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1. lesin u 3axaun

Heaun
[{enpro TOCYIapCTBEHHOTO 3K3aMEHA SIBJIIETCS YCTAHOBJICHHWE YPOBHS IOATOTOBKH OOYYaIOIIETrocs IO
MaTeMaTHYeCKUM  JTUCIMIUIMHAM HM  COOTBETCTBUS  PE3YJbTaTOB  OCBOCHHS  OOYyYarONIIUMCS
o0pa3oBaTeNbHOW  MPOrpaMMbl  TPeOOBaHHMSIM  OOpa30BaTeIbHOrO CTAHIAPTAa [0  HANPaBICHUIO
[MOATOTOBKHU.

3agaun

- OLIEHKA CTENEeHM OCBOEHUsS OOyYaroIIMMHUCS TEOPETHUECKHUX IOJOKEHUNH OCHOBHBIX JUCLUILUINH,
(dopMUpYIOIIUX CIIELUaJIbHBIE 3HAaHUS B paMKax OCBOEHMsI 00pa30BaTeJIbHOM IPOrpaMMBl;

- OIICHKA YMCHUSA NPUMCHSATD MMOJTYYCHHBIC 3HAHUA U1 PCIICHUA KOHKPETHLBIX 3a1a4,

- OLCHKa AaKTyaJIbHOCTHU IOJYUYCHHBIX CTYACHTaAMU 3HAHUA W WX COOTBETCTBHE TpGGOBaHI/IﬂM

MOTEHIIMAJIBHBIX paboTogaremneil.

2. IlepeyeHb KOMIIETEHIHIi, yPOBeHb C()OPMHUPOBAHHOCTH KOTOPBIX OLleHUBAETCS IPH MPOBeIeHN U

rocyiapCTB€HHOI'O SK3aM€Ha

KO,II U HAUMCHOBAHUEC KOMIICTCHIIUN

I/IHI[I/IKaTopLI JOCTHIKCHHA KOMIICTCHIINU

VYK-1 CriocobeH ocyIecTBIsTh OUCK,
KPUTHUYECKUI aHAJIN3 U CUHTE3 UH(OpMaIui,
MIPUMEHSTh CUCTEMHBIN MTOAXOM JJI PELICHUS
IIOCTABJICHHBIX 3a1a4

VK-1.4 IpamMoTHO, JIOTUYHO, AapryMEHTHPOBAHHO
(opMHpyeT COOCTBEHHBIE CYXAECHUS U OLICHKU

VK-1.5 Onpenenser u OUEHUBAET IPaKTHYECKUE
HOCJIE/ICTBUSL BO3MOKHBIX BApUAHTOB PELLECHUS 3a/1a4n

YK-6 CriocobeH ynpaBisiTb CBOUM BPEMEHEM,
BBICTpAUBAaTh U PEaIH30BbIBATH TPAEKTOPHUIO
caMOpa3BUTHUS Ha OCHOBE PUHIIUIIOB 00pa30BaHUs
B TEUEHHE BCE )KU3HU

VYK-6.2 CnocobeH mIaHUpOBaTh CaMOCTOSTEIbHYIO
JeSITeNbHOCTh B DEMICHUH NPO(eCcCHOHANBHBIX 3a7ad;

NOJABEPrarb  KPUTUYECKOMY  aHAIM3y IPOJECIaHHYIO
pa0oTy; HaxoAMTb M  TBOPYECKH  MCIIOJIB30BaTh
UMEIOIUICA ONBIT B COOTBETCTBUM C  3aJa4aMu
CaMOpa3BUTUSA

VYK-6.1 Omnpenenser npuoputTeThl NpodeccuoHaIbHON
JeSITENBHOCTH M CHOCOOBI €€ COBEpIIEHCTBOBAHUS HA
OCHOBE CaMOOLIEHKH

YK-10 Cniocoben ¢popmMupoBaTh HETEPITUMOE
OTHOIIIEHHE K MPOSBICHUSAM IKCTPEMHU3MA,
TeppopU3Ma, KOPPYIMIIHOHHOMY TTOBEICHUIO U
MIPOTHBOACHUCTBOBATH UM B MPO(heCcCHOHaTbHON
JesITeTbHOCTU

VK-10.2 3HaeT npuYMHbBI, MOPOKIAIOIIUE SKCTPEMUBM,
TEPPOPU3M U KOPPYILHUIO, BO3MOXKHBIE (OPMBI UX
IPOSIBIICHUS], IPUHIIUIIGI (TIPAaBOBbBIE, aIMUHUCTPATUBHEIE,
OpraHH3alMOHHbIE U ap.) MIPOTUBOAEHCTBUS
IKCTPEMHU3MY, TEPPOPUIMY U KOPPYHIHH, (POPMUPOBAHUS
u peanuzanuu HOJUTUKH MIPOTUBOACUCTBUS
IKCTPEMHU3MY, TEPPOPU3MY M KOPPYIIHMH, a TaKxKe
OCHOBBI MPOBEACHHS] AHTUKOPPYMIMOHHBIX JEHCTBHI B
Pa3IMYHBIX 00JACTX KU3HEAESITEIbHOCTH

IIK-1 CnocobOeH caMOCTOSITEILHO U B KQUECTBE
YJIEHa MAJIOTO KOJIJIEKTUBA OPTaHU30BBIBATH U
MIPOBOUTH HAYYHBIE UCCIIEIOBAHUS U X
anpoOanuo

[1K-1.3 CnocoGeH roToBUThH MpEe3eHTAHUH, O(GOPMIIATH

HAay4HO-TEXHUYECKUE OTYETHI 1o pesynbTaram
BBIMIOJIHEHHOW ~ paboThl, MyOMUKOBaTh  PE3yJabTaThl
UCCIIEIOBAaHUI B BUAE CTared MW JOKJIAJOB Ha

HAYYHO-TCXHUYCCKUX KOH(l)epeHL[I/IHX

[1K-1.2 CnocobGeH mpoBOIUTH HAyYHBIE HCCIICIOBAHUS
CaMOCTOSATEIILHO WJIM B KaY€CTBE WICHA MaJIOTO HAyYHOTO
KOJIJIEKTHBA

I1K-2 CnocobeH popmanuzoBars U
JITOPUTMHU3UPOBATH TIOCTABICHHYIO 3a/1a9y

[IK-2.1 Cnocoben popmann3oBars U aIrOPUTMU3UPOBATH
[IOCTABJICHHYIO 3ajjayy

3. Hepeqeﬂb NMPUMEPHBIX BOIIPOCOB, BLIHOCUMBIX HA rocy)lapCTBEHHblﬁ IK3aAaMECH




1. JluHamMuyeckuil MaccuB. AMOPTHU3ALIMOHHBINA aHaIM3. YUeTHas OIEHKa BPEMEHHU 100aBICHUS
SIIeMEHTa B JUHAMUYECKUN MaccuB (C yIBOCHHUEM 3all0JHEHHOTO Oydepa).

2. CBsI3HBIC CIIMCKH. CTGK, odepeab, ICK U UX pCaJIN3alluu.

3. beictpas copruposka (QuickSort). [Torck mopsaKoBO# cTaTUCTUKK MeTonoM “‘Paznmensii u BinacTByit”
(QuickSelect).

4. Copruposka cnusinueMm (MergeSort). [lopa3psiiHbie COPTHPOBKH.

5. JlBomyHas kyuya u coptupoBka Kkyued (HeapSort). CnusHue k OTCOPTHpPOBaHHBIX MAacCHBOB C
MOMOILBIO KyYH.

6. Xew-ta0nuua, MoJIMHOMHUANIbHAS X3UI-(QYyHKIHUS.

7. I[I/IHaMI/ILIeCKOG IMporpaMMHpPOBaHUC: O6I_Ha${ nacs, JIMHENHas JAWHaMUKa, MaTpU4iHasA, JTUHAMUKA Ha
OTpPE3Kax.

8. RMQ. Sparse table. J/lepeBo oTpe3KoB.
9. LCA: cBenenne k RMQ 1 MeTo1 IBOMYHOTO TOabEMA.

10. JIBonuHoe nepeBo moucka. OOxoasl B miyOuHy u B mupuHy. [loMck kiroda, HauBHBIE BCTaBKa U
ynanenue kioda. ABJI-gepeBo. KpacHo-uépHoe nepeBo.

11 . lexapToBo nepeBo. JlekapToBO 1€pEeBO 110 HESIBHOMY KIIIOUY.

12. MuHuManbHOe OCTOBHOE JepeBo: anroputmsl [lpuma n Kpyckana.

13 . MakcumainbHbIe TOTOKH B ceTH. MeTtoasl: @opaa-dankepcona; Dnmonaca-Kapma (6/).

14 . O6xox rpada B IIIyOUHY, IIUPUHY.

15 . Tlouck kparvaitmux mytei B rpade: anroputmsl Jleikctpol, @opra-bemvana, dnoiina- Yopiesia.
16 . [Touck cUIbHO-CBSI3HBIX KOMIIOHEHT B Tpade.

17 . MocCTbI U TOUKH COWwIEHEHUs B rpade.

18 . HaxoxneHue moaCTpOKU B CTpokKe: npedukc-pyHKuus, anroputM Kuyra-Moppuca-Ilparra.

19 . CrannaptHele KOHTeWHepbl: vector, deque, queue, priority queue, set, map, HTEpaTOpHI,
KOMITapaTOPBbl.

20 . bop. Anroputm Axo-Kopacuk.

21 . CyddurcHoe nepeso.

22 . BeiuucieHue BBITYKIOW 0007109KH MHOXKeCTBa Touek B 2D u 3D.

23 . Tpuanrynsauus Jlenoune. {uarpamma Boponoro.

24 . InunnHas apudmeruka. CroxeHue, BHIYUTaHUE, XpaHEHHE 3HaKa, YMHOXKEHHE, JIeIeHne. AJITOpUTM
KapairyOsr.

25. IlocranoBka 3amauu oOy4yeHus ¢ yunrteneM (supervised learning), moctaHoBka 3agaun oOyueHus: 6e3
yuurens (unsupervised learning). IloctaHoBka 3amgauM KilaccU(UKAMM W METPUKM KauecTBa
knaccupuxanuu. Haususiil bailiecoBckuil kiaccudukartop.

26. IlocraHoBKa 3a7jauyu perpeccuud U METPUKM KauecTBa perpeccuu. JlmneliHas perpeccus. Teopema
I'aycca-MapkoBa  (dopmynupoBka). I[IpoGiema MynapTHKOJUTMHEApHBIX mnpu3HakoB. L1 wm L2
peryispu3alus, Ux BIUSHUE Ha Beca PU3HAKOB.

27. Ilpobnema HecOamaHCUPOBAHHBIX KIJIACCOB. PaGora ¢ kareropuanbHBIMU TpPU3HAKAMH U
MpOINYyIIeHHBIMU  3HaYeHussMH. Mean encoding. IlpuMepsl MNPOCTBIX aJTOPUTMOB, PEIIAIOIINX
cranaaptaeie 3anaun: kNN, HauBHbIH 0aneCOBCKHH KiIacCU(PHUKATOP.

28. Jloructuyeckas perpeccus. Ilonarus orctyna (Margin). DKBUBaJIEHTHOCTh PEUICHUN MOITYYEHHBIX
METOIOM MAaKCHMaJbHOTO MPABAOMOAOOUS W MHUHHMM3ALMU JIOTUCTUYECKOH (YHKIMHU TOTEPb.
Jloructuueckasi pyHKIUS OTEPh, KPOCC-3HTPOIUSI.

29. Pemenue 3amauu KiIacCU(HUKAIMM METOJOM ONOPHBIX BekTOpoB. [loHsTus orcryma (Margin).
Hinge-loss. Ontumu3anuonHnas 3aaa4a B SVM (IeKiIapaTuBHO).

30. Ilponenypa MOCTPOSHHSI PELIAIOIIEro AepeBa, KPUTEPHUH HHPOPMATUBHOCTU: SHTPONUIHBIHN, JKUHH.
ByctuHr (mpuHUIUT OCTPOEHUS aHCaMOJIs).

31. Bias-Variance decomposition (nexnapatuBHo). IIpomenypa bootstrap, anroputm bagging. Metox
ciydaitabix noanpoctpadctB (RSM), Random Forest.

32. I'panuentHblii Oyctunr. [Ipunnmn noctpoenus. Kakue aaropuTMbl MOTYT UCIIONIB30BaThCs B KAYECTBE
0a30BbIX AITOPUTMOB.



33. 3amaya cHmxeHus: pazmepHoctu: anroputMbl PCA u t-SNE. Csazp PCA u SVD. Moxet nu PCA
JlaBaTh HE €JMHCTBEHHOE pelieHue?

34. IIpobnema mnepeobyuenus. [Ipumep, mpuuuHBl BO3HMKHOBeHHS (uzaeitHo). Kpocc-Bammuparnms.
MotuBanusa wucnonb3oBaHus train, val u test BeiOOpok. IloHsATHE mapaMeTpoB M TUIEpIApaMETPOB
monenet. Ilponenypa mombopa rumnepnapamerpoB. I[loHsTHEe perynspuzanuu (B oO0IIeM ciyyae).
Crioco0bl perynsipu3alliy pa3iHyHBIX Mojesed (JIMHeHHbIe MOJENH, NepeBbs, aHCaMOIU, HEHpOHHBIE
CETH).

35. Meroa rpanueHTHOro cmycka. Merox oOparHoro pacnpoctpaHeHust owmmnoOku (backpropagation).
Oynkiuu aktuBanuu (Sigmoid, tanh, ReLU), ux cBoiictBa u npobiaembl. OyHKIIMK MOTEPh B 3a7a4ye
MHOTOKJIACCOBOM KJIacCU(UKALMU M perpeccuu. Mertoasl peryiaspusanuyd HEMpoHHBIX cereill: Dropout,
Batch normalization, data augmentation.

36. Metoapl peryispusaniiid HEHpoHHBIX cerel: Dropout, Batch normalization, data augmentation.
Crnalble CTOPOHBI CTOXaCTUYECKOTO IpaJueHTHOro cmycka. CrocoOsl gopadotku: Momentum, Nesterov
momentum, RMSprop, Adam. MuHycCBHI TaHHBIX ITOIXO/I0B.

37. Pexyppentnsie Heliponnble cetd (RNN) nmns ymopsigodueHHbIX JaHHBIX. OCHOBHBIE MPUHIUIIBI
pabotbl. IIpobnema 3aryxaromiero rpagueHTa M €€ BO3MOXKHBIE pelleHHs. PekyppeHTHble OJIOKu:
HauBHbI (Vanilla RNN), LSTM, GRU, mortuBamusi ux wucrnoib3oBaHusi. DyHKUWM aKTUBAIMU B
PEKYPPEHTHBIX OJIOKaxX.

38. MeToab! paboThl ¢ n300paxeHusaMu. [louemy nTuHEHHBIE CTOU HE TOTYYUIIN ITUPOKOTO MPUMEHEHUS B
3aa4e KOMIbIOTEpHOTo 3peHus? CBepTOUHbIE CJIOU B HEHPOHHOM ceTh. MOTHBaLMS WX UCIIOIB30BaHMUS B
3a/layax aHajau3a u300paxkeHUi M curHaigoB. OmHomepHbie U aBymMepHble cBepTkU (Convld u Conv2d).
Max & average pooling.

39. OnepalOHHBIE CUCTEMbI U UX KOMIIOHEHTHI. SIApo onepannoHHbIX cucTeM. CHCTEMHBIE BBI30OBBI U
UX OTIMYMS OT OOBIYHBIX OMONMOTEYHbIX (YHKUMHA. CHOCOObI peann3alliyd CHCTEMHBIX BbI30BOB
(npepsiBanus, sysenter, syscall).

40. LlenouncnenHas apupMeTUKa B MPEICTaBICHUN KOMIbIOTepa. 3HAKOBbIe U O€33HAKOBBIE 3HAYCHUS,
CHOCOOBI MPEICTaBICHUs OTPHUIATENBHBIX 3HaueHHUH. LlenouncienHoe nepenosHeHne U ero KOHTPOJb.
JlnuHHas neao4rciIeHHas apudmMeTrka.

41. BewectBenHnas apudmeruka. [IpencraBnenus ¢ (ukCUpoBaHHOM M IulaBarouie Touxoil. CraHmapt
IEEE754. CneunansHble BEIIECTBEHHbIC 3Ha4YeHMs], onpeneneHusle ctanaaproM |[EEE754 u omepanuun
HaJI HUMU.

42. Ilpoueccsl u mortoku. CxoacTBa M pasnuuus MeXIy HuUMH. Peanuzanuss MHOro3aladHOCTH U
AJITOPUTMBI INITAHUPOBAHUE 33/1a4 B OIIEPALMOHHBIX CUCTEMAX.

43. IlpoOnemMa MHOrONOTOYHOM CHUHXPOHHM3ALMH. ATOMapHblE NEPEMEHHbIE M OOBEKTHI OJOKHPOBKHU.
Hebnokupyromnme cTpyKTypbl JaHHBIX U UX peau3anusl.

44. Message Passing Interface (MPI) CymectBytonme peanusanuu, 3amaun MPI kak cpembl
nporpammupoBanus. JKusHennbii uukia MPI nporpammel. Co3znanue u 3aBepinenne MPI mporeccos.
Opranu3anus oToKa BBOJA-BbIBOAA, TapameTpbl ykaspiBaemble MPI nporpamme.

45. TloHATHE yCKOpeHHS M MacluTabupyeMOCTH MapajuleJbHBIX mporpaMM. 3akoH Ampana. OueHka
3¢ deKTUBHOCTH NapajlieNbHBIX TporpamMmm. SIpycHo-napaiensHas Gopma mporpaMmabl.

46. Pacmpenenennsie  (aiimoBele  cucTeMBbl. Ponmm  3eMEHTOB  cHCTEMbI,  OOecredeHue
OTKAa30yCTOMYMBOCTH. AJITOPUTMBI UTEHUST U 3alUCH B paclpeleieHHBbIX (HalIoBBIX CHUCTEMaX.
Perumnkanus JaHHBIX.

47. Mogens Beluncienuii MapReduce. Ilapel kimrou-3Hauenue B peanusauusax MapReduce. OcHoBHBIE
CTaJMH BBIYUCIICHUN U JOTIOJIHUTEIbHBIEC SJIEMEHTHI MOICIIH.

48. Coenunenue nanubix (onepauus Join) B mogenu MapReduce. Monenb BBIYMCIIEHUN W ONITUMU3AIUN
JAHHBIX.

49. WrepaTuBHbIE BBIUMCICHUS Ha OONBIIMX OOBEMaxX MAHHBIX. MoJeNlb JIEHUBBIX BBIUMCICHUN H
CTPYKTypa XpaHeHusi JaHHbIX B peanuzauuu Spark (RDD). KsmmpoBanue pe3ynbTaroB BBIUHCICHUN U
UTEPaTUBHbBIC BBIYHCICHHUS.

50. Pacmpenenennsie aucrnerdepbl cooOmieHuil. Permkanus W peanu3anusi OTKa30yCTONYHMBOCTH.
CeMaHTHKH TOCTaBKU COOOIICHUH.

51. Crenenu u3omsuuu TpaHzakuuil. [[puHIUIBI aTOMapHOCTH, COTIACOBAHHOCTH, W30JIMPOBAHHOCTU U
ycrorunBocTH (rpaBuia ACID). [Ipumenenne (commit) ¥ OTMEHa TpaH3aKIUH.



52. Teopema @umepa-Jlunu-Ilarepcona (FLP-teopema), CAP-teopema u HX MNpPUMEHEHHE.
PacnipenenenHble cucTeMbl XpaHEHHsI KOHQUTYpaIHii.

53. Beibop mponecca-nuaepa WIM MAIIMHBI-IHIEpPa B pacHpeAeNieHHBIX CHUCTeMax. AJTOpUTM
KOHCEHCYca.

4. TlopsiioK coa4Yu rocyIapcTBEHHOIO K3aMeHa

T'ocynapcTBeHHBIM 3K3aMeH IpeACTaBisgeT COOOM HTOrOBBIM KOHTPOJIb YPOBHS 3HaHUM M yMEHHUN
CTYIEHTa, KOTOpblE OH JOJDKEH IPOAEMOHCTPUPOBAaTb JUIsl  IMOATBEPXKACHHUS  COOTBETCTBHS
IIPUOOPETEHHBIX UM KOMIIETEHIII1 HOPMATUBHBIM TPEOOBAHUSIM.

K rocymapcTtBeHHOMY »3K3aMeHy JAomyckaercs OOy4arolMiCs, OCBOMBIIMX JUCLMILIMHBI, KOTOpbIE
MTOKPBIBAIOTCS IPOTPaMMOM 3K3aMEHa, U HE UMEIOIIUN 110 HUM aKaJIEMUYECKHUX 3a10JDKEHHOCTEH.

dopmar 3K3aMeHa - yCTHBIN.

DK3aMEHallMOHHBIM OUJIET COCTOMUT M3 JBYX BOIPOCOB, BHIOOP KOTOPBIX OCYIIECTBISETCS yYalIUMUCS U3
pa3zienoB, MO OJAHOMY BOIIPOCY U3 JIByX pasHbIX pazaenoB. Ompoc CTyAEHTOB O BbIOOpE BapUaTHBHBIX
pa3zesnoB MPOBOIUTCS HE MEHEE YeM 3a OJIHY HEZEII0 J0 JAaThl TOCYIapCTBEHHOTO YK3aMeHa.

DK3aMeHallMOHHbIE OMJIETH] pa3pe3aHbl Ha HECKOJIBKO YacTeH, CIPYIIIIMPOBAaHHbIX 110 pa3jiesiaM 3K3aMeHa,
CTYICHT BBITATUBAET pa3Hble YacTH OmiieTa U3 COOTBETCTBYIOLIMX CTONOK. Ha MoAroTroBKy K ycTHOMY
OTBETYy CTYJAEHTY OTBOAMUTCS 1 aCTpPOHOMHYECKUH Yac.

VeTHas yacTh 3K3aMeHa BKIIIOYaeT B ce0s OTBET CTyACHTAa Ha BOIIPOCBHI 3K3aMCHAIIMOHHOTO ousera.
ITocne 3aBCPHICHUA YCTHOI'O OTBETA YJICHBI I'DK MOT'YyT 3aAaBaTb AOIIOJIHUTCIIBHBIC W YTOYHANOIIUC
BOIIPOCKHI, B TOM YHCJIC Tpe6yI01uHe JOINOJIHUTCJIbHOTO BPEMCHHU Ha IMOATOTOBKY.

5. Onucanue MaTepuaJIbHO-TEXHMYECKOH 0a3bl, HEOOX0AUMOM 1JIf1 MPOBEJAEHHUS FOCYIAPCTBEHHOI0
JK3aMeHa

Aynutopust JUisl IPOBEICHUSI aTTECTAIIMOHHOTO HCIIBITAHUS, OCHAIIICHHAs! MECTaMH ISl OOy4aroIIMXCs U
9K3aMEHALMOHHOW KOMHUCCHH.

B ciyuae neiicTBUs OrpaHHUYMTENBHBIX MEp, 3alpeuialoniuX MPOBEICHUE SK3aMeHa B MPHUCYTCTBEHHOM
¢dbopme - paboToCTIOCOOHBIE TUCTAHIIMOHHBIE paboure MecTa Uit BceX 00y4aroluxcs U 9K3aMEeHATOPOB.

6. IlepedyeHb peKOMeHAYeMOM JIMTepaTypbl

OcHoBHas nureparypa

1. Apxutektypa KommbloTepa, [y4eO. mocobme mius By3oB] / 3. Tanenbaym, T. OctuH. —
Cankr-IlerepOypr, ITutep, 2020.— URL: https://ibooks.ru/bookshelf/361850/reading (mata oOpamieHust:
26.11.2020). - [Tomnsrit Tekct (Pexum nocryna : u3 cetu MOTHU / YnaneHHsIid 10CTyI)

2. Hayka mozenupoBaHMs M IPOrpaMMHUpOBaHMs 3a7ad MaTeMaTWKH, MH()OPMAaTHUKKM M TEXHUKU W3
MH(pOpPMaLIMOHHBIX, MHTEIJIEKTYaIbHbIX U cepBUCHBIX pecypcoB / E. M. JlaBpumesa. — Mocksa: MOTU,
2023.

JlononuurenpHas mureparypa

7. PexoMeHaanuu Oﬁy‘lalOI].lHMCﬂ MO0 MOATOTOBKE K NOCYIapCTBCHHOMY 3K3aMECHY



IIpu noaroroBke K YCTHOM 4YacTH TOCYZApCTBEHHOIO SK3aMeHa OOy4aroIUMcs pPEeKOMEHIyeTcs
BCIIOMHUTb TEMbl MAaT€MaTHYECKUX JHUCLHUILIMH, BXONAIME B IpOorpaMmy YCTHOM 4acTu
rOCYJJapCTBEHHOI'0 3K3aMEHa, MCIOJb3ys NMPH HEOOXOAMMOCTH KOHCIEKThI JIEKIUH M PEKOMEHIYeMYIo
nurepatypy. Ilocne mnoBropeHMs Kaxaoi Tembl OOydaroleMycs pPEKOMEHAYETCs CaMOCTOSTEIbHO
Hanucarb (OPMYJIMPOBKM U JIOKAa3aTeIbCTBA TEOPEM, COJEpPXKAILIMXCSA B IPOrpaMMe YCTHOW 4YacTH
roCyJJapCTBEHHOI'0 9K3aMeHa, 0€3 UCIOJIb30BAHUS JIUTEPATYPhl U BCIIOMOIaTeNIbHBIX CPE/ICTB.

Ecnu BO3HMKAarOT BONPOCHI, KOTOPBIE CTYAEHT HE MOXKET CaMOCTOSATEIbHO pPELIMTh C IOMOIIBIO
PEKOMEHyeMOM JIMTEPATYphl, 3TH BOIPOCHI PEKOMEHAYETCS 3aJaTh HA KOHCYIbTALMM, IPOBOIUMOMN
npernojaBarenaeM Kadeapbl 10 COOTBETCTBYIOLIECH TUCIUILIIMHE.

8. MeTtoauka u KPUTEPHU OLHCHKH IroCyIapCTBCHHOI'0 IK3aMEHa

3a KaXIyI0 U3 IByX YacTel sK3aMeHa BBICTABISETCs OTAeIbHAs olleHKa o 10-6amibHoil mkane. OueHku
HIUOKE 3  CUMTAIOTCS  HEYIOBIETBOPUTENBHBIMU U  OJIOKUPYIOIIMMU: B  ClIydae IOJy4eHHUs
HEYJIOBJICTBOPUTEIHHON OLIEHKH 3a JIOOYI0 4acTh IK3aMeHa, SK3aMEH CUMUTAETCS CIaHHBIM Ha OLEHKY
"HEYIOBIETBOPUTENHHO", U 0 CIauu APYTOM YaCTH dK3aMeHa 00yJaroIUics He JOMyCKaeTCs.

OTBeThl Ha YCTHYIO 4YaCTb II0 KaXJIOMYy H3 pPas3gcjioB IporpaMmMbl OHCHUBAKOTCA OTACJIBHO II0
10-0anpHOM IIKAJIE. OHCHKa 3a 4aCTb 3K3aMCHa, KOTOpas IpOBOAUTCA B OOAUH ACHBb, OIPCACIIACTCA KaK
cpeaHee apI/I(i)MeTI/I‘IeCKOC M3 OLCHOK 3a PAa3JIMYHbIC pa3/CJIbl. PCS}’HBTEIT OLCHKH 3a YaCTb OKPYITIACTCS
A0 OEJIOro 3HA4YCHUA M0 CTaHAAPTHBIM apI/I(bMeTI/I'-ICCKI/IM IIpaBujiaM " 00BABIAETCSA 06yqa10LueMyc;{ B
JACHb IMPOBCACHUA YaCTHU SK3aMCHA.

Htorosas oneHka BBICTABIISICTCS T10 10-0ayIpHOM 1IKaNe U OMpCACICTCA KaK CPCAHCC 3HAYCHHNEC U3 JIBYX
OLCHOK, ITOJIYYCHHBIX 3a PA3HBIC YdCTHU DK3aMCHaA. Cnoco6 OKPYIIICHUA - CTaH,Z[apTHI)Iﬁ apH(bMeTHHGCKHﬁ.

omnyHO (10) — mpaBUIIbHBIN, YETKUI M YBEPEHHBIH OTBET Ha 00a BoOIpoca OWiieTa M JOMOJIHUTEIbHbIE
BOTPOCHI;

ominyHO (9) — naHbl MpaBWIIbHBIE OTBETHI Ha 00a Bompoca OmiieTta W JOMOJHUTEIbHBIE BOIPOCHI C
HE3HAUYUTEJbHBIMA HETOYHOCTSIMH;

OTIIMYHO (8) — JaHbl OTBCTHI Ha oba BOIIpOCa ounera u JOITOJIHUTCJIbHBIC BOIIPOCHI ITOCJIC HeOOIBIINX
I/ICHpaBJ'IeHI/Iﬁ M HABOJAAIIUX BOIIPOCOB 3K3aMCHATOPOB;

xopomo (7) — maHbl OTBeTHl Ha o0a Bompoca Owuiera, HO HET BEPHOIO OTBETa HAa OAWH U3
JOTIOTHUTENHHBIX BOIIPOCOB;

Xopouio (6) — €CTb HECA0YCThI B OTBCTC HA OAWH M3 BOIIPOCOB ousera M HET BCPHOI'O OTB€TA HA OJHUH H3
JAOIMOJTHUTCJIBHBIX BOIIPOCORB;

Xopouio (5) — €CTb HCOOYCThI B OTBCTAX Ha oba BOIIpOCa Ounera U HET BCpHOI'O OTBETAa HAa OJMH U3
JAOIMOJTHUTCJIbHBIX BOIIPOCORB;

YAOBJICTBOPHUTCIIBHO (4) — €CTb HCJOYCThI B OTBETAaxX Ha oba BOIIpOCa Ousera UId HET OTBETA HU HA OJJUH
N3 TOINOJIHUTCIIbHBIX BOIIPOCOB;

YAOBJIETBOPUTENBHO (3) — HET OTBETA Ha OJIMH M3 BONPOCOB OMJIETa, HO €CTh OTBETHI HA JOMOJHUTEIHHBIE
BOMPOCHI (BOSMOXKHO C HEIOUETAMH);

HEYJIOBJIETBOPUTENHHO (2) — HET OTBETA Ha OJIMH M3 BOIIPOCOB OUJIETa U HA OTIOJIHUTENILHBIE BOIPOCHI;
HEYJIOBJIETBOPUTENHHO (1) — HET OTBETa HU HA OJJUH U3 BOIIPOCOB OuMIIeTa.

9. OcodeHHOCTH MPOBEACHUS I‘OC}’}I&pCTBEHHOifI HUTOI0BOIl aTTeCTAlMU AJ151 HHBAJHU/I0B H JIUII C
OrpaHMIY€HHBIMHA BO3MOXKHOCTAMMU 310POBbS

Jlist 00yJarommxcsi U3 YUClia WHBAJIUIOB TOCYIapCTBEHHAS! UTOTOBAsl aTTECTAIMsl IPOBOAUTCS C YUETOM
OCOOEHHOCTEM MX NCHUXO(PU3NYECKOTO PA3BUTHUS, WX WHANBUAYAJIbHBIX BO3MOXXHOCTEH M COCTOSHUS
3I0pOBbSA (Hajiee — MHIMBUIyaJIbHBIE OCOOCHHOCTH).

9.1. Ilpu mposeaennn ' A obGecnieunBaeTcst COONIOAEHHUE CIEAYIOMUX OOLIMX TPeOOBaHUI:



— IIPOBEJICHUE rOCYJapCTBEHHOM UTOTOBOM aTTE€CTALMK Il MHBAIUIOB B OJHON ayIUTOPUU COBMECTHO C
00y4aroIUMHUCs, HE HMEIOLUUMH OIPaHUYEHHBIX BO3MOXKHOCTEH 310pOBbsl, €CIM 3TO HE CO3JaeT
TpyAHOCTEN A oOydaromuxcs npu npoxoxaeHuu ['MA;

— TNPHUCYTCTBUE B ayJUTOPUM ACCUCTEHTa (ACCUCTEHTOB), OKa3bIBAIOILEr0 OOYyYaroIMMCs HHBAIUIAM
HEOOXOMMYI0 TEXHUUYECKYI0 MOMOIIb C YY€TOM HUX MHIMBUAYAIbHBIX 0COOCHHOCTEH (3aHATH pabouee
MECTO, IEPEe/IBUraThCsl, IPOYUTATh U 0QOPMUTH 3a/laHKe, obmarscs ¢ wieHamu ['OK);

— TIOJIb30BaHHME HEOOXOAMMBIMU OOYyYalOUIMMCS HMHBAJIUAAM TEXHUYECKHMMU CPEACTBAMHM  IIPH
npoxoxkaeHun [ A ¢ yueTom ux HHAUBUAYAIbHBIX OCOOEHHOCTEH;

— obecrieuyeHre BO3MOXKHOCTH OECTPENATCTBEHHOTO J0CTyIna OOydYaromuxcs WHBAIHMIOB B ayJIUTOPHH,
TyaJICTHBIC U JPYTHE MOMEIICHHSI, & TAK)KE UX NMPEOBIBAaHUS B YKa3aHHBIX IIOMEIICHHSIX.

9.2. [lo nMCbMEHHOMY 3asIBICHUIO 00Y4YaroIIerocsl MHBATUAA MPOAOHKUTENFHOCTD ClIaud 00yYaroIuMCs
WHBAJUJAOM TOCYIapCTBEHHOTO aTTECTAIMOHHOTO UCIBITAHUS MOXKET OBITh YBEJIMYEeHA 10 OTHOILICHHUIO K
YCTaHOBJIEHHOM MPOJIOJKUTENBHOCTH €r0 CIa4H:

— MPOJOIKUTENILHOCTh ClIauld TOCYIapCTBEHHOTO 3K3aMEHA, MPOBOJUMOTO B MUChbMEHHOU dopMme, — He
Oosiee ueM Ha 90 MUHYT;

— TPOAOJDKUTENBHOCTh TOATOTOBKM OOydYaromIerocss K OTBETy Ha TOCYJapCTBEHHOM HK3aMEHe,
IIPOBOJUMOM B YCTHOHU (opme, — He Oonee ueM Ha 20 MUHYT.

9.3. OOyuaromumiicss MHBAJIHA HE TO3JIHEe, 4yeM 3a 3 mecsua o Havyana npoeaeHus [MA momaer
MMMCBMEHHOE 3asBJIEHUE O HEOOXOIMMOCTH CO3/IaHUs IS HETO CHEIUATbHBIX YCIOBHM MPU MPOBEACHUH
rOCyJapCTBEHHBIX AaTTECTALMOHHBIX HCHBITAHUNA C YKa3aHMEM OCOOCHHOCTEH ero MCUXOo(pu3UYecKOro
pPa3BUTHsI, WHIWBUIYAJTbHBIX BO3MOXKHOCTEH M COCTOSHHUS 370poBbs. K 3asBIIEHHIO NpUIIAraroTcs
JOKYMEHTBI, TOATBEPKAAIOIINE HaTu4he y OOy4arolerocs HWHAMBUAYAJIbHBIX OCOOEHHOCTEH (Ipu
OTCYTCTBUU YKa3aHHBIX JOKYMEHTOB B IUPEKIIMU UHCTUTYTA).

B 3asBrnenun oOyuaronuiicsi yka3plBaeT Ha HEOOXOAMMOCTh (OTCYTCTBHE HEOOXOJUMOCTH) MPUCYTCTBUS
acCHCTEeHTa Ha TOCYIapCTBEHHOM aTTECTAllUOHHOM HCIBITAHUM, HEOOXOIUMOCTh (OTCYyTCTBHE
HEOOXOAMMOCTH) YBEJIMUYEHHUS MPOAOIDKUTEIBHOCTH CIA4d TOCYAapCTBEHHOTO AaTTeCTAalHOHHOTO
UCHBITAHUS 110 OTHOUICHUIO K YCTAHOBJICHHOM MPOAOIKUTENTEHOCTH.
10. Ilpumepbl KOHTPOJILHBIX 3aIaHNI, OUJIeTOB
[Tpumepsl 3aaHNii TPUBEICHBI B PUIIOKEHUH



le/lMepbl BOIIPOCOB, BLIHOCUMBIX HaA rocynapcrseﬂnblﬁ IK3aMEH U TUIIOBbIC KOHTPOJIbHbIC
3aJlaHuA.

Lo
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IIpennoceuiky nosiBieHUS 1 pa3putws BC.

TexHOIOrus MPOrpaMMHPOBAHUS U OCHOBHBIC 3TaITbl €¢ Pa3BUTHUS
[TpoGiieMbl pa3pabOTKH CIOKHBIX TPOrPAMMHBIX CUCTEM

Pexxum peanbHOTO BpeMeHHU.

OCHOBHBIC PUHITHUITE 00bEKTHO-OPUESHTUPOBAHHOTO TIPOTPAMMHUPOBAHHS
HMuadopMannoHHbIe MOACITH.

OCHOBHBIE IPUHITHAITE 00bEKTHO-OPUEHTHPOBAHHOTO TIPOTPAMMHIPOBAHHS
HMuadopMannoHHbIe MOACITH.

Omnpenenenne knacca. KOMITOHEHTHI KiTaccoB

. Knaccudukamnus OC

. JKuzHeHHBIH UKII ¥ STanbl pa3paboTKH MPOrpaMMHOTO 00ecrieueHHs

. JlocTynmHOCTh KOMITIOHEHTOB Ki1acca. KOHCTpYKTOpBI, AECTPYKTOPHI

. [Ipusnaku knaccudukanmuu BC.

. YckopeHne pa3padoTKu mporpaMMHoOro ooecrnedeHus. Texnomnorus RAD

. Kputepuu kauectBa nporpammel. Jluanorossie nporpaMmsl. J{pyKeCTBEHHOCTb.

. Pexum paznenenust BpeMeHH

. YrpaBlieHHe poLeccaMu

. Hucxonsmas u Bocxoasimas pazpaboTKa MporpaMMHOTO 00eCTICYeHUS

. CTpyKTypHOE U «HECTPYKTYPHOE» IPOrpaMMHUpPOBaHHIE

. Jlpy’ecTBEeHHbIE KIIACChI

. YIpaBJieHHE NaMSATbIO

. KomnoHeHTHI — JaHHBIE 1 KOMIIOHEHTH! (PYHKIIUH

. JKM3HEHHBII UK IPOTPaMMBI.

. OmpeneneHne KOMIMOHEHTHBIX (PYHKINH

. CeTn MexXCOEqHEHNH.

. HacnenoBanue xiaccos

. Knaccudukanus s361K0B IporpaMMUpOBaHus. SI3bIKH BBICOKOTO U HU3KOT'O YPOBHSL.
. OcHOBHBIE IKCIUTyaTallMOHHbIE TPEOOBAHMS K MPOTrPaMMHBIM MTPOAYKTaM

. Mogenu npexacraBieHus JaHHBIX (0COOEHHOCTH HEepapXHUUecKoil, CETEBOM MOJIEIH

JTAHHBIX).

i HpHHHI/IHI/IaHLHLIQ pa3ining MEX1y MHOIOMAIlIMHHBIMU U MHOTOIIPOLIECCOPHBIMU

BC.

. Ctiib opopMIICHHS TIPOTPAMMBI

. Pexxum paznenenust BpeMeHH.

. [IpaBuia BBo/1a-BBIBOJIA [T OCHOBHBIX CTPYKTYP MPOTPAMMHUPOBAHUSI.

. MeTtpuka nporpaMMHOTO 00ecIieYeHUsl.

. [Ipuniune! knaccudukanun apxurextyp BC.

. Croco0#!I 3ammcy anropuTMa.

. Meropp! pacnipesiesieHHs TaMSITH C HCIIOIb30BaHUEM JIMCKOBOTO ITPOCTPAHCTBA

. MHOXECTBEHHOE HaClleI0OBaHHE

. PensipmonHast MoJieb JaHHBIX: OCHOBHBIE SJIEMEHTHI U MOHATHA. MIHIeKCHpOBaHKe.

Ilonsarue n XAPaKTCPUCTUKA UHJICKCOB.

. IIporpamMma Kak peajnszanysi aIrOpuTMa Ha sI3bIKE BBICOKOTO YPOBHSI.
. CtannmapTHbIe TUIIBI JAHHBIX.
. Onepanuu pessIiHOHHON areOphl: 00beIMHeHNE, BEIYUTAHKE, TIepeceUeHHE,

MPOM3BE/ICHUE, BEIOOPKA, TIPOCKITHSI.

. bazoBrie AIITOPUTMUYCCKUC CTPYKTYPhI: CIICAOBAHUC, BETBJICHHUC U ITIOBTOPCHUC

(IIMKITBT).

. Oco0eHHOCTH OAHOIPOrPAMMHBIX peKUMOB padoTsl BC.
. YTpaBieHue BBOJIOM-BBIBOJIOM



46. Knaccudukarys nporpaMMHBIX POAYKTOB MO (YHKIMOHATBHOMY MPU3HAKY
47. Hopmanuzauus naHHbeix. Llenn Hopmanuzauuu. Hopmanbabie GopMelL.

48. Kommstotepsr SIMD.

49. Cas3u. Buner csseit. [Ipumepsi.

50. O6paboTKka npeprIBaHU

51. O0BEKTHO-OPHUEHTUPOBAHHEIE S3BIKH U CHCTEMBI IIPOTPAMMHUPOBAHHS

52. Cosmectumocts B BC.

IIpuMepHBbIe NpakTHYeCKHe 3aJaHUSI TOCYIAPCTBEHHOI0 IK3aMeHa

1. Pemnts 3agauy: pa3spaboraTh MOy U pabOTHI ¢ BekTopamu Buaa a(al, a2). PeanuzoBats
oTepaly CIOKEHMsI, BBIUNTaHUsI, HAX0KJIEHUS JUITMHBI BeKTopa. Vcronb3yst Moayib, NepenucaTs U3
JaHHOTO (haiina B Opyroi Te BEKTOPHI, JUIMHBI KOTOPBIX OoblIe 3aganHoro K.

2. CripoekTHpoBath 0a3y JaHHBIX METOJOM HOPMAIILHBIX (POPM HITU METOJIOM «CYITHOCTh-CBSI3bY.
YkazaTh CTPYKTYpPBI MOJyYESHHBIX Ta0JIUII, IEPBUYHbIC U BHElIHKUE Kitoun. [1Ikoma — ycieBaeMocTh
(Knace, yueHuk, npeamMeT, OIleHKa, JaTa)

3. Pemuts 3amady: ynanuth u3 ¢aiina, conepikaliero Heble YUCIIa, HEMOJI0KUTEIbHbIE KOMIIOHEHTHI.
JononHuTensHBIX (HaiIoB 1 MACCUBOB HE UCTIONB30BATh.

4. Coznatp npunoxenue "KanbkynsaTop" ¢ ucnosp3oBanueM TexHonoruu RAD.

5. Pemmth 3aady: cBeJIeHHs O PE3yJIbTaTaX CECCUU CTYJEHTOB BTOPOTO Kypca ((aMuins, HOMep IPYIIIbL
Y OLIEHKHU TI0 TPEM DK3aMeHaM) XpaHsTcs B (aiine:

Type Stud = Record

fam:string[12];

num:121..126;

otml, otm2, otm3: 2..5;

end;

Var Kurs: File of Stud,;

Hanmcath mporpaMmy, KoTopasi BBOAUT 3Ty HHPOPMAIHIO U TIeYaTaeT HoMepa TPy B
nopsifike yObIBaHUS CpeHEN yCTIeBaéMOCTH UX CTYEHTOB.

6. CnpoekTupoBaTh 0a3y JaHHBIX METOJIOM HOPMAIBHBIX (POPM HITH METOZIOM «CYIIHOCTB-CBSI3bY.
YkazaTh CTPYKTYpbI ITOJYYEHHBIX TaOJHII, IEPBUYHBIC M BHEIIHUE KIIFOUM. ABTOPBHIHOK (Moenb, Mapka,
MIPOM3BOANTEND, LI€HAa, T'0J] BHIITyCKa, CTPaHa U3TOTOBJICHHS)

7. Coznate WEB cTpanuily ¢ HICIIOJIb30BAHUEM CTaHJAPTHBIX KOMIIOHEHTOB.
8. COBUHYTE JIOTHYECKH COIEPKUMOeE perucTpoBoil mapsl HL Ha n1Ba pa3psina BieBo.

9. Pemuth 3amavy: 3anoaHUTE (haiin menpiMu anciamu u3 orpeska [-1000; 1000] ¢ momoripio 1aTanka
ciydaitabeix gucen. [lepenucars B OJIMH M3 HOBBIX (aiijIOB T€ N3 KOMIIOHEHT UCXOTHOTO (aiiya, MOIyJb
KOTOPBIX SIBIISIETCS POCTBIM YHCIIOM, B IPYTOM — BCE OCTaJIbHBIE.

10. YMHOXuUTh copepskumoe stueiiku mamstu 6000H Ha 5. Pesynbrat — B stueiiky 600 1H.
11. Coznate WEB cTpaHuIly ¢ HCII0JIb30BaHUEM CKPHUIITOB.
12. TouHo 1 OAHO3HAYHO CHOPMYIHPOBATEH YCIOBHUE 3a7a9H, PEIICHUE KOTOPOH

MMPUBEACHO HUXKC.



Program Example_File 1;

Var F : File Of Real; G : File Of Integer;

S : String; A : Real; B : Integer;

Begin

Write('Ums daiina? ); ReadLn(S); Assign(F, S);
Write('Mms daiina? ); ReadLn(S); Assign(G, S);
ReSet(F); ReWrite(G);

While Not Eof(F) Do

Begin

Read(F, A); B := Trunc(A); B := Ord(Odd(B)) * B; Write(G, B)
End; Close(F); Close(G)

End.

13. HenpepriBHO, HaunHas ¢ yucia Olh, HapalnuBaTh Ha SAMHUILY COACPIKUMOC STUCHKHU TTaAMSITH C
aapecom 6000h 1o mosiBIIeHNs pU3HAKa TepeHoca. Pe3ynbraT moMecTuTs B peructp B.

14. PazpaboTaTh Kiacc, peau3yIonIuii HOHATHE MHOKeCTBa. DYHKIHMS OUCKA HIIET PUTYPHI C
3aJJaHHBIMH TEOMETPUUECKUMH U/WITH TPpadUIECKUMH XapaKTEPUCTHKAMH.

MHoXxecTBO pe€ain3oBaTbh Ha OCHOBE!

a.) ABYHAIpPaBJICHHOTO CIHCKA (00eCeUnTh «paclevaTKy» COACPKUMOro Kak B MPSIMOM, TaK U B
00paTHOM HAaIPaBIICHUSX );

0.) OTKPBITOTO XEeIIMPOBaHUs (XelI-(QyHKINIO TIOCTPOUTH, HAIPUMED, HA OCHOBE aTpUOyTa «IBET», IPH
MIOWCKE JIOTIOJIHUTEIBHO YKa3bIBATh KATETOPUIO).

15. CnpoextupoBath 0a3y JaHHBIX METOJOM HOPMAJIBHBIX (HOPM MIIM METO/IOM «CYIIHOCTBH-CBS3bY.
YkazaTh CTPYKTYpHI [TOJYYSHHBIX TAOJHII, TIEPBUYHBIE U BHENTHIE KIF0un. MebenbHbIi canoH (Moaeib,
THII, IPOU3BOAMUTENb, MaTEpUall, LIEHA)

16. Co3nate npuiIoKeHHUE C UCTIOJIb30BAaHNEM CTaHAAPTHBIX KOMIIOHEHTOB
17. Co3aaTh NPUIIOKEHNE C UCTIOIb30BaHUEM TpaduKy.

18. Co3naTe IPHIIOKEHHE C UCITOJIB30BAHUEM JTHATIOTOBBIX KOMITOHEHT.
19. Pa3paborats Ki1acc, peanu3yonlii MoHsITHe

a.) KOTKPBITOTO» CTEKa,

0.) «OTKPBITOI» OUEpeIH;

B.) KOTKPBITOTO» J€Ka.

KownTeitnep peanusyercsi HA OCHOBE MacCHBa, MaMSTh MO/l KOTOPBIN BBIJIENAETCS M OCBOOOXKIaeTCA
JUHAMHUYECKH, pa3Mep MaccuBa (MakcUMallbHasi BMECTUMOCTh KOHTEHHepa) 3aJaeTCsl Kak mapaMeTp
KOHCTpYyKTOpa. «OTKPBITOCTH» KOHTEHHEPA MOJIPa3yMeBaeT BO3MOKHOCTh IPOCMATPHUBATD HJIEMEHTHI B
KOHTEHHepe, OCYIIECTBIATh NOMCK ((DYHKIHMS OMCKA UIIET PUTYPHI ¢ 3aaHHBIMU T€OMETPHUECKUMHU
n/nnm rpaduueckuMu xapaktepructukamu). OObeKTHI Ki1acca «purypa» XpaHsiTcs B KOHTEHHepe 1o
cchlIKe (YKasaTelo).

20. Cnoxutp yuciio 1510 u 6010 1 moMecTuTh pe3ybTar B ssueiky ¢ agpecom 6000h.



21. Co3nmath mpmitokeHue ¢ ucronbp3oBanueM VBA B Excel.

22. Iloxy4uTh AOTIOMTHUTENBHBIA KO/ YMciia U3 ssaeikn namsTa ¢ aapecoM 6001h. PezympraT — B sueiiky
6002h.

23. Pa3paborats Ki1acc, peann3yoIii MOHITHEe MHOXKECTBA ¢ AyOnrkataMu. OyHKIHS TOMCKA HINET
(GUrypHI ¢ 3aJaHHBIMHA T€OMETPUICCKUMH H/WITN TPpaUIECKUMH XapaKTepUCTHKaMH. MHOXKECTBO
peann3oBaTh Ha OCHOBE

a.) IByHAIIPABIEHHOTO CITUCKA (00ECIIEYHTh «pacredaTKy» COAePKUMOT0 KaK B MPSIMOM, TaK U B
00paTHOM HaIpaBJICHUSX);

0.) OTKPBITOTO XEMHUPOBAHUS (XEHI-QOYHKITUIO TOCTPOUTh, HAIIPUMEP, HA OCHOBE aTpUOyTa «IIBETY», IPH
MOKMCKE JIOTIOJTHUTEIIBHO YKa3bIBATh KATETOPHIO).

24. Ha ocHOBe crucKa pa3padoTaTh KJIacc, pealn3yonuii MOHATHE

a. KOTKPBITOT0» CTEKa;

0.) «OTKPBITOW» OYepeNH;

B.) OTKPBITOTO» JeKa

(T.e. pa3periaeTcs MPOCMaTPUBATh AJIEMEHTHI B KOHTEHHEPE, OCYLIECTBIIATH IOUCK).

OyHKIMS MONUCKA HIIET QUTYPHI C 3aJaHHBIMU T€OMETPUUECKUMHU /MU rpaduaecKUMH
XapaKTepUCTUKAMHU.

25. CripoeKTrpoBaTh 0a3y JaHHBIX METOJO0M HOPMAaJbHBIX (POPM WIIM METOJIOM «CYLTHOCTB-CBSI3b.
YKazaTh CTPYKTYpbI [IOJyYEHHBIX TaOJHLI, IEPBUYHBIC U BHEIIHUE KIIFOUM. ABHA — CAMOJIEThI (THII, KOJI-
BO MECT, IIeHa, /1aTa BBIITyCKa, U3TOTOBUTEIb, CTpaHa N3TOTOBJIECHNUS)



