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Tunosble 3a1aHNs VIA KOHTPOJIbHOM padoThI 3a 2-0if Kypc

1. BeO-mpuiokeHne 3arpykaeT KOHTCHT dYacTsAMU (Hampumep, H300pakeHHWe WIN
CKPHIITHI) JJII YCKOPEHUS MEePBOHAYAIBHOTO OTKJIMKA. CKOPOCTh BOCHPHSTHS IOJIH30BATEIEM
100t?
t3+10
BpeMeHI/I, Koraga BOCHpI/IHI/IMaeMa}I CKOpOCTL 3any3KI/I MaKCHUMaAJIbHA. OHpeI[eJ'II/ITB, KaK

3arpy3Kd OMUCHIBaeTCA (QyHKIUEH S(t): , rie t - Bpems B cexynaax. Halitu mMmomeHT

U3MEHAETCS yA0BIETBOPEHHOCT NpU T —> 00.

2. BebG cepBep oOpabaTeiBaeT 3ampochl C HHTCHCUBHOCTBIO, KOTOpas MEHSETCS B
3aBHUCHUMOCTH OT BPEMEHH CyTOK. M3BecTHO, 4TO Harpyska (KOJUYECTBO 3alPOCOB B CEKYHIY)

2
onuchIBaeTcst (yHKUUEH x(t)=1000e”-1(t‘12) . HeoOxoaumo BBIMUCIUTH OOIEe KOJIUYECTBO

3aMmpocoB, KOTOpoe cepBep 00padaThIBaeT 32 MPOMEKYTOK BPEMEHH [tl,tz] , YTOOBI OTIPEIEIIUTh

TpeOyeMyIo POITyCKHYIO CIIOCOOHOCTh CepBepa M ONTHMHU3MPOBATh BBIICICHUE PECYPCOB.

Tunossble 3a1aHNs 1JIs1 KOHTPOJIbHOM padoTsl 32 3-uil Kypc
1. PazpaOatsiBaercs aHFOpI/ITM CXKaTus, KOTOPBIM IIPEACTABISIET CUTHAI KAaK CYyMMY

. 2nnt
TapMOHHUK f =—+Z a, COS— b Sin T u  oTOpachlBaeT TapMOHUKH  C
KoddduImeHTaMu |an|, |bn| < g TIe € — HEKOTOpOe NOporoBoe 3HaueHwe. OnpenenuTsb

CXOOAUMOCTDb psada IJIsI TUIIOBBIX CHI'HAJIOB, MMCIOIIUX | | |b |D MHWHHUMAJIBHOC N, pu

2 >
KOTOpOM o1munoka cxxaTtust < 1%, 10ka3ark, 4TO CyMMa OTOPOILIEHHBIX YJIEHOB PAJOB < €.
2. YIoBIETBOPEHHOCTh  MOJb30BaTeNied  KOHTEHTOM  OMNHCHIBaeTcs  (yHKUUEH
2 2
f (X, y) =X"+Yy° =Xy, TJie X — JUINTEJTLHOCT BOCIIPOU3BEACHUS KOHTEHTA, a Y — CKOPOCTh €T0
3arpy3kd. HaiiTm 3Ha4eHWs1 apryMeHTOB, NMpPHU KOTOPBIX YIOBJIETBOPEHHOCTH MOJB30BATEICH

6yz[eT JJOKAJIbHO MMHHNMAJIbHOC 3HAYCHHC.

3. BeaucnuTh 0XugaeMyI0 Harpy3Ky Ha cepBep B TEUCHHE CYTOK 3a pabodyro Heaemo ¢ 9
110 18 4acoB. NHTEeHCHBHOCTH 3ampocoB 3a1aercs byHKIMi

At d)= 1000 " | 140.5sin (@j , Tie t — BpeMmst cyToK, a d — jieHb Hezeny.



Tunossle BONPOCHI U MPAKTHYECKHE 32/IaHUS K 3a4eTy 32 BTOPOii Kypc

Cdopmynupyiime pazeepHymvie omeemuvl Ha cledyrujue meopemuyeckue 60npocyl
(cdhopmynuposams  ocHOBHble  onpeldenenus, meopemsvl, CEOUCMEd,  Npueecmu
00KaA3amenbCmed  OCHOBHLIX — MeopeM,  NPOOeMOHCMPUPOBAMb — NPUMEPbl,  NpU
HeobXo00uUMOCmu RPOUNTIOCIMPUPOBAMb OMEen 2padUKAMU, PUCYHKAMU):

1. Omnpenenenue pynkiuu. CriocoOb! ee 3ananus. [ paduku 3meMeHTapHBIX (PYHKITUH.

2. IIpenen 4ucnoBOM MOCHEAOBATEIIBHOCTH. MOHOTOHHBIE MOCJIEA0BATEIBHOCTH.
OrpaHHYCeHHBIC IOCIICAOBATEIILHOCTH. BEpXHsst, HWXKHSA, TOYHAs BEPXHSA, TOYHAS
HYDKHSISI TPAHHA YUCIIOBOU MOCIIEIOBATEILHOCTH.

3. Teopemsl 0 cxoagImMXcs Mociea0BaTeaIbHOCTAX. UHco €.

4. [Ipenen ¢ynkuuu. beckoneyno manele W OeckoHeyHO Oonpmue QyHKIuUH. WX
CBOMCTBA.

o. OcHOBHBIE TEOPEMBI O TIpeIeIax.

6. 3ameuatenbHble npezenbl. CpaBHeHHE OECKOHEYHO MaJIbIX.

1. HenpepsiBHocTh pyHKIMHN. Knaccupukanus Touek pa3pbiBa.

8. CpoiicTBa (yHKIHMI HENpephIBHBIX Ha oTpeske (Teopembl Kommm, BeiiepmTpacca
nepBasi ¥ BTopasi).

9. Onpenenenne mnpousBogHoM  pyHkiuu. Onpenenenne  auddepeHupyemMon
¢yskuuu. ['eomeTpudeckuii cMbICT MPOU3BOAHON. OHOCTOPOHHHE POU3BOIHBIC.

10. O6mme mnpaBwia guddepeHunpoBanus (MPOU3BOAHAS CYMMBI, IPOM3BEICHUS
4acTHOrO (YHKIMH, MPOU3BOAHAS CIOKHOW (hyHKIMHK). [IpOoM3BOAHBIE 3IIEMEHTAPHBIX
GyHKIMA.

11. Huddepenmman ¢ynkuuu. ['eomerpuueckuit cmbicn. uddepennnan craoxHON
bynkuun. MaBapranTHOCTH (opMBI TepBoro nuddepeHiuana.

12. [TpousBonueie W uddepeHuansl  BbICIIMX MNOPaKoB. [luddepennupoanne
GYHKIIUH 331aHHOM TapaMeTPUYECKH.

13. CroiictBa nuddepenuupyembix ¢ynkuuit (Teopembr @epma, Pomms, Jlarpamxka,
Komm). TIpaswto Jlorurans.

14. ®opmyna Tennopa-MakiopeHa.

15. Bospacranne u yOpiBanuwe GyHKIMA. OKcTpemyMbl (yHkmui. Heobxomammoe u
JIOCTAaTOYHOE YCIIOBHS CYIIECTBOBAHUS SKCTpeMyMa (HyHKITHH.

16. Brimykiocts ¢dynknmn. Touku neperuoa.

17. Acumnrotsl. UccnenoBanue Gpynkiuii. Cxema moctpoeHust rpadukoB QyHKIUH

18. [TpuGkeHHBIE METO/IBI TIOMCKA AKCTpEMyMa (yHKITHA.

19. [lepBooOpazHass ~ ¢yHKUMM M HeompeneneHHOM  uHTerpan.  CBoHcCTBa
HeomnpeaenéHHOro nHTerpana. Tabauia OCHOBHBIX HHTErPaJioB.

20. OcHOBHbIE METOABl MHTETpUpOBaHUS (3aMeHa MEPEMEHHONM HHTErpPUPOBAHMS,
MHTETPUPOBAHUE 110 YACTSM).

21. OmnpeneneHHblil UHTErpal.

22. OcHoBHBIE CBOICTBa ompeaeneHHOro HHTerpana (cBoiictBa, ¢gopmyna Herorona-
JleitOHuLa, onpeneneHHbId WHTErpal ¢ MEPEMEHHBIM BEPXHHMM IPEAEIIOM, TEOpEMa O
CpelHeM, 3aMeHa IEpPEeMEHHON B OINpeAeNeHHOM HWHTEerpajie, HWHTErpUPOBAaHUE II0
YJaCTsM).

23. [Tpubmxennoe BBIYHCIICHHE OTIpeIeTICHHBIX HWHTETPaJIOB (meTon
IPSIMOYTOJIBHUKOB, METOJI Tparenui, Meroa CUMIICOHA).

24, HecoOcTBeHHbBIE HHTETPATHI.



25. ['eomeTpruyeckne TPUIIOKEHUS OIPEACICHHOr0 WHTerpayiia (TUIOIMaah TUIOCKOM
Gurypsl, TIOMAAb B MOJISIPHBIX KOOPIWHATAX, 00bEM Tella 10 M3BECTHBIM ILIOMIAMISM
napajuleNIbHBIX CEYEHUH, 00beM Tella BpalleHWs, JJIMHA JyTH, TUIOIMAIh TOBEPXHOCTH
BpAIllCHHUs).

[IpakTrueckoe 3a1aHue K 3a4eTy
1. CepsepHoe APl obGpabatbiBaeT 3ampochkl co ckopocThio 50 mc/3ampoc ans nepseix 1000

10JIb30BaTENEH, Npu 3TOM Kaxable caeayrommue 1000 nmonbp3oBaTenell yBEIUUUBAET BPEMs
oOpabotkn Ha 5%. HeoOxomumo HaWiTH mpeneiabHoe BpeMst 00pabOTKUM mpu
HEOTPaHWYEHHOM POCTE YHCIIA TI0JIb30BaTEIIeH, YTOOBI 0OOCHOBATH BHIOOP TOPHU30HTAIFHOTO
MacmITabMpoBaHMs M ONPEACIHTH IIOPOT, IIOCIEe KOTOPOTo J100aBJICHHE CEpPBEPOB
CTaHOBUTCS 0053aTEIbHBIM.

2. BeO-mpuiokeHne mepenaeT KOHTEHT YacTsSMH, HAlpuMep H300pakKeHHUE WM CKPHUIITHI.

s s .
OyHKIMSA 3aJepKKUA  Tepeadn D(S):ﬁ_g’ rne S - pasmep mnakera. Haiitu

OINTHUMAaJIbHBIN pasMEp maxkerTa.

3. Beb cepBep 00pabaThIBAET 3AIPOCH] ¢ MHTEHCUBHOCTBLIO, KOTOPas MEHSETCS B 3aBUCMMOCTH
OT BpEMEHHM CyTOK. M3BecTHO, 4YTO Harpy3ka (KOJIMYECTBO 3alpOCOB B CEKYHIY)

onuchIBaeTCs (PyHKIMEH k(t) :%. Heo0OxoauMoO BBIYUCIHTE OO0IIEE KOJIHYECTBO
+ —

3aIPOCOB, KOTOPOE CepBep 00pabaThIBaeT 3a IPOMEXYTOK Bpemenu [t,t,], daro6bI

OTIpeAeNUTh TPeOyeMyI0 MPOIMYCKHYIO CIIOCOOHOCTh CEpBEPA U ONTUMU3HPOBATH BBIJEICHHE
pecypcoB.



TunoBbie BONPOCHI U NPAKTHYECKHE 32/IaHUS K IK3aMeHY 32 TPeTHH Kypc

Cdopmynupyiime pazeepHymvie omeemuvl Ha cledyrujue meopemuyeckue 60npocyl
(cdhopmynuposams  ocHOBHble  onpeldenenus, meopemsvl, CEOUCMEd,  Npueecmu
00KaA3amenbCmed  OCHOBHLIX — MeopeM,  NPOOeMOHCMPUPOBAMb — NPUMEPbl,  NpU
HeobXo0uMOCmu NPOUNTIOCMPUPOBAMb OMEem 2paduUKaAMU, PUCYHKAMU):

1. UucnoBbie psaapl. (OcHOBHbIE TIOHATHA | cBoiicTBa). HEOOXOMWMBIN MPU3HAK
CXOJIMMOCTH PSI/IOB.

2. [TonoxurenbHble pAbl U NPU3HAKK X cXO0aUMOCTH. (TIpusHak cpaBHeHwus1, Janambepa,
panukansHBIN npr3Hak Kommw, naTerpansHblil npusHak Kormm).

3. 3nakouepenyrommecs Psanel (mpussak JleiiOuuia). AOCONIOTHAasE W YCIOBHAs
CXOUMOCTb.
4. Crenennsie psaapl. (O6macTh CXOAMMOCTH, TeopeMa AOensi, HHTepBal CXOAUMOCTH,

paauyc cxoaumocTtH). CBoiicTBa cTemneHHbIX psaoB. Psan Teinopa u Makiopena
(cymecTBoBaHME M €AMHCTBEHHOCTH pa3iioxkeHust, pa Teilnopa sneMeHTapHbIX QyHKIHN).

5. [TpubnmkeHHBIE METOIBI HHTEPIIOJISIINY.
6. Tpuronomerpuueckue psasl. (TpuroHomerpudeckas cucrema ¢ynkuuit). Pag Dypwe
(Cxomumocts psga Dypwe, psapl IO KOCHHycaM M cuHycam, psg Pypre Ha NpOU3BOIEHOM

npomexytke). Komruiekcuas popma psina @ypee. [Ipeodbpazopanue Oypre.

7. @DyHKIIMN HECKOJIBKUX NepeMeHHBIX. [Ipenen u HenpepbBHOCTH PpyHKIMN. CBONCTBA
HENPEPBIBHBIX (PYHKIINH.

8. Yactueie npousBoanbie. [lomHpiit quddepennman. [lonarue nuddepeHmmnpyemMocti
dbynkuun. Heo6xoaumoe u toctaTounoe ycinoBue qudGepeHnpyeMocTH.

9. [TpousBonuble U tuddepenman cnoxHon pynkuuu. Juddepennpopanre HesIBHON
byHKIUH.
10. YacTtHble pou3BoaHbIE U IU(depeHuansl BeiciuX nopsaakos. @opmyna Teitnopa

JUTst YHKIMN ABYX TIEPEMEHHBIX.

11. OKkeTpeMyMbl (QYHKIMHM JBYX NepeMeHHbIX. (HeoOxoammoe ycioBHE CyIIecTBOBaHHE
AKCTpEMyMa, JOCTATOYHOE YCJIOBHE CYIIECTBOBAHHE OKCTPEMYyMa, YCIOBHBIH SKCTPEMYyM).
MeTtoa HauMEeHBIINX KBaJPaTOB.

12. YucneHHble METO/IbI TOMCKA SKCTpeMyMa (PYHKIIMI MHOTHUX TEPEMEHHBIX.

13. JIBoiiHble uHTEerpaibl. (Onpenesnenue, CBOMCTBA, TeopeMa cylecTBoBanus ). [ eoMeTprueckuii
U (UBMYECKUH CMBICT JBOWHOTO wuHTerpana. CBeneHHWe IBOMHOTO HHTErpaiga K
MOBTOPHOMY MHTETPAy B MPSAMOYTOIHHON 00IaCTH.

14. Csenenue NBOWHOTO MHTETpaja K MOBTOPHOMY B KPHMBOJWHEWHOW oOiactu. J[BoWHOM
UHTETpaJl B MOJSAPHBIX KoopauHarax. Muterpan Oiinepa-Ilyaccona. Beruncnenue
TUIONIA/IM KPUBOM MOBEPXHOCTH.

5



15.

TpoliHble MHTErpajibl. BplUKMCIEHHE TPOMHBIX WHTErpaJIoB. TPOWHONM HHTErpal B
WIMHAPUYECKUX U CPepUUECKUX KOOpAUHATAX.

[IpakTnueckoe 3ananue

1. Jau curnan T (t)=t", te[-mn]. Haiitu koodpummentsr dypoe, 10Ka3aTh, 4T0

2.

3.

10
ommbKa anmnpoKCUMaIuK nocie oropackiBanus rapmonuk ¢ N> N venpine INER
Onpenenuts N, 17151 KOTOpOTO cCyMMa 0TOpomeHHBIX WwieHoB < 0.1.

Haiitu ontuMmanbpHble nDapaMeTpbl peKIaMHOro OaHHepa Ha calTe I
MaKCUMU3alUU NPUObUIM, YUUTBIBAs pa3ApakeHUEe MOJb30BaTeNel B CBSI3U C €ro

IIOKa3aM. Paznpaxxenue II0JIb30BaTEIIECH OIMCBIBAETCS byHKIIHEH

f(x,y)=05x/y-0.1x*~0.05y* rne X — mmphHa GaHHepa B TPOLEHTAX OT

IIMPHHBI PKPaHa, a Y — KOJIMYECTBO II0Ka30B B YaC.

BBIUNCIUTS OXHAAEMYIO HATPY3Ky Ha CepBEp B TEUEHHE CYTOK 3a Cy66oTy H

BockpeceHbe ¢ 10 g0 22 yacoB. VHTEHCHBHOCTH 3ampoCOB 3aaaeTcs (PyHKIHiA
2nd

2 (t, d ) _ 1000e—0.l(t—12) (1+ 0.5sin (TD , T1ie t — Bpems cyToK, a d — J1eHb HeIeIH.



