DenepabHOE roCyIapcTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOe
yupexaeHne BbICIIero 00pa3oBaHus
«MocCKOBCKHM (PU3UKO-TEXHUYECKUIN HHCTUTYT
(HAUMOHAJILHBIH MCCJIE0BATEIbCKUII YHHBEPCUTET)»

YTBEPXJIEHO

IIpopexTop no yuedHo# padore u
JI0BY30BCKOI IIOATOTOBKE

A.A. BopoHos

IIporpamMmMma rocynapcTBeHHOM UTOTOBOI ATTECTAIIAN
HoaroroBka k caaye u c¢Aa4a rocylapcTBEHHOI0 3K3aMeHa 10 HH(POPMATHKE U BHIYUCIUTEIbHOM

TeXHUKe
10 HANPaBJIEHUIO: WNudopmarrka 1 BBIYMCIUTEIbHAS TEXHUKA
npopuab NOArOTOBKM: [TporpammHast UHXEHEPHS

nepeaoBasi HH)KEHEpHas IIKOJIa paAHOJIOKAINK, PaJUOHABUTAIIUN U
POrpaMMHON HHXKEHEPUU

Kypc: 4

KBaJTH(pUKANMA: OakaiaBp

ceMecTp: 7 (OcenHuit)

[Iporpammy cocraBui: B.U. llanaes, n-p ¢pus.-mar. HayK, TOLEHT

[Tporpamma oOcyxneHa Ha 3acenannu Kadeapbl HHPOPMATHKU U BBIUUCIUTENbHON MareMaTtuku 06.02.2020



1. lesin u 3axaun

Heaun

[lenpi0 TOCYHapCTBEHHOTO »JK3aMeHa M0 UWHGOpMAaTUKE M JAMCKPETHOW MaTeMaTuKe SIBIISETCS
YCTaHOBJIEHUE YPOBHS MOJATOTOBKM OOYyYaroIllerocsi Mo MaTeMaTHYeCKUM JUCLHUIUIMHAM U COOTBETCTBHUS
PE3yNbTaTOB OCBOEHUS O0ydaromuMmcs o0pa3oBaTeIbHONW MporpamMmbl TpeOOBaHUSAM 00Pa30BaTENHLHOTO

CTaHAapTa 11O HAIIPaBJICHUIO ITOJATOTOBKH.

3agaun

* OlLIEHKa CTENEeHM OCBOCHMS OOy4YaIOUIMMMCS TEOPETUYECKHX IOJOXKEHUNH OCHOBHBIX JUCLHMILIMH,
(dopMUpYIOIIKX CIIEUaJIbHBIE 3HAHUS B paMKax 0CBOEHMsI 00pa30BaTesIbHOM IPOrpaMMBl;

* OLICHKAa YMCHUA MPUMCHATDH IMOJTYUCHHBIC 3HAHUWA IJIA PCHICHWA KOHKPCTHBIX 3a/1a4;

* OLICHKa AaKTyaJIbHOCTU TIOJYYCHHBIX CTYACHTaAMH 3HAHUH W UX COOTBETCTBHE TpC6OBaHI/I$IM

MOTEHIMAJIBHBIX paboTofareneil.

2. IlepeyeHb KOMIIETEHIHIi, yPOBeHb C()OPMHUPOBAHHOCTH KOTOPBIX OLIeHUBAETCS IPH NMPOBeIeHNHU

rocyiapCTB€HHOI'O 3K3aM€Ha

KO,II U HAUMCHOBAHUEC KOMIICTCHIIUN

I/IHI[I/IKaTopLI JOCTHIKCHHA KOMIICTCHIINU

OIIK-2 CniocoGeH HUcIoIb30BaTh COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTUHU U TIPOTPaMMHBIE
CpeACTBa IPU PELICHUH 3a]1ad IPOPEeCCHOHATBHON
NesITeIbHOCTH, COOMI01as TpeOOBaHUS
nH(pOpMaLlMOHHON 0€3011aCHOCTH

OIIK-2.1 Crniocoben IIPUMEHSTh COBPEMEHHBIE
BBIYHCIIMTEIBHYIO TEXHUKY M CEPBHCHI ceTH VIHTEpHET B
obnactu (chepe) npodeccnoHaNbHON ASSITEIILHOCTH

OIIK-2.2 3naeT W yMeeT MNPUMEHSATH YHUCJIEHHBIE
MaTeMaTHYeCKue METOAbl M MPUKIAJHOE MPOTrPaMMHOE

oOecrieueHue Uil pEIICHWsS  Hay4HbIX 3a7a4 B
npodeccruoHanbHOM 00IacTH
OIIK-2.3 3Haer OCHOBHBIE TpeOoBaHUs

MH(POPMALIMOHHOHN 0€30I1aCHOCTH

ITIK-1 Criocoben ctaBuTh, (HOPMaTN30BHIBATH U
pelaTh 3a/1auu, B TOM 4Hciie pa3pabaTbiBaTh U
UCCIIeI0BAaTh MaTeMaTHUECKHE MOJIENIN U3y4aeMbIX
SBJICHHUI U TPOIIECCOB, CHCTEMHO aHAJIU3UPOBATh
Hay4HbIE [TPOOJIEMBI, MTOIy4aTh HOBbIE HAy4HbIE
pe3ynbTaThl

[IK-1.1 CriocoGen HaxoIuTh, aHATU3UPOBATH U 00001IaTh
nH(pOpMaLIHIO 00 aKTyaJbHBIX PE3ybTaTax UCCIeI0BAHUN

B paMkax TEMaTU4eCKOU oOnactu cBOEN
npodeccuoHanbHOM 1eATeIbHOCTH
[IK-1.2 Cnoco0OeH BBIABUTATH THUIOTE3bI, CTPOWTH

MaTeMaTHU4YeCcKue MOJEeNU JJs OMNHMCAHUSA H3y4aeMbIX
SBJICHU M  TPOIECCOB,  OIEHHBATh  Ka4eCTBO
pa3paboTaHHOIi Mofenu

[IK-1.3 CriocoGeH NpuUMEHSTh TEOpeTUYEeCKHe U (WIIH)
IKCIIEPUMEHTAJIbHBIE METObl ~ HCCIIENOBaHUM K
KOHKPDETHOM HAay4yHOM 3ajade M HUHTEPIPETUPOBATH
HOJYYEHHBIE PE3YJIbTaThl

[1K-2 CriocobeH caMOCTOSATENIHHO HIIH B KAUECTBE
yjieHa (PyKOBOAMTEJISI) MAJIOTO KOJUIEKTHBA
OpPTraHW30BBIBATH U TIPOBOJIUTH HAYYHBIC
HCCIICIOBAHUS U MX alpoOaIfio

[1K-2.1 3HaeT NpUHIMIBI TOCTPOCHUS HAYYHOW padOTHI,
MeTonbl cOopa M aHaliu3a MOJIY4YeHHOTO MarepHana,
CHOCOOBI apryMeHTaluu

[1IK-2.2 CnocoOeH miaHupoBaTb M IPOBOJAUTH HAay4yHbIE
HCCIIEZIOBAaHUSI CaMOCTOATENbHO WJIM B KaueCTBE WIEHA
(pyKoBOIUTEJIS ) MAJIOTO HAYYHOTO KOJJIEKTHBA

[1K-2.3 CnocoGeH mpoBOIUTH ampoOaIuio pe3yabTaToB
HAy4HO-HCCIIEIOBATENIbCKOW  paboThI MOCPEACTBOM
nyOIMKaIMN HayYHBIX CTaTel ¥ y4acTusi B KOH(GEpEeHIUIX

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

WNndopmaruka




1. JluHamMuyeckuil MaccuB. AMOPTHU3ALIMOHHBINA aHaIM3. YUeTHass OIEHKa BPEMEHHU J00aBICHUS
SIIeMEHTa B JUHAMUYECKUN MaccuB (C yIBOCHHUEM 3all0JHEHHOTO Oydepa).

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

3. beictpas coprupoBka (QuickSort). [Torck mopsaKoBo#t cTaTUCTUKK MeTonoM “Paznmensii u BimacTByit”
(QuickSelect).

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

5. JlBomyHas kyda u coptupoBka Kkyued (HeapSort). CnusHue k OTCOPTHpPOBaHHBIX MAacCHBOB C
MIOMOILBIO KyYH.

6. Xemw-ta0nuua, MoJIMHOMHUANbHAS X3UI-(QYyHKIHS.

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

8. RMQ. Sparse table. JlepeBo oTpe3KoB.
9. LCA: cBenenne k RMQ 1 MeTo1 IBOMYHOTO TOabEMA.

10. JIBonunoe nepeBo moucka. OOxoasl B miyOuHy u B mupuHy. [loMck kiroya, HauBHBIE BCTaBKa U
ynanenue kiouda. ABJI-gepeBo. KpacHo-uépHoe nepeBo.

11 . lexapToBo nepeBo. JlekapToBO 1€pEeBO M0 HESIBHOMY KIIIOUY.

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

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

14 . O6xon rpada B IyOUHY, IIUPUHY.

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

17 . MocTbI U TOUKH COWwIEHEHUs B rpade.

18 . HaxoxneHue moaCTpOKU B CTpoKe: npedukc-pyHKus, anroputM Kuyra-Moppuca-Ilparra.

19 . CrannaptHele KOHTeWHepbl: vector, deque, queue, priority queue, set, map, HTEpaTophl,
KOMITapaToOPBbl.

20 . bop. Anroputm Axo-Kopacuk.

21 . Cydduxcnoe nepeso.

22 . BoruucieHue BhITYyKIOH 000J09KH MHOKeCTBa Touek B 2D u 3D.

23 . Tpuanrynsauus Jlenone. J{narpamma Boponoro.

24 . InunnHas apudmeruka. CrnoxeHue, BHIYUTaHUE, XpaHEHHE 3HaKa, YMHOXKEHHE, JIeIeHne. AJITOPUTM
KapairyOsr.

25. IlocraHoBKa 3aaun o0ydeHus c¢ yuutesneM (supervised learning), moctaHoBka 3ajaun oOyueHus 0e3
yuurens (unsupervised learning). IloctaHoBka 3amgauM KiaccU(UKAMM W METPUKM KauecTBa
knaccupukanuu. Haususiit bailiecoBckuil kiaccudukartop.

26. IlocraHoBKa 3a7auyu perpeccud U METPUKM KauecTBa perpeccuu. JlmneliHas perpeccus. Teopema
l'aycca-MapkoBa (dopmynupoBka). IIpoOGnema MynpTUKOUIMHEApHBIX Tpus3HakoB. L1 u L2
peryispu3ainusl, ux BIUSHUE Ha Beca PU3HAKOB.

27. IlpoGnema HecOaIaHCUPOBAHHBIX KJIACCOB. PabGora c kareropmanbHbIMM IpHU3HAKaMH U
MpOINYyIIeHHBIMU  3HaYeHussMU. Mean encoding. IlpuMepsl MPOCTBIX AaJTOPUTMOB, PEIIAIOIINX
cranaaptaeie 3anaun: kNN, HauBHbIH 0aneCOBCKHH KiIacCU(PHUKATOP.

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

29. Pemenue 3amauu KiIacCU(HUKAIMM METOJOM ONOPHBIX BekTopoB. I[loHsTus orcryma (Margin).
Hinge-loss. Ontumu3anuonHnas 3aaa4a B SVM (Ieki1apaTuBHO).

30. Ilponenypa MOCTPOSHHSI PELIAIOIIEro AepeBa, KPUTEPHUH HHPOPMATUBHOCTH: SHTPONUIHBIHN, JKUHH.
ByctuHr (mpuHUIUT MOCTPOEHUS aHCaMOIs).

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

32. I'panuentHslii Oyctunr. [Ipunnun noctpoenus. Kakue aaropuTMbl MOTYT UCIIOJIB30BaThCs B KAYECTBE
0a30BbIX AITOPUTMOB.

33. 3amaya cHmxkeHus: pazmepHoctu: anroputMbl PCA u t-SNE. Csazp PCA u SVD. Moxet nu PCA
JlaBaTh HE €JUHCTBEHHOE pelIeHue?



34. IIpobnema mnepeobyuenus. [Ipumep, mpuuuHBl BO3HMKHOBeHHUS (uzaeitHo). Kpocc-Bammuparnms.
MotuBanusa ucnonb3oBaHus train, val u test BeiOOpok. IloHsATHE mapaMeTpoB M TUIEpIApaMETPOB
mopened. Ilponenypa mombopa rumnepmnapamerpoB. I[loHsTHE perynspuzanuu (B oO0IIeM ciyyae).
Crioco0bl perynsipu3alliy pa3iuyHBIX Mojesel (JIMHeHHbIe MOJENH, NepeBbs, aHCaMOIU, HEHpOHHBIE
CETH).

35. Meroa rpanueHTHOro cmycka. Merox oOparHoro pacnpoctpaHeHust ommnoOku (backpropagation).
Oynkiuu aktuBanuu (Sigmoid, tanh, ReLU), ux cBoiictBa u npobiaembl. OyHKIIMK MOTEPh B 3a7aye
MHOTOKJIACCOBOM KJlacCU(UKALMU M perpeccu. Meroapl peryiaspusanuyd HEMpoHHBIX cereill: Dropout,
Batch normalization, data augmentation.

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

37. Pexyppentnsie Heliponnbie cetd (RNN) nmns ymopsigodeHHbIX JaHHBIX. OCHOBHBIE MPUHIUIIBI
pabotbl. IIpobnema 3aryxaromiero rpagueHTa M €€ BO3MOXKHBIE pelleHHs. PexyppeHTHble OJIOKu:
HauBHbIl (Vanilla RNN), LSTM, GRU, mortuBamusi ux wucnoib3oBaHusi. DyHKUWM aKTUBAIMU B
PEKYPPEHTHBIX OJIOKaxX.

38. MeTtoab! paboThl ¢ n300paxeHusaMu. [louemy nTuHEHHbIE CTOU HE TOIYYUIIN ITUPOKOTO MPUMEHEHUS B
3aaye KOMIbIOTEpHOTo 3peHus? CBepTOUHbIE CJIOU B HEHPOHHOM ceTh. MOTHBaLMS WX UCIIOIB30BaHMS B
3a/layax aHajam3a u300paxkeHui M curHaigoB. OmHomepHbie U aBymMepHble cBepTkU (Convld u Conv2d).
Max & average pooling.

39. OnepalOHHBIE CUCTEMBI U UX KOMIIOHEHTHI. SIApo onepannoHHbIX cucTeM. CHCTEMHBIE BBI30BBI U
UX OTIMYMS OT OOBIYHBIX OMONMMOTEYHbIX (YHKUMHA. CHOCcOoObl peanu3alliid CHCTEMHBIX BbBI30BOB
(npepsiBanus, sysenter, syscall).

40. LlenouncnenHas apuMeTUKa B MPEICTaBICHUN KOMIbIOTepa. 3HAKOBbIe U O€33HAKOBBIE 3HAYCHMS,
CHOCOOBI MPEICTaBICHUs OTPHUIATENbHBIX 3HaueHHUH. LlenouncienHoe nepenoiHeHue U ero KOHTPOJb.
JlnuHHas neaovMciIeHHas apudmeTrka.

41. BewectBennas apudmeruka. [Ipencrasnenus ¢ (ukCUpoBaHHOM M IulaBarouie Touxoil. CraHmapt
IEEE754. CneunansHble BEIIECTBEHHbIE 3Ha4YeHMs], onpeneneHusle ctanaaproM |[EEE754 u omeparnuun
HaJI HUMU.

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

43. IlpoOnemMa MHOrONOTOYHOM CHUHXPOHHM3ALMH. ATOMapHblE NEPEMEHHbIE M OOBEKTHI OJOKHPOBKHU.
Hebnokupyromnue 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.
Opranun3anus oToKa BBOJA-BbIBOAA, TapameTpbl ykaspiBaemble MPI nporpamme.

45. TloHATHE yCKOpEHHS M MaclITabupyeMOCTH MapajulelbHBIX mporpaMM. 3akoH Ampana. OueHka
3¢ deKTUBHOCTH NapajlieNbHBIX Iporpamm. SIpycHo-napaiensHas Gopma mporpaMmabl.

46. Pacmpenenennsie  (aiimoBele  cucTeMBl.  Ponmm  3eMEHTOB  CHCTEMbI,  OOecredeHue
OTKAa30yCTOMYMBOCTH. AJITOPUTMBI UYTEHUST U 3alUCH B pacHpeleieHHBbIX (HalIOBBIX CHUCTEMaX.
Perumnkanus JaHHBIX.

47. Mogens Beluncienuii MapReduce. Ilapel kimrou-3Hauenue B peanuzanusax MapReduce. OcHoBHBIE
CTaJMH BHIYUCIICHUN U JOTIOJIHUTEIbHBIC AJIEMEHTHI 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 peanuszauuu Spark (RDD). KsmmpoBanue pe3ynbTaroB BBIUHCICHUN U
UTEPaTUBHbBIC BBIYUCICHHUS.

50. Pacmpenenennsie aucrnerdepbl cooOmieHuil. Permkamus u peanu3anusi OTKa30yCTONYHMBOCTH.
CeMaHTHKH TOCTaBKU COOOIICHUH.

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

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



53. Beibop mpomecca-nuaepa WIM MAIIMHBI-IHIEpPa B pacHpeAeNieHHBIX CHCTeMax. AJTOpUTM
KOHCEHCYca.

4. TlopsiioK coa4u rocyIapcTBEHHOI0 K3aMeHa

K roCyaiapCTBEHHOMY JK3aMCHY JIOITyCKAaroTCA 06yqafonmec;1, OCBOMBIINE JUCHUILIMHBI, KOTOPBLIC
IMOKPBIBAIOTCSA nporpaMMoﬁ 9K3aMC€Ha, 1 HC UMCIOIIHEC 110 HUM aKaACMHYCCKHNX 3aJ0JKEHHOCTE.

locynapcTBeHHBIH 3K3aME€H COCTOMT W3 JBYX 4acTed: 1) mo IUCHUIUIMHAM M3 OO0JIaCTH MaTeMaTUKU
(paznmensl 1-2 mporpaMMbl 3K3aMeHa); MO JUCHUIUIMHAM W3 O0JIACTH aJITOPUTMOB M KOMIIBIOTEPHBIX
TexHonorui (pasnensl 3-4 nmporpaMmsbl 3k3ameHa). Ha kakayro yacTb 3K3aMeHa OTBOJMUTCS OTAEIbHBIN
JICHb TIPOBEICHMUS.

dopmar 3K3aMeHa - yCTHBIN.
1. ITopsimok caauu 4acTH MO JUCKPETHOM MaTeMaTHKe

DK3aMEHalMOHHBIM OMJIET COCTOUT U3 JIBYX BOIIPOCOB U3 pa3zeios [1-2], mo oqHOMY BOIIpOCYy M3 JIBYX
pa3HBIX pa3zesioB.

BKBaMCHaHI/IOHHHe OuIIeTHI pa3pe€3aHbl HAa HECKOJILKO ‘IaCTeﬁ, CIPYHIIMPOBAHHLBIX I10 pa3gcjiaM 3K3aMCHa,
CTYACHT BBITATHBACT PA3HbLIC YaCTHU Ounera w3 COOTBCTCTBYIOIIINX CTOIIOK. Ha IMOATOTOBKY K YCTHOMY
OTBCTY CTYIACHTY OTBOAUTCA 1 aCTp0HOMquCKHﬁ yac. Bo BpEMs MOATOTOBKH K OTBCTY pPa3pClIacTCs
IIOJIB30BATbBCs ((O(l)PII_II/IaHI:HOI;'I mnapram(oﬁ», MarcpruajiaMu KypCoB.

VYeTHas yacTh SK3aMEHa BKIIOYACT B Ce0sS OTBET CTYACHTAa Ha BOIIPOCHI 3K3aMCHAIIMOHHOI'O ounera.
Ilocme 3aBCPIICHUA YCTHOT'O OTBETA YICHBI I'DK MOT'YT 3aJaBaTb AOMOJHUTCIILHBIC W YTOYHAIOMIUC
BOIIPOCHI, B TOM YHUCJIC Tpe6y}0mue JOMNOJIHUTCIIBHOI'O BPEMCHU HaA IMMOATOTOBKY.

2. HOpSII[OK Caa4y 4acCTH 110 aJirOpuTMaM U KOMIIBIOTCPHBIM TCXHOJIOTUAM

DK3aMeHallMOHHbIE OMJIETBI COCTOAT U3 JBYX BOIPOCOB U3 pa3zenoB [3-4], mo o1HOMY BOIPOCY U3 JIBYX
pa3HBIX pa3zesioB.

BKBaMeHaHI/IOHHHe OuIIETHI pa3pe3aHbl HAa HECKOJILKO ‘IaCTeﬁ, CIPYHIIMPOBAHHBIX I10 pa3gcjiaM 3K3aMCHa,
CTYACHT BBITATHBACT PA3HbLIC YaCTHU Ounera w3 COOTBCTCTBYIOIIINX CTOIIOK. Ha MIOATOTOBKY K YCTHOMY
OTBCTY CTYACHTY OTBOAMUTCA 1,5 ACTPOHOMHUYCCKHX Yaca. Bo BpEMs IIOATOTOBKHU K OTBETY PA3pCHIIACTCA
IMOJI30BATLCA 3apaHEC IMPHUIOTOBJICHHBIMU PYKOIIMCHBIMUA 3aIllUCAMHU oe3 OIrpaHUYCHUS 11O 061>eMy.

VerHasgs 4acTh dK3aMeHa BKIIIOYAeT B ceOs OTBET CTYACHTAa Ha BOIIPOCHI 3K3aMCHAILIMOHHOI'O ounera.
ITocme 3aBCPIICHUA YCTHOT'O OTBETA YICHBI I'DK MOT'YT 3aJ4aBaTb AOMNOJHUTCIILHBIC W YTOYHAIOMIUC
BOIIPOCKHI, B TOM YHUCJIC Tpe6yIOH_[I/IC JOMNOJIHUTCIIBHOI'O BPEMCHU HaA IMMOATOTOBKY.

3. OcoOGeHHOCTH cjauy PK3aMeHa B yCIOBMSIX OrpaHU4eHuH, csi3aHHbIX ¢ COVID-19

B cjy4dac e CTBUS OTPAHUYUTCIIBHBIX MCP, 3allpCHIAroIINX IIPOBCIACHHUEC IIPOBCIACHHUEC 3JK3aMCHA B
HpI/IcyTCTBeHHOﬁ (bopMe, OK3aMC€H IMpOBOAUTCA C MNMPHUMCHCHHUCM  JUCTAHIHUOHHBIX CPCACTB,
066CHC‘1HB3IOH.[PIX BO3MOXHOCTb BUACOCBA3H.

[lepen HayamoM SK3aMeHa W MOJIy4YeHHEM OuiieTa CTYAEHT 00s3aH MPeNoCTaBUTh (IIOKa3aTh HAa KaMepy)
JIOKYMEHT, yI0CTOBEPSIOIMINN JTMYHOCTD: 3a4€THYIO KHIDKKY, CTY/IEHUECKHUI OMIIET, U MacopT.



Bo BpE€MsA INOATOTOBKU K OTBETY pPa3pClIaCcTCA IT10JIb30BATHCA JIFOOBIMHA MCTOYHUKAMU I/IH(i)OpMaHI/II/I,
BKJIHO4Yas 3JICKTPOHHBLIC, HO BPEMA HA ITOATOTOBKY COKPAIIACTCA 10 30 MHHYT.

ITocne 3aBepiienus ycrHoro orsera wieHsl ' DK 00s3aHbl 3a1aTh 10 OJHOMY JONIOJHUTEIBEHOMY BOIIPOCY
U3 KaXKIOTr0o paszesa MporpamMmsel 3K3aMeHa, K KOTOPBIM FOTOBHWICS CTYAEHT. [[OIOIHUTENIBHBIE BOIIPOCHI
HE M0/Ipa3yMeBalOT NPOJOKUTEIILHOE BpeMs Ha ITOJATOTOBKY, U TpeOyeT KpaTKUi OTBET.

5. Onucanue MaTepuaJIbHO-TeXHHMYeCKOI 0a3bl, HEOOX0AUMOIi 1151 TPOBeIeHUs TOCYIAPCTBEHHOI0
IK3aMeHa

Ay,Z[PITOpI/IH IJI TIPOBCACHUA aTTECCTAMOHHOT'O UCIIbITAHWA, OCHAICHHAA MECTaMH JJI1 06yqaroumxc;1 n
9K3aMEHAIlMOHHOM KOMHMCCHUH.

B cjy4dac e CTBUS OTPAHUYUTCIIbHBIX MCp, 3allpClIaronuX IMPOBCACHUC 3K3aMCHA B HpHCYTCTBCHHOﬁ
q)opMe - pa6OTOCH0006HBIC JUCTAHIIMOHHBIC pa60‘lI/Ie MECTa AJIsd BCEX 06yqafoumxc>1 H 9K3aMCHATOPOB.

6. IlepedeHb pexkoOMeHayeMOil JUTEPATYPbI

OcHoBHas nuTeparypa
1. [IporpammupoBanue: TeopeMbl u 3aaa4u [ Tekct], [yue6. mocodue] /A. lllens. -M., MIITHMO, 2011
2. Maremarnueckas teopust popmanbHbixX s3b1k0B / A. E. [lentyc, M. P. Ilentyc. — Mocksa, MHTYUT,
2016.— URL: https://ibooks.ru/bookshelt/362911/reading (mara oOpamenus: 26.11.2020). - [Tonnbrit
tekcT (Pesxxum noctyna : u3 cetu MOTU / Ynanenusrii qocTytn)
3. KoMrmbloTepHble CeTH: NMPUHIMIIBI, TEXHOJOTHH, IPOTOKOJIBI, ydyeOHOe mocoOue uisi BYy30B @ peK.
M-Bom o6pazoBanus u Hayku PD /B. I. Onudep, H. A. Onugep. Cankr-Ilerepoypr, ITurep, 2019
4. Apxutektypa KommbioTepa, [y4e0. mocobwe mus By3oB] / 3. Tanenbaym, T. OctuH. —
Cankr-IlerepOypr, ITutep, 2020.— URL: https://ibooks.ru/bookshelf/361850/reading (maTa obpamieHust:
26.11.2020). - [Tonnsrit Tekct (Pexum nocryna : u3 cetu MOTHU / YnaneHHsIi 10CTYyI)

JlomonHuTenpHas TUTEpaTypa

1. Anroput™mebl: mocTpoeHue u ananus [ Tekct], [yueOnuk s By3oB] /T. Kopmen [u ap.] ; [mep. ¢ anrt. U.
B. Kpacukona u np.]. Cankr-IlerepOypr, duanekruka, 2019

7. PexoMeHaaluu 00y4AOIIMMCS 110 MOATOTOBKE K roCcyIapcTBEHHOMY IK3aMeHY

[Ipy moaroToBke K YCTHOW dYacTH TOCYAapCTBEHHOTO »SK3aMeHa OOydaloluMMCcsl pPEeKOMEHAYeTCs
BCIIOMHUTh TEMbl MAaTE€MaTHYECKUX JHUCLUUIUIMH, BXOIAIME B IporpaMmy YCTHOM 4acTu
TOCY/IapCTBEHHOTO 9K3aMEHa, UCHOJIb3Yys MPH HEOOXOJUMOCTH KOHCIIEKTHI JIEKIUH U PEKOMEHIYEeMYIO
auteparypy. [locne mMoBTOpeHHs KaxAoH Tembl 00yyaromeMmycsi PEeKOMEHIYETCS CaMOCTOSTEIbHO
Hanucath (OPMYIHMPOBKH M JIOKAa3aTelIbCTBA TEOPEM, COJEPXKAIIUXCA B MporpaMMme YCTHOM 4YacTu
rOCy/IapCTBEHHOTO SK3aMeHa, 0e3 UCTIONb30BaHUS JINTEPATYPHl M BCTIOMOTaTEIbHBIX CPECTB.

Ecin BO3HHMKAarOT BOIPOCHL, KOTOpbIE CTYAEHT HE MOXKET CaMOCTOSATENbHO PpEIINTh C IOMOLIbIO
PEKOMEHIyEMOI JIUTEpaTyphl, 3TH BOIPOCHl PEKOMEHIYETCS 3aJaThb HAa KOHCYJIbTAllUU, IMPOBOJUMON
npernojaBarenaeM Kadeapbl 10 COOTBETCTBYIOLIECH TUCIUILIIMHE.

8. MeTtoauka u KPUTEPHU OLHCHKH IroCyIapCTBCHHOI'0 IK3aMEHa

3a KaXIyI0 U3 IByX YacTel sK3aMeHa BBICTABISETCS OTAeIbHAs oleHKa o 10-6amibHoil mkane. OueHku
HIUOKE 3  CUMTAIOTCS  HEYIOBIETBOPUTENBHBIMU U OJIOKUPYIOIIMMU: B  ClIydae IONyuYeHHUs
HEYJIOBJIETBOPUTEIHHON OLIEHKH 3a JIOOYI0 4acTh IK3aMeHa, SK3aMEH CUMTAETCS CIAaHHBIM Ha OLEHKY
"HEYIOBIETBOPUTENHHO", U 0 CIauu APYTON YaCTH dK3aMeHa 00yJarolUics He JOMyCKaeTCs.



OTBeThl Ha YCTHYIO 4YacCTb II0 KaXJIOMy H3 pPas3gcjioB IporpaMmMbl OHCHUBANOTCA OTACJIBHO II0
10-0anpHOM IIKAJIE. OHCHKa 3a 4aCTb 3K3aMCHa, KOTOpas IpOBOAUTCA B OOAUH JACHBb, OIPCACIIACTCA KaK
cpeaHee apI/I(i)MeTI/I‘IeCKOC M3 OLCHOK 3a PAa3JIMYHbIC pa3/CJIbl. PCSYJ'IBTaT OLICHKH 3a YaCTb OKPYITIACTCS
A0 OEJIOro 3HA4YCHUA M0 CTaHAAPTHBIM apI/I(l)MeTI/I‘ICCKI/IM IpaBujiaM " 00BABIAETCSA 06yqa10LueMyc;{ B
JACHb IMPOBCACHUA YaCTH SK3aMCHA.

Htorosas oneHka BBICTABIISICTCS T10 10-0ayIpHOM 1IKaNe U OMpCACIICTCA KaK CPCAHCC 3HAYCHHC U3 JIBYX
OLCHOK, ITOJIYYCHHBIX 3a PA3HBIC YdCTH 2K3aMCHaA. Cnoco6 OKpPYIIICHUA - CTaH,Z[apTHI)Iﬁ apH(bMeTHHGCKHﬁ.

omnyHO (10) — mpaBUIIBbHBIN, YETKUI M YBEPEHHBINH OTBET Ha 00a BOIpoca OWiieTa U JOMOJIHUTEIbHbIE
BOTPOCHI;

ominyHO (9) — naHbl MpaBWIIbHBIE OTBETHI Ha 00a Bompoca OuiieTa W JOMOJHHUTEIbHBIE BOIPOCHI C
HE3HAUUTEJIbHBIMA HETOYHOCTSIMH;

omINYHO (8) — JaHbI OTBETHI HAa 00a Bompoca OWseTa W JOMOJTHUTEIbHBIE BOMPOCH! MOCIE HEOOIbIINX
UCIPaBICHUN U HABOJALINX BOIPOCOB IK3aMEHATOPOB;

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

Xopo1io (6) — ecTb HEIOYETHl B OTBETE HA OAMH M3 BOIIPOCOB OMJIeTa M HET BEPHOI'O OTBETA HA OJHUH U3
JOTIOTHUTENBHBIX BOIIPOCOB;

xopoto (5) — ecTh HeJoYeThl B OTBETax Ha o0a BOIpoca OuiieTa MU HET BEPHOIO OTBETa Ha OAMH U3
JOTIOJTHUTENHHBIX BOIIPOCOB;

YAOBJIETBOPUTENBHO (4) — €CTh HEJJOUETHI B OTBETaxX Ha 00a Bompoca OuseTa Uil HeT OTBETa HU Ha OUH
U3 JOTIOTHUTEIBHBIX 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 OTIOJIHUTENbHBIE BOMPOCHI;
HEYJIOBJIETBOPUTENHHO (1) — HET OTBETa HU HA OJJUH U3 BOIIPOCOB OuMIIeTa.

9. OcobeHHOCTH MPOBEACHUS Focy}:[apCTBEHHOﬁ HUTOI0BOIl aTTeCTAIMHU AJ151 HHBAJHU/I0B U JIUII C
OrpaHMIY€HHBIMHA BO3MOXKHOCTAMMU 310POBbS

s oOyvaromuxcs 13 4ucia MHBAJIUAOB IOCYIapCTBEHHAs UTOrOBasi arTeCTalys MIPOBOJUTCS C y4ETOM
OCOOEHHOCTEM MX MNCUXO(U3MUECKOTO pa3BUTHUS, MX HHIUBUAYAJIbHBIX BO3MOXHOCTEH U COCTOSIHUSA
3I0pOBbSA (Hajiee — MHIMBUIyaJIbHBIE OCOOCHHOCTH).

10.1. Ilpu npoBenenun 'MA obecnieunBaercst coOOAEHNE CEAYIONIMX O0INX TPEOOBaHUMA:

— MPOBEJIEHNE rOCYJapCTBEHHON UTOTOBOM aTTE€CTAlUU JIJIsl MHBAJIUIOB B OIHON aylUTOPUU COBMECTHO C
00y4JaroIUMHUCs, HE HMEIOLUMMH OTPaHUYEHHBIX BO3MOKHOCTEH 3I0pPOBbs, €CIM 3TO HE CO3/aeT
TPYAHOCTEH 1)1 00ydJaromuxcst mpu npoxoxaeHuu [ 1A

— NPUCYTCTBUE B AyJUTOPUU ACCHCTEHTA (ACCHUCTEHTOB), OKAa3bIBAIOILEr0 OOYyYaIOIIMMCS HHBAJIUAAM
HEOOXOAMMYI0 TEXHMUYECKYIO MOMOLIb C YYETOM MX MHIUBUAYAJIbHBIX OCOOEHHOCTEW (3aHATH pabouee
MECTO, NePEABUTATHCS, IPOUUTATh U 0POPMUTH 3a1anne, odmarses ¢ wieHamu ['IK);

— I[OJb30BaHME HEOOXOOUMBIMU OOyyaroIMMCS MHBAJIUAAM TEXHMYECKHMHU CpEICTBAMHM IIpU
npoxoxaeHuu I'A ¢ yueTom X MHIAMBUIYaIbHBIX OCOOEHHOCTEH;

— obecrnieyeHre BO3MOYKHOCTH OECHpEnsTCTBEHHOIO J0CTyHa OOy4arolUXCs MHBAJIWJIOB B ayAUTOPUH,
TyaJIETHbIE U JAPYyTUe MOMEIEHUs, a TAKXKe UX NPeObIBaHNS B yKa3aHHBIX TOMELICHUSIX.

10.2. Ilo nMCbMEHHOMY 3asBJICHUIO OOYYarOIErocss HMHBAIUAA IPOJOJKUTEIBHOCTh BBICTYIIJICHUS
o0y4JaroIerocs Mpu 3aliuTe BbITYCKHONW KBaTM(UKALMOHHONW paboThl — HE Oosee 4eM Ha 15 MUHYT.

10.3. OOyuaromuiics MHBaJIMI HE TO3JHEE, 4eM 3a 3 Mecsua A0 Haudana npoeaenus [MA momaer
MMMCBMEHHOE 3as1BJIEHUE O HEOOXOIMMOCTH CO3/IaHUs IS HETO CHEIUATbHBIX YCIOBHM MPU MPOBEACHUH
rOCyJapCTBEHHBIX AaTTECTAlMOHHBIX HCHBITAHUNA C YKa3aHMEM OCOOCHHOCTEH ero MCUXOo(pu3nYecKOro
pPa3BUTHsI, WHIWBUIYAJIbHBIX BO3MOXKHOCTEH M COCTOSHHUS 370poBbsi. K 3asBlIieHHIO TNpUIIararTcs
JOKYMEHTBI, TOATBEPKAAIOIINE Hadu4he y OOy4arolerocs HWHIAMBUAYAJIbHBIX OCOOEHHOCTEH (Ipu
OTCYTCTBUU YKa3aHHBIX JOKYMEHTOB B IUPEKIIMU UHCTUTYTA).



B 3asBnenun oOyuaromuiicsi yKa3bplBaeT Ha HEOOXOJUMOCTh (OTCYTCTBHE HEOOXOAMMOCTH) MPUCYTCTBHS
acCUCTEHTa Ha TOCYAapCTBEHHOM aTTECTAllUOHHOM MCIIBITAHMH, HEOOXOAUMOCTb (OTCYTCTBHE
HEOOXOAMMOCTH)  YBEJIMYEHUS IMPOJODKUTENBHOCTH  BBICTYIUIEHHS IpU  3allUTE  BBIITYCKHOMN
KBaJIM(UKALMOHHOW paOOThI 110 OTHOLIEHUIO K YCTAHOBJIEHHOM MPOAOIIKUTEIBHOCTH.
10. IIpuMepsI KOHTPOIbHBIX 32JaHHI, OMJIETOB
[Ipumepsl 3a1aHUI IPUBEIEHBI B IPUIIOKCHUN



