite STATOHHBIA HTPOCKT
TakUM 00pa3oMm, 4YTOOBI oOIpeAeNslachk W Iedarajach Cleayrolas
XapaKTEepUCTHKA MOJUAApA: CyMMa JUIMH pE&Oep, cepeArHa KOTOPBIX -
Xopoulasi TOUKa.

62.Ha30BEM TOYKY B POCTPAHCTBE XOPOILIEH, €CJIM OHA HAXOJIUTCS CTPOTO BHE
chepbr $x"2+y"2+z72 = 1§. MomupunupyiTe STATOHHBIA MPOSKT TaKHM
o0Opa3om, 4yTOOBI ONpeeNsylachk U Iedaranach ClIeayrolas XapakTepucTuka
HOJURIpa: CymMMa AIuH pEdep, XOTs Obl OIUH U3 KOHIIOB KOTOPBIX SIBISETCS
XOpOLIEH TOUKOM.

63.Ha30BéM TOYKYy B NPOCTPAHCTBE XOPOLIEH, €CIIM OHA HAXOHUTCS CTPOTO
BHYTpH cepsl $x2+y"2+7z72 = 4§, HO cTporo BHe chepbl $x2+y 2+2"2 =
1$. MomudunupyidTe OTAJIOHHBIA TPOCKT TaKUM OOpa3oM, YTOOKI
ONpeesslach U NeyaTangach CIEAyIONas XapakTEpUCTUKa MOJIU3Ipa: CyMMma
JUTH pEdep, 006a U3 KOHIIOB KOTOPBIX - XOPOITUE TOUYKH.

64.Ha30BéM TOUYKY B IPOCTPAHCTBE XOPOIIEH, €ClIh €€ MPOEKUUS HAXOAUTCA
CTPOTO BHYTPH OKPYXHOCTH $x2+y"2 = 4. MomuduiupyiTe 3TaIOHHBIH
IPOEKT TakuM o0pa3oM, YTOOBI OMpejAeNsach U Iedarajnach clieayronas
XapaKTEpPUCTHKA TOJUAApA: CyMMa JJIMH PEOEp, POBHO OJIMH U3 KOHILIOB
KOTOPBIX SIBJISIETCS XOPOUIEH TOUKOM.

65.Ha30BEM TOUKy B NPOCTPAHCTBE XOPOILIEH, €CiIM €€ MPOEKLUs HaXOAUTCA
CTPOTO BHE OKpYXHOCTH $x"2+y"2 = 1§. Moauduuupyite 3TaJOHHBIH
IPOEKT TaKUM OOpa3oM, uTOOBI Ompeiensaach M Iedaranach Ciexyromias
XapaKTEpPUCTHKA MOJUAApaA: CymMMa JUIMH pédep, cepeinHa U 00a U3 KOHIIOB
KOTOPBIX - XOPOIIHME TOYKH.
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66.Ha30BEM TOUKY B MPOCTPAHCTBE XOPOLIEH, €clii €€ MPOEKIUs HAXOAUTCS
CTpOTO BHYTPH OKpY>KHOCTH $x”2+y”2 = 4§, HO CTPOro BHE OKPYKHOCTH
$x"2+y"2 = 13. Momudunupyiite 3TaJOHHBI MPOCKT TakuM 0Opa3om,
4yTOOBI ONPENENUIACh U NIEYaTANACh CAEAYIOIIAs XapaKTepUCTHUKA OJIU3pa:
cyMMa JUIH pEdep, cepeiMHa U POBHO OJIMH U3 KOHIIOB KOTOPBIX - XOPOIINE
TOYKHU.

67.Ha30BEM TOYKY B NIPOCTPAHCTBE XOPOIIEH, €CIM OHA HAXOAUTCS Ha
paccrosinuu ctporo MeHsine $1$ ot miockoctu $x = 2$. Moaudunmpyiite
ATAJIOHHBIN MPOEKT TaKUM 00pa3oM, yToObI OINpeAeNsiach W Iedaraliach
clenyrolas XapakTepuCcTHKa MOJud/Apa: cymMMma JUIMH pédep, cepeiuHa U
XOTs1 OBl OJIMH U3 KOHIIOB KOTOPBIX HE SIBJSIOTCS XOPOIIMMHU TOUYKAMHU.

68.Ha30BéM TOUKYy B MOPOCTPAHCTBE XOPOWLIEH, €CIM OHA HAXOAUTCA HA
paccrosinuu ctporo 6osbiie $2$ ot miockoctu $y = -1$. Moaudunupyiire
STaJIOHHBIA MPOEKT TaKUM 00pa3oM, yTOObI ONpeiensiach W IedaTaliach
clenyrolas XapakTepucTUKa MOJIM3Jpa: CyMMa JUIMH pé0ep, cepenHa u
00a 13 KOHIIOB KOTOPBIX HE SBJSETCS XOPOIIUMH TOUKaAMHU.

69.Ha30BéM TOUYKy B MNPOCTPAHCTBE XOPOILIEH, €CIM OHA HAXOAUTCA HA
paccrostuun cTporo Menbiie $2$, Ho crporo 6osbme $1$ or mrockocTu $z =
-3$. MomudunupyidTe STaJOHHBIM IPOEKT TakuM 00pa3oM, YTOOBI
ONpEeNeIsIach U NeyaTagach CIEAyIoas XapaKTEPUCTUKA TOJIM3Ipa: CyMMa
JUTMH péOep, 00a U3 KOHIIOB KOTOPBIX HE SIBJISETCS XOPOIIMMHU TOYKAMH.

70.Ha30BEéM TOYKY B IPOCTPAHCTBE XOPOILIEH, €CIM €€ MPOCKUUS HAXOIUTCS
cTporo Hmke npsamoit §y = 28. Moaudunupyiite 3TaJOHHBIH TPOEKT TAKHUM
o0pa3oM, 9TOOBI OMNpeeNsiyiach U Mevatajgach CIeAyoas XapakTepucTHUKa
HOJIMR/Ipa: CyMMa JJIUH Ipoekuui pédep, cepeauHa KOTOPBIX - XOporias
TOYKA.

71.Ha30BéM TOUKY B NMPOCTPAHCTBE XOPOULIEH, €ciii €€ MPOEKUUs HAaXOIUTCA
cTporo mpasee mpsimod $x = -28. MoauduuupyiTe 3TaJIOHHBIH MPOEKT
TakuM 00pa3oMm, 4YTOObI OIpeAeNsyiach W Iedarainach Ccieayromas
XapaKTepUCTHKA MOJIM3/pa: CyMMa JUTMH MPOoeKui pédep, XoTst Obl OAMH U3
KOHIIOB KOTOPBIX SIBJISETCS XOPOILIEH TOUYKOM.

72.Ha30BEM TOUKY B MPOCTPAHCTBE XOPOULIECH, €ClIM €€ MPOEKUUs HaXOIUTCA
cTporo Mexay npsmbeiMu $X = -1$ u $x = 3. Moguduuupyite 3TanOHHBIH
IPOEKT TaKUM OOpa3om, uTOObI OmpeAessiach M Iedaraiach CIETyrOIIas
XapaKTEpPUCTHKA MOJIU3Ipa: CyMMa JJIMH NpOoeKIuil pédep, o6a U3 KOHIIOB
KOTOPBIX - XOPOILIKE TOYUKH.

73.Ha30BEM TOYKY B IPOCTPAHCTBE XOPOUIEH, €CJIM OHA HAXOAUTCS CTPOTO BHE
Ky0a eIMHHMYHOrO 00bEMa C IIEHTPOM B Hadalle KOOpPAMHAT U pEOpamu,
napayieTbHIMA KOOPAUHATHBIM OCsiM. MouduimpyiTe STaTOHHbBIN

28



IPOEKT TakuM o0pazoM, YTOOBI OMpeaessjach U Iedarajnach clieayronas
XapaKTepUCTUKa MOJIM3Ipa: CyMMa JUIMH MPOEKIUi pedep, pOBHO OJIMH M3
KOHIIOB KOTOPBIX SIBJISIETCS] XOPOLIEH TOYKOM.

74.Ha30BEM TOUKYy B MPOCTPAHCTBE XOPOUIEH, €CIM OHA HAXOAUTCS CTPOro

75.

BHYTpU KyOa oObéMma $8% ¢ menTpom B Haudajge KoopauHaT W pEOpamu,
napajyieibHbIMU ~ KOOPAMHATHBIM  OCAM. Moauduuupyite 3TaJoHHBIN
NPOEKT TaKuM OO0pa3oM, 4TOOBI Ompeiessiach W Iedaranach CieIyromias
XapaKTepUCTHKA MOMIIpa: CyMMa JUTMH MPOeKIi pedep, cepeanna u oda
13 KOHIIOB KOTOPBIX - XOPOIIINE TOYKH.

Ha3oBéMm TOuYKy B HpOCTpaHCTBE XOPOIIEH, €CIM OHA HAaXOIHUTCS CTPOTO
BHYTpH KyOa oObnéma $8% ¢ menTpom B Hauane koopauHat U peOpamw,
HapaJuieIbHBIMA KOOPJMHATHBIM OCSIM, HO CTPOTO BHE Ky0a €IUHHYHOTO
o0BéMa ¢ I[EHTPOM B Hadalle KOOpAWHAT W pPEOpamu, MapayjielbHBIMU
KOOPAWHATHBIM  OCSIM.  MoIuuuupyiTe STAJTOHHBIA TPOEKT TaKUM
o0pa3om, 4TOOBI ONpeAessulach U revyaraiach CIeayomas XapakKTeprucTuKa
MOJM3Ipa: CyMMa JUIMH TpoeKiuil pédep, cepenuHa W POBHO OJWH U3
KOHIIOB KOTOPBIX - XOPOIIHE TOYKH.

76.Ha30BEM TOYKY B IIPOCTPAHCTBE XOPOILIEH, €CIU €€ MPOCKLIMUA HAXOIUTCSA

CTpPOro BHE KBaJipaTa €IMHUYHOM IJIOIIAAM C LICHTPOM B Hayaje KOOpAUHAT
U CTOpPOHAMH, MapauieIbHBIMU KOOPJMHATHBIM OcsiM. Moauduuupyiire
ATAJIOHHBIA MPOEKT TaKUM 00pa3oM, YTOOBI OMpeneNsuiach U IeyaTanach
CIeNyIOmasl XapakTEePUCTHKA MOJMdIpa: CymMMa JJIMH TPOeKuuu peéodep,
cepenrHa U XOTsl Obl OJIMH W3 KOHIIOB KOTOPBIX HE SIBISIOTCS XOPOIIUMHU
TOYKAMH.

77.Ha30BEM TOYKY B IIPOCTPAHCTBE XOPOILIEH, €CIU €€ MPOCKUUS HAXOAUTCS

CTpOTo BHYTpHU KBajpaTa Iuromanud $4$ ¢ neHTpoM B Havajie KOOpIUHAT U
CTOpOHaMH, TMapalieNbHBIMU KOOPAMHATHBIM OcCsM. Moauduuupyiirte
ATAJIOHHBIA MPOEKT TaKUM 00pa3oMm, 4yTOObI OMNpeieNsiach W IedyaTaiach
CIeNyIOmas XapakTEePUCTHKA TMONHMAIpa: CyMMa JUIMH TMPOEeKuui péodep,
cepenuHa U 006a U3 KOHIIOB KOTOPBIX HE SBIISETCS XOPOIIMMH TOYKAMHU.

78.Ha30BéM TOUKY B MPOCTPAHCTBE XOPOLIEH, €Cik €€ MPOEKUUS HAXOAUTCS

CTpOro BHYTpPHU KBajpara ruiomanan $4$ ¢ neHTpoM B Hayajge KOOpIUHAT U
CTOPOHAMM, NapAJUICIBHBIMA KOOPIANHATHBIM OCSM, HO CTPOr'0 BHE KBaJpara
CAMHUYHOM IUIOIAAM C LIEHTPOM B Hadajge KOOPAMHAT U CTOPOHAMH,
napajyiebHbIMH ~ KOOPAMHATHBIM OCAM. Moaupuuupyite 3TaJoHHBINA
INPOEKT TaKUM OOpa3oM, uTOOBI OmMpeiensiach M Iedaranach Ciexyromias
XapaKTEepUCTHKA IOJIMAApA: CyMMa JUIMH NpoeKuui pédep, 00a U3 KOHLOB
KOTOPBIX HE SABJISIETCA XOPOIIMMH TOYKAMMU.
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79.Bce pEOpa gensTcss Ha TpU Kjlacca - MOJHOCTbIO BHJIUMBIC, BUIUMBIE
YaCTUYHO U IMOJHOCTHIO HEBUIUMBIE. MonuuIupyiTe 3TAIOHHBIN TPOEKT
TakKuM 00pa3oM, 4dTOOBI oOmpeaensyiach H IeJaTanach CilAeAyroIas
XapaKTEPUCTHUKA TOJIUAPA: CYMMa JUTHH MOJTHOCTHIO BUIUMBIX pEOED.
80.Bce péOpa menmsarcs Ha TpU Kiacca - MOJHOCTBIO BUIUMBIC, BUIANMBIC
YaCTUYHO U TMOJHOCTHIO HEBUIUMBIE. MomudunupyiTe 3TaIOHHBIN TPOSKT
TakuM 00pa3oM, dTOOBI Ompeaesyiach | IeJaTanach ClAeAyroIas
XapaKTepUCTHUKA TMOJUApa: CyMMa JIJIMH MPOEKIUN MOJHOCTHIO BUIUMBIX
pEdep, oOpasyronmx ¢ BepTHKAIIBIO yroi He 0osee $10M\circ$.
81.Bce péOpa gemsTcs Ha TpU KJacca - TMOJHOCTHIO BHAMMBIC, BUIUMBIC
YaCTUYHO U IMOJHOCTHIO HEeBUIUMBIE. MonuduuupyiTe 3TaJIOHHBIN TPOEKT
TakuM 00pa3oMm, 4YTOOBI OIpejeNnsiack W TmeYaTtalach CIeAyrolas
XapaKTEPUCTUKA TOJMAPA: CyMMa JIJIMH TIOJHOCTBIO HEBHIUMBIX pPEOED,
00pa3yIomux ¢ TOPU30HTAIILHOM IUIOCKOCTHIO yroil He 0osee $\pi/7$.
82.Bce péOpa menmsarcs Ha TpU Kiacca - TOJHOCTHIO BUIUMBIC, BUANMBIC
YaCTUYHO U TMOJHOCTBHIO HEBUAMMBIC. MoaubuuupyiTe 3TaTOHHBIN TPOEKT
TakuM 00pa3oMm, 4ToObl oOmpefenslack W IeyaTtajlach CIeAyoIast
XapaKTepUCTHUKA MOJUJIpa: CyMMa JUIMH MPOESKIMI MOJTHOCTHI0 HEBUIUMBIX
péoep.
83.Bce péOpa menmsarcs Ha TpU Kiacca - MOJHOCTHIO BUIUMBIC, BUIANMBIC
YaCTUYHO Y TMOJHOCTHIO HEBUAUMBIE. MomuduupyiTe 3TaIOHHBIN TTPOSKT
TakuM o00pa3oM, dTOOBI Ompenesyiack M Iedarainach CIeAyroas
XapaKTEepPUCTHKA TOJHMIJpa: CyMMa JUIMH YacTUYHO BUIUMBIX pEOeEp,
00pa3yoIlux ¢ BepTUKaIbI0 yroi He Oosee $10M\circ$.
84.Bce péOpa gensTcs Ha TpU KJacca - MOJHOCTHbIO BUAMMBIC, BUIUMBbIC
YaCTHUYHO U TIOJHOCTHIO HEBUIUMbIE. MoupUIIMpPyHTE STAIOHHBIN TPOEKT
TakuM 00pa3oMm, 4YTOObI OIpeAeNsyiack W Iedarajach Ciexyrouas
XapaKTEPUCTHUKA TIOJIMAIPA: CyMMa JUTHH MPOEKIIUNA YaCTUIHO BUIUMBIX PEOED,
00pa3yoIIKX ¢ TOPU3OHTAILHOM IJIOCKOCTRIO yrout He 6osee $\pi/7$. 85.Bce
pEOpa AeNsITCS HAa TPU KJlacca - MOJHOCThIO BUAMMBIE, BUIMMbIC YACTUYHO U
MOJIHOCTBIO HEBUAUMbIE. MoupUIIMpPyHTE STaTOHHBINA TPOEKT TAKUM
obpazom, yTOOBl OMpeAeNsiach M TedaTtanach CleAyroIias
XapaKTEepUCTHUKA MOJURIpaA: CyMMa JUIMH HEBUIUMBIX YaCTEN YACTUYHO
BUJIUMBIX pEOED.
86.Bce péOpa pensTcs Ha TpU KJacca - MOJHOCTHbIO BHUAMMBIC, BUIHUMBbIC
YaCTUYHO U IMOJHOCTBIO HEBUAMMBIE. MonuduuupyiTe 3TalOHHBIA TPOEKT
TakuM 00pa3oM, 4YToObl oOmpeAensyiack W Iedarajach Cieayrolas
XapaKTepUCTHUKA MOJIMAIpA; CyMMa JIJTUH MPOCKIUM HEBUIUMBIX YaCTeH
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YaCTHUYHO BUIUMBIX pEOEp, 00pa3yIolIuX C BEPTUKAIbIO Yoy He Ooliee
$10Mcirc$.
87.Ha30BEéM TOYKYy B IPOCTPAHCTBE XOPOIUEH, €CIM OHA HAXOJUTCS CTPOro
BHYTpH cdepbl $x"2+y"2+z"2 = 4. Momudunupyiite STATOHHBIA HTPOCKT
TakuM 00pa3oMm, 4YToObl oOmpeAeNnsyiack W Iedarajach Cleayrolas
XapaKTEepPUCTUKA ITIOJURApA: CyMMa IUIOLIANEN TpaHEd, LEHTP KOTOPBIX -
Xopouiasi TO4Ka.
88.Ha30BEM TOUKY B MPOCTPAHCTBE XOPOILIEH, €CJIM OHA HAXOAMUTCSI CTPOrO BHE
chepbr $x2+y"2+z72 = 1§. Momudunupyiite STaJIOHHBIA MPOCKT TaKUM
o0pa3oM, 4TOOBI OINpeAesulach U Ievyaraiach CIeAyolas XapakTepucTHKa
MOUAAPA: CyMMa IUIOLIAJEH TpaHel, BCE BEPIIMHBI KOTOPBIX - XOPOILIHE
TOYKH.
89.Ha30BéM TOUYKY B NpPOCTPAHCTBE XOPOIIEH, €CIIM OHA HAXOAUTCA CTPOTO
BHYTpH cepsl $x"2+y"2+z72 = 4§, HO cTporo BHe cdeprl $x2+y"2+z"2 =
1$. Momudunupyiite OTAJIOHHBIA TIPOCKT TaKUM OOpa3oM, YTOOBI
ONpEJENsUIach U MevaTanach CAeAYOIas XapakTepUCTUKA MMOJIU3Ipa: CyMMa
IIoOLIaiek rpaHei, XoTs: Obl OJIHa BEpLUIMHA KOTOPBIX - XOPOILIask TOYKA.
90.Ha30BEéM TOYKY B IPOCTPAHCTBE XOPOLIEH, €CIU €€ MPOCKUUS HAXOAUTCS
CTPOTO BHYTPH OKPYXKHOCTH $x/2+y"2 = 4§. Moaudunupyite 3TaIOHHBIN
IPOEKT TakuM o0pa3oM, 4TOOBI OMpeaessyach U Iedarajnach clieayronas
XapaKTEepPUCTUKA TOJIUApA: CyMMa IUIOMIAJeH TpaHeHl, LEHTP W XOTS Obl
OJIHA BEPIIMHA KOTOPBIX - XOPOIIHE TOUYKH.
91.Ha30BEéM TOYKY B IIPOCTPAHCTBE XOPOILIEH, €CIU €€ MPOCKUUS HAXOAUTCS
CTpPOTrO BHE OKpYXHOCTH $x"2+y"2 = 1$. Moauduuupyite 3TaJOHHBIHI
IPOEKT TakuM 00pa3oM, YTOOBI OMNpEAeNsiach M IeyaTanach Cieayrolas
XapakTepUCTHKA MOJMAJpa: CyMMa IUIOIIAJEH TpaHel, LEHTp U BCe
BEPUIMHBI KOTOPBIX - XOPOILIHE TOYKH.
92.Ha30BéM TOUYKY B MPOCTPAHCTBE XOPOLIEH, €CIH €€ MPOEKUUS HAXOIUTCS
CTPOTO BHYTPH OKpY>KHOCTH $x”2+y"2 = 4§, HO CTPOro BHE OKPYKHOCTH
$x"2+y"2 = 1$. Moaubunupyite 3TaJIOHHBIA IPOSKT TaKUM 00pa3oMm,
4TOOBI ONPEIENsIach U MevaTanach Ciaeayolas XapakTepUuCcTHKa MOJIH3Ipa:
CyMMa IUIOIIAa/Iei TpaHel, pOBHO OJIHA BEPIIMHA KOTOPBIX - XOPOILIAs TOYKA.
93.Ha3oBéM TOYKYy B MPOCTPAHCTBE XOPOILUEH, €CIM OHAa HAaXOJIUTCS Ha
paccrostHuu ctporo Menbine $1$ ot mrockoctr $x = 2$. Momudunmpyiite
ATAJIOHHBIN MPOEKT TAKUM 00pa30M, 4TOOBI ONpeAeNsiiach U Iedaranach
ClIeIyIolIas XapaKTepUCTHKA MOJMApa: CyMMa IJIOIa el TpaHei, He
MeHee JABYX BEPUIMH KOTOPBIX - XOPOILIUE TOYKH.
94.Ha30BEM TOYKYy B NPOCTPAHCTBE XOPOIIEH, €CIM OHAa HAXOAWUTCS Ha

paccrosiauu crporo 6ombire $2$ ot iockoctu $y = -18. Moaudunupyiite
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95.

ATAJIOHHBIM MPOEKT TakKUM 0O0pa3oM, YTOOBI OMpenessach M Iedaraiach
cieAyronas XapakTepUCTUKA MOJUAApA: CyMMa IJIOIIA/IeN rpaHel, HU OJHa
Y3 BEPILIUH KOTOPBIX HE SABJISIETCS. XOPOLIEH TOUYKOM.

Ha3zoBéM TOUKYy B NpPOCTPAaHCTBE XOpOLICH, €CIM OHA HAXOJIWUTCS Ha
paccrostuun ctporo Mensbiie $2$, Ho crporo 6osbme $1$ or mrockocTu $z =
-3$. Moaudunupyiite OSTaJOHHBI MPOEKT TaKUM 00pa3oM, YTOOKI
ONpeeIsIach U MeYaTagach CIEIYIOMas XapakKTepUCTUKa MOJIN3Ipa: CyMMa
IomaAe rpaHei, He OoJjiee JBYX BEPIIUH KOTOPBIX SIBIISIOTCS XOPOIIUMU
TOYKAMU.

96.Ha30BéM TOYKY B IMPOCTPAHCTBE XOPOILIEH, €CIIH €€ MPOCKUUS HAXOOUTCS

97.

98.

99.

cTporo Hrpke mpsiMoit $y = 28. MoauduuupyiTe STaTOHHBIA MPOCKT TAKHM
o0pa3oM, 4ToObI OINpeeNsiach U Mevarajgach CleAyolas XapakTepucTHKa
MOJIUBIpA: CyMMa IUIOIIAJAEH MTPOCKIUN TPAHEN, HEHTP KOTOPBIX - XOPOIIast
TOYKA.

Ha30BéM TOUYKy B IPOCTpAaHCTBE XOpPOLIEH, €Ciau €€ NMPOEKIUA HAXOIAUTCS
cTporo mpasee npsmoirt $x = -2$. MoauduiupyiiTe 3TaJOHHBIA MPOCKT
TakuM 00pa3oM, 4YTOObl OINpeAesslachk W Iedarajach Cleayrolas
XapaKkTepUCTHKA IONMAJpA: CyMMa IUIONIAZEH NIPOEKUHWHA TIpaHEeH, BCe
BEPLIMHBI KOTOPBIX - XOPOLINE TOYKH.

Ha30BéM TOYKy B IpPOCTPAHCTBE XOPOLIEH, €CIIM €€ NMPOEKUUS HAXOAUTCS
cTporo Mexay npsMeiMua $x = -1$ u $x = 3$. Moaudunmpyiite sTaIOHHBIN
IPOEKT TakUM 0Opa3oM, 4ToObI ompejessigach U Iedarajach Ciexyromias
XapaKTEPUCTHUKA TOJUIIPA: CyMMa IJIOMAeHd MPOSKIHi TpaHei, XOTa Obl
OJIHA BEPIIMHA KOTOPBIX - XOPOIIas TOYKA.

Ha30BéM TOUKY B IPOCTPAaHCTBE XOPOILIEH, ECIIM OHA HAXOIUTCSI CTPOTO BHE
Ky0a eIMHMYHOro 00bEMa C LIEHTPOM B Hadalle KOOpAMHAT U pEOpamu,
napajyieibHbIMU  KOOPAMHATHBIM  OCsAM. Moauduuupyite 3TaJoHHBIN
IPOEKT TakuM 00pa3oM, YTOOBI OMNpeAeNsyiach M TedaTaliach Cieayroas
XapaKTepUCTHKA TMOJM3IpA: CyMMa IUIOLIAJAEH MPOEKLUMI rpaHel, LUEHTp U
XOTs1 OBl OJTHA BEPIIMHA KOTOPBIX - XOPOIINE TOUYKH.

100. Ha3oBéM TOuUKy B HpOCTPAaHCTBE XOpOLIEH, €CIM OHA HAXOJUTCS

CTporo BHYTpU KyOa oObéma $8$ ¢ I1eHTpoM B Hauaie KOOpPIHMHAT W
péOpaMu, NapaIeNbHBIMA  KOOPAMHATHBIM  OCAM. Moaupuuupyirte
STAJIOHHBIA MPOEKT TaKUM 00pa3oM, 4TOObI ONpeNessiaach M IedaTanach
CHeNyIolas XapakTePUCTHKA IONUdApa: CyMMa IUIOMIaAEd MPOEKIi
rpaHei, HEHTP U BCE BEPIIMHBI KOTOPBIX - XOPOIINE TOUKH.

101. Ha30BéM TOUYKy B IPOCTPAaHCTBE XOPOLIEH, €CIM OHA HaXOIUTCS

CTporo BHYTpU KybOa o0béma $8% ¢ meHTpoM B Hayaje KOOpAUHAT U
pEéOpamu, mapayIeIbHBIME KOOPIMHATHBIM OCSIM, HO CTPOTO BHE KyOa
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eMHUYHOTO O00BEMA ¢ IIEHTPOM B Hayaje KoopJAuHAaT u pEOpamu,
napajjieibHIMM ~ KOOPAMHATHBIM  OocsM. Moaubuuupyite 3TaqoHHBINA
MPOEKT TakuM 00pa3oM, 4TOOBI OINpEAeNsiach M IedyaTaiach CIeayromas
XapaKTEepUCTHKA IMOJU3Ipa: CyMMa IUIOMAAEH NPOEKUMUA TI'paHel, POBHO
OJIHa BEPIIMHA KOTOPBIX - XOPOIIAs TOUYKA.

102. Ha30BéM TOYKYy B NPOCTPAHCTBE XOPOWIEH, €CIU €€ MPOCKIUA
HaXOJUTCs CTPOrO BHE KBaJparTa €AWMHUYHOM IUIOLIAJN C LEHTPOM B Hayaje
KOOPAMHAT W CTOPOHAMH, M[apajuICJIbHBIMA  KOOPJMHATHBIM  OCSM.
Moaudurupyite TaJOHHBINA MPOCKT TAKKUM 00pa3oM, YTOOBI OMPEeIsIach
Y IIeyaTajgach CIEAYyIOIas XapaKTEpPHUCTHKA IOJMAIpa: CyMMa ILToUiaaci
MPOEKIMIA TPaHEN, HE MEHEE JBYX BEPIIMH KOTOPBIX - XOPOUINE TOUKHU.

103. Ha30BéM TOYKYy B NPOCTPAHCTBE XOPOWIEH, €CIU €€ MPOCKIUA
HaXOJHUTCS CTPOTrO BHYTpU KBajparta romamau $4$ c nentpom B Hauaie
KOOPAMHAT W CTOPOHAMH, M[apajuIeIbHBIMH  KOOPJMHATHBIM  OCSAM.
Moauduiupyite 3TaJOHHBIA MPOSKT TAKKUM 00pa3oM, YTOOBI OTpeesiach
Y IIeyaTajach CIEAYyIOIas XapaKTEepPUCTHKA IOJMAIpa: CyMMa IUTONIaAcH
IIPOEKIMHA I'paHEW, HU OJHA M3 BEPIIMH KOTOPBIX HE SBIAETCA XOPOLIECH
TOYKOM.

104. Ha30BéM TOYKYy B NPOCTPAHCTBE XOPOWICH, €CIU €€ MPOCKIUs
HAXOJWTCS CTPOrO BHYTpU KBajparta romamau $4$ c nenTpom B Hauaie
KOOpPAMHAT U CTOPOHAMH, NIapaJuIEIbHBIMU KOOPJAMHATHBIM OCSIM, HO CTPOTO
BHE KBaJpara €JUHUYHOM IUIOIIAAM C LIEHTPOM B HAadaJle KOOPIWHAT M
CTOpPOHAMH, MApAJUICIBHBIMU KOOPAMHATHBIM oOcsiM. Moauduuupyiite
ATAJIOHHBIA MPOEKT TaKUM 00pa3oM, YTOObI ONpeAeNsuiach U IeyaTanach
ciaeaymonias XapakTEpUCTUKAa MOJUAIpa: CyMMa IUIOMIANEH MNPOEKIUN
rpaHeii, He 6oJiee ABYX BEPIIMH KOTOPBIX SBIISIOTCS XOPOLUIUMU TOUKAMHU.

105. Bce pébpa nmensiTcs Ha TpH Kjacca - MOJTHOCTbIO BUIUMBIC, BUANMbBIC
YaCTHUYHO U IOJHOCTHIO HeBUANMBIE. Ha30BEM I'paHb MOJHOCTHIO BUAUMOMU,
eciu Bc€ oOpazyromue €€ péOpa mMoaHOCThIO BuauMBL. Eciau  Bce
oOpa3zyrolue rpaHb pEéOpa MOJHOCTHIO HEBUIAUMBI, TO TIpaHb OyaeM
Ha3bIBAaTh MOJHOCTHbIO HEBUAUMOW. Bce ocranbHble rpaHu OyaeM Ha3biBaTh
YaCTUYHO BUAUMBIMH. Moau@uuupyiTte 5STaJOHHBIA NPOEKT TaKUM
o0pa3oM, 4ToOBI OMpeeNsiach U Mevarajgach Cleayrollas XapakTepucTHuKa
MOJIMR/Ipa: CyMMa IUIOIIAJEH MTOTHOCTBIO BUAUMBIX TPaHEN.

106. Bce pé6pa nmensitcs Ha TpH Kjacca - MOJTHOCTHIO BUIUMBIC, BUANMbBIC
YaCTUYHO M ITOJHOCTBIO HeBUAMMBIE. Ha30BEM rpaHp MOJHOCTBIO BUAMMOM,
ecnu  Bc€ oOpasyromue e€ péOpa moiaHOCThIO BuAMMBL. Eciau  Bce
oOpa3yronue rpaHb péOpa MOJHOCTHIO HEBUAUMBI, TO TpaHb Oyjaem
Ha3bIBaTh MOJHOCTHIO HEBUAMMON. Bce ocranbHble TpaHu OyJieM Ha3bIBaTh
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YaCTMYHO BUAMUMBIMU. MoauduuupyiTe STaJOHHBIA MPOEKT TaKUM
o0pa3zoM, 4ToObI OMNpeesNsyiach U Mevarajgach Cleayolas XapakTepucTHKa
MOJM3pa: CyMMa IUIOMIAJEH MPOEKUHUW MOJHOCTBIO BUIHUMBIX T'PaHEM,
00pa3ylolux ¢ BEpTHKaIbIO yroi He 6osee $10Mcirce$.

107. Bce péOpa nmensarcst Ha TpHU Kilacca - MOJHOCTHIO BUIUMBIC, BHINMBIC
YaCTUYHO M MOJHOCThIO HeBUAMMBIE. Ha30BEM rpaHb MOJHOCTHIO BUIUMOM,
ecnmu  Bc€ oOpasyromue e€ péOpa MOTHOCTRIO BHAMMBEL. Eciam  Bce
oOpa3zyroliue rpaHb péOpa MOJHOCTHIO HEBUAUMBI, TO TpaHb Oyjaem
HA3bIBAaTh MOJHOCTHIO HEBUIAUMOW. Bce ocranmpHbIe TpaHu OyaeM Ha3bIBaTh
YaCTUYHO BUAUMBIMH. Moau@uuupyite >3TalOHHBIA NPOEKT TaKUM
o0pa3oM, 4TOOBI OMpeesNsyiach U Meyarajach Cleayrollas XapakTepucTUKa
MOJIURJIPpA: CyMMa MEPUMETPOB MOJHOCTHIO BUAUMBIX IpaHell, 00pa3yrommx
C TOPU30HTAIBHOM IJIOCKOCTBIO yroi He 6oiee $\pi/7$.

108. Bce pé6pa nmensitcs Ha TpH Kjacca - MOJTHOCTHIO BUIUMBIC, BUANMbBIC
YaCTUYHO U MOJHOCTHIO HeBUAMMBIE. Ha30BEM rpaHb MOJIHOCTHIO BUJIUMOM,
eciim Bc€ oOpasyromme e pEéOpa TMONMHOCTRIO BUIWMEL. Ecmm Bce
oOpa3zyroliue rpaHb pEéOpa MOJHOCTHIO HEBUIUMBI, TO TIpaHb OyaeM
Ha3bIBaTh MOJHOCTHIO HEBUAMMON. Bce ocTanbHble TpaHu Oy/ieM Ha3bIBaTh
YaCTUYHO BUAMUMBIMH. MoauduiupyiTte 5STaJOHHBIA NPOEKT TaKUM
o0pa3zoM, 9TOOBI OTpeeNsiyiach U MedaTanach ClIeaylolas XapakTepucTUKa
MOJINRIpa: CyMMa NEPUMETPOB MPOCKLIUM MOTHOCTHIO BUIUMBIX IPAHEI.

109. Bce pEbOpa nensatcst Ha TpU KJlacca - MOJHOCTHIO BUIUMBIC, BUAUMBIC
YAaCTUYHO U MOJHOCTHIO HeBUAMMBIE. Ha30BEM rpaHb MOJHOCTHIO BUJUMOM,
ecnmu Bc€ oOpasyromue e€ péOpa MOMHOCTHIO BuAUMBL. Eciam  Bce
oOpa3zyronue rpaHb péOpa TMOJHOCTHIO HEBUAUMBI, TO TpaHb Oyjaem
HA3bIBAaTh MOJHOCTHhIO HEBUIUMOW. Bce octanbHble Tpanu OyjaeM Ha3bIBaTh
YaCTMYHO BUAMMBIMU. MoauduuupyiTe STaJOHHBIA MPOEKT TaKUM
o0pa3oM, 9TOOBI OMpeesiyiach U MevaTagach CIeAyIoas XapakTepUucTuKa
MOJIR/Ipa: CyMMa IIIOMIAJed MOJTHOCTHIO HEBUIUMBIX TpaHell, 00pa3yromux
C BepTHKaIbio yroin He 6osee $10M\circ$.

110. Bce pébpa nensTces Ha Tpu Kiiacca — MOJIHOCTBIO BUIMMBbIE, BUIUMBIE
YaCTUYHO U IMOJHOCTBIO HeBUANMBIE. Ha30BEM rpaHb NMOJHOCTHIO BUJIUMOM,
ecmu  Bc€ oOpasyromme e€ péOpa mMmoaHOCThIO BuAMMBL. Eciam  Bce
oOpaszyronue rpaHb pEéOpa TMOJHOCTHIO HEBUIAWUMEBI, TO TpaHb Oyaem
Ha3bIBaTh MOJHOCTHIO HEBUAMMON. Bce ocTanbHble rpaHu Oy/ieM Ha3bIBaTh
YaCTUYHO BUAUMBIMH. Moau@uuupyidTte >3TaJOHHBIA NPOEKT TaKUM
00pa3om, 4TOOBI OMpeAesUIach U IeuyaTanach CICAYIONIas XapaKTepucTUKa
MOJIUBIpA: CyMMa IUJIOIIAJEN MPOEKIMK MOJHOCTbIO HEBUIMMBIX T'PaHEH,
00pa3yroIIHUX ¢ TOPU30HTAIBHOM IIIOCKOCTHIO yTou He O6osee $\pi/7§.
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111. Bce pébpa nensitcs Ha Tpu Kjacca — MOJHOCTBIO BUJIUMBbIE, BUAMMbBIC
YaCTUYHO U MOJIHOCTBIO HEBHAMMBIE. Ha30BEM I'paHb MOJHOCTHIO BUAUMOM,
ecnmi  Bc€ oOpasyromue e€ péOpa IMMOTHOCTHIO BHAMMBL. Ecim  Bce
oOpasyrome rpaHb pEOpa TMOJHOCTHIO HEBUIUMBI, TO TpaHb OylaeM
Ha3bIBaTh MOJHOCTHIO HEBUAMMON. Bce octayibHbie TpaHu OyJieM Ha3bIBaTh
YaCTUYHO BUAMMBIMU. MoaupuuupyidTe STATOHHBIA MPOEKT TaKUM
o0pa3oM, 4TOOBI OIpeesNsiach U Mevarajgach Cleayrolas XapakTepucTHKa
MOJIMRIpa; CyMMa MEPUMETPOB MOJHOCThIO HEBUAUMBIX I'PaHEH.

112. Bce péOpa nensitcs Ha Tpu Kilacca — MOJIHOCTbIO BUJIUMbBIE, BUAUMBIC
YAaCTUYHO U MOJHOCTHIO HeBUAMMBIE. Ha30BEM rpaHb MOJHOCTHIO BUJIUMOM,
ecniu Bc€ oOpasyromue e€ péOpa MOMHOCTHIO BuAMMBL. Eciaum  Bce
oOpa3zyrolue rpaHb pEéOpa MOJHOCTHIO HEBUIAUMBI, TO TpaHb OyaeM
Ha3bIBAaTh MOJHOCTHIO HEBUAUMOW. Bce ocranbHble rpanu OyaeM Ha3bIBaTh
YaCTUYHO BUAMMBIMH. MoauduiupyiTe dSTaJOHHBIA NPOEKT TaKUM
o0pa3oM, 9TOOBI OMpeeNsyiach U Mevarajgach ClIeAyromas XapakTepucTuKa
NOJINR/Ipa: CyMMa NEPUMETPOB MPOCKIUNA MOJHOCTbIO HEBUJIUMBIX T'PaHEH,
00pa3syroIux ¢ BEPTUKANIbBI0 yroi He 6osee $10Mcirc$.

113. Bce péOpa nensitcs Ha TpU Kjlacca - MOJTHOCTBIO BUIUMBIC, BUJAUMBIC
YAaCTUYHO U MOJIHOCThIO HEBUAUMBIE. Ha30BEM IpaHb MOJHOCTHIO BUIAUMOM,
eciii  Bc€ oOpasywmme e€ péOpa MONHOCTHIO BUAuUMBL. Eciu Bce
oOpasyromipe rpaHb peéOpa IMOJHOCTHIO HEBUIUMBI, TO TpaHb OyleMm
HA3bIBAaTh MOJHOCTHIO HEBUAUMOW. Bce ocranbHble TpaHu OyjaeM Ha3bIBaTh
YaCTUYHO BUAUMBIMH. MoauuiupyiTte 5STalOHHBIM TPOEKT TaKUM
00pa3om, 4TOObI ONpeAeIisiach U IevyaTaiach CIEIYIONIasl XapaKTepUCTUKa
NOJIMR/Ipa; CyMMa IUIOIIAJed YaCTUYHO BHJIMMBIX I'paHel, 00pa3yrouux ¢
TOPU30HTAJILHOM IJIOCKOCTBIO yrou He Oosee $\pi/7$.

114. Bce pébpa nmensarcst Ha TpHU Kiacca - MOJHOCTHIO BUIUMBIC, BHINMBIC
YaCTUYHO U MOJHOCTBIO HeBUANMBIE. Ha30BEM rpaHb MOJHOCTHIO BUIUMOM,
ecniu BcE oOpazyromue €€ péOpa mMOMHOCTHIO BuAUMBL. Eciaum  Bce
oOpasytomue rpaHb pEOpa TMONMHOCTHIO HEBUIUMEI, TO TpaHb Oynem
Ha3bIBaTh MOJHOCTHIO HEBUAMMOW. Bce ocTtayibHbIe TpaHu OyJieM Has3bIBaTh
YaCTUYHO BUAUMBIMH. Moau@uuupyite 53TaqoOHHBIM MOPOEKT TaKUM
o0pa3oM, 4TOOBI OMpeesNsyiach U Meyarajgach Cleayolas XapakTepucTHKa
MOJIMR/Ipa: CyMMa IUIOIAJEN MTPOEKIINI YACTUYHO BUAUMBIX TPAHEM.

115. Bce pé6pa nmensitcs Ha TpH Kjacca - MOJTHOCTHIO BUIUMBIC, BUANMbBIC
YAaCTUYHO U MOJHOCTHIO HeBUAMMBIE. Ha30BEM rpaHb MOJHOCTHIO BUJUMOM,
ecniu BcE oOpazyromue €€ péOpa MOMHOCTHIO BuAMMBL. Eciaum  Bce
oOpaszyroniue rpaHb péOpa TMOJHOCTHIO HEBUAUMBI, TO TpaHb Oyjaem
Ha3bIBaTh MOJTHOCTHIO HEBUAUMOM. Bee octanibHbie rpanu OyneM HasbiBaTh
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YaCTMYHO BHAUMBIMUA. MoauduuupyiiTe STaJOHHBIA MPOEKT TaKUM
o0pa3oM, 4TOOBI OMpeeNsyiach U Mevarajgach Cleayrolas XapakTepucTHKa
MOJIUAJIPA: CyMMa NEPUMETPOB YACTHYHO BUAMMBIX TpaHEH, 00pa3yronux ¢
BEPTHKAIBIO yroi He 6omee $10M\circ$.

116. Bce pé6pa nmensitcs Ha TpH Kjacca - MOJTHOCTBIO BUIUMBIC, BUANMbBIC
YaCTUYHO M MOJHOCThIO HeBUAMMBIE. Ha30BEM rpaHb MOJHOCTHIO BUIUMOM,
ecnmu  Bc€ oOpasyromue e€ péOpa MOTHOCTRIO BHAMMBEL. Eciam  Bce
oOpa3zyroliue rpaHb péOpa MOJHOCTHIO HEBUAUMBI, TO TpaHb Oyjaem
HA3BIBAaTh MOJHOCTHIO HEBUIUMOW. Bce octanmpHbIe TpaHu OyaeM Ha3bIBaTh
YaCTUYHO BUAUMBIMH. Moau@uuupyite >3TalOHHBIA NPOEKT TaKUM
o0pa3oM, 4TOOBI OMpeesNsyiach U Meyarajach Cleayrollas XapakTepucTUKa
MOJIU3JIpA: CyMMa MEPUMETPOB MPOEKIMH YAaCTUYHO BUIUMBIX TpaHEH,
00pa3yIoIuXx ¢ TOPH30HTAIBHOM IIOCKOCTBIO YroJ1 He Oojiee $\pi/7$.
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