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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

[enstmu ocBOEHMSI TMCUUIUIUHBI "BBICTphIE anropuTMbl” SBIISIOTCA:

- OBJAJCHHEC OBICTPHIMH  aNTOpUTMaMHu ITU(POBON  0O0pPabOTKHU
MaTeMaTHYECKUM arapaToM, JIEXKAIIM B OCHOBE pa3padOTKH TaKUX aJITOPUTMOB,

- (popmupoBaHUE MPAKTUYECKUX HABBIKOB OLICHKH CJI0KHOCTU aJIrOPUTMOB.

CHUTHAJIOB H

2. MecTO AMCHUILIUHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlaHHasi AUCIUILIMHA OTHOCHTCS K 4acTW 00pa30BaTEeNbHOM MpOrpammebl, GpopMupyemoin
y4aCTHUKaMU OOpa30BaTENbHBIX OTHOLIEHUH, U SBISETCA JIEKTUBHOM aucuuIuiMHOMN. s ee
YCIICIIHOTO HM3y4YCHHsI HEOOXOIMMBI 3HAHUS M YMEHHMS M HaBBIKH, NPUOOpETEHHBIE B XOe
OCBOCHMS TaKuX 0a30BbIX KypCOB, Kak «Anredpa» u «Teopus urcemn».

B ocHOBe OBICTPBIX aJITOPUTMOB JICKHUT CIIEHUANIbHAS OpPraHU3alls MACCUBOB JAHHBIX B
BUJIE KOHEUHBIX aJIreOpandeckux CTPYKTyp (TpYII, KOJell, MoJIei), 4TO M03BOJIAET MPUMEHSTh
CTPYKTYpPHBIE T€OpeMbI aireOpbl U Teopuu uucen. Mcmonp3oBanue anreOpanyecKux CTPYKTYp
MO3BOJISIET CTPOUTH AITOPUTMBI, 00ecrieynBaroIue padoTy HU(PPOBBIX MPOLECCOPOB B PeaTbHOM
Maciitabe BpeMEHHU JUIsl pEIIeHUs 3a/1a4, BOSHUKAIOIIMX B TaKUX MPUIOKEHUIX, KaK BCE BHJIbI
CBSI3HU, PAJMOJIOKALM, PalioacTpOHOMUS, Lu(ppoBas rosorpadus, MeAULIUHCKAas JEKTPOHUKA U
T.J.

3. [Inanupyemble pe3y/bTaThl 00y4eHHs 110 AUCHHUILIMHE, COOTHECEHHBIE ¢ IUIAHNPYeMbIMH
pe3yJbTaTaMHi OCBOCHHS 00pPa30BaTeIbHOI IPOrPaMMBbl

[Tpomecc u3ydeHUs TUCIUILUIMHBI HANIPaBIIeH Ha ()OPMUPOBAHUE CIICAYIOIINX JIEMEHTOB
komneTeHmii B coorserctBun ¢ ®I'OC BO, OIl BO u mpuobpereHust cieayrIux 3HAHUH,
YMEHMM, HAaBBIKOB U (MJIM) OTIbITA EATEIbHOCTH:

®opmupyemas NuaukaTop nocTuskeHust
KOMIIeTeH LU KOMIeTeHLM I

(ko u popmyMpoBKa) | (koa M (popMYJTHPOBKA)

Oo6uenpodgeccuoHaIbHbIE KOMIIETEHIIUN

IK-3 H-1IK-3.2

CniocoOeH co3naBaTh U YMeer UcIobp30BaTh

WCCIIeIOBATh HOBBIE METOIBI POEKTUPOBAHUS

MaTeMaTHYECKUE MOAETH | U MIPOU3BOACTBA

B €CTECTBEHHBIX HAyKax, | MPOTrPaMMHOIO MPOIYKTa,

MPOMBIIIJICHHOCTH U MPUHIUITEI TOCTPOCHHS,

Ou3Hece, ¢ y4eToM CTPYKTYPHI ¥ IPHEMBI

Ilepeuenb
IUIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHs

3HaTh:

- OCHOBHBIE MIOHSTHUS U ONPENICIICHNS] TEOPUU
KOHEYHBIX TIOJIeH, KOHEUHBIX TPYIIT;

- OoTIpeieNIeHUs] OCHOBHBIX METOJIOB
00pabOTKU CHTHAIIOB (JIMHEWHAs U
[UKJINYeCKasi CBEpPTKa, JUCKPETHOE
npeoOpa3zoBanue Dypre U T.11.);

[IpOrpaMMUPOBAHUS U
KOMITbIOTEPHON TEXHUKHU.

BO3MOXHOCTEH paboTsl ¢ - (hOpMYIIMPOBKH YTBEPKACHUH, METOJIBI UX
COBPEMEHHBIX HHCTPYMEHTAIbHBIMU JI0Ka3aTeJIbCTRA;

WH(POPMAIMOHHBIX CpeacCTBaMH, - METO/IBI MOCTPOEHHS OBICTPBIX AITOPUTMOB
TEXHOJIOTHH 1 TOJIEPKUBAIOIIMH uudpoBoii 00pabOTKK CUTHAJIOB.

CO3JJaHUE IIPOIPAMMHOIO
MIPOJIyKTa

DTH 3HAHUS HEOOXOIUMBI TIPU PEIICHUH
MPAKTHYECKUX 3a7[a9 U3 Pa3HOOOPa3HBIX
TIPUKIIATHBIX 001aCTeH, TAKMX KaK
00paboTKa 1 nepeada JaHHBIX, CO3JJaHHE
I/IHTeraHBHBIX CXEM U )Ip.

YMmeThb:

- pemiaTh 3a7a4u Ha MOCTPOSHUE OBICTPHIX
AJITOPUTMOB BBIYUCIICHUSI TUHEHHOU U
IlI/IKJ'II/I‘-IGCKOf/i CBepTOK MaJIbIX OJIHUH,




npuMeHsasa anroputMsl Kyka — Toma u
BuHorpana;

- pemarp 3a1a4M Ha MMOCTPOCHHUE OBICTPHIX
QITOPUTMOB BBIUUCIICHUS JUCKPETHOTO
peoOpazoBanus Oypee;

- CTPOUTH U aHAIM3UPOBATH OBICTpPHIE
AITOPUTMBI JIUCKPETHOTO IPpeoOpa3oBaHUs
dyphbe ¢ ucnoap30BaHueM aNropuTMoB Kynun

— Trroku, Peitnepa — bpennepa, I'yna —
Tomaca, Peiinepa, Bunorpana;

- OLIEHUBATD CJIOKHOCTH MOTYYEHHOTO
anropuTMa.

Baagers:

- MaTEMaTHUYECKUM ariapaToM, JISKAIUM B
OCHOBE TIOCTPOEHHSI OBICTPHIX aITOPUTMOB
udpoBoit 00pabOTKN CUTHAJIOB;

- METOJIaMU TOCTPOCHHS TAKUX aJrOPUTMOB;
- METOJaMH OLICHKH CIIOKHOCTH 3THX
ANTOPUTMOB;

- IPUMEHSITH OBICTPBIE aJITOPUTMBI B
CMCKHBIX TUCHHUIIIMHAX.

4. O0beM, CTPYKTYpa U coJep:KaHue TUCHUTIINHBI

OO01mast Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISICT 2 3a4CTHRIX SUHMUIL, /2 aKaJl. 4acoB.

Ne Tembl (pa3nesnl) Buabl yueOHbIX 3aHATHIH, DopMBbI TEKYLIET0
n/n AUCIUTIJIHHBI, BKJIIOYASl CAMOCTOAITEIbHYIO KOHTPOJIs
HX cojJep:KaHue padoTy CTy1eHTOB, ycrneBaeMoCTH
U UX TPY/10€MKOCTh
(B akaieMUYEeCKHX Yacax) dopma
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1. |BBoaHag JieKus 8 2
2. |[pynmsl, koJiblia, MOJIS. Samanust 1
8 2 5 | caMOCTOSTEIIBHOMI
paboThL.

3. |luknuyeckas CBepTKa U 3agaHust s
JIUCKPETHOE MPeo0pa3oBaHue 8 5 1 5 CaMOCTOSTEITLHOM
dypse. paboThI.

Kontp. pa6. No 1

4. |BwICTpBIC AITOPUTMBI Samauns i
BBIYHCIICHUS] IMHEMHOUN 1 8 5 6 1 5 CaMOCTOATEIbHOU
LUUKINYECKON CBEPTOK. paboThL

Kontp. pa6. No 2
5. |CroxHOCTH aIrOpUTMOB 3amgaaus s
BBIYKCIICHUS CBEPTOK. CaMOCTOATEbHOU
8 1 2 1 5
paboTEL.
Kontp. pab6. Ne 3




6. |JduckperHoe 3amanus I
npeoOpazoBanne Oyprne. 8 3 2 5 CaMOCTOATENbHOU
Anropurmsl Kynu - Teroku u paboThI
I'yna - Tomaca.

7. |Bpruncienue Samanus i
npeobpazoBanus Oypwe C 8 5 2 5 CaMOCTOATENbHOU
MOMOIIIbIO CBEPTKHU. paboTsI

8. |Anropurm Petinepa mis 3agaHus mys
Pa3IMYHON JITTUHBI 8 5 4 1 5 CaMOCTOATENbHOU
npeoOpazoBanus Dypee. paboThI.

Kontp. pa6. No 4
0,3 | 0,7 | 3auer
Bcero 16 | 16 4 103 357

Conep:xaHue pa3iesioB JUCHUIIHHBI:

Tema Ne 1: BBoagHas Jexkuus

Hcropudeckuii 0030p pa3BUTHS OBICTPHIX aJITOPUTMOB ITU(PPOBOIT 0OPaOOTKHM CHTHAJIOB.
BBenenue B ObICTpble anropuT™Mbl. MaTpuyHas 3alUCh aaropuTMa. MaTtpuisl IpeIcioKeHU u
nocrcinoxxenuil. Liudposoit punbtp. 3amaua Guaptpanuu, OUabTpel ¢ KOHEYHBIM UMITYJICHBIM
otkiukoM (KHUO-puibtpsl) u aBTOperpeccuonnbie GpuiabTpbl. OnpeaeneHnue JIMHEHHON CBEPTKU
Y KOPPEJIALMAN. 3alIUCh YEPE3 MHOTOUJICHBI.

Tema Ne 2: I'pynnbl, KOJIb1ia, MOJI.

I'pynnma. Koapno. Ilone. Kombumo wnensix umcen. XapakrepucTuka kojbua. Kosbla
mHorouwneHoB. Konbio Z, Konbuo ¢ npocroi xapakrepuctukoid. Ilons T'anya. Pacuupenws,

noamnosid. Xapakrepuctuka noss. CylecTBoBaHHE IPUMUTUBHOTO 3JIEMEHTA.
Huknuunocts rpynnbl Z' . Kutaiickas Teopema 00 ocrarkax Juist uuceln. Kuraiickas

TeopeMa 00 ocTaTKax JJisi MHOTOUYICHOB.

Tema Ne 3: Iukanyeckasi CBepTKa U JUCKPETHOe NMpeodpazoBaHue Dypoe.

[Muknnyeckass cBepTka M €€ CBA3b C JuHEHHOW. OmnpeneneHne IOUCKPETHOIO
npeoOpazoBanust Oypwe (AI1D). Teopema o cBeptke. Wcropus pazBUTHS OBICTPHIX aITOPUTMOB
00pabOTKH CUTHAJIOB.

Beluncnenne LHUKIMYECKOM CBEPTKH C HCIOIB30BAHUEM TEOPEMBI O CBEPTKE U
JTcKpeTHoro npeodpaszoBanus Oypee. BemectBenHoe npeobdpazoBanue Oypve. OHOBpEeMEHHOE
BBIYNCIICHHE JIBYX BEIIECTBEHHBIX CBEPTOK.

Tema Ne 4: BpIcTpble aJITOPUTMbI BIYUCICHHS JHHEHHON M HUKJINYECKOH CBEPTOK

Anroputm Kyka — ToMa BerarcIeHHs JIMHEHHON cBepTKH. MInmrocTpanus Ha mpumMepe 2X2
— cBepTKU. MaTpuuHas ¢popma 3anucH anroputma. Moaudukanus anrropurma.

Anroput™mbel BuHorpana BblYMCIEHHS KOPOTKHX CBEpTOK. AnroputM BuHorpaga kak
0000111eHe METO0/1a BBIYMCICHHUS CBEPTOK C MOMOIIbI0 mpeodpasoBanus Oypee. Nmmoctpanus
Ha npumepe 3X2 — CBepTKH.

Marpuunas 3anuch anropurma. O6o6meHue anroputma Bunorpama. Iloctpoenue
QITOPUTMOB KOPOTKHX JIMHEHHBIX CBEPTOK: 3X3 — cBepTka. CpaBHEHHE DPa3HBIX aJrOPUTMOB
BBIYUCIICHUS 3X2 — CBEpTKHU.

BeniecTBeHHbIE M KOMIUIEKCHBIE CBEPTKU. CIIOKHOCTbD.

Beluncnenue Npou3BeNeHWs MHOTOYIEHOB I10 MOIYJII0 HEKOTOPOTO MHOIOYJIEHA C
MTOMOIIBIO AITOpUTMA CBEPTKU. CpaBHEHHE CI0KHOCTH PA3HBIX aJITOPUTMOB.

ITocTpoeHne anropuTMOB KOPOTKHMX LUKIMYECKUX cBepTOK. MiumrocTpanus Ha npumMepe 4
—TOYEYHON UUKINYECKOW CBEPTKH. MaTpuyHas 3anuch. BeraucieHne Haj MOJIEM BEIECTBEHHbBIX
M HaJ IOJIEM KOMIUIEKCHBIX 4Hceld. AnroputM BuHoOrpajga kak MeTOA pas3iIoKEHHs MaTpHLI.
Tennunessl maTpuibl. Teopema 06 0OMeHe MaTpPHIL.



Tema Ne 5: Ci10KHOCTH AJITOPUTMOB BBIYHMCIECHHS CBEPTOK.

Ceptku B 00muX KoJIbIax U MoJisax. CI0KHOCTh aIrOPUTMOB CBEPTKU. DopMamu3ams
anroputMoB (k 3agaue Buaa S = Hd ). Panr matpuupsi mo H crpokam. Teopema o panre MaTpuibl

H 1o crpokam. Panr matpunst H 1o cronbuam. Teopema o panre 1no cronduam.

OneHka CHU3Y KOJIMYECTBAa YMHOXKEHHUM JUIsl BBIYMCIECHUS JIMHEHHOW CBEpTKU. Teopembl
00 OlLlIeHKe 4YKciia YMHOXKEHUH B 3a/laye BBIUMCIICHHS IMPOU3BEACHUS JBYX MHOTOYJICHOB IO
MOJYJIIO TPETHETO.

Tema Ne 6: luckpetHoe npeodpa3oBanue dypbe. Aaropurmsbl Kyau - Teroku u I'yna
- Tomaca.

Anroput™m Kymun — Terloku ObicTporo mpeoOpazoBanus Dypbe. OlLEHKa CIOKHOCTH
aIropuTMa.

Ausroputmbl Ky — Teroku o Mmanomy ocHoBanuto: BII® — anroputm Kynu — Teroku 1o
OCHOBAHHUIO JIBa C IPOpeKUBaHueM 110 BpemeHH, bII® —anropurm Kynu — TerokH 110 OCHOBaHUIO
JIBa C MIPOPEKUBAHUEM I10 YacToTe. MInrocTpanus Ha nmpumepe 8§ — TOUEUHOTo MPeoOpa3oBaHMUsL.
OrneHka CJI0KHOCTH 3THUX AJITOPUTMOB.

Momudukamus BII® Peiinepa — bpennepa. BII® — amroputmsl Kynu — Terloku 1o
OCHOBAHUIO YETHIPE C MPOPEKUBAHUEM 10 BPEMEHU U IO YacToTe. MaTpuyHas 3anuch U OLleHKa
CJI0’)KHOCTH.

Anroputm ['yna — Tomaca OsicTporo npeodpazoBanus Oypbe. CI0KHOCTD alrOpUTMA.

Tema Ne 7: Beruucienune npeodpazoBanus ®@ypbe ¢ NIOMOIIbIO CBEPTKH.

Boruncnenune npeodpaszoBanus @ypse ¢ moMouplo cBepTKU. /IBa crocoba mepexoja ot
npeoOpazoBanus Dypre K cBepTKe: yupn — anroput™m brmrocreiina u anroputm Peiinepa ans
npocthiX yncell. Mmroctpanus anropurma Pelinepa B mone GF(p). [loctpoenue 5 — ToueuHoro

npeobpaszoBanus Oyphe ¢ MomolIkko anroputMa Peiinepa.

Tema Ne 8: AuropurMm Peiinepa s pa3iuyHoii JJinHbI npeodpa3oBanus Oypne.

AnroputMm Peiinepa B ciiydae, korja anuHa npeoOpa3oBaHUs paBHA CTEIIEHH HEYETHOTO
npoctoro uncia. Ciydaii, Koraa JjauHa npeoOpa3oBaHusl paBHa CTENEHU JBOMKU. WutrocTpanus
Ha npuMepe 16 — Toueunoro npeodpazoanus Dypee.

Anroputm BuHnorpana ans Osictporo npeoOpazoBanusi ®@ypbe manoi pnussl. Ciydau,
KOTJIa JUIMHA Npeo0pa3oBaHMs paBHa:

a) MPOCTOMY YHCITY;

0) cTeneHu NpoCTOro YNUCia;

B) CTEINEHU JBONKH

5. Oﬁpa30BaTeJIbele TEXHOJOI'MH, B TOM YHUCIE€ TEXHOJOIMH 3JICKTPOHHOIO oﬁyqe}mﬂ u
AUCTAHIIHOHHBIC oﬁpasonaTeanble TCXHOJOIMH, HUCHOJbB3yEeMbI€ IIPH OCYHICCTBJICHHH
06p330BaTeJ'lI)HOFO npoumecca mo JTMCHUMIJIMHE

B nporecce oOydeHust HCTIOJIB3YIOTCS CIEAYIONINE 00pa30BaTEIbHBIC TEXHOIOTHH:

BBoanasi JekumMss — JacT NEpBOE LEIOCTHOE IPEACTABICHUE O JIWCUUILIMHE U
OPUEHTHUPYET CTYJEHTa B CHUCTEME W3Y4YCHHS NAHHOW AUCHUTUIMHBI. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYeHHEM U 3aJa4aMU Kypca, €ro poJIbl0 U MECTOM B CHUCTeME Y4YeOHBIX TUCIHIUIUH U B
CHUCTEME TIOATOTOBKHM B IeioM. JlaeTcsi KpaTkuii 0030p Kypca, MCTOPHSI Pa3BUTHS HAyKH H
MPAKTUKH, TOCTHKEHHUS B ATOU cdepe, IMEHA U3BECTHBIX YUCHBIX, U3TIAraloTCs MEePCIIeKTUBHBIC
HampaBJieHUs ucciaenoBanuii. Ha 3Tol  JeKIMM  BBICKA3bIBAIOTCS  METOJIMYECKHE U
OpTraHU3aIMOHHBIE 0COOEHHOCTH pa0dOThI B paMKaX JaHHOW AWCIUIUIMHEI, a TAKXKE JaeTCs aHAIHU3
PEKOMEHTyeMOM y4eOHO-METOAMIECKOMN JTUTEPATYPHI.

AxkageMuyecKasl JEKIHS C ?JJeMEeHTAMH JIeKIHH-0eceabl — II0CJIEI0BATEIILHOE
M3JI0)KEHUE MaTepuaa, OCYIIECTBIIEMOE MPEUMYILIECTBEHHO B BHJIE€ MOHOJIOTA MIPENOAaBaTes.
DNeMeHThl JIeKIIMU-0ece bl O00eCNeurnBal0T KOHTAKT TMPENoJaBaTeNisi C ayauTOpued, dTo
MO3BOJISIET IPUBJICKATh BHUMAHHE CTYICHTOB K Han0o0Jiee BaKHBIM TeMaM JTUCITUTUIHHBI, aKTUBHO



BOBJICKAaTh UX B Y4EOHBIN MpOLECC, KOHTPOIUPOBATH TEMIT U3JIOKEHHs Y4eOHOro mMarepuaia B
3aBUCUMOCTH OT YPOBHSI €r0 BOCIIPHUSITHS.

IIpakTnyeckoe 3aHAITHE — 3aHATUE, MTOCBALICHHOE OCBOEHUIO KOHKPETHBIX YMEHMH U
HAaBBIKOB I10 3aKPETUICHUIO TIOJYY€HHbBIX Ha JICKI[UU 3HAHWM.

KoncynbTauum — BuJ Y4eOHBIX 3aHITHHA, SBISIFOIIMICS OTHOW W3 (HOPM KOHTPOJIS
CaMOCTOSITENIbHOM ~ paboThl  CTyAeHTOB. Ha KOHCynmpTamusx MO Mpock0e  CTYIEHTOB
paccMaTpuBaIOTCS HauOoJee CIOXKHBIE MOMEHTHI IPU OCBOCHHHM MaTepuaya IHCLUUIUIMHBL,
IIpEenoiaBarelib OTBEYAaeT Ha BOIPOCHI CTYIEHTOB, KOTOpPbIE BO3HHUKAIOT Y HHUX B IIpoLEcce
CaMOCTOSITENIbHON PaOOTHI.

6. IlepeyeHb JIHMIIEH3HOHHOT0 M (MJIH) CBOOOJAHO PACHPOCTPAHSIEMOI0 MPOrPAMMHOIO
ol0ecrieyeHusi, MCNOJb3yeMOr0 NPH OCYLIECTBJIEHUM O00pPa30BATEeJBLHOIO Ipouecca 0
AUCHUILINHE

B mpomecce ocymectBieHns 00pa3oBaTeNbHOrO  Mporecca IO JUCIUIUIMHE
UCIIOJIB3YIOTCSA

i (popMHpPOBAHUS MATEPHATIOB AJISl TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH M MPOBEICHUS
POMEKYTOYHON aTTeCTallH, 1151 POPMUPOBAHUS METOTUIECKUX MAaTEPUAIIOB 110 TUCIUILIIHE:

- mporpammbl Microsoft Office;

- u3nareiabckasg cuctema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMEHHBIX NPO(ecCHOHAIBHBIX 0a3 JaHHBIX W HHGOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3yeMbIX IIPH OCYHIECTBJIEHHH 00pPa30BaTeJIbHOIO MpoLecca 1no
AUCHHILINHE (PU HE00X0IMMOCTH)

B mpomecce ocymiectBieHHs —00pa30BaTENBHOrO — Mpolecca IO — JTUCIHILIINHE
UCTIOJIb3YIOTCS:

- ABTOMaTH3MpOoBaHHasA OMbIMoTeyHo-uHpopmannonHas cucrema «bYKU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubaroTeyHas cucteMa «Jlaup» https://e.lanbook.com

- DnexTpoHHas bubnmoteynas cucrema «fOpaiit» https://urait.ru

- DnekTpoHHast OubimoreyHas cucreMa «KOHCYyNnbTaHT CTyJIeHTa»

https://www.studentlibrary.ru

8. IlepeyeHb OCHOBHOW ¥ /IONMOJHHUTEJbHOW Yy4eOHOIl JUTepaTypbl, pecypcoB
HHGPOPMALIMOHHO-TEJIEKOMMYHUMKANMOHHOI ceTn «MHTepHer» (IpH HEOOXOAMMOCTH),
PeKOMEeH1yeMbIX /IJIsl OCBOCHUSA U CIUTIINHbI

a) OCHOBHAsI JJUTepaTypa
1. SI6nokoBa C.1. Benenue B ObICTpBIE aNTOPUTMBI IUPPOBON 0OpPaOOTKU CUTHAJIOB: YueOHOe
nocob6wue. — Spocnasinb, SApl'Y, 2009. http://www.lib.uniyar.ac.ru/edocs/iuni/20090238.pdf
0) AOMOJIHUTEIbHAS JIUTEepaTypa
1. Bepnexkamn D. AnreGpamueckas Teopus koaupoBaHus. / D.bepnexamm; Ilon
pen.C.A.bepmana.llep.c anrn - M.: Mup, 1971. - 477c.
2. P. Breiixyt. BeicTpbie anropuTMel mudpoBoii 00padboTku curaanos. — M.: Mup, 1989.
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9. MaTepuajbHO-TeXHHYecKas 0a3a, He00X0AMMasl VIS OCYIIECTBJIEHUsI 00Pa30BaTeIbLHOI0
npouecca no JUCHUILINHE

MartepuanbHo-TeXHUYEeCKasi 06a3a, HeoOXoauMas IJsl OCYILECTBICHHS 00pa30BaTEIbHOIO
npoiiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTAB CHEIUATbHBIC TOMEIICHUS:

- yueOHbIC ayIUTOPUU JJIs IPOBECHUS 3aHATUH JIEKIIMOHHOTO TUIIA;

- y4eOHBIC ayTUTOPUU JJIs1 IPOBEICHUS MPAKTUYCCKUX 3aHITHI (CEMHHAPOB);

- yueOHBIE ayIUTOPUU AJIsl IPOBEJCHUS TPYIIOBBIX M UHAUBUYaTbHBIX KOHCYJIbTALIUN;

- ydeOHbIE ayAUTOPUU JJsi TMPOBEICHUS TEKYIIET0 KOHTPOJS U MPOMEKYTOUYHOM
aTTecTaluu;

- IOMEIICHUS TSI CAaMOCTOSTEIbHON paboTHI;

- IOMEILEHUS JUIsl XpaHEeHUs U MPOoPUIaKTHUIECKOT0 00CITY)KUBAaHUSI TEXHUYECKUX CPEJICTB
00y4eHwusl.

[Tomemienust i1 caMOCTOSITENIBHON pabOThl OOYYArOMIMXCS OCHAIEHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUEHUsI K ceTn «MHTepHeT» M oOecrleueHueM JO0CTyma K
3JICKTPOHHOU MH(POPMAIIMOHHO-00pa3oBaTeabHOM cpene SApl'Y.

ABTOp:

Houent kadenpel anreOpbl 1 MATEMAaTHYECKOM JIOTHKH,
K.(.-M.H. C. U. sA6noxoBa



IIpunoxenne Ne 1 k padoueii nporpaMme AUCHUILIHHBI
«BbICTpBIE AJTOPHTMBDY

DoH/1 OLIECHOYHBIX CPEICTB
7151 TIPOBe/IeHUsI TEKYIIero KOHTPOJISl yCIIeBAeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/IEHTOB
10 JMCIHUIIHHE

1. TunoBbie KOHTPOJIbHbIE 32/IAHUS] M HHbIE MATePHUAJIbI,
HCMOJIb3yeMble B MIpoLecce TeKYIero KOHTPOJIsi yCIeBaeMoCTH
3aganus 1Js1 CaMOCTOATENbHON padoThI
(OanHvle 3a0aHUs BLINOJHAIOMCSL CIYOEHMOM CAMOCMOSIMENbHO

u npenodasamenem 8 00A3amMelbHOM NOPsOKe He NPOBEPSIOMCSL)

3aganus mo remam Ne 1 - 6.

[TocTpouTh OBICTPHBIN AITOPUTM BBIYHCICHHUS N X M - IMHEHHOHN cBepTKH Hax mmojieM K

a) npumenss anroputM Kyka -Tooma:

Il.n=3m=2K =R,

2.n

3n

7.n

8.n

=3,m=3,K=R;
=4,m=3,K=R;
=4,m=4,K =R;
=3m=2,K=¢(;
=3,m=3,K=C;
=4,m=3,K=C;

=4,m=4,K=C.

0) npumeHsist anroput™ Bunorpana:

9n=3m=2,K=R;

100.n=3,m=3,K =R;

11.n=4m=3,K =R;

12n=4m=4,K =R;

13.n=3,m=2,K =C;

14 n=3m=3,K=C;

155n=4,m=3,K =C;



16.n=4m=4,K =C.

[TocTpouTh OBICTPBIN ANTOPUTM NEPEMHOXKEHHUS JABYX MHOTOWIEHOB IO MOJAYJII0O MHOTOYJIEHA
m(x) nag nosem K, none3ysics anropurMom Bunorpana:

1. m(x) =x(x*-1x?*+1)(x—2), K =R;
2. m(x)=x3+x*+1, K=R;
3. mx)=x3+2x+1, K=C;
4 m(x) =x3+x>—1, K =R;
5. m(x) =x3+x%>-1, K =C;
6. m(x) =x3—x%>+ x—1, K =R;
7. m(x)=x3>+x +1, K=R;
8. m(x)=x*+x3—x—-1, K=R;
9. m(x)=x3-x2+x—-1, K =R;
10. m(x) =x(x> - 1)(x%?+1), K =R;
11. m(x) =x*+4, K =C;
12. m(x) =x°+1, K =R;
13. m(x) =x*+1, K =C;
14. m(x) =x3+2x?>+1, K =R;
15. m(x) =x*+x3—1, K =R;
16. m(x) =x*+x*+1, K = C;
17. m(x) =x*+x3+1, K =R;
18. m(x) =x*+x3+x?+x+1, K =R;
19. m(x) =x3+x2+2, K=R.
3aganus mo remam Ne 7,8,
[Toctpouts BII®-anroput™m n — TOYEYHOrO AUCKPETHOTO NpeodpazoBanus Oypbe

a) nonb3ysch anropurMoM Kynu - Teroku:



0) mosib3ysick anroputmoM I'yna - Tomaca:
7.n=10;

8.n =15;

9.n =21;

10.n = 12;

11. n = 35;

12.n = 33.

IIpumennts anroput™m Pelinepa nis ceenenns n — rodeqnoro AP k cBeprke:

ln=7

2.n=11;
3.n=13;
4.n=17,;
5.n=09;

6.n = 25;
7.n = 49;
8.n=8;

9.n=16;
10.n = 32.

KonTposbnas paGora Ne 1
(nposepka cpopmuposannocmu I1K-3)

1. TlocTpouTh OBICTPHIN ANTOPUTM BBIYUCICHUS 3 — TOYEUHON IUKIMYECKONW CBEPTKU Ha
MOJIEM BEIIECTBEHHBIX 4YHCeNl (B KayecTBe IMOJMOJS B3SITh I0JI€ pPAIMOHAJIbHBIX YHUCEN).
3anucarh aNropuT™M B MAaTPUUHON (hOpME U OLIEHUTH YMCIIO YMHOXKEHUI U CIIOKEHUI.

2. TloctpouTh OBICTPBIA aNTOPUTM BBIYMCICHUS TPOU3BEIACHHS ABYX MHOTOYJIEHOB IO
MOJIYJIF0O MHOTOWIEHa X° + X +1 HaJ| 110JIEM BEIECTBEHHBIXYHCEN ( B KAYECTBE MOATONS  B3STh
10Jie pallMoOHAIBHBIX Yucel). 3anucaTh alrOpUTM B MaTpuuHOi (opme u OLICHUTDH YHUCIIO
YMHOKEHHI U CII0KEHUH.



OTtBeThI K 3aJgavyam:

1.
Go O 0 0 1 1 1
N (P11 A0 6 00 |10 —1)|(%
S1]=11 1 =2 1 0 1 -1 0 d4
0 0 0 G3/\0 1 —1/\™

1 1 1 1
GO:§(90+91+92)’ Gl=§(go_gz)' GZ=§(90_91)' G3=§(91_92)
AJITOpUTM COAEPKUT 4 YMHOKEHUS, 5 TPEACIOKEeHUH U 11 mocTcnoxeHui.

2.
Gob, 0 0 0 1 0 0
So 1 1 1 -1 2\[0 G 0 1 1 1|/
(S1>=<—2 3 -1 =2 3) 0 0 G, O 1 -1 1||dq
S2 -2 1 3 0 =2 0 0 0 Gs 1 2 4\q,
G,/ \0 0 1
1 1 1 1
GO=§90’ Gl=§(90+91+92)' GZ=5(90_91+92)' G3=g(90+291+492)'
G4=gz

IIpaBuja BhICTABJIEHNS OLEHKH 10 Pe3yJbTaTaM KOHTPOJILHOW PA0OTHI:

OrneHka 1o pe3ysibTaraM KOHTPOJBHON pabOThl CYMTAETCS B Oaijiax MO KaXIOMY 3aJaHUIO 10
CJICAYIONIEMY PUHIIHITY:

- IpaBUWJILHO BBINOJIHEHHOE 3a7aHue — 4 6asia;

- IIPH BBITIOJTHEHUH 32JIaHUS IPABUIIBHO HAM/ICH ONTUMAIIbHBIN aJITOPUTM PEIICHUS, HO HIMEIOTCS
HEe3HaYUTeNbHbIE OINOKH B YUCIIEHHBIX pacyeTax — 3 Oaia;

- P BBIMOJTHEHUHU 33/1aHUs HE HallIeH ONTUMAabHBINA aJTOPUTM U JOMYIIEHBl HECYIIeCTBEHHBIE
OIIMOKH B BRIYKCIIEHUAX — 1 Oaiuia;

- TIPU BBIMIOJHEHUH 33/1aHUs HE HaWJIeH ONTHUMAbHBIN alITOPUTM U JOMYIIEHBI CYIIECTBEHHBIE
OmuMOKY B BEIUUCIeHUIX — 0 6aUIoB,;

- TIPH BBITIOJIHEHUY 3aJJaHusI HeTIpaBUWIbHO — 0 Oaos.

Habpannoe xommvecTBO OamioB 7-8 COOTBETCTBYET OIEHKE «OTIMYHO», 6 OaioB — OICHKE
«xopotoy», 4-5 0annoB — OIEHKE «yIOBICTBOPUTEIBbHO», MeHee 4 0amioB — OICHKE
«HEYIOBIICTBOPUTEIIEHO» (YMEHUS W HABBIKM Ha JAHHOM JTalle OCBOCHHUS JUCIUIUIMHBI HE
c(OpMHUPOBAHBI).

KonTtpoubnas pa6ora Ne 2
(nposepra cpopmuposannocmu I1K-3)

1. [Tonw3ysce anroputmom I'yna — Tomaca, MOCTPOUTH OBICTPBINA aJITOPUTM BBIYHUCICHUS
6 — Toueunoro npeodpazoBanus Oypee. OLEHUTH CIOKHOCTH AITOPUTMA.

2. [Tpumenuts anroput™ Pelinepa k 11 — roueunomy npeobpazoBanuio Oypbe, CBECTH €T0
K BBIYMCIICHUIO CBEPTKHU. BBIUMCICHNS MPOBOAATCSA B MOJE BEIIECTBEHHBIX 4HCeN (B KauecTBE
MO0 B3STh [10JIE€ PAI[MOHAIBHBIX ).

OTBeThI K 3aJ1a4aM:

1. n=2-3, n'=2 n"=3.



CBopaunBaeM BXOAHOM BEKTOP B MATPHUILY
(U, V1, Vo, Vs, Vay Vs) = (Uo 2 vz) . (Uoo Vo1 voz)
o v1,V2,V3, Y4, Vs v3 1’71 1’75 - vlo vll vlz
Han kaxmoit cTpoKO# TMOJY4eHHOW MaTpPHIIbI MPOBOAMM 3-TOUEYHOE NpeoOpa3oBaHUe
Dypee

T = Simg 0¥y = vio + vy + 0¥v,  (i=0,1; k=0,1,2)
_ . i1\ _ (Vio w? ot Vi .
Tio = Vio + v + vz (i=0,1), (Tiz) = (Uio) + (w4 o> (Uiz) (=01
Too Tor T
( 00 01 02). Han xaxapIM cTo10110M 3TOH MaTpHUIBl IPOBOAUM 2-
Tio Ti1 T12

TOUEUHOE npeobpaszoBanne Dypbe Vie =m0 =roe + w3ry, (1=01; k=
0,1,2).

[Tonygyaem marpuiry

Vo =Tok + "1k Vik = Tox =71 (k= 0,1,2).
ITomygaem matpuiy

Voo Vo1 Voz) (Vo Vv, V4> .
= Vo, Vi,Vo,V3, V4, Ve).
<Vlo Vir Vi Vs Vs V4 Vo, V1,V2, V3, Va, Vs)

ANTOPUTM COAEPKUT 4 yMHOXEHUS (HaI0 BBIYMCIHUTH JIBE 2-TOYCYHBIE MUKIHYECKUX
CBEPTKH).
2. Vo=Xi2vi, Vik=vo+ Vg (k=12,..,10).
Brrancnenne Vi (k =1,...,10) cBoaurcs x 10-ToueuHO MUKINIECKOH CBEPTKE
d(x)g(x)(mod x*° — 1),

d(x) = vy + vgx + v3x% + 1,22 + vox* + v10%5 + vex® + vgx” + vyx® + v,x°,

gx) = w+ w?x + w*x? + 08x3 + W x* + W%%® + Wx® + W x7 + W3x® + WOx?,

s(x) =VE+Vix + Vix? + Vda® + Vix*t + Viix® + Vdx® + Vix7 + Vix® + Vix®.
Ecnu daxropu3oBaTh MaTpuily 10-TouedHOM HUKINUECKOH CBEPTKH

1
W_(Wl W2>= (Es Es) 2 W1+ W2) 0 (Es E5>
W, w; Es —E;s 0 2wy —wy) | \Es —Es
2

1o Bhruucnenus Vit (k = 1,...,10) cBoauTCA K ABYM 5-TOUEUHBIM IIUKIMYECKUM CBEPTKAM

s1(x) = dy (%) g1 (x) (mod x*> — 1), dy(x) = (vy + V1) + (Vs + Vs)x + (V3 + vg)x% +
vy + v)x3 + (vg + vy)x*,
g1(x) = cos 9 + xcos 99 + x? cos 79 + x3 cos 39 + x* cos 60
nu
S2(x) = da(0)g,(x) (mod x° — 1), dy(x) = (v; — V1) + (Vs — Vs)x + (V3 — vg)x? +
(v; —v)x3 + (vg — vy)x*, g(x) =isinY + xisin 99 + x2isin 79 + x3 isin 39 +
x*isin 6.

(o=-%)

HDaBI/IHa BBICTABJICHUSA OIICHKH I10 PE3YyJIbTaTaM KOHTDOJ'IBHOﬁ Da6OTBI:

Orenka 1Mo pe3y/IbTaTaM KOHTPOJIBHOW PabOTHI CUMTAETCS B OayuiaX MO KaKJIOMY 3aJIaHUIO I10
CIEeYIOIIEeMY MPUHIUTY:

- MPaBWJIBHO BHITIOJIHEHHOE 3a/1aHue — 4 Oaia;

- P BBITIOJTHEHUH 33]IaHUS TIPABUIILHO HAMJIEH ONTUMAJIBHBINA aTOPUTM PELICHHS, HO UMEIOTCS
HEe3HaYUTeNbHbIe OMMUOKH B YMCIEHHBIX pacyeTax — 3 Oaia;

- P BBIMOJTHEHUHU 33/IaHUS HE Hall/IeH ONTUMAbHBINA aJTOPUTM U JOMYIIEHBl HECYIIECTBEHHBIE
OIIMOKY B BRIYKACIIEHUAX — 1 Oaiuia;



- MIPHU BBITIOJHEHUH 33/1aHUSl HE HAWJICH ONTUMAJIbHBIM aJrOpUTM M JOIMYLICHBI CYIIECTBEHHBIE
omrnOKH B BeryncieHuax — 0 0aiuios;
- [IpH BBIIIOJIHEHUU 3aJjaHKsI HellpaBuiIbHO — 0 Oaios.

Habpannoe xommuecTBO OamioB 7-8 COOTBETCTBYET OLEHKE «OTIMYHO», 6 OamsioB — OICHKE
«xopomioy, 4-5 0amIoB — OIIGHKE «YyJIOBJICTBOPHUTEIBbHO», MeHee 4 0auioB — OIICHKE
«HEYIOBICTBOPUTEIILHO» (YMEHUS W HAaBBIKM Ha JAHHOM JTale OCBOCHUS JUCIUIUIMHBI HE
chopMHUpOBaHBHI).

2. Cnucok BOIIPOCOB " (I/IJII/I) 3aJaHui JJ1s NMpOBEACHUA aTTECTAllUH

ATtTecTanys Mo JUCIUIUIMHE TPOBOAUTCSA B opme 3auera. 3aueT MpoBOAUTCSA B Gopme
cobecenoBanuda. Jlns gomycka K COOECEIOBAaHUIO CTYIEHT B TEUEHUE CEMecTpa JI0JDKEH
YIOBJICTBOPUTEILHO HAMUCaTh KOHTPOJIbHBIE NoNe 1 -- 2| 1. e. B KaxJI0i KOHTPOJIBHOU pabore
paBUJIbHO pemnTh 75-80% npeaioxkeHHbIX 3aaa4. Eciu 3To ycinoBue He BBIIOJIHEHO, CTYIEHTY
CHayaJia Mpe/jlaraeTcsl peluTh 3aa4M 10 TEM TeMaM, KOTOPbIE BBI3BIBAIM Y HETO TPYIHOCTH B
TEYCHHE ceMecTpa. 3aJaud NOAO0MPAIOTCA AaHAJNOTUYHBIE TEM, KOTOpble Npeiaraliuch B
KOHTPOJIbHBIX paboTax.

Bonpocs! k 3a4ery o Kypcy «bbICTpbIe a1ropuTMbI» !

[udposoit punbtp. 3anaya punsrpannuu, GUIsTPHI ¢ KOHEUHBIM UMITYJILCHBIM OTKIMKOM (KNO-
GbunbTpeI) U aBTOpErpeccuoHHble GUILTPEl. OmnpeneneHne TMHEHHON CBEPTKH M KOPPENALIUU.
3anuch yepe3 MHorowieHsl. l{ukimudeckas cBepTka M ee CBs3b C JuHEWHOH. OmpeneneHue
nuckperHoro npeobdpazosanust Dypose (AI1D). Teopema o cBeptke.

I'pynna. Konsno. [Tose. Kousbno nensix uncen. XapakrepucTuka Koibla. Kosiblia MHOTO4IEHOB.
Konbuo Z, Kosblo ¢ IpOCTOH XapaKTepUCTHKOM.

[Tons I'anmya. Pacmmpenusi, noanosnsa. Xapakrepuctuka mnois. CyliecTBOBaHHE NPUMUTHBHOIO
DJIEMEHTA.

Hukanunocts rpynmel Z' . KuTaiickas Teopema 00 ocraTkax Juist ukcen. Kuraiickas teopema 00

OCTaTKax IJisd MHOTOYJICHOB.

Brruncnenne NUKINYECKOW CBEPTKU C MCIIOIb30BAHMEM TEOPEMBI O CBEPTKE MU JUCKPETHOIO
npeoOpaszoBanus Oypre. Bemectsennoe npeodpasosanue dypre.

OI[HOBpeMeHHOG BBIYHUCJICHUC IBYX BCHICCTBCHHBLIX CBECPTOK.

Anroput™m Kyka — Toma BbUuCIeHUs THHEHHOW cBepTku. WimocTparnms Ha npumepe 2X2 —
cBepTKU. MarpuuHas ¢opma 3anucu anroputma. Moaudukarus anropurma.

Anroput™mbl BuHorpaa BeUMCIEHHs] KOPOTKUX CBEPTOK. Ainroput™ Bunorpana kak o6o0mienue
METO/1a BBIUMCIIEHUS CBEPTOK C TIOMOIILI0 peoOpazoBanust Oypee. Mimmroctpaius Ha mpuMmepe
3X2 — cBepTKH. MaTpuyHast 3aIMCh alirOpUTMA.

O606mmenue anropurma Bunorpana. [loctpoenne anropuTMoB KOPOTKUX JIMHEWHBIX CBEPTOK:
3%3 — cBepTka. CpaBHEHHE pa3HBIX aJITOPUTMOB BEIUUCICHHS 3X2 — CBEPTKH.

BemecrBenHbIE 1 KOMILJIEKCHEIE CBCPTKH. C0XHOCTb.



Boruncnenue npou3BeeHNsT MHOIOWIEHOB IO MOAYJII0 HEKOTOPOI'O MHOIOYJIEHA C IOMOIIBIO
anroputmMa cBepTKH. CpaBHEHHME CIIOKHOCTH pa3HbIX anroputmoB. [locTpoeHue amropuTmoB
KOPOTKHX LIUKJINYECKUX CBEPTOK. MiuttocTpanus Ha npuMepe 4-TOUeUHOU [IUKIMYECKON CBEPTKHU.
Martpuunas 3anuch. BelunciaeHue Haj M0JeM BEIIECTBEHHBIX U HaJ MOJEM KOMILIEKCHBIX YHCEIL.
Anroput™m BuHOrpana xak Meron pasnokeHHs MaTpull. TeruueBbl marpuubl. Teopema 00
oOMeHe MaTpHil.

CBeptkn B 00Ommx Komplax u moisax. CI0XKHOCTh anropuTMOB cBepTKH. Dopmanmsanus
anroputMoB (k 3amaue Buaa S = Hd ). Parr marpunst mo H crpokam.

Teopema o panre marputibl H 1o crpokam. Panr matpunst H no cron6uam. Teopema o panre
o crosibram. OlieHKa CHU3Y KOJIMYECTBA YMHOKEHUMN JJIs1 BBIUMCIICHUS] TIMHEITHON CBEPTKH.
TeopeMsl 00 OIIEHKE YMCIIa YMHOKEHHUN B 33]]au€ BHIYMCIICHUS IPOU3BEICHNS IBYX MHOTOUJICHOB
110 MOJIYJIIO TPETHETO.

Anroput™ Kymu — Teioku ObicTporo npeodpazoBanus @ypre. OneHKa CI0KHOCTH alrOpUTMA.
Anroputmbl Kynmu — Terloku 1o maniomy ocHoBaHuio: BII® — anroput™m Kynu — Teroku 1o
OCHOBAHHUIO J[BA C IIPOPEKUBAHUEM 10 BPEMEHHU.

BII® — anroputm Kynu — ThlOKM 1O OCHOBaHUIO JIBa C MPOPEKHUBAHUEM I10 YacTOTE.
Nnmioctpanust Ha npumepe 8 — TodedyHoro mpeoOpazoBanHusa. OIEHKA CIIOXKHOCTH 3THX
AJITOPUTMOB.

Monuduxamus BII® Peitnepa — bpennepa. BII® — anropurmsl Kynu — Thioku 10 OCHOBaHUIO
YeThIPE C MPOPEKUBAHUEM 10 BPEMEHU U MO YacToTe. MaTpuyHas 3aluch U OLEHKA CI0KHOCTH.
Anroputm ['yaa — Tomaca OsicTporo npeoOpazoBanus @ypbe. CI0KHOCTH aIropuTMa.

JIBa criocoba nepexonaa ot npeodpazoBanusi Pypbe K cBepTKE: uupn — anroputMm bitocrelina u
anroput™m Peiinepa g nmpocteix uncen. Mmmocrpanust anroputMa Peiinepa B mone GF(p).

[Toctpoenue 5 — Toueunoro npeodpazoBanus Oyprbe ¢ momoripio anroputma Peligepa.

AJ'IFOpI/ITM Pefmepa B CJIydae, Koraa JuInHa Hp606paSOBaHI/I${ paBHa CTCIICHU HCUCTHOI'O IIPOCTOI'O
quciia.

Crnyyaii, korja JuiMHa npeoOpa3oBaHuUs paBHA CTENeHH BOMKHU. MiuttocTparus Ha npuMepe 16 —
TOYEYHOr 0 NpeodpazoBanus Dypne.

Anroput™m Bunorpazna juist 6sictporo npeobpazoBanus dypee Manoit anunbl. Cioydan, Koria
JUIMHA ITpeo0pa30BaHus paBHa:

a) IPOCTOMY YHCIY;

0) CTeNeHH MPOCTOTO YHCTIA;

B) CTETIEHU JABOMKH.

Bonpocsl! 1J1s1 caMONIpOBepKH NPH NMOATOTOBKe K 3a4eTy Ha mpuMepe TeM 2 -- 5.

Bonpoc 1. Ecnu nu cBA3b MEXKAY JIMHEWHON U IUKINYECKON?

BapuanTsl 0TBETOB:

1). na;

2). HET.

Bonpoc 2. KaxoBa o1ieHKa 4nciIa YMHOXKEHUH MPH MPSIMOM BBIYMCIICHUH JIMHEHHOM CBEPTKH?
BapunaHTbI OTBETOB:

1). Yucno ymHoxenuit pasuo NL;

2). Yucno ymuoxenwuii pasuo (N-1)(L-1) ;

3). Yucno ymHoxeHuii paBHO N+L.

Bonpoc 3. KakoBa oleHKa 4yuciaa YMHOKEHHMM IpPH NPSIMOM BBIYHCIEHUH N — TOYEYHOMU
UKINYECKON CBEPTKU?

BapnaHTbI OTBETOB:

1).n(n—-1);



2. n%:

3). (n— 12

Bonpoc 4. KakoBa MMHMManbHasi OLIEHKA YHUCJIa YMHOXEHHWM 711 BBIUYMCIECHMS JIMHEHHOU
CBEPTKHU C MIOMOLIbIO OBICTPOro ajaroputma?

Bapuantsl 0TBETOB:

1).N(L - 1);

2).N+L-1;

3. N+L+1.

Bonpoc S. KakoBa MUHUManbHAas OLICHKA YMCJIa YMHOXKCHUM Ul BBIYMCICHUS ITPOU3BENCHUS
JIBYX MHOT'OYICHOB 110 MOAYJIIO HEIPUBOAUMOIO HAJ JAHHBIM I1I0JIEM MHOIOWIEHA 5-i CTEIECHU
(nst mostst xapaktepuctuku 0)?

Bapuantsl 0TBETOB:

1). 9;

2). 10;

3). 12.

Bonpoc 6. KakoBa MuHuUManbHasi OLIEHKA YMCIIa YMHOKEHHUH Ui BBIUMCICHUS! POU3BENECHUS
JByX MHOI'OWIECHOB 110 MOJYJII0O MHOTOUWIEHA S5-I CTENIEHHU, PACKJIaAbIBAIOLIETOCS B IPOU3BEACHUE
HENPUBOJUMBIX HaJ JAHHBIM I10JIEM MHOTOWIEHOB 2 U 3 creneHei (i o Xxapakrepuctuku 0)?
BapuaHTb!l OTBETOB:

1). 9;

2). 8;

3). 10.

Bonpoc 7. Kak oueHnBaercs uncino ymMHOkeHui anroputMma Kynu-Teroku no ocHoBanuio 2 ¢
NPOPEKUBAHNEM T10 BPEMEHH JJIs TIOJISI BEIIECTBEHHBIX YMCEN?

BapuaHTbl OTBETOB:

1). nlog,n ;

2) n(nz—l);

3). %lo g,n.

Bomnpoc 8. Kak oreHnBaeTcsi 4MCIO BEIIECTBEHHBIX CIlOKeHUi anroputma Kymu-Throku 1mo
OCHOBaHHIO 2 C MPOPCIKUBAHUCM 10 HACTOTEC HA IMMOJIEM KOMIIJICKCHBIX yucen?

BapuaHTbI OTBETOB:

1). ?’Z—nlogzn;

2). 3nlog,n;
3) 3n(n—1),

>
4). 2nlog,n.

Bonpoc 9. Kak MOXHO OLEHUTh 4YMCIO YMHOXXEHHMH M BBIYMCIEHUS 21-TOYEYHOrO
npeobpaszoBanusa Pypbe npu ucnoiab3oBaHuu anroputma I'yna-Tomaca

BapuaHTbl OTBETOB:

1). n < 210;

2). n =441,

3). n<100.

IIpaBujibHbBIE OTBETHI

Bompoc Ne | Bapuanr Bonpoc Ne | Bapuanr Bonpoc Ne | Bapuanr
OTBETA OTBETa OTBETA

1 1 4 2 7 3

2 1 5 1 8 2

3 2 6 2 9 1




KonnuecTBo npaBuiIbHBIX OTBETOB HE MEHEE [/ BMECTE C MPABUIIBHO PELIEHHBIMU 3aadaMH I10
U3Yy4EHHBIM TE€MaM COOTBETCTBYET YPOBHIO (OPMHPOBAHMSA B PaMKax IaHHOM AMCLUILIUHBI
xomnereHMit OIIK-2 He Huke moporoBoro ypoBHs. B 3TOM cilyyae CTYIEHTY BBICTABISETCS
OllcHKa "3auTeHo".

Cnucoxk BONpPoOCoB U (MJIM) 32IaHUI )1 IPOBEIeHUsI UTOTOBOM aTTeCcTAlUM

HtoroBas arrectaius mo AUCLUMILIMHE MPOBOIUTCS B (QopMe dK3aMeHa. DK3aMEH COCTOUT U3
NUCHbMEHHOW M YCTHOM YacTeid. [lncbMeHHast yacTh MPOBOAUTCS B BHJIE KOHTPOJIBHOM paboTHI IO
3a/1ayaM, pelraBIIMmMcsi BO BTopoM cemectpe (Tembl 11 -18). 3agaun aHaIOrMYHBI IPHUBEICHHBIM
B KOHTPOJIBHBIX paboTax 5 - 6. Bo3amoxkHO nobaBienue 3amgay mo teme "BhICTphie aaropuTmbl
nudpoBoit 006paboTku curHayioB". YCTHas 4acTh MPOBOIUTCS B BUjaE coOecenoBanus. CTyaeHT
OTBEYAET HAa BOIIPOCHI OMJIETA U BOIIPOCHI ITPENOJaBaTENsl, BOZHUKAIOIINE B MPOLIECCE U3II0KEHUS
TEOPETHYECKOr0 MaTepuala.

IIpumepHble 3aganns no TeMe ""'boicTpbie aJropuTMbl HM(GPoOBO 00PAOOTKH CUTHAJIOB' Ha
3ayerte

1. Ucnons3ys anroput™m BuHorpaga, mocTpouTh ONTUMAaIbHBIA IO YMHOXKEHHUIO aJITOPUTM
BBIUMCJICHUSI IPOU3BEICHUS IBYX MHOTOYJICHOB 10 MOAYJIK0 MHOTOUYJIEHA

(x—=2)(x?+1)

Haa noseM E. Haiitu yucno yMHOXEHUH U CIOKEHUH.
2. Hcnomnw3ys anroputm Peiinepa, cBectu 9-rouednoe npeodpazoBanue Oypbe k CBepTKE.



IIpunoxkenne Ne 2 k paGoueii mporpaMme M CUMIIIMHBI
«BbICTpBIE AJTOPHTMBDY

MeToauuecKkue YKa3aHusd 1Jisl CTYACHTOB 110 OCBOCHUIO TUCITUIIJINHBI

Jly1s ycrenHoro ycBOeHHusI JAaHHOTO Kypca He00OXO0AMMO 3HaHHE CIISAYIOIIUX BOMPOCOB U3 IPYTHX
MaTEeMaTUYECKUX TUCIUTLINH:

- CPaBHEHHUS 11O MOJAYJIIO LIEJIOr0 YUCa, CBOMCTBA CPABHEHMI;

- KUTalcKkas TeopemMa 00 ocTaTKax JJIsl YUCEIl U TSI MHOTOUYICHOB;

- (hyHKIMS Diinepa u ee OCHOBHBIE CBOMCTBA;

- TeopemMa Dusiepa u Maias reopema Depma;

- KOJIBLIO ¥ T10JI€ BBIYETOB 110 MOAYJIKO HATypaJIbHOIO YUCIIA;

- MYJIbTUIUIMKATHBHAS TPYIIa KOJIbLA BBIYETOB;

- CTPOE€HUE MYJIbTUILIMKATUBHBIX IPYII KOJIEL BBIYETOB 10 MOYJIFO TPOCTOI0 YHUCIIA, 10 MOIYJIIO
CTENEHH MIPOCTOT0 YKCa U IO MOAYIIIO CTEIIEHU ABOUKH;

- UHTepIosIMOoHHas ¢hopmyina Jlarpamxka.



