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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)
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2 AHHOTAIIUA AMCHUITJINHBI

«AJITOPUTMBI KOMIILIOTEPHO MATEMATUKW»

PaccmarpuBaroTcsi OCHOBHBIE 3a/1a4H, MOJEIIN, METOJIbI U alITOPUTMBI B 00JIa-
CTH BhIuuCIHUTENbHOM reomeTrpun (Computational Geometry). OCHOBHBIMH OOBEK-
TaMH Tpu GOPMYIUPOBKE KOMOMHATOPHBIX 3ajlad 37€Ch SBISIIOTCA Takue 0a30BbIC
reOMETpUYECKre 00BEKThI (B OCHOBHOM Ha MJIOCKOCTH ), KaK TOYKH, JINHUH, OTPE3KH,
MHOTOYTOJILHUKH, TUIAHAPHBIC MPSMOIMHEHHBIE Tpadbl. Mcronb3yrorces cnenudude-
CKHE JIJIsl 9TOM 00JaCTH CTPYKTYPHI IAHHBIX, a TAK)KE METOJIbI U MPUEMBI pa3paboTKu
anropuT™MOB. M3nmararoTcsi METObI M QJITOPUTMBI PEUICHUSI OCHOBHBIX TPy 3a]1au:
MOCTPOEHHUE BBIMYKIION 00O0J0YKU, TEOMETPUUYECKHUM MOUCK (METOABI JIOKATU3aluU
TOYKH; METO/bl PErHOHAJIBLHOTO TOUCKA, UCTIONB3YIOUINE KBaApoaepeBhs u 2-D-ne-
PEBBS, IEPEBbs PETHOHAIILHOTO MTOMCKA), TOCTPOSHUE TuarpaMMmbl BopoHoro, Tpu-
anrymsnus Jenone u np. PaccMarpuBaroTes PHIIOKEHUS U TICPCIICKTUBBI Pa3BUTHS

BBIYMCIIUTEIIBHON T'€OMETPHH.
SUBJECT SUMMARY

«COMPUTATIONAL MATHEMATICS ALGORITHMS»

Introduction to algorithms and data structures for combinatorial problems in
computational geometry (for points, lines, polygons, and planar straight-line graphs).
Analyzing algorithms. Data structures: concatenable queue (balanced trees, random-
1zed search trees — “Treaps”), interval and segment trees, range tree, quad-tree, k-D-
tree, double-connected-edge-list. . Basic problems: convex hulls, geometric search-
ing (point location: slab method, chain method, triangulation refinement method,
trapezoid method; range search: quad-tree method, k-D-tree method, range trees),
, Delaunay , randomized algorithms. Applications.Architectural features of object-
oriented software. Architectural domain design. Container class libraries. Types

classes. Dynamic type identification. Management of visibility and scope of names.
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Templates. Polymorphic container classes, iterators, applicators, manipulators. Nu-
meric arrays. Models of exception handling. Assertion-based encapsulation, signals.

Process control.



3 OBIIUE IMOJIOKEHUSA
3.1 Heau u 33124 AUCHUNIHMHBI
1. 3y4yeHre OCHOBHBIX 3a/1a4, MOJIEJIEH, METOIOB U aJITOPUTMOB B 00JIACTH BBIYHC-
mutenbHOM reomeTpun (Computational Geometry)

2. [IproOpeTeHre HaBBIKOB PEIISHUS CIIETYIOMMX OCHOBHBIX TPYIIII 3a]1a4: MOCTPOE-
HUE BBIMYKJION 000JI0UKH, TEOMETPUUECKUIA MOUCK, MOCTPOCHUE quarpaMmbl Bopo-

HOTO, TpuaHryssanus lemone.

3. HonyquHe 3HAHUM 110 ClICOUaJIbHBIM MCTOAAM U CTPYKTYpPaM AaHHBIX, IIPUMCHS-

EMBIX MPHU Pa3pad0TKe KOMOMHATOPHBIX AITOPUTMOB BHIYUCITUTEIHLHOM T€OMETPHH.

4, qDOpMI/IpOBaHI/Ie YMCHUA CaMOCTOATCIIbHO COCTABJIAATH MAIIMHHBIC aJITOPUTMBI U
InporpaMmbl pCHICHUA KOM6I/IHaTOpHBIX 3aga4d BBIUMCIIMTESIILHOM recoMCeTpruM Ha OC-

HOBC M3BCCTHBLIX MCTOOOB U AJITOPUTMOB.

5. IlomydeHre HaBBIKOB B 00JIACTH MPUMEHEHHUSI AITOPUTMOB BHIYMCIUTEIBHOM Ie0-

METpHUHU B HUHPOpMATUKE, TPOTPAMMUPOBAHUHU U MIPUKIIATHON MaTeMaTHKE.

3.2 Mecro pucuumianabl B ctpykrype OITOII

JlucuuranHa u3y4aeTcs Ha OCHOBE paHee OCBOCHHBIX NUCIUIUIMH Y4eOHOTO TJIaHa:
1. «AHanu3, MOJETIUPOBAHUE U ONITUMHU3ALINS CUCTEM

2. «MaremaTu4eckue METOIbl pacro3HaBaHus 00pa30B»

3. «IIpencraBnenue 3HaHUM B CUCTEMAaX UCKYCCTBEHHOTO MHTEJICKTa»

¥ 00€CIeunBaeT MOATOTOBKY BBITYCKHOM KBaTU(UKALMOHHOW PaOOTHI.



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH

I1K-10 CrniocoOeH wuccnenoBarh U pa3pabaThiBaTh APXUTEKTYpPbl CHUCTEM HCKYC-

CTBCHHOI'O MHTCJIJICKTA JJIA Pas3IMYHBIX IIPCIAMETHBIX o0JIacTell Ha OCHOBE
KOMIIJIEKCOB ME€TOAOB U MHCTPYMCHTAJIBHBIX CPEACTB CUCTEM UCKYCCTBCH-
HOI'O MUHTCJJICKTA

IIK-10.1 Buibupaem komniexkcvl Memooos U UHCMPYMEHMAIbHbIX CPEOCME UCKYC-
CMBEHHO20 UHMeNLIeKma OJisl peuleHus 3a0ad 8 3a8UCUMOCTU O 0COOeH-
Hocmell npedMemuol obracmu




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n a4 a4 a4 au
1 BBenenne 1 1
2 Tema 1. Monenu BbIYMCIIEHUN U CIOKHOCTH AJITOPUTMOB 1 2 6
3 | Tema 2. CneunanbHble CTPYKTYpPbI JaHHBIX B KOMOWHATOP- 2 4 6
HBIX TEOMETPUYECKUX 3a]1auax
4 | Tema 3. OCHOBHbIE aJTOPUTMBI 2 4 6
5 | Tema 4. PaciumpeHus 1 NPUIIOKEHUS 2 4 6
6 | Tema 5. BBeneHne B reOMETpUYECKHM ITOUCK 2 4 8
7 Tema 6. 3amaun TOKaIU3AUN TOYKU 2 4 8
8 Tema 7. 3agaun peruoOHaJIbHOIO MOKCKa 2 6 0 8
9 | Tema 8. HaGop u pemnienue 3a1ad o O1M30CTH 2 6 0 8
10 | 3akmroucHue 1 1 35
Hroro, au 17 34 1 92
N3 HuX a4 Ha KOHTPOJIb 0 0 35
OO01mast TpyJ0eMKOCTh OCBOSHHUS, a4/3¢ 144/4
4.1.2 Copepxanne
Ne HaumeHnoBaHue TeMbl Conep:xanue
n/n AMCUUTIIMHBI
1 | Beeneunue [Ipeamer aucuuIuiMHB U ee 3amadn. VMcropudeckuii 06-
30p. Coneprkanue u Gopma npoBeacHus 3aHATHA. CBS3b
C IPYTUMH JUCIUTIIMHAMHU y4eOHOTO IJIaHa.
2 | Tema 1. Mogenu BerurcineHui U | Monenu BBIYUCICHUN M aOCTpakTHBIE MallWHBL MeTon
CJIOKHOCTH aJITOPUTMOB npeoOpa3oBanus 3a/1a4. HikHME 1 BEpXHUE OLICHKHU CII0XK-
HOCTH. /[epeBbs penieHni 1 HU’KHUE OLICHKH CIIOKHOCTH.
3 | Tema 2. Cnenuanbuble CTpyKTy- | CTpyKTYpbl AaHHBIX Ui pabOThl ¢ MHOXKECTBAMU: CIIO-

pBl J1aHHBIX B KOMOMHATOPHBIX
reOMETPUYECKUX 3aa4ax

Bapb, IPUOPUTETHAsI oOuepeldb, CilMBaemMas MUpamuia,
cuerusiemas ouepenb. Peannzanms cuenisieMblx ouepenen
Ha 6a3e ABJI-nepeBbreB. PannoMu3npoBaHHbIE 1BOMYHBIE
JIEPEBBS TIOUCKA U peash3allis Ha UX OCHOBE CIETUIIEMBIX
ouepenen. [lepeBbs oTpeskoB. OnpeneneHre, Ha3HAYEHUE,
CBOWCTBa, MOCTpOeHUe, onepanuu. [Ipencrasinenue mia-
HapHBIX TpadoB peOEPHBIM CIIUCKOM C TBOMHBIMU CBSI3S-
mu (PCIC). O6xon pebep, MHIUACHTHBIX BepiuHae. O0-
X0Jl peGep BOKPYT IpaHHU.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

Tema 3. OCHOBHBIE AJITOPUTMBI

PanioMu3upoBaHHBIA AJITOPUTM IIOCTPOEHHUS BBIITYKIION
o6os0uku. [TocTpoeHne BhITYKII0i 000JI0UKH B peajbHOE
Bpems. [locTpoeHue BbIIyKII0i 000JI0YKH B TPEXMEPHOM
IIPOCTPAHCTBE.

Tema 4. Pacmmpenust u npuiio-
KEHUS

ANropUTMBI aNNPOKCUMAIIMHU BBITYKJIO0H 00010ukH. OXBa-
ThIBatolIast o6onouka. Onenka npuommxeHus. Beimykias
000J104Ka MPOCTOr0 MHOTOyrojbHUKa. Anroputm Jlu. 3a-
Ja4a 0 IIIyOMHE MHOXECTBa M €€ pelIeHue. 3ajada o
IaMeTpe MHOXecTBa ToueK. HuxkHss oueHka (CBA3b C
3ajaueit o paseauMocTu MHOXkecTB). [IpoTuBonexamiue
napbl. ONTUMaIbHBIA aJITOPUTM HAXOXKJEHUS AHaMeTpa
MHOK€ECTBA.

Tema 5. BBeneHue B reomerpu-
YECKHUU ITOUCK

Bunbl noucka. MaccoBblii 1 YHUKAJIbHBIM MOUCK. 3aja-
ya JOKaJIM3aluu. 3a/a4a peruoHajIbHOrO moucka. Mepbl
OILICHKU aJITOPUTMOB ITOMCKA: BPEeMsl 3a11poca, aMsTh, Bpe-
Ms IIpenoOpaboTKu, BpeMsi KoppekTupoBku. [lpumep pe-
IICHUS 3aJ1a4i PETHOHAIBHOTO TOMCKa (TIoJcueTa) — Me-
TOJ JIOKYCOB.

Tema 6. 3amaun JIOKaIM3aIAH
TOYKH

IIpuHa/uIe)KHOCTE MHOIOYTOJNBHUKY. Meton Jyda. BeI-
ITyKJIBIE MHOTOYTOJIbHUK. 3B€3IHBIM MHOTOyrojapHuK. Jlo-
KaJau3alus TOYKU Ha IJIaHapHOM moapazoueHuu. Meron
nosioc. [Ipeno6paboTka: anropuT™M IMIOCKOTO 3aMETaHUS.
Jlokanmm3anug. Metox nienneii. MonotonHble niend. I1onHoe
MHO)K€CTBO MOHOTOHHBIX Iieniel rpada. Perymspuebrii rpad
U MTOCTPOEHUE MOJTHOTO MHOYKECTBA €0 MOHOTOHHBIX ILi€-
neil. Perynspusauus rpada. Jlokanuzanus B MHOXECTBE
MOHOTOHHBIX Lieniel. MeToz AeTaln3aluy TPUAHTYIISLUH.
[IpemobpadoTtka. Jlokanuzanus. AHanu3 ciokHOCTH. Me-
TOJ Tpaneuui (peKypcuBHBIN anroputm). Meron Tpare-
nuit Caiiens (MOIIAroBbIi alrOPUTM).

Tema 7. 3amaun peruoHaIbLHOTO
IMOUCKa

Merton cetku. Metog kBaapanTHoro aepesa. [loctpoenue
aJlalITUBHOIO KBaJApaHTHOro Aepesa. [Ipouenypa noucka.
Ananus B Xyauiem ciayvae U B cpegaem. Meton 2-D nepe-
Ba. [locTpoenue nepesa. Ilonck. AHanu3 Xyauiero ciayvas.
Pernonanensiii nouck. Meron npsiMoro nocryna. JIByx-
sranHas cxeMa. JlepeBo orpe3koB. MeTon nepeBa peruo-
HOB B 33/1a4€ PETHOHAJIBHOTO ITOKMCKA.




Ne HanMeHoBaHue TeMblI Conepxxanue
n/n AUCHHUIIMHBI
9 | Tema 8. HaGop u pemenune 3agay | HabGop 3amad o 6nuzoctu (bmkaiiiias mapa, Bee Gnmxkaii-

0 Onu3ocTH

1ue coceny, EBKIMI0BO MUHUMAJIBHOE OCTOBHOE JEPEBO
-EMO/I, Tpuanrymnsuus, [louck Gimxaiiero cocena). 3a-
Jlada €IMHCTBEHHOCTH 3JIEMEHTOB KaK BBIYUCIIUTEIbHBIN
npototun. HuwxHss rpanuia cnoxsoctd. HukHue onieHKu
CIIOKHOCTH 3aJ1a4 0 OJIM30CTH. 3a1ada o OimKanei mape.
Mertoz c6alaHCUPOBAHHOTO pa3eieHus U ciuanus. [lua-
rpamma Boponoro. Onpeznenenue, cBoiictsa. TpuaHrys-
uus Jenone. Iloctpoenne nuarpammel Boponoro. Anro-
pPUTM cOaaHCUPOBAHHOTO paszzeieHus u ciausaus Leii-
Moca u Xoyu (Shaimos & Hoey). Paznensromas nemns. ITo-
CTpOEHHME pasnenstomen nenu. Iloctpoenne nuarpamMmsl
Boponoro. Anroputm ¢ 3ameranuem (Fortune). Hrkasist
OLICHKA IS TOCTPOEHMS quarpaMMbl BopoHoro. Pemenne
3a7ia4 0 OJIM30CTH € MOMOILBIO fuarpaMMsl Boponoro. Pe-
meHue 3agauu o EBkiuaosom MO/,
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3akiroueHme

Hpyrue 3agadyu KOMOMHATOPHOM BBIYUCIMTENILHON T€O-
Metpud. [Ipunoxenus. [lepcniekTuBsl.

4.2 Ilepeyennb J1aGOpaTOPHBIX PadoOT

JlaboparopHble pabOThI HE MPEAYCMOTPEHBI.

4.3 IlepevyeHb NPAKTHYCCKHUX 3AHATHH

HaumeHoBaHue NPaKTHYECKUX 3aHATUI KosmuecTBo ayn. yacos

1. CriennanibHble CTPYKTYpBI TAHHBIX B KOMOMHATOPHBIX T€OMETPHU-
YCCKUX 3aJadax (paHILOMI/I3I/IpOBaHHBIC nupamMuibl IMMOUcCKa, A1€peBO
OTPE3KOB, PEOEPHBII CIHCOK C IBOWHBIMH CBSI3SIMH )

2. Beimykiibie 0005104k, OCHOBHBIC JITOPUTMBI: alrOpuUT™M [ paxe-
Ma, anroputm J>apsuca, ObicTpsriii anroput™ (QuickCH), ObicTphiii
QITOPUTM Ha OCHOBE COAIAHCUPOBAHHOTO Pa3/eICHUs U CIUSHUS

3. Bemykuibie 000104Kki. OCHOBHBIE aJTOPUTMBL: OCTPOEHUE BbI-
MyKJION 000JI04KH B peaibHOe BpeMs, anroput™m Kupknarpuka-Caii-
JIeJIsl, paHIOMU3UPOBaHHBIN alNropuTM. PaciiupeHns u npuioKeHus:
anmpoKCUMAaLUs BBITYKIONH 000JIOUKH, AMaMETP MHOKECTBA TOUEK,
BBINYyKJ1ass 000J104Ka IPOCTOTO MHOTOYTOJIbHUKA

4. PaciimpeHus ¥ NpUIOKEHUS: allllPOKCUMAIHS BBITYKJIOM 0005104-
KU, TMaMeTp MHOXKECTBA TOUEK, BBINyKJIasi 000JI04Ka IPOCTOr0 MHO-
rOyroJbHUKa

5. I'eomerpuueckuil nouck. Jlokanuzamus TOYKH Ha INIAHAPHOM MO~
pa3buenun. Metox nosioc. Meton nienieit. Meron ieTanu3aiu Tpy-
AHTYIISALNH

6. ['eomeTpuyeckuii MOUCK. AJTOPUTMBI PETHUOHAIBHOTO IOHMCKA.
Meron kBaapanTtHoro Aepea. Meron 2-D aepeBa. Meroa aepena pe-
THOHOB B 33/]au€ PErMOHaILHOTO MTOUCKA




HaunMeHoBaHMe NPAKTHYECKUX 3aHATHI KosmmuecTBo aya. yacos

7. Pemenue 3amxa4 o Onu3ocTu. 3amava o Onvokaiimeid mape. ITocTpo-
enue auarpammsl Boponoro. Metox Illeiimoca n Xoyu (Shaimos &
Hoey) 6

8. Pemenwue 3amau o 6muzoctu. [loctpoenne quarpamMmmsl BopoHoro.
Tpuanrymnsmus Jlenone. Anroputm ¢ 3ameranueM (Fortune). 3agaua

o EsxnnmoBom MO/ 6
Hroro 34
4.4 KypcoBoe npoeKTHpOBaHHUE

4.5

4.6

4.7

4.8

4.9

KypcoBas pabota (IIpoekT) He TPEeTyCMOTPEHBI.

Pedepar

Pedepar e nmpenycmotpeH.

NupuBuayanbHoe JoMalllHee 3alaHue

NuauBuayansHOE TOMaIIHEee 3ajaHue He MPeayCMOTPEHO.

Joxman

JIloknax He IpenyCMOTPEH.

Keiic

Keiic He mpeaycMOTpeH.

Opranusanus 1 yueOHO-MeTOANYECKOoe O0ecneyeHre CaMOCTOATeIbHOM pa-

00ThbI

N3ydeHne AMCUMIUIMHBI COMPOBOKIAETCS CAMOCTOSITENIbHON paboTON CTy/IEeH-

TOB C PCKOMCHIOBAHHBIMHU IIPCIIOAABATCIICM JIMTCPATYPHBIMHW MCTOYHHUKAMHU WU HWH-

dbopMaliMOHHBIMU pecypcaMu cetu IHTepHeT.

HHaHI/IpOBaHI/Ie BPEMCHU I U3YUCHUS TUCHUIIIIMHBI OCYIICCTBIIACTCA HAa BCCh
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neproa 00ydeHusl, IpeycMaTpUBasi MPU ATOM PETYJIIPHOE TOBTOPEHUE MPONICHHO-
ro Marepuasia. OOy4Jaromumcs, B paMKax BHEAyJUTOPHON CaMOCTOSTEIbHOU pado-
ThI, HEOOXOJIUMO PETYJISPHO JOMOJIHITH CBEACHUSIMHU W3 IUTEPATYPHBIX HCTOUHUKOB
Marepuai, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIUAX. [Ipy1 3TOM Ha OCHOBE U3y4eHUS pe-
KOMEH/IOBAaHHOM JIMTEPATYPHI IIEJIECO00Pa3HO COCTABUTh KOHCTIEKT OCHOBHBIX TOJIO-
KEHUHN, TEPMUHOB U OIMPEACIICHUM, HEOOXOIUMBIX JIJIsl OCBOCHUS Pa3/IeioB YUEeOHOM

JTUCILIUTLIINHEL.

Ocob0e MecTo ynensieTcsi KOHCYJIBTUPOBAHUIO, KaK OJIHOM U3 opM 00ydeHust
U KOHTPOJISI CAMOCTOATENbHOU paboThl. KOHCYbTHpOBaHUE MpeanonaraeT 0CoobIM
00pa3oM OpraHM30BaHHOE B3aWMOJICUCTBHE MEX Y IIPETOIaBaTeIeM U CTYICHTAMH,
IIPU 3TOM IIPEATNONATAETCS, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIIEHUE, KOTOPOE
OH MOKET MpeAnurcarb KOHCYJbTUPYEMOMY, JTHO0 OH BIIAJIEET CocoOamu JesTelb-

HOCTH, KOTOPbIE YKa3bIBAIOT MyTh PEIICHUS MPOOIEMBI.

Texymas CPC IIpumepnas
TPYA0EMKOCTb, a4

Pabora c 1eKIMOHHBIM MaTepHaioM, ¢ y4eOHOM JTuTepaTypoi 17
Omnepexaroniasi caMocTosiTeNIbHasE paboTa (M3yueHrue HOBOTO Mare-

pHaJia 10 ero U3JIOKEHUS Ha 3aHATHSAX ) 0
CaMocTosiTeIbHOE U3YUEHHE Pa3/1eIOB TUCIUILINHBI 0
BrinonHeHne TOMaNIHUX 3aJaHui, JOMAITHUX KOHTPOIBHBIX PabOT 16
IToaroroBka k JabopaTopHBIM paboTaMm, K IMPAaKTHUYECKUM U CEeMH-

HapCKUM 3aHSATUSIM 16
[ToaroToBKa K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM 0
Beinonnenue pacueTHo-rpaduyeckux padot 0
BeinonHeHne KypcoBoro mpoeKkTa Wi KypcoBoii paboThl 0
[Touck, u3ydyeHue U npe3eHTanus nHOpMAaLUH 110 3alaHHOM Mpo-

Or1eMe, aHaJIM3 HAyYHBIX IMyONIHKAIUi 110 3aJaHHOI Teme 8
Pabora Hax MeXIUCHUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 3aJaHHOW TeMe, BHIIIOJHEHHE PACYETOB, COCTaB-

JIEHUE CXEM U MOJIeJIei, Ha OCHOBE COOpPaHHBIX JaHHBIX 0
[ToaroroBka k 3a4ery, AU GepeHInPOBAHHOMY 3aUeTy, SK3aMEHY 35
HUTOI'O CPC 92
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 Kpyncknii, Bnagumup Hukonaesnu. Teopus anropurmoB. BBeneHue B ¢iox- | Heorp
HOCTb BBIYHMCIICHUN [DNEKTPOHHBIN pecypc] : YaeOHoe mocobue ajisi By30B /
Kpynckuii B. H., 2020. -117 ¢

JlomonuuTenpHas ureparypa

1 [Ipenapara, ®panko. BerunciurensHnas reomerpusi. Beenenue [Tekcr] / @. 14
[Ipenapara, M. Illeitmoc ; nep. ¢ anm. C. A. Buueca, M. M. Komapoga ; oz
pen. FO.M. baskosckoro, 1989. -478 c.

2 Kopmen, Tomac. Anroputmsl: noctpoenue u ananus [Tekcr] : Yue0. / T. Kop- 8
men; Y.JIeiizepcon, P.Pusect; Ilep. ¢ anm. nmox pexa. A.lllen, 1999. -955 c.

5.2 Tlepedenn pecypcoB MH(OPMAIMOHHO-TEJIEKOMMYHUKAITUOHHOM ceTH « UH-

TCPHET», UCITI0JIb3YCMbIX IIPH OCBOCHHH JUCHUIIJIMHBI

Ne n/m DJIeKTPOHHBIN aapec
1 Meton Boponoro-/lenone -https://www.rtbr.ru/rffi/ru/books/o _38408#1

5.3 Ajpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?1d=7321
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

JIns AUCIUTIIMHBI « AJITOPUTMBI KOMITBIOTEPHON MaTeMaTUKW» (hOPMOM Mpo-

MG)KYTOHHOI;'I arrecraluu ABJISICTCA DK3aMCH.

JK3aMeH
Ouenka Onucanue

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBbIE BOIIPOCHI TUCIUILINHBI

VY1oBIEeTBOPUTENHHO CryneHT B LeJOM OBIaAeN KypCOM, HO HEKOTOPBIE pa3Jiebl
OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a1a4.
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OcobGeHHoCTH 1O0MyCKA

B cooTrBeTcTBUU € TpadUKOM TEKYIIETO KOHTPOJS YCIEBAEMOCTH CTYICHTHI
IPOXOJSAT TECTUPOBAHME, M0 PE3yIbTaTaM KOTOPOTO BBICTABJISIETCS OICHKA MO Iisi-
TUOAITBEHOM cucteme. CTyIeHTHI, MONYYHUBIIKE 32 00a TeCTa OLICHKY He MeHee yJ10-

BJIETBOPUTENIBHO ', OIMYCKAIOTCS K DK3aMEHY.

6.2 OueHouyHble MaTepPUAJbI IS MPOBEACHUSA TEKYLIEro KOHTPOJIS U IpPoMe-

JKYTOYHOM aTTecTAUMH 00yYAOLIUXCH 110 AMCHUIINHE

HpHMeprIe BOIIPOCHI K 9K3aMCHY

Ne n/m Onucanue
1 JlepeBbs peIIeHN U HUKHUE OLICHKU CII0KHOCTH
2 PannomusupoBaHHbIE 1BOMYHBIE JEPEBbS IOMCKA M peaIM3alysl Ha UX OCHOBE CLIECTUIsAC-

MBIX ouepenen

[TocTpoenue BbITyKI0i 000JI0YKH B TPEXMEPHOM ITPOCTPAHCTBE

OnTuMaJIbHBIN AJITOPHUTM HAXOXIACHUA JUaMETpa MHOXCECTBA

3asaua o JUaMeTpe MHOKECTBA TOYCK

Perymlprlﬁ rpa(b 1 IIOCTPOCHHUC IMOJTHOTO MHOXKCECTBA €0 MOHOTOHHBIX merei

Merton JACpEBa PCTUOHOB B 3a4a4€ PCIrUOHAJIbHOI'O ITOMCKaA

DI |N [N | |W

Tpuanrynsiius Jlenone

dopma OusIeTa
MuHucTepcTBO HayKH M BhIcIIero oopa3zoBanus Poccuiickoit deneparuu
OI'AOY BO «Cankr-IleTepOyprckuii rocynapCTBEHHBIN 3JEKTPOTEXHUUECKUI

yHuBepcutet «JIDTW» umenu B.M. YabsHosa (JlenHuna)»

3K3AMEHAIIMOHHBIN BUJIET Ne 1
JlucuuruinHa AJITOPUTMBI KOMIIBIOTEPHOM MaTeMAaTUKH

1. Buapl noucka. MaccoBblii M yHUKaJIBHBIN TOMCK. 3a/1a4a JioKaau3aluu. 3a-

Adada pCruoHaJbHOIO ITIOUCKA

2. 3agada o Ommkamei nape. MeTos coanaHCHPOBAHHOTO Pa3/ICICHUS U CITH-
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sHus. {narpamma Boponoro. Onpenenenue, cBoiictBa. Tpuanrymnsuus JlenoHe.
YTBEPX/IAIO

3aBeayrommii kadeapoit K.B. Kpunkun

Oo0pa3ubl 3a1a4 (3agaHNi) 1JI51 KOHTPOJbHBIX (IPOBEPOYHBIX) PadoT

TecTbl COCTaBIICHBI B BHAC BOIIPOCOB C BI)I60pOM OJHOI'0 MJIN HECKOJIBKHUX Ba-

PHAHTOB OTBCTOB. HpI/IMep TCCTOBOT'O BOIIPpOCA IMPHUBCACH HUKC.

1. Yto u3 HUKCIICPECIUCTICHHOIO ABJACTCA METOAOM IOCTPOCHUA BBINIYK-

JIOH 000/104KHU?
a) METOJI IOKYCOB
0) MEeTO/1 HENPEPHIBHOTO MOKPBITHS
B) MeToj Jl>kapBuca

') METOJT HAUCKOPEUIIIETO CITyCcKa

Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIIHHBIX MaTepHUaioB il TPOBEPKH cHop-
MUPOBAHHOCTH KOMIETEHIIMU (MHAMKATOpA KOMIIETCHIIMK) Pa3MEICH B 3aKPBITOU

YacTH 10 aJIpecy, YKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst
1 Tema 1. Monenu BbIYMCIIEHUH U CII0KHOCTh AJITOPUTMOB
2 Tema 2. CrnenpanibHble CTPYKTYpbI JaHHBIX B KOMOMHATOPHBIX
3 TreOMETPUYECKUX 3a/1a4ax
4 Tema 3. OCHOBHBIE aJITOPUTMBI
Tema 4. PaciumpeHus ¥ NpUIOKEHUS
S Tema 5. BBenenue B reoMeTpU4ECKUN TOUCK
6 Tema 6. 3a1aun JTOKAIM3AINN TOUKH
7
8
9

— | —
|l )

—_
\S)

Tect

—
[98)

Tema 7. 3agaun pernoOHaJIbHOIO MOKCKa

Tema 8. Habop u pemenue 3a1ad o OIM30CTH

—_—
AN

—
9]

[
(o)

p—
~J

Tect

6.4 MeToanka TeKylero KOHTpPOJIst

Ha JICKIITMOHHBbIX 3aHATHAX

Texy1unii KOHTPOJIb BKJIIOYAET B CE€0sI KOHTPOJIb MOCEIIAEMOCTH (He MeHee 80

% 3aHATHUI), IO pe3yJIbTaTaM KOTOPOTO CTYJICHT MOy4YaeT AOMYyCK Ha K3aMEH.
HA MPAKTHYECKUX (CEMUHAPCKUX) 3aHATHIIX

Texy1iuii KOHTPOJIb BKJIIOYAET B CEOsI KOHTPOJIb MOCEIaeMOCTH (He MeHee 80

% 3aHATHI), IO pe3yJbTaTaM KOTOPOTO CTYACHT MOJIy4aeT JIOMyCK Ha YK3aMEH.

B xoze mpoBeneHUsl CEeMUHAPCKUX M MPAKTHUYECKUX 3aHATUI LIEJIeco00pa3Ho
IPUBIICUCHUE CTYJCHTOB K KaK MOXHO 0oJjiee aKTUBHOMY YYacTHIO B JUCKYCCHSIX,
pelIeHnu 3a1a4, o0CykIeHusAX u T. 1. [Ipu 7TOM aKTUBHOCTH CTY/IEHTOB TaK»K€ MO-
KET YUUTHIBATHCA MPEIOIaBaTeNIeM, KaK OIMH U3 CIIOCOO0B TEKYLIEr0 KOHTPOJIS Ha
MPaKTUYECKUX 3aHATHUSIX. B cOOTBETCTBUM C rpa)KOM TEKYIIETro KOHTPOJIS yCIieBae-

MOCTHU CTYACHTBI ITPOXOAAT TCCTHPOBAHUC, 110 PC3YJIbTaTaM KOTOPOI'O BBICTABIISICTCA
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OIIEHKa 110 MATHOATbHOM cucTeMe: “OTINYHO™ 32 HE MeHee 9 paBMIILHBIX OTBETOB
u3 10, ”Xopoiio” - He MmeHee 8, ”YI0BIETBOPUTENBHO - HE MeHee 6. "HeynoneTso-
pUTENBHO” - MeHee 6 MpaBUJIbHBIX OTBETOB. CTYNIEHTHI, MOTYUYMBIINE 32 00a TecTa

OLICHKY ~YIOBJIETBOPUTEIBHO U BBIIIE, IOMYCKAIOTCS K SK3aMEHY.
CaMOCTOSAITeIbHOI padoThI CTYICHTOB

KoHTpoabs caMocTosTENbHOM pabOThl CTYACHTOB OCYIIECTBISETCS HA JIEKIIH-

OHHBIX U IIPAKTHYCCKUX 3aHATUAX CTYACHTOB I1O MCTOAUKAM, OITMCAHHBIM BBIIIIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KomnuaectBo HoCaaJO04YHbIX
MECT — B COOTBCTCTBHHU C

KOHTUHTEHTOM,  pabouee
MECTO MpenoaBaTes,
MEPCOHAJIHBIA  KOMIIBIO-

Tep IBM-coBmecTUMBIi
Pentium wnu BeIlIe, mpo-
eKTOp, 3KpaH, MeJIOBasi WIH
MapKepHasi 10CKa

1) Windows 7 u
BBIIIIC;

2) Microsoft
Office 2007 wu

BBIIIIC;

HpaKTI/I‘{eCKI/Ie 3aHsA-
THUA

AynuTtopust

KonmnuectBo 1mocagouHbIX
MECT, 000pyI0BaHHBIX
kommnbrorepamu  IBM-coB-
MecTuMbIMH Pentium wnmu
BBIIIIE, B COOTBETCTBUU
C KOHTHHTEHTOM, pabouee
MeCTO MpemnoaBaTes,
MPOEKTOP, DKPaH, MEIoBas
WIM MapKepHas JOCKa,
MEPCOHANIBHBI  KOMIIBIO-
tep IBM coBmecTUMBIi
Pentium wnu BeIie

1) Windows 7 u
BBIIIIC;

2) Microsoft
Office 2007 wu

BBIIIIC;

CamocrosTenbHas pa-
Oora

ITomemenne maa ca-
MOCTOATENBHON pado-
Ta

OcHallleHO KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO
IMOJKIIOUCHHS K ceTu «MH-
TEpHET» U OOECIeUCHUEM
JIOCTyITa B DJIEKTPOH-
HYIO nH()OPMAIIMOHHO-
o0paszoBaTenbHYI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
Y BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIC
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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