MuHucTepeTBO 00pazoBanus U Hayku Poccuiickoit denepaumu
(beaepanbHOE rocyIapcTBeHHOE OIOUKETHOE 00pa30BaTeIbHOE YUPEKAEHHE
BBICILIEr0 00pa30BaHus
«Ky0OaHCKHIi rocylapCTBEHHBIH YHHUBEPCUTET»
dakynbTeT _MaTeMaTHKU U KOMIbIOTEPHBIX HAYK
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PABOYAS ITPOT'PAMMA JUCHUITJINHBI

51.5.08 ®YHKIIUOHAJIbHbII AHAJIN3

HanpagieHue moaroToBKH 02.03.01 MaTemaTHKa U KOMIBIOTEPHbIE HAYKH

HamnpasnenHocTs (nmpoduis) _ MaremaTHyeckoe H KOMIBIOTEPHOE

MOICJIUPOBAHHE,

AnreGpa, TeopHs YHCE] U JIUCKPETHBIN aHalln3,

BrlunciiuTelibHbIe, IPOrpaMMHEIE, HHCbODM&L[HOHHbIEB

CHUCTEMBI H KOMIIBKOTEPHBIE TEXHOJIOIHMH

[IporpamMMa MOArOTOBKH aKaaeMHuyuecKas
Popma 00ydeHus OYHas
KBanudukanus (CTerneHs) BbITYCKHUKA Oakanasp

Kpacnonap 2017



PaGouas nporpamma aucunnnnasr _51.5.08 dOyHKUHOHANLHDI AHATH3 COCTABJIe-
Ha B COOTBETCTBHH C (pellepalbHBIM TOCyapCTBEHHBIM 00pa3oBaTebHbIM CTaH-

AapToM BeIcmIero obpasosannst (MI'OC BO) no nampaBieHHIO MOATOTOBKH
02.03.01 MaremMaTHKa H KOMIBIOTEPHbIE HayKH

ITporpammy cocraBun(u):

M.B. [lanok, nouest, kaua. Gpus.-mar. HayK, JIOLEHT M%”‘?/
?-7
B.10. bapcyxkosa, 3aB. kad. DAA., k. ¢.-M. H.. IOLEHT ?/

Pabouast nporpamma aucuumiugs b1.5.08 DOyHKUMOHANLHEIN aHAJU3 yTBep-

JKJieHa Ha 3acenaHny Kadeaps! (hYHKIMOHAIBHOIO aHAIN3a H alreGphl
npoTokos Ne 15 o1 09.06.2017

3asenyromuii kadeapoit (paspaborunka) Bapcykosa B.IO. W

4

Paboyas nporpamma o6eyskena na 3acenanum Ka(eapbl _BBIYUCITUTENBHON Ma-
TeMaTHKH U HHPOPMATUKH

npotokon Ne 14 ot 09.06.2017.

(v ~ v ~ / <
3aBenyromuii kadeapoii (Beimyckarormeii) _aiinenko C.B. (;%7’—

YTBepK/ieHa Ha 3acelaHnu yueGHO-MeTOqUUeCKOi KOMUCCHH (axynbrera _mare-
MAaTHKH 1 KOMIBIOTEPHBIX HAYK «20» mions 2017 r, mpotoxon Ne 3.. P
[Ipencenatens YMK ¢axynsrera Turos [.H. M wnu (

PenienzenTsr:

K.A. Kupuit, kanaupar pusnko-MaTeMaTH4eCKUX HayK, AOUEHT Kadeapsl IpH-
KnanHoi Marematuxu KyolI'TY

A.B. I'laB1noBa, 10KTOp (hM3HKO-MATEMATHYECKHX HayK, npodeccop kadeapsl ma-
TeMaTH4ecKoro Mmoaenuposauus IKyol'y



1 Heau u 3212494 M3y4YeHUsI TUCHMUILINHBI.
1.1 Ileanb ocBOEHUN TUCHUIIUHDI.

Ilenn ocBOCHMSI MTUCIUILUIMHBI ONPEIEICHBI (eepaIbHBIM TOCYIapCTBEHHBIM CTaHIap-
TOM BBICIIETO O0pa30BaHUs MO HANPABJICHHUIO MOJATOTOBKH «MartemaThka», B paMKax KOTOPOH
MPENOACTC TUCIUILIIMHA.

IenssMu ocBoeHMs JUCHUIUIMHBL «DyHKIIMOHAIBHBINA aHAIN3» ABISAIOTCS (POPMHUPOBAHUE
y CTYIACHTOB 0a30BBIX 3HAHUH O (YHKIMOHATHHOMY aHAIM3y, MAaTEeMaTUYECKOH KYJIbTYpPHI,
CHOCOOHOCTEHM K alrOpUTMUYECKOMY U JIOTMUECKOMY MBILIUICHHIO; (OPMUPOBAHUE U PA3BUTHE
JMYHOCTH CTYACHTOB; OBJIAJICHUE COBPEMEHHBIM ammaparoM (YHKIMOHAIBHOTO aHalu3a JUis
JAJIbHEHMILIEro MCIOJIb30BaHUs B JPYTrUX 00JacTAX MAaTeMaTH4YeCKOro 3HaHMWS M JUCLUIUIMHAX
€CTECTBEHHOHAYYHOI'0 COACPKAHMUS.

1.2 3agauu AUCHUILIMHEL.

Peanu3anuss TpeOoBaHMI, YCTAaHOBIIEHHBIX TI'OCYIApCTBEHHBIMH 00pa30BaTEIbHBIMU
CTaHJapTaMH BBICIIEro 00pa30BaHUs K YPOBHIO MOJATOTOBKH MaTEMAaTUKOB B 00JaCTH (PYHKIIHNO-
HaJIbHOT'O aHaAJIMU3a.

3ajauaMu U3y4eHUs TUCUUILTAHBI SIBIISIOTCS:
1. TlomydeHue CTyAeHTaMH OCHOBHBIX TEOPETUUECKUX 3HAHUU.
PaszBuTHe mo3HaBaTelIbHON NEITCIILHOCTH.
3. IlpuoOpeTteHre MpaKTHUECKUX HABBIKOB PaOOTHI C MOHATUSAMU U O0BEKTaMH (DYHKIIMOHAIb-
HOTO aHa/Iu3a.

N

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/bHON MPOrpaMMbl.

Jucuunnuna «DyHKIMOHATBHBIN aHaln3» OTHOCUTCS K 0a3oBoi yactu broka 1 "[uc-
muIuaHbL (Moaymn)" yaeOHoro miana. Kype « DyHKIMOHANBHBIA aHAIHM3» YUTaeTCs Ha 3 Kypce:
5-6 cemecTphl.

MecTto Kypca B podeccCHOHaIBHON MOATOTOBKE OakaaBpa ONpeNeNsieTcsl poJIbI0 MaTe-
MaTUYeCKOro aHajlin3a B (OPMHMPOBAHUU BBICOKOKBAIM(UIIMPOBAHHOIO CIIEUAIUCTA T10
HarpaBieHuio Maremaruka. JlaHHas TUCIUIUIMHA SBISIETCS OCHOBOIIOJIATAIONICH IS JalTbHEH-
IIEro U3yYeHMs! JUCLUIUIMH BBICHIEH MaTeMaTUKH U MEXaHUKH.

JUis yCHEIIHOTO OCBOEHHUS TUCHMIUIMHBI O0yYaromMiics JTOJKEH BIaJeTh 3HAHUSIMU,
YMEHUSMH M HaBBIKaMH 110 IporpaMMaM AUCHUIUIMH «MaTteMaTHuecKuil aHaiausy, «Aaredpay,
«Iuddepennmanpuas reoMeTpus U TONONOTHs», «KOMIUIEKCHBIN aHATU3Y.

1.4 Ilepeyenb MIaHMpyeMbIX pe3yJIbTATOB O0y4YeHHMsl MO AUCHUILINHE, COOTHECeH-
HBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHSI 00PAa30BaTEJIbHOM NPOrPaAMMBI.

N3yueHne 1aHHOM yueOHOM TUCIMITIIMHBI HalIPaBJIeHo Ha (OPMHUPOBAHUE Y 00yHarOIUXCs MPo-
deccuonanpubix kKommerenimii (OITK-1, ITK-1, TTIK-3):

No Wunekc | Coxepikanue komiie- | B pesynbrate nzydeHus: yueOHON AUCHUIUIMHBI 00Y-
I 1; KoMIe- | TeHuuu (wim e€ ya- YJarmuecs JOJKHBI

" | TeHIMH CTH) 3HATh YMeETh BJIaJ€Th
1. OIIK-1 | rOTOBHOCTBIO HCIIOJIb- | BO3MOXKHBIE IIPUMEHATH  I10- | HABBIKAMHU

30BaTh ¢dbyHIaMeH- | cepbl UX CBSI3U | JIyYEHHbIE HAaBbl- | IPUMEHEHUS
TaJIbHbIE 3HAHUA B 00- | M IPUJIOKEHUSI B | KU B JPYTUX 00- | MOJTYYEHHBIX
JacTH MaTeMmaThuec- | Apyrux  o0ja- | JacTaX MareMa- | 3HaHUU B JIpy-
KOrO aHaln3a, KOM- | CTX MaTeMaTH- | THYECKOro  3Ha- | THX 00JacTax
IJIEKCHOTO U (DYHKIM- | YeCKOr0 3HAHUS | HUS M JUCIHUIUIM- | MaTeMaThye-




No Wunekc | Conepkanue komre- | B pe3ynbraTe u3yueHus: yaeOHON AUCHUIUIMHBI 00Y-
[y, | KOMTe- | TeHIMH (umm e€ ya- YAIOIIUECs JOIKHBI
TCHIIUU CTH) 3HATh yMeTh BJaJ1eTh
OHAJBHOTO aHaJIM3a M | U JUCHUIUIMHAX | HAX €CTECTBEHHO- | CKOTO 3HAHHS
T.0. B Oyxymieid mpo- | eCTECTBEHHO- HAy4HOTO COJep- | M JAWCIMIUIN-
(deccuoHanbHON  J1esi- | HAYYHOTO  CO- | XKAHUsA Hax ecre-
TEILHOCTH JeprKaHUs CTBEHHOHAY4-
HOTO  cojep-
KaHUS
2. [1K-1 CIOCOOHOCTh K ONpe- | OCHOBHBIE MOHS- | OTPEAENATh KJIAcC | armnapaToM
JETICHUIO o0ImuX | TS, ompenene- | 3a1a4, IS KOTO- | QYHKIIMOHAIb-
¢bopM © 3aKOHOMEp- | HUS U CBOICTBA | ppIX  NPUMEHHM | HOTO aHaJH3a,
HOCTE  OT/AENbHOU | OOBEKTOB (PYHK- | TOT WIM MHOMU am- | METOAaMu
IIPEIMETHOM 00JIaCTH | LIMOHAIBHOIO napaT, BBIOMpATh | IPUMEHEHUS
aHanM3a METOJl PpELIeHHUs | ITOTO armapa-
KOHKPETHOTO TH- | Ta K PEUICHUIO
na 3aja4y 3amaq
3. I1K-3 CIOCOOHOCTh ~ CTPOTO | OCHOBHBIE MOHS- | JOKA3bIBAThH arrmapaTom
JOKa3blBaTh  YTBEpP- | TUS, OIpeJelie- | yTBepKIACHUS (bYHKIIMOHAIb-
XKJAEHUE, CPOpMyIHU- | HUSL U CBOMCTBA | (PyHK- HOT'O aHaIu3a;
poBaTh pe3ynbTar, | 00beKTOB (PYHK- | IIMOHAIBHOTO METOJlaMH JI0-
YBHIETh  CJEICTBUS | IMOHAIBHOTO aHaJM3a; pelarh | Ka3aTeiabCTBa
MOJYYEHHOTO pe3yib- | aHanu3a; (Gop- | 3a1a4u QyHKINO- | YTBEp)KICHUH
TaTa MYJHPOBKH U | HAJIHOTO aHAJIH-
JIOKa3aTeNbCTBA | 32
YTBEPKJICHU,
METOJIbl HX JI0-
Ka3aTeNbCTBA

2. CTpyKTYpa M coiep:KaHue M CUHUIIJIMHBI.
2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAAM padoT.
OO6mas Tpy1oéMKOCTh TUCITUILIMHBI cocTaBisieT: 8 3ad.eq. (288 gacoB), ux pacmpeserne-
HUE 10 BUJaM palboT MpecTaBiIeHo B Tabnune (01a cmyodenmog OPO).

Bun yuebHoi paboTbl Bcero CemecTpbl
4acoB (uacer)

5 6
KonTakTHas pa6ora, B TOM YHCJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 100 36 64
3aHsATHUS JIEKIIMOHHOTO THIIA 50 18 32
JlaGopaTopHble 3aHATHS 50 18 32
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPBI, TPAKTHYE-
CKUE 3aHSITHSA) ) ) )
HNuas koHTaKkTHas padora:
Kontposs camocrosrensHoil padotsl (KCP) 8 4 4
ITpomexxyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocrosiTeJibHast padoTa, B TOM YHCJIE: 71,8 31,8 40
[IpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHaa 29 13 16
BrimonHenune nomamHux 3a1anui (penieHue 3anay) 28 12 16
[ToaroToBka K TEKynieMy KOHTPOJIO 14,8 6,8 8




KonTpoas:

[ToaroToBka K sK3aMeHy 35,7 - 35,7

OO0mas Tpya10eMKOCTh gac. 216 12 144
B TOM 4HCJi€e KOH- 1085 40,2 68.3
TaKTHasi padora
3a4. el 6 2 4

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenenenue BuioB yueOHON pabOThI U UX TPYJOEMKOCTH IO pa3JieaM JAUCHUILIUHBI.
Pa3nens! AucUMIIIMHBL, U3y4aeMble B IATOM CEMECTPE:

Ne KoauvecTBo yacoB
pa3- HaumeHnoBanue
aesa pasjiesioB AyauTopHasi pabora Bueayaurop-
Bcero Hasi paboTa
JI JI3 CPC
1 2 3 4 5 6
1 Mepa u unTerpan Jlebera 13,8 2 2 9,8
2 banaxoBbI mpocTpaHCcTBa 16 6 4 6
3 I'unp0epTOBBI IPOCTPaHCTBA 18 4 6 8
4 JlunerHbIe onepaTopbl 20 6 6 8
Hroro: 67,8 18 18 31,8
Pazensl AUCHMILTNHBL, U3yd4aeMbIC B IIECTOM CEMECTpE:
Ne KoauvecTBo 4acoB
pas- HaunmenoBanue AynutopHas pabora Bueayaurop-
aena pa3ziesioB Bcero Has padora
JI JI3 CPC
1 2 3 4 5 6
5 [TpuHIMITBI HETTOABMKHOM 35 12 10 13
TOYKH
6 Brionne HempepwiBHBIE Ole- 69 20 99 7
paTopsI
Hroro: 104 32 32 40
HToro mo aucuunjinHe: 50 50 71,8

[Tpumeuanue: JI — nexuuu, I13 — npaktuueckue 3ausaTHs / cemuHapsl, JI3 — nabopaTopHble 3aHs-
tusi, CPC — camocrosiTenpHas paboTa CTyJeHTa

2.3 Coaepxxanue pa3aeioB AMCHUIIHHBI:

2.3.1 3ausaATHA JJeKIIHOHHOT0 THIIA.

Ne ®opma
HanmeHoBanue
n/ Coaepixanue pasnena TeKylIero
pasjaena
n KOHTPOJIA
1 2 3 4
1 Mepa u unterpan | Mepa. U3zmepumbie Qynkuuu. Wuterpan Jlebera.
JleGera CBolicTBa: aJIMTUBHOCTb, IOJOKUTEINBHOCT, O - .
VYeTHBII onpoc
aJTUTUBHOCTb, a0CONIOTHAsI HeNmpepbIBHOCTH. [lpe-
JINIbHBIN Mepexo]] MoJ] 3HaKOM MHTerpasia Jlebera.
2 banaxoBsI I1po- JluneiiHple W HOpMHpOBaHHbIE npocTpaHcTBa. |  KomiokBuym




Ne ®opma
n/ Haumenonanue Coaeprxanue pasnena TeKylIero
pasjaena
1| KOHTPOJIs
CTPaHCTBA ITpumepsr: IB A, |, C[ab], Lp[a,b]. Tomomo-
rusi. Teopema bapa.
3 ['mns0eproBsl npo- | Koneunomepusie  mpoctpancTBa. [ mian0epToBBI
CTPaHCTBA npocrtpancTBa. Psagsl Oypee.
4 JInnelinble oneparo- | JInHelHble HeNpepbIBHBIE ONEPaTOphl. IIpumepsl.
pBI Hopma omneparopa. Ilonmnora mpocTpaHCcTBa
L(X ,Y). [IpyHIMIT paBHOMEPHOW OrpaHUYEHHO-
cri. OOpaTUMOCTh JIMHEUHBIX ONEpaTopoB. Teope- | v erpprit onpoc
Ma banaxa-IlIteitnraysa. Teopema Xana — banaxa.
CnekTp JIMHEHHOTO HEMpephIBHOTO orneparopa. Pe-
3onbBeHTa. Hemycrora cnekrpa. CrekTpanbHbIil
paauyc. Jluneitnpiii pynkimonan 8 H .
5) [Ipunuuns! Heno- | [IpuHnun cxumaromux otoOpaykeHui. [TpuHumn
JBH>KHOM TOUKH [Maynepa. Kputepuii Xaycaopda. Teopema Apiie- | YCTHBIH ompoc
ns. [Ipumenenus. VHTerpanbHple ypaBHEHMS.
6 Bnionue HenpepsiB- | Brionne HenpepriBHbIE oniepaTtopsl. [Ipumep
HBIE OIIepaTOPbI BIIOJIHE HENPEPBIBHOTO oreparopa B L,[a,b]. Co-
psbKEeHHbIE oneparopbl. KoHeuHoMepHbIe onepa-
Topsl. [IpencraBieHue BIOIHE HETPEPHIBHOTO OIe- VerHii ompoc
paTtopa B BUJI€ CyMMbl KOHEUHOMEPHOT'O ¥ MaJIOTO
no Hopme. Teopust @pearonsma. CriekTp BHOJIHE
HenpepbIBHOTO oneparopa. Teopema I'nnbOepra.
Teopema ['mnbbepra-llImura.
2.3.2 JlaGopaTopHbIe 3aHATHS
Ne ®opma
HaunmeHnoBanue .
n/ pasmena TemaTnka 1a00paTOPHBIX 3aHATHIA TeKylIero
n KOHTpOJIst
1 2 3 4
1 Mepa u unterpan | MHoxectBa. Buemnsist mepa, mepa Jlebera. Tumsr | IlpoBepka no-
JlebGera cxonumoctu. MuTerpan JleGera u ero cBoicTBa. MaIITHETo 3a/1a-
HUs
2 Jluneiinole HopMmu- | JIunelinple mpocTpaHcTBa. Cxomumocts. Ilpo- | IIpoBepka mo-
POBAaHHBIE U TWJIb- | CTPAHCTBA CO CKAJSPHBIM IIpom3BeneHueM. Ilpoek- | mamHero 3ana-
OepTOBBI MPOCTPAH- | 1Ml BEKTOpPA HA MOANPOCTPAHCTBO HUS, KOHTPOJIb-
CTBa Has paboTa
3 Jluneiinole Henipe- | JIuneliHble oroOpaxkeHus. Omnepauuu Hajg HUMH. | CamMoCTOSITElNb-
pbIBHBIE onieparopbl | OnieHKa ¥ BBIYMCIEHUE HOPMBI OIIEPaTOPOB Has paboTa
4 [Tpunuuns! Heno- | [IpuHnun cxxuMmaromux otoopaxkenuil. Ero mpume- | Ilposepka no-
JBUKHOW TOUKH HEHUE K CKaJIIPHBIM YPaBHEHMSIM, K CUCTEMaM ajl- | MAIIHETOo 3aja-
reOpanveckux ypaBHEHUH, K NU(epeHIuanbHbIM | HUS, KOHTPOJIb-
Y MHTETPAJIbHBIM YPaBHEHUSIM Has paboTa
5 CrnexTtp u pe3onb- | OOpaTHbIe onepaTopsl U WX cBoicTBa. CHEKTp JH- MpoBepKa 110-
BEHTA HETPEPHIBHBIX | HEMHBIX HENPEPBIBHBIX ONeparopoB. OneHKa CHek- MAIIHEro 3a71a-
JUHEHHBIX ONEepaTo- | TPAJIbHOTO pajuyca U HaXOXKJIEHHE CIIeKTpa st
pOB
6 WHTerpanbHble ypas- | YpaBHEHHUs C BBIPOKJIEHHBIM siapoM. HaxoxaeHnue ITpoBepka no-




Ne ®opma
HaumenoBanue <
n/ aznena TemaTnka J1a00paTOPHBIX 3aHATHI TeKylero
n P KOHTPOJISA
HEHMUS XapaKTePUCTUYECKUX YHCENl M COOCTBEHHBIX (DYHK- MalIHEro 3a1a-

UM UHTErpalIbHOTO ypaBHeHUs. Teopembl Dpen- HHUSI, KOHTPOJIb-
rosibMa. VIHTEerpasibHble ypaBHEHUS C CUMMETPHUY- Has paboTa
HBIM SJIPOM

2.3.3 IIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)

KypcoBsie paboThl HE MPETyCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeH sl JJIA CAMOCTOSAITEILHOH padoThI
00y4yarIIUXCs M0 JUCHUILIMHE (MOYJII0)

[Tepeuensb yueOHO-METOIUIECKOTO 00CCTICUCHUS TUCITUTUIAHBI

No Bug CPC T10 BBIMIOJTHEHUIO CAMOCTOSTEILHON paboThI

1 2 3

1 (IIpopabGoTka yueObHoro |«MeToaMuYECKHUE YKa3aHMsI MO OpPraHU3alUd CaMOCTOSITEIbHOU
(TeopeTuyeckoro) Mmate- [pabOThl CTYACHTOBY», yTBEpXkACHHbIE Kadenpoil (yHKIHMOHAIb-
puana HOTO aHanm3a u anreOpsl, mpoTokoa Ne 1 ot 30.08.2017 T.

2 |Boimonnenue nomamHux |[«MeToauueckre yKa3aHusl 10 OPraHru3aliyd CaMOCTOSTENIbHOM
3a1aHuii (penieHue 3a-  |paboThI CTYIEHTOBY, YTBEPXKICHHbIE Kadeapoil GpyHKImOHAIb-
J1aq) HOTO aHanu3a u anreopsl, mpotokoia Ne 1 ot 30.08.2017 1.

3 |[loarotoBka k Tekyuiemy|«MeToauuecKkre yKa3aHusl 10 OPraHru3aliyd CaMOCTOSTEIbHOMN
KOHTPOJTIO (KOHTPOJIbHAS |[paOOThI CTYICHTOBY, YTBEPKICHHBIC Kadeapoil QyHKIIMOHAb-
pabota u 1ip.) HOTO aHanu3a u ainredpsl, nporokoa Ne 1 or 30.08.2017 r.

4 |IIpomexytounas arte- |«MeToaudeckue yka3aHusl 10 OPraHU3aluyd CaMOCTOSITEIbHOMN
cTauus (3a4eT, 9K3aMeH) [paboThl CTYJICHTOBY, YTBEPKACHHBIE Kadeapoi (yHKIIMOHAIb-

HOTro aHanmn3a u anreOpsl, npotokon Ne 1 ot 30.08.2017 1.
5 |KomnokBuym «MeToarueckue yKazaHus 110 OpraHu3aluy cCaMOCTOSTebHON

paboThI CTYIEHTOBY, YTBEPK/IEHHbIE Kapeapoil (pyHKIHOHAIIb-
HOro aHanu3a 1 anredpsl, nporokoa Ne 1 or 30.08.2017 r.

VY4eOHO-METOANYECKHE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3

YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocraistoTes
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSAM MX 30POBbS U BOCIIPUATHS UH(DOPMALIUU:

JUi nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUist a1 ¢ HapyIIEHUsIMHA OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTa,
JlaHHBIN MepedeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHIE€HTa 00Y-
YaroLIUXCsl.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.




[Ipu m3yueHHH TAHHOTO Kypca UCHOJB3YIOTCS TPAAMIMOHHBIE JIKIMH, JJAOOpaTOpHBIE
3aHATHUSA U TPYNIIOBBIE KOHCYIbTALUU.

Lenb 1abopaTOpHBIX 3aHATUN — HAYYUTh CTYACHTA IPUMEHSTH IOJIYyYEHHBIE HA JIEKIUIX
TEOPETUYECKHUE 3HAHMS K PELICHUIO M MCCICIO0BAaHUIO KOHKPETHBIX 3a1ad. B kaxzaoMm cemectpe
IPOBOJATCS KOHTPOJIbHBIE M CAMOCTOSATENbHBIE PAa0OTHI ISl MPOBEPKH YCBOCHHUS MaTepuaa
CTYIEHTaMH.

JUist nui ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 370POBbs IIPENYCMOTPEHA OpraHU3anus
VHIVBUAYAJIBHBIX KOHCYJBTALMI C HCIIOJIB30BAHUEM DJIEKTPOHHOH IOYTBHI.

4. OueHo4YHbIE CPeACTBA AJIA TEKYLIEr0o KOHTPOJISI YCIIeBAeMOCTH M MPOMEKYTOYHOM
aTTecTalMu.

VYyeOHasi A€ATeIbHOCTh IMPOXOIAUT B COOTBETCTBUHU C IpaduKoM ydyeOHOro mpolecca.
[Iporecc camMOCTOATENBHOM pabOTHl KOHTPOJIMPYETCS BO BpeMsl ayAMTOPHBIX 3aHATHH M WHIM-
BU/yaJIbHBIX KOHCYJIbTALIUM.

OueHOYHBIMU CPEICTBAMU JAUCLMILIMHBI ABIISIOTCA CPEACTBA TEKYIIEr0 KOHTPOJIS (KOJI-
JIOKBUYMBI, KOHTPOJIbHBIE pa0OThI, a TAKXKe Ha TAOOPATOPHBIX 3aHATUAX — OTBET Y JOCKU U MPO-
BEpKa JIOMAIIHUX 3aJJaHUii) U UTOrOBasl aTTeCTalus (3a4eT, IK3aMEH).

4.1 ®oHja OLEHOYHBIX CPeCTB A5 NPOBeIeHHs TeKyero KOHTPOJIA.
4.1.1 Bonipocsl 1Jis1 yCTHOTO ONIPOCa 110 Teme:

a) «Mepa u unrterpaJ Jledera»
1. N3mepumble MHOKECTBA.
2. Wsmepumsbie QyHKINU.
3. Ompenenenne nnaterpana Jlebera
4. CepoiictBa nHTerpana Jledera.
b) «/IuHelHbIE onepaTopbD)
1. HenpepbIBHbIEC TUHEHWHBIE ONIEPATOPHI.
2. TIpocTpaHCTBO JIMHEHHBIX OMEPATOPOB.
3. Hopma nuHeliHOro HenmpepbIBHOTO ONeparTopa.
4. TlpuHUMI paBHOMEPHON OTPaHUYEHHOCTH.
¢) «[IpuHIUNBI HEMOABUKHON TOUKW
1. TlpuHuun cxxaThix 0TOOpakeHUH.
2. Teopema Xaycnopda.
3. Teopema Apuers.
4. Tlpunuun Hlaynepa.
d) «BmnoJiHe HenmpepbIBHBIE ONIEPATOPHI»
BrnionHe HenmpephIBHBIE ONIEPATOPBI U UX CBOMCTBA.
BrnionHe HenmpephIBHOCTh HHTETPAJIBHOTO OllepaTopa.
ConpsixeHnble onepatopsl B H .
CpoiictBa A*.
BrnionHe HenmpepbIBHOCTH CONPSKEHHOTO OIepaTopa.
ConpspKeHHBIN K MHTErPalIbHOMY OIIEPATOPY.
[TepBas Teopema @pearonbma.
Bropas teopema @pearonbma.
Tpetrpsa Teopema Openronbma.
4.1.2 Bonpochl K KOJIOKBUYMY 0 TeMe «baHaxoBbl npocrpancTBa. I'miab0epToBBI Npo-
CTPaHCTBa»
1.  JluneliHble MPOCTPAHCTBA.
HopmupoBaHHBIE TPOCTPAHCTBA.

CoNoRr~WNE

2
3. TlIpoctpaHncTBa |E u |p.
4

Tononorus HOPMHPOBAHHBIX MIPOCTPAHCTB.



5.  Teopema 0 BIOXKEHHBIX LIApaXx.

6. Teopema bapa.

7 KoHeuHoMepHBIE TPOCTPAHCTBA.

8 [TpoctpancTBa co ckaysipHBIM pousBeneHreM. HepaBenctBo Komm-byHsikoBckoro.
9.  Teopema 0 quaroHajsIX mapajieorpaMmma.
10. Teopema IIudaropa.

11. Teopema o npoekuuu.

12. JluneliHas 3aBUCHUMOCTb M HE3aBHCUMOCTb.
13. OHC. Ilporecc opTOrOHATH3AITIH.

14. Psan ®Oypee.

15. Yacrtuunas cymma psaa @ypee.

16. CxomumocTs psina Dypee.

17. Teopema ®@umepa-Pucca.

4.1.3 O0pa3ubl cCaMOCTOSTEJIbHBIX H KOHTPOJBbHBIX padoT
S cemecTp
Konmponsvnaa paboma na memy «banaxoevt npocmpancmea. I'unvbepmosst npocmpan-
cmeay
1. IlpoBeputsb, 0Opa3yet nu V nuHEHOE MOAMPOCTPAHCTBO MPOCTPAHCTBA X:

X=R3,V={X€R32X1+X2+X3=0}.

2. Sensercs mu pynkuus @(X) = Z‘X1 + X, ‘ HOPMOM B IIPOCTPAHCTBE RZ.

3. Cxopdrcs 1 MOCIIEA0BAaTEIbHOCTH B YKAa3aHHBIX IIPOCTPaHCTBax. B ciaydae cxonumocTty yka-
3aTh Mpejaed.

a) 1, X, :(o,o,...,o,i,o,...}

k
b) C[01] x, (t) =t¥.
4. HaliTu npoeKuio BEKTOpa Ha MOAMPOCTPAHCTBO U PACCTOSIHUE OT BEKTOPA JI0 MOANPOCTPaH-
CTBa

| _ 11 1 1
a) l,, a= 5,2—2,2—3,...,27,... Ha TIOIITPOCTPAHCTBO

M ={xel, :x=(0,0,...,0, X1, Xs0,)};
b) 12, a= (1,2,1) Ha noanpocrpancteo M = {X IS |§ IX =X, = O}.

Camocmoamenvnan paboma na memy «/Iuneiinvie onepamopbui»
1. IIpoBepUTH JIMHENHOCTH ONIEPATOPOB:

a) A:R®* 5> R® Ax =(x12,x1+x3,x§);
by A:C[01]— C[01] (Ax)(t)=x>(t).

2. O1IeHUTh HOPMY CIIEIYIOIINX ONEPATOPOB:

2 -3) (X
kgt sz[z 6)[;}
- 2

) A:C0a]—>C[od]  (AX)t) =t3x(t).
6 cemecTp
Konumponvnaa paboma no meme «llpunyunsvt HenooeuicHol mouKku)

R
1. ﬂBJ‘I}ICTC}I JIN OHCpaTOp CXKaTuem Ha .



a) AX=sin(0,5X)+2; 6) Ax=23/x-1.
2. Jloka3aTh, 4TO YpaBHCHHE UMEET PEIICHUE U YKa3aTh YMCIIO UTEpalliii, HEOOXOUMBIX IS
nocTkenus Toasoctu 0,01:

x> +2x* —20x+3=0.
3. Hokazarb, ucnoasiys [1CO, uro cuctema uMeeT eAMHCTBEHHOE PEILICHUE:
X, =0,3x, —0,5%, +3
{xz =0,5x, —0,4x, - 2.
4. Iloka3atb, YTO ypaBHEHHE UMEET €MHCTBEHHOE HenpepbiBHOE Ha [0,1] pemenue:

3x(t) — sin(2x(t)) +t = 0.

5. C momopto IICO onpenenuTs Ipu Kakux A ypaBHEHHE HMeeT eIMHCTBEHHOE HEIIPEPHIBHOE
Ha [0,1] pemeHre U HaWTH €ro METOIOM ITOCIJIEI0BATEIILHBIX MPUOIMKCHHH:

Haiitu X(Z) .

x(t) = zitzx(s)dsﬂz.
0

Konmponvnaa paboma na memy «Bnonne HenpepvigHvle onepamopuly
1. Haiftu crieKTp u CIIeKTPaIbHBIN pajuyc oneparopa A:

a) Al o1, AX=(X + Xy, Xy, Xg,o 0, Xore)
t
6) A:C[0,1]—C[0], (AX)(t) = [ x(s)ds.
0
2. HaiiTu pemenue ypaBHEHUs IIPH 33 JaHHBIX f:
0,57

X(t)="[sin(t—s)x(s)ds + f (1),
0

f (t) = cost; sint; 3cost — 2sint.
3. Haiitu xapakrepucTH4ecKue 3HaueHusl, U COOCTBEHHbIE (YHKIIMU YPaBHEHUS:

1
X(t) = u[ (ts? +t?s)x(s)ds.
0
4. Pa3pemumo 1M ypaBHEHHE IPU 3a/laHHBIX f u m06sIx nmapamMeTpax A

X(t) = /”tj'((ts)4 +1)x(s)ds + f(t), f(t)=t; et sint; 7+1¢°.

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ aTrrecranuu

6 cemecTp

=

JIuneliHble IPOCTPAHCTBA.
HopmupoBaHHBIE TPOCTPAHCTBA.

10
[Ipoctpanctea P u P.
Tononorust HOpMUPOBAHHBIX TPOCTPAHCTB.
Teopema 0 BIOKEHHBIX 1IApaXx.
Teopema bapa.
KoHneuHoMepHbIE TPOCTPAHCTBA.
IIpoctpancTBa co ckanmsaspHbIM npousBeneHueM. HepaBenctBo Komm-byHskoBCkoro.
Teopema o nuaroHansax napajuienorpamma.
0. Teopema ITudaropa.

N
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.

53.

TeopeMa o poekuu.

JIuneliHas 3aBUCHMOCTb U HE3aBUCHUMOCT.

OHC. Ilpouecc oproroHanu3aiuu.

Psn @ypee.

Yactuunas cymma psajna Oypee.

Cxonumocts psiga Dypee.

Teopema ®dumepa-Pucca.

HenpepsIBHBIE TMHEHHBIE OIIEPATOPHI.

HenpepbIBHOCTS HHTETPAJIBHOTO OIIEpaTOpa.

IIpocTpaHCTBO TMHEHHBIX ONIEPATOPOB.

L(X,Y).

[IpuHUUIT paBHOMEPHOW OTPAaHUYEHHOCTH.

Teopema banaxa — IllteliHraysa.

Teopema Xana — banaxa.

CrnenctBus Teopembl Xana-banaxa.

OO6muii Bua ¢pyukiuronana B H.

[TpuHIUI CKATBIX OTOOPAKEHUM.

Teopema Xaycnopda.

Teopema Apuens.

ITpunuun laynepa.

Teopema banaxa.

OnepaTopsbl ¢ MaJIO HOPMOH.

OOpaTuMOCTh OJIM3KHUX ONEPaTOPOB.

CrnexTtp onepaTopa u ero coictsa. [Ipumepsi.

Pe3onbBenTa oneparopa u e€ cBoicTBa. Teopema 0 HEMYCTOTE CIEKTPA.

CrnexTpanbHblil paguyc oneparopa u Gopmyna ais ero BbrunciaeHus. CoeKTpanbHbIi pa-
nuyc onepartopa Bonbreppa.

BrionHe HenpephIBHBIE ONIEPATOPBI U UX CBOMCTBA.

BrniosinHe HenmpepbIBHOCTB MPEIENbHOIO ONlepaTopa.

BrionHe HENpepBIBHOCTH MHTETPAJILHOTO OIIEPATOPA.

Conpsixennbie oneparopsi B H .

CaoiicTBO A™*.

BrionHe HEnpepBIBHOCTH CONPSKEHHOTO OllepaTopa.

ConpsiKeHHBIM HHTErpaibHbIN OrepaTop.

3amkuyTocTh IM(l — A).

KoneuHomepHbIie onepaTopsl.

ANIpoKcUManys BIIOJIHE HEMPEPBIBHBIX ONIEPATOPOB KOHEUHOMEPHBIMH.

IlepBas Teopema @pearonpma.

Bropas teopema @penronbma.

Tperbs Teopema @penronbma.

Teopema 0 CIEKTpe BIIOJIHE HENPEPBIBHOIO OIEpaTopa.

CamocornpsiKeHHbIE OIepaTopbl U UX CBOMCTBA.

CymiecTBOBaHHE HEHYJIEBOTO COOCTBEHHOI'O YHCJa Yy BIIOJHE HENPEPHIBHOTO CaAMOCOMpS-
JKEHHOTO OrepaTopa.

Teopema 'mnb6epra—IlIMuara.

OnieHOUHBIE CPEACTBA JJISI UHBAJIUIOB U JIUIl C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMU 3]10PO-

Bbi BLI6I/IpaIOTC}I C YUCTOM UX MHAWUBUAYAJIbHBIX HCI/IXO(I)I/BI/I‘-IeCKI/IX 0COOEHHOCTEH.

— IIpH H€O6XO)II/IMOCTI/I HHBaJIMAaM W JiullaM C OrpaHUYC€HHBIMH BO3MOXXHOCTAMHU 310PO-

BbA IPCAOCTABIIACTCA JOIMMOJIHUTCIILHOC BPpEMS JJII IOATOTOBKU OTBETA HA 3K3aMCHE;



— MIPU MPOBEICHUH MPOIETYPHI OIICHUBAHUS PE3yJIbTATOB 00YUYCHUS MHBAIHJIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TPETYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU,

— IIpU HEOOXOUMOCTH JIJIsl 00YYArOIINXCSI ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMHU 3JI0OPOBbSI
Y WHBAJIMJOB IMPOLEAypa OICHUBAHUS PE3YJIbTATOB OOYYCHHS MO JUCIUIUIMHE MOXET MPOBO-
JUTHCS B HECKOJIBKO ITAIIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXXHOCTSIMH 37I0POBbSI 110 TUCHHIUTHHE (MOJYJII0) TPEAYCMATPUBAET MPEIOCTaBICHUE WH-
dbopmaruu B popmax, aanTUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbSI I BOCIIPUATHS UHPOpMa-
UH:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st T ¢ HApYIIEHHUSIMH CITyXa!

— B mieuaTHoi opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TTIEpeYeHbh MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Yy-
YAFOIIUXCA.

Kpurtepun ouneHnBaHNs yCBOCHHBIX 3HAHUI 00yUYarOIIUXCSH

3aueT BBICTABISICTCS 1O pe3yiibTaTaM padOThI CTYIACHTAa B TeYeHHE cemecTpa. OTMeTKa
«3a4TEHO» BBICTABISIETCA CTYAEHTaM, KOTOPBIE PETYJPHO MOCEIAIN 3aHITHS, BBIIOJIHSIN J0-
MaIlrHue paboThl, HATUCAIA KOHTPOJIbHBIC PA0OTHI Ha TIOJOKUTEIbHBIC OIeHKH. OTMETKa «He3a-
YTEHO» BBICTABIISIETCS CTyJEHTaM, KOTopbie npomycTuin 6osee 60 % 3aHATHII 1 HAIKCATU KOH-
TPOJIbHBIE PAOOTHI HA HEY/IOBIIETBOPUTEIHHBIE OIEHKH.

OueHrBaHME OTBETA HA SK3aMEHE, OCYIIECTBIISETCS M0 CIEIYIOLUUM KPUTEPUSIM

O1ieHKa «OTJIMYHO» — BBICTABIIAECTCS CTYACHTY, MOKA3aBIIEMY BCECTOPOHHUE, CUCTEMa-
TU3UPOBaHHBIE, TNTyOOKHE 3HAHUS Y4€OHOM MPOrpaMMBbl AUCHUIIIUHBI B YMEHHUE YBEPEHHO MpHU-
MEHSTh UX Ha MPAKTUKE MPU PEIICHUU KOHKPETHBIX 3a]1a4;

OLeHKa «XOpOLIO» — BBICTABJISAETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepual, rpa-
MOTHO M IO CYIIECTBY H3JaraeT €ro, yMeeT MPUMEHSATh MOJYYEHHbIC 3HAaHHUS HAa MPaKTHKE, HO
JIOIIYCKAET B OTBETE WJIM B PELICHUU 3a/1a4 HEKOTOPbIE HETOYHOCTH;

OrieHKa «y10BJIETBOPUTEIBLHO» — BBICTABIIACTCS CTYJICHTY, NTOKa3aBIIEMy pa3po3HEH-
HBII XapakTep 3HaHH, HeJJOCTATOYHO MPaBUIbHBIE POPMYTUPOBKH 0A30BBIX MOHATHH, HApYIIIe-
HUS JJOTHYECKOM MOCJIEIOBATENIBHOCTH B U3JI0KEHUHA MPOTPAMMHOTO MaTepuasia, HO IPU 3TOM
OH BIIaJIe€T OCHOBHBIMH pa3fieiaMi y4eOHON MporpaMMbl B HEKOTOPOM 00BeMe, HeOOX0IUMOM
JUTISL TATBHENTIIETO 00YYEHUsI U MOKET MPUMEHSTH MTOJTYYeHHBIC 3HAHUS 110 00pa3Ily B CTaHIAPT-
HOU CHUTYallNH;

OLeHKa «HEyAOBJEeTBOPUTEJIbHO» —  BBICTABIAECTCS CTYIAEHTY, KOTOPBI HE 3HaeT
0oJbIIIel YaCTH OCHOBHOTO CO/IEp KaHUs Y4eOHOM MporpaMMBbl TUCITUTUIUHEL, TOTYCKaeT TpyObie
omuOKu B (HOPMYTUPOBKAX OCHOBHBIX MOHSITHHI JTUCIMIUIMHBI M HE YMEET MCIOJIb30BaTh MOJY-
YEHHBIC 3HAHUS IPU PELICHUH TUIIOBBIX IPAKTUYECKUX 3a/1ady.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMIIJIMHBI (MOXYJIst).

5.1 OcHoBHas JiuTEpaTypa:

1. Kommoropos A. H., ®omun C. B. DnemenTs Teopuu GYHKINHA U PYHKITHOHATBHOTO
anammza. M.: ®DUBMATIINT, 2006. — 570 c.



https://e.lanbook.com/book/2206

2. Jlrocrepnuk, JI.A. Kpatkuii Kypc pyHKITMOHATBHOTO aHAIM3a [ DIEKTPOHHBIN pe-
cypc]: yue6. mocodue / JI.A. JIrocrepuuk, B.1. CoGosieB. — DNeKTpoH. JaH. —
Cankrt-IlerepOypr: Jlans, 2009. — 272 c.
https://e.lanbook.com/book/245

3. Tpenorun B.A. ®yHknuoHanpHbIH aHanu3. M.: DUSMATIIUT, 2007. — 88 c.
https://e.lanbook.com/book/59471

4., ®umumonenkosa H.B. CoopHuK 3a71a4 110 (yHKIIMOHATILHOMY aHAIU3Y [ DJIEKTPOH-
HBII pecypc]: yaeb. mocodue — DnektpoH. nan. — Cankr-IlerepOypr: Jlansb, 2015.
— 240 c.
https://e.lanbook.com/book/65041

JIi1st OCBOCHMSI TUCHHUIUIMHBI HHBATMIAMH M JIMLIAMU C OIPAHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBbSl UMEIOTCSI AJIEKTPOHHBIC BEPCUU MCTOYHMKOB, M3JAHHBIX COTPYIHHKaMHU Kadeapbl, a
TaKKe U3/IaHHs B DJICKTPOHHOM BHUJIE B JIEKTPOHHO-OMONMOTEYHBIX cucTeMax «Jlanp» u «buob-
JTHOKITYO».

5.2 JlonotHUTeIbHASI JINTEPaTypa:

1. Jlrocrepuuk, JI.A. DnemenTs! GyHKIIMOHaIBHOTO aHanmm3a / JI.A. JIrocTepHUK,
B.1. Cobones. - Uzn. 2-e, nepepad. - Mocksa: Hayka, 1965. - 520 c.
http://biblioclub.ru/index.php?page=book&id=459769

2. Bynux, b.3. Beenenue B ¢pynkimonansHeiil ananus / b.3. Bynux. - Mocksa: ['oc. u3n-
BO (pM3MKO-MaTeMaTu4yecKkoi nut., 1958. - 351 c.
http://biblioclub.ru/index.php?page=book&id=233615

3. Handopn, H. JIuneiinbie oneparopsr / H. Haudopa, A.T. Isapi; mox pex. A.I'. Ko-
CTIOYEHKO; nep. ¢ anri. b.C. Murtsruna, JI.W. 'onoBuH. - MockBa: U3natenbcTBo
MHOCTpaHHOU nuteparypsl, 1962. - T. 1. O6mias Teopus. - 895 c.
http://biblioclub.ru/index.php?page=book&id=456617

4. Tpenorun, B.A. 3anaun u ynpaxxaeHus 1o GyHKIMOHAILHOMY aHAIU3Y [DJIEKTPOH-
HbII pecypc]: yueb. mocobue / B.A. Tpenorun, b.M. [Iucapesckuii, T.C. CoGoneBa.
— DnekTpoH. naH. — Mocksa: ®usmariut, 2005. — 240 c.
https://e.lanbook.com/book/2342

5.3. [lepuoanyeckue U3IaHus MO JAHHOMY MpPeIMeTY He HCNOJIb3YIOTCS B IMpouecce
00yueHust

6. Ilepeyenb pecypcoB MHGOPMAIMOHHO-TEJEKOMMYHMKAIMOHHON ceTn «WHTep-
HET», He00XOAMMBIX /IJISl OCBOEHUS TUCHHUILIMHBI (MOLYJIsl).

1. Poccuiickoe oOpa3oBanue, ¢enepanbhbiii mopran [Odummansueni caiit] — URL:
http://www.edu.ru

2. DnexkTpoHHas OMOIMOTEeKa FOPAMWT — https://biblio-online.ru

3. Dnextponnas 6ubnmoreka Jlans — https://e.lanbook.com

4. VYuusepcuterckas oubmmoreka ONLINE — https://biblioclub.ru

7. MeToauueckue yKa3aHusi Ajis 00y4arOUUXCH M0 OCBOCHH IO JUCIHUILINHBI.

[Io xypcy mpenycMOTpEHO MpPOBEIEHUE JIEKIMOHHBIX 3aHATHI, Ha KOTOPBIX JAE€TCs OC-
HOBHOI CHCTeMaTH3MPOBAHHBIM MaTepHal, JJabOpaTOPHBIX 3aHATHH, B X0JIe KOTOPBIX CTY/AEHTa-
MU MPUOOPETAIOTCS U 3aKPEIUISIFOTCSI OCHOBHbBIE NMPAKTUYECKU HABBIKM PELICHUS Pa3INYHbIX 3a-
Jla4, B TOM YHUCJIE C IPUMEHEHHUEM IIOJIYyYEHHBIX TCOPETUYECKUX 3HAHUN, a TAKKE IPYNIOBBIX
KOHCYJIBTALI.

BaxueilmmmM sTanom Kypca sIBISETCS caMOCTOsITeNbHas padboTa no aucuuruimHe. Camo-
CTOsITeNIbHAs paboTa CTYJIEHTOB SBISETCS HEOTHEMIIEMOM YacThIO Ipolecca noaArotoBku. Ilox


https://e.lanbook.com/book/59471
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CaMOCTOSITeNIbHOW paboTOil MOHMMAeTCsl 4acTh y4yeOHOW MIaHupyeMol paloThbl, KOTOpas BBI-
HOJHSACTCS IO 33JaHUI0 M IIPU METOJNYECKOM PYKOBOJICTBE IpENoiaBaTelsi, HO 0e3 ero Hemo-
CPEICTBEHHOI'0 Y4aCTHS.

CamocrositenbHas paboTa HampaBiieHa Ha YCBOCHHME CHCTEMBI HayYHBIX W Tpogeccro-
HAJIbHBIX 3HAaHUH, (OPMHUPOBAHUS YMEHUN M HABBIKOB, IPUOOPETEHUE OIBITA CAMOCTOSTEIbHOM
TBOpueckoi nestenpHOcTH. CPC momoraer (opMHpOBaTh KyJIbTYPY MBIIUICHHS CTYIEHTOB,
pacuIMpsTh MO3HABATEIBHYIO IEATEIbHOCTb.

Bunel camoctosiTenbHON paboThI MO Kypey:

a) TIO IEJISM: MOJTOTOBKA K JIEKLUSAM, K IMPAaKTUYECKUM 3aHATUSAM, K KOHTPOJIBHOH pabo-
T€, K KOJUIOKBUYMY; IOJArOTOBKA HAYYHOT'O JAOKJIA/1a U BbIoJIHeHHE 3aaanuii mo HUP.

0) mo xapaktepy pabOThl: U3y4YE€HHUE JINTEPATYPbl, KOHCIIEKTA JIEKLUI; TIOUCK JTUTEPATYPHI
B OUONIHOTEKEe; KOHCIEKTUPOBAHUE PEKOMEHIYEMOM IJI1 CAaMOCTOSITENIbHOTO U3YUYeHHsI HAy4YHOU
JUTEpaTyphl; pelICHUE 3a1a4, TECTOB.

Temaruueckoe MmiIaHUPOBAHUE CAMOCTOSITETLHOM pabOThI CTYIEHTOB

Paszpgen Tema Conep:xaHue BOIPOCOB TeMbI Bun patorsl
Mepa u unterpann | Mepa. M3mepumbie ¢ynkiun. Uaterpan Jle- | [louck  HeoOxomu-
Jlebera Oera. CpoiictBa. [lpeaenbHblii mepexon moj | Mo  MHGOPMAIIUU
1 3HakoM uHTerpana Jlebera. (cM. cmHcoK JHTe-
patypsl). Pemienue
3azay.
2 banaxossl po- | JluneitHple W HOpMHUpOBaHHBIE mpocTpaH- | [louck HeoOxomu-
CTpaHCTBa ctBa. Cxomumocts. [lomHble mpocTpaHcTBa. | MOM  MH(OpMAIIHH.
[TonosiHEHME NPOCTPAHCTB. N3yuenne  nexuu-
OHHOIO Marepualia.
KoHncnektuposanue.
[ToaroroBka K KOH-
TPOJIbHOI paborTe.
3 I'uns6eproBel po- | KoHeunomepHbie nmpoctpancTBa. ['minsbepto- | [loBTOpeHne  nek-
CTpaHCTBa Bbl mpocTpaHcTBa. [lpoekuus snemMeHTa Ha | HIMOHHOIO Marepua-
noanpocrtpancTBo. [Ipouecc oproroHanusa- | j1a, 03HaKOMIIEHUE C
unu ['pamma-IImuara. Psaaer @ypee. MaTepuaioM ydeO-
HukoB. [loaroroBka
K KOHTPOJIbHOM pa-
oore.
4 Jluneiinsle onepa- | Jluneiinole HenpepbiBHbIE omepaTopsl. Hop- | Ilouck  HeoOxoau-
TOPBI Ma oreparopa. [lomHoTa TIpocTpaHCcTBA | MOM MHGOPMAIUH.
L(X,Y). [IpuHIMIT PaBHOMEPHOUN OrpaHuU- Wsyuenne Matepha-
4eHHOCTH. OOpaTUMOCTh JIMHEWHBIX OmNepa- | ja, KOHCHEKTHPO-
topoB. Teopema banaxa-Illteinraysa. Teo- | gapme. IToaroroska
pema Xana-banaxa. CHekTp JUHEMHOTO HE- | ¥ caMOCTOSTEIbHOM
IpepeIBHOTO omeparopa. Pesonesenta. He- | pagore.
mycrota crnekrpa. CHeKTpadbHbIA paJInyC.
JIuHeWHbI (QYHKIMOHAN B THJILOEPTOBOM
MIPOCTPAHCTBE, B IPYTUX MPOCTPAHCTBAX.




Pazgen Tema CoaepixkaHue BONIPOCOB TeMbl Bunx paGorsi

5 [Tpuniune! Heno- | [TpuHnun COKUMaIOIIHNX oToOpakeHui. | M3ydeHue  nekum-
nekHoM Toukn | [Tpuamun laynepa. Kpurepuit Xaycnopda. | oHHOro Marepuana
Teopema Apuens. [IpuMeHeHHS TPUHIUMIIOB | © MaTepuaja ydeo-

HENnoJBWKHOW Touku. MHTerpanbHbie ypas- | HUKOB. [loaroroBka

HEHUS. K KOHTPOJBHOU pa-

oorte.

6 Brnonue nenpepsis- | Bronne nenpeprsiBHbIe onepatopbl. Conpsi- [Touck  HeoOXxomu-
HBIE OTIEpaTOphl | KEHHBIE onepaTopbl. KoHeUHOMEpHBIE oTie- | MOH  HH(OpMAIIHH,
patopsl. [IpencraBienue BroiHe HENpephIB- | TpopadoTka  Marte-

HOTO OIlepaTopa B BUJIE CYMMbI KOHEYHO- puaa. Pemenue

MEpPHOTro ¥ Majoro no Hopme. Teopus Open-
rosibMa. CeKTp BIIOJIHE HETIPEPBIBHOTO OIle-
paropa. Teopema ['mnpb6epra-IlImunara. Teo-
pus @pearonbma A UHTETPAIbHBIX ypaB-
HEHUI

3agad. lloaroroBka
K KOHTPOJIBHOH pa-
oore.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
37I0POBBSI OOJIBIIIOE 3HAUCHHE HMMECT HHIMBHIyalbHas ydeOHas paboTa (KOHCYJIbTALUH) —
JIOTIOJTHUTEIIFHOE Pa3bsiICHEHNE YIeOHOTr0 MaTepuara.

NunuBuayanbHble KOHCYJIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIIOCOOCTBYIONTUM HHJIMBHyaTU3allid O0yYEHUS U YCTAaHOBJICHUIO BOCITUTATEIILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W O0yJaroIllUMCS WHBAIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHUI, UCIOJIb3YeMbIX MPH OCYIIECTBJIEHUHU
00pa3oBaTeILHOIO MPOLECCa MO0 AUCHUILINHE (MOIYJIIO).

8.1 llepeyenb HHPOPMALHOHHBIX TEXHOJIOTHIA.
— KoHCcynbTHpOBaHUE TOCPEACTBOM IEKTPOHHOM MOYTHI.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 o0ecneYeHus .

— [IporpaMmsbl Ut AEMOHCTpAIMU U co3Manus npe3enTanuii («Microsoft Power Pointy).

8.3 Hepeqeﬂb I/IH(l)OpMalII/IOHHbIX CIIPaBOYHBIX CUCTEM:

1. Dnekrponnas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajbHO-TeXHHYeCKasi 0a3a, HeOOX0AUMAas VIS OCyLIeCTBIeHHA 00pa3oBa-
TEeJILHOT0 NpoLecca Mo AUCHHILIHHE.

No

Bun pa6or

JIyJisl) U1 OCHAIIEHHOCTh

MarepuanbHO-TeXHUYECKOE 00ecriedeHre TUCIUIITUHBI (MO-

.HGKLII/IOHHI:IG 3aHATHUA

JlekumoHHas ayAUTOPUS, OCHAILICHHAs! TPE3EHTAIIOHHON TeXHU-
KOH (MPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK, ..
CTBYIOIIMM IporpaMMHbIM obecrieuenuem (I10)

.) ¥ CO- OTBET-

JlaboparopHsie 3aHs-

2. THS

KOM, MapKepamH U MEJIOM

CrienimaibHOE TIOMEIICHHUE, OCHAIIICHHOE YUeOHOM MeOeIbo, J10C-



http://www.elibrary.ru)/

['pynmnoBsie (MHAUBU-
NyajbHbIE) KOHCYJIbTa-
12078

Aynurtopusi (kabMHeT) ocHallleHHasi y4eOHoi Mebenbio, 10c- KO,
MapKepaMu U MEJIOM

Tekymunii KOHTPOJIb,
IIPOMEXKYTOUYHAs aTTe-
cTanus

Aynuropus (kaOMHET) OCHaIIeHHas! y9eOHO# MeOebio, T0c- KOH,
MapKepamMH ¥ MEJIOM

CamocrosiTenpHas pa-
6oTa

KaGuHeT 11st caMOCTOSATEIbHOM paObOThI, OCHAIIICHHBIN KOM- TTBIO-
TEPHOW TEXHHUKOMN C BO3MOYKHOCTBIO MOJKIIIOYEHU K ceTn «H-
TEPHET», MPOrPaMMOI SKPAaHHOTO YBEIMYCHHS U 00eCTie- YeHHBIN
JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO- 00pa30BaTEIbHYIO
Ccpeqly YHUBEPCHUTETA.




Penenzus

Ha paboyyro y4eOHYI0 NPorpaMMy AHCHHNAHHE «DYHKUMOHANBHBIH aHATN3Y,
IU1A CTYACHTOB HANPABJICHHS TOATOTOBKH
02.03.01 MaremaTika ¥ KOMIBIOTEPHEIE HAYKH (KBaTHOHKAIHA «OaKaNasp»)

Kype «DyHKUHOHANBHEIN aHATH3» BXOJXT B CIIHCOK 00A3aTe/IbHEIX [HCLH-
mmH 6a3080# YacTH y4eGHOro IUIaHa NOAroTOBKY 0aKanaspoB MO HANPABJICHMUIO
02.03.01 MaremMarTika ¥ KOMIbIOTepHEIe HayKkn. MsyueHHe 3TOr0 Matepnana He-
00XONHMO JUIA TIONTOTOBKM BCECTOPOHHE PAIBUTOIO, KBANMHGHIHPOBAHHOIO Clie-
[HAIHCTa B 00/1aCTH MATEMATHKH,

PaBouas nporpamMma Kypea «OyHKUMOHANBHBIN aHATH3Y» BKIIOYAET B cebs
BCE HEOOXOAMMBIC CTPYKTYpPHBIE YaCTH M OTBEYaeT COBPEMEHHEIM TPeOOBaHMAM K
obyuennio u Bocrmranuio. Conepaanue pabouell MPOrpaMMbl NPeyCMAaTPHBACT
dopMupoBanre y obysarompxces paga obmenpoheccHoHANBHEIX B NpogeccHo-
HANLHBIX KOMIIETEHIHH, HeoOXoMMMBIX i AansHeiimel NpopecCHORANbHOM Jes-
TenbHOCTH. PactipeneneHue BpeMeHH, OTBOAHMOIO HA M3YYCHME PasnHYHBEIX pas-
HeNOB Kypea, BKMIOYas CaMOCTOSTENbHY!O paboTy, COOTBETCTBYET HX TPYIOEM-
KOCTH.

CTpykTypa M COflepiKaHue Kypca Hampapinenst Ha GOpMHPOBaHMe Y CTYACH-
TOB MATEMaTUYECKOH rPaMOTHOCTH H JOCTATOYHO XOPOWIO NPOAYMAHEl, 9TO OTpa-
KEHO B NpeanaraeMoi paboueil nporpavmve. Cozepxanie pasienos, HX pasjeie-
Hye MO BHAAM 3aHATHI, ¥ TPYAOEMKOCTE B Yacax OTBeHalT TpefoBare/IbHOCTH 1
uenecootpasHocTd. JIOr#Ka MOCTpoeHMs HPOrpaMMel obecneuuBaeT JNAKOHHY-
HOCTh WM3MOXKEeHWd, HeoOXOmuMYIo TpH OIPaHHYCHHOM BPEMEHH, OTBOJMMOM
yaeOupiM ruiaHom. OBNaeHKHe NPaKTUYECKHMH HABBHIKAMH W yMmenusnu obecre-
yupaercs naboparTopHbiMy 3aHATASMEA. B nporpammve copMynHpoBaHsl TEMBI ca-
MOCTOATENBHON BHEAYAUTOPHOH paboThi, NPHMEpPh! 3akaHuil AN KOHTPOIBHBIX
pabor, GuneTs A K3aMeHoB. B coOTBETCTRHM ¢ COBPEMEHHBIMH TPEOOBAHIAMY
NpUBSACHEI HE TONBKO MNEPeYHH OCHOBHOH M [ONONHUTENBHOH JHTePaTypEL,
nMerommiica B 6uGmuorexe BY3a, HO U gocTynubie g 00YUAOIIMXCA HHTEPHET-
HCTOYHHKH,

B ueion, paboyas nporpaMma no gucuunmEe « DyHKUHOHATLHEIH aHAIH3»
cocTaBneHa B coorsercTuy ¢ Tpebosanmsanvu GI'OC BO u nonHecTE0 OTBEHaeT
coBpeMeHHbIM TpeGoBaHuAM K KayecTBeHHOMY ofpasoparensnomy mpoueccy. B
CBS3M C 3THM OHA MOXET OBITh PEKOMEHIOBAHA [UIA WCTIONL30BAHMA B ydeOHOM
npouecce Haxanaspos no Hanpasaenmio 02.03.01 MaremaTuka ¥ KOMIIBIOTEPHEIS

HAYKH.

PeuenzenT
KaHAHAaT (PU3HKO-MATEeMATHYECKHX HaYK, N ’-\"
aoueHT kadeapst npuknagHoi marematuky KyoIr'TY ., Y/ K.A. Kupuit



Penensns

Ha paGouyio yueGHyio nporpaMMy JHCUHIIKHE]
«DYHKUNOHANLHBIH AHATHIY,
NpeAHasHAYCHHYIO JUIS CTY/ACHTOB HaNpasieHus NOATOTOBKH
02.03.01 MaremaTrka ¥ KOMIBIOTEPHEE HAYKY (Keannduramma «Gaxanaspy)

OYHKIHOHANBHBH QHAIMS ARIACTCA OMHKUM U3 6A3OBLIX BYIOBCKHX KYPCOB
¥ COCTaBAAET OCHOBY NOATOTOBKH KBANMDMLUMPOBAHHOIO Clieuuanucta B obiactu
marematHki. Vzyuenue yHKUMOHANBHOTO aHANM3a HEOOXOAMMO Kak s Aallb-
HEHINErD H3VYeHHs NHCLMIUIMH BRICIUEH MATEMATHKH H MEXaHMKH, Tak H JUIs Ha-
YUHO-HCC/ICOBATENLCKON JIeATENBHOCTH cTyneHTa. [loaromy cozaanme pabowuei
NPOrPaMMBE! TI0 JAHHOMY KYPCY ABJIRCTCH AKTYATBEILIM,

PaGouas nporpaMma gucumebl «DYHKUMOHANBHEIA AHANASY COUCPKUT
Bce HeoOXONMMBIE pasjensl W mpeaycMarpupaer popmupoBaHue y o0ydaiomuxcs
MaTeMaTH4YeCKOro annapara, BKIOYaouero B el MareMaTHYeCKHe 3HaHuA,
YMEHHS ¥ HABBIKH, @ TAKOKE PAA KOMIICTEHIMH, HEOOXOMUMBIX A JanbHeHmeH
npodecCHOHANBHOM JeATENBHOCTH.

[Tporpamma orsedaer coBpeMeHHBIM TpeboBaAHMAM K 00YHeHMEO ¥ OTpaKaet
COBpeMeHHbIe TeHieHuMHy B o0yuenun u socnuranny trunoctn. Coaepkanne pa-
Doyell mpOrpaMMbl OXBATHIBAET BECh MaTepHall, HEOOXOAUMBIH /1A oby4eHMs CTy-
NEHTOB BRICIIMX Y4eOHBIX 3apelenuii no nanpasnenmio «MaTeMaTHKa M KOMIEIO-
TEPHEIC HAYKHY.

PaGouas nporpaMma [aer UENOCTHOE MPEACTABICHHE O JHCUMILIMHE,
Crpykrypa 1 coepkanue Kypea B3aHMHO ONOJNHAIOT Apyr Apyra. B nporpamme
TIPHBEJCHE] NPHMEPB! 3aMaHKi U3 TeKYLWEH U NPOMEKYTOYHOH aTTecTaluu, ne-
peyeHi BONPOCOB BEIHOCHMBIX HA KOIOKBHYM M 3K3aMeH, MEPeYeHb OCHOBHON H
JOMONHHTCNBHON IMTEPATYPHI, AOCTYITHOR 00YYaIOUIMMCH,

B ofuwem, paGovas nporpamma no gucumrumie «DyHKUMOHANBHEIN aHa-
Jman coorsercrayer Tpebosanmsam OI'OC BO u orBeuaer COBpeMEHHRIM CTaHpap-
TaM KayecTBeHHOro obpaszosarenbHOro npouecca. lannas pabouas nporpamma
MOxer ObITH MCMOAB30BaHa AMA obecredenus OCHOBHON o6pa3oBaTeNBHON Mpo-
rpaMMEl o Hanpawsrerio noarorosku 02.03.01 Maremaruka M KOMNBIOTEPHbIC
HAYKM 110 aucipmnne «QyHKIMoHanbbiil aHaIu3»,

Peuensent '
HOKTOP DHIHKO-MATEMATHYSCKHX HAVK, 7/

npogeccop Kapeapsl MaTEMaTHIECKOrO
mopenuposarus Ky6I'y A.B. ITasnosa



