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1. HaummeHoBaHHe JUCHUIIMHBI
«DYyHKIMOHAIIBHBIA aHAIINA3Y.
2. IlepedyeHb MIaHHPYEeMBIX pe3yJIbTATOB OCBOCHHMS 00pa30BaTebHON NMPOrpamMMbl

(mepevyeHb KOMIIETEHIHIT) ¢ YKa3aHUEM MHAUKATOPOB UX JOCTH:KEHHUSA U IVIAHUPYEMbIX

pe3yJibTATOB 00y4YeHUsI 1O JUCHUIIINHE

OIl «AHAJN3 TAHHBIX»

IKH-1 | Cnocoben cobupars, | 1. PabGoraer ¢ HMCTOYHUKAMU | 3HAMb: OCHOBBI MaTEMAaTHYECKOTO
aHaJIU3UPOBATh u | “HpopmaLuy, BbIOMpaeT U | MOJETUPOBAHUS C MCIOJIb30BaHUEM
CHUCTEMaTU3UpPOBaTh | OLEHUBAET IPUMEHUMOCTb | (PYHKIIMOHAJIBHOTO aHAJIN3a;

JTaHHbBIE MONyYeHHOH WHOpMaUU  UIS | yMemb: TIPUMEHSITh MaTeMaTHIeCKUN
COBPEMEHHBIX pelleHys] TOCTaBJIEHHBIX HAay4HO- | anmapaT IS bopmanuzanuu
HAYYHBIX HCCIIEI0BATENbCKUX 3aau pelaeMbIX 3a1a4
HUCCIEeI0OBAaHUN B

2. Orbupaer g  pemieHHs | 3Hamy: METOIbl (PYHKIMOHATBHOTO
00JIacTH MaTeMaTHKH HUCCIIEN0BATEIBCKOM 3a/laud | AHAIM3a W OCHOBHBIE  CIIOCOOBI
u KOMIIBPIOTCPHBIX | vaTemaTHdeckue  METOABI U | MMOCTPOSHUS IIPUKJIaHBIX
HAYK, TPEOYEMBIX JUIA | \onerm, OCYIIECTBIISECT MPOBEPKY | MATEMAaTUYECKUX MOJENIEH;
(popmuposanus aJICKBaTHOCTH MOJIETICH, aHANIu3 U | yMemb: MPUMEHSTH METO/IbI
3AKITIOYCHUH IO | yHTEpIpeTanuio pe3ynbTaToB (YHKLIMOHAJIBHOTO  aHaju3a  IpH
COOTBETCTBYIOIINM peleHnn (¢uHaHCOBO-
Hay4HbIM OKOHOMUYECKHX 3aJa4 METOAOM
UCCIIEJOBaHUAM

MAaTEMAaTUYCCKOTro MOJCIUPOBAHUA

3. MecTo IMCUMILUIMHBI B CTPYKTYPe 00pa3oBaTeibHbIX MPOrpamMm

Hucunmimaa «OyHKIMOHAIBHBIA aHAIM3» OTHOCUTCA K [lukiny maremaTtukd u

nHpopmatuku 1o HampaBieHuto noarotoBku 01.03.02 IlpuknagHas marematuka u
unpopmatuka, OIl «AHanu3 JaHHBIX.

(npenmpodminbHOMY) 1HKIYy 10 Hampasienutro noaroroBku 01.03.02

Hucrummaa «DyHKIIMOHANBHBIN aHamu3» oTHocuTcs kK OOmedunnansckoMy

MareMmartuka u uapopmatuka, OIl « AHamu3 qaHHBIXY.

[Tpukitagnas

N3yuyenne nucuurinHbl «OyHKIMOHAIBHBIN aHaIu3» Oa3upyercs Ha 3HaHUSX,
MOJIYYCHHBIX B paMKaX KypCOB MaTEMaTHYECKOro aHaiu3a, aiareOpbl U TEeOMETpHH,
muddepeHnnanbHbIX ypaBHEHUH.

4. O0beM TUCUMILIMHBI (MOXYJISI) B 32a4€THBIX eIMHUIAX M B aKaJleMHYECKHX Yacax ¢
BblJeJIeHHMeM 00beMa ayIMTOPHOM (JIEKIIUHM, CEMUHAPBI) M CAMOCTOSTEIbHOI PadoThI
o0y4yaromuxcst




Ol «Ananu3z oaunwix, [lpoghuns « Ananus OanHvIx u NpuHAMUE PeUleHUl 8
9KOHOMUKE U

Buj yuyeOHOIi HATPY3KH M0 JUCHUTLINHE Beero Cemecrp 5 /6

(B 3/e 1 yacax) (B yacax)
OO0mast Tpy10€MKOCTb THCHMIIIHHBI 3/108 108
Konumaxkmmnasn paboma - Ayoumopnuwle 3anamus 34 34
Jlexyuu 16 16
Cemunapbl, npakmuyeckue 3aHamus. 18 18
Camocmoamenshnan paboma 74 74
Bun Texymiero KoHTpoJIs Kontponbnas pabota
Bun npomexyTo4HOM aTTecTanuu 3a4er

5. Copep:xxaHue JIMCHUIUVIMHBI, CTPYKTYPHMPOBaHHOe MO0 TeMaM (pa3aesam)
AMCHHUIUIMHBI ¢ YKa3aHUeM HX 00beMOB (B aKaJleMUYEeCKHMX 4acaxX) U BUJI0B Y4eOHBIX

3aAHATHN

5.1. Conep:xanue 1M CUUILIHHBI
Tema 1 — MHuo:kecTBa, Mepa, u3MmepuMbie GyHKIMHU, UHTerpaJ Jlebera

Onepaunn Hag MHOXkecTBaMu. [locnenoBarenbHOCTE MHOXKECTB. [Ipenen MOHOTOHHON
IIOCJICIOBATEILHOCTH MHOXECTB. BEpXHUUW M HWKHHUM IPEAEbl MOCIEA0BATEIBHOCTH
MHOXeCTB. OTHOIIEHHE HKBUBAJEHTHOCTH. Kiaccel 3kBHBaneHTHOCTH. OTHOLIEHUE
nopsaka. MakcumasnbHbIE 2JIEMEHTBI. JIMHEWMHO yNOpsAI0YEHHOE MOAMHOKECTBO. BepxHss
rpadb. MOIHOCTE MHOKECTBA. TeopeMa 0 CylIeCTBOBaHUH NHBEKIUU. JINHEWHBIN MOPSAI0K
Ha KJIaCCE BCEX MHOKECTB, ONIPEAEISIEMBIN CYIIECTBOBaHNEM MHBEKIMU. TeopemaKanTopa-
bepHiireiina o cyiecTBOBaHMM OMEKIMH. DKBUBAJICHTHOCTh HA KJIACCE BCEXMHOXECTB,
ompezensieMasl cyuiectBoBanueM Ouekiuu. Teopema Kantopa o momHoctu Oyseana.
Kontunyym-runoresa. CueTHOE MHOYKECTBO, KOHTUHYYM, THIEPKOHTUHYYM. MOIIHOCTB
CUETHOTO OOBEIUHEHMsS] CYETHBIX MHOXXECTB. MOIIHOCTh KOHEYHOIO U CYETHOIO
IIPOU3BENCHUS CUYETHBIX MHOYKECTB. MOIIHOCTh CUETHOTO IMPOU3BEACHUSI KOHTUHYYMOB.
MOUIHOCTH MHOKECTB LEJTOYHMCICHHBIX MOCIEI0BATEIbHOCTEN, HEMPEPBHIBHBIX YHCIOBBIX
(YHKIIHI, BCeX YUCIOBBIX (QYHKIIUH.

Mepa. IIpoctpanctBo ¢ Mepoi. @opmyna BKIOUYCHUA-UCKIIOYEHHUSI. MOHOTOHHOCTh

MCPEIL. HepaBCHCTBa AJIs1 MCPEI. Koneunas AJIUTUBHOCTL, CUCTHAA IMOJYaAAUTHBHOCTD,
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CYETHAsI aAJAUTUBHOCTH. HempeprlBHOCTH CUETHO-aAJAUTUBHOM Mepbl. Mepa BEpXHEro u
HIDKHETO TIpeliesia MOCIEN0BATEIbHOCTH MHOXECTB. HepaBeHCTBO i mpenesia Mepsl
[IOCJIE0BATENBHOCTH MHOXKECTB. Mepa JKopaana. OnementapHoe no KopaaHyMHOKECTBO,
ero mepa. Muoxecrtsa, nsmeprumsie 1o JKopaany. MHOXkecTBa »KOpJaHOBOW MEPBI HYJIb.
Koneunas ammutuBHOCT Mepbl JKopmana. IlpuMep MHOXKECTBa, HEM3MEPHUMOIO IIO
XKopnany. Mepa JleGera. Dnementaproe no Jlebery MHOKECTBO, €ro Mepa. MHOXecCTBa,
u3Mmepumbie no Jlebery. MuoxecTBa e6eroBoii Mepsl Hyib. CueTHast aAluTUBHOCTh MEPHI
JleGera. [Ipumep MHO)ecTBa, Heu3MepuMoro 1o Jledery. KaHTopoBOMHOXECTBO.

N3meprmble Ha KOHEYHOM OTpe3ke (yHKIUH. M3MepuMocTh XapaKTepUCTHYECKOM
(YyHKUIMM U3MEPUMOro MHOecTBa. KoMno3uuus HenpepbiBHOW U U3MEPUMON (PYyHKIIUU.
[lonsitTue «moutn Bcroay». Ilpenen mocnenoBaTeNbHOCTH HU3MEPUMBIX  (YHKIHI.
PaBHOMEpHasA, TOTOYEUYHAs CXOAUMOCTH U CXOAUMMOCTH 10 Mepe. MHTerpan or mpocron
(YyHKUMM, HWHTErpajl OT HEOTpUIATENbHOW (QyHKIMHU. JIMHEHMHOCTh, MOHOTOHHOCTD,
KOHEUYHasl aJAIUTUBHOCTh, OTCYTCTBUE CUETHOU alIUTUBHOCTH UHTErpaia. Teopema Jlesu o
MOHOTOHHOM CXOAMUMOCTHU. AOCOJIIOTHAsE HENpephIBHOCTh HHTerpasna. O0o0O0ueHHas
npousBoaHas. Teopema Jlebera o0 orpaHu4eHHOW CXOAUMOCTH. WHTErpupyeMocTh
(YHKIIMM paBHOCHUJIbHA MHTETPUPYEMOCTH €€ Moayis. VHTerpam oT NpOU3BOJIBHON
(YyHKUMM Kak TOpeles MHTErpajioB OT PAaBHOMEPHO CXOSIICHCS MOCIeN0BaTEIbHOCTH
npocteix (yHknuii. CpaBHeHHE UHTErpHpyeMocTH 1o Pumany u mo Jlebery. Kpurepuii
Jlebera unrerpupyemoct o Pumany. HecoOctBeHHblii uHTerpan Pumana u uHTErpant
Jle6era. Berunciienue nunterpana Jlebera ceeaenrem Kk unterpaity Pumana.
Tema 2 — MeTpuueckue NnpocTpaHCTBA

Metpuka. Koncrpykuuu merpuk. [IpumMepsl METpUYeCKUX NPOCTPAHCTB: MPOCTPAHCTBO
MMOJIMHOKECTB TIpsiMOit (MeTpuka Xaycnopda), KOHECUHOMEPHOE JIMHEHHOE TTPOCTPAHCTRO,
OPOCTPAHCTBA YHMCIOBBIX MOCIEAOBATENIbHOCTEH (MX BKJIIOYEHUS), MPOCTPAHCTBA
HETIPEPBIBHBIX W HempepbiBHO  auddepeHnupyemMpix  QYHKIHMN, MOpOCTpPaHCTBA
UHTErpupyeMbix QyHKUuMd (ux BriarodeHus). KoneuHomepHasi, OeCKOHEUHOMEpHas,
uHTerpasnbHas popMbl HepaBeHCTB Komu-byHskoBckoro, ['enbaepa, MUHKOBCKOTO.

HepaBenctBo MHoroyronsHuka. Illap. OrpannueHHocts MHOxkecTBa. [lpenen
[IOCJIEOBATENIBHOCTA TOYEK. BHYTpeHHUE, IpenesbHblE, I'PAaHUYHBIC, W30JIMPOBAHHBIC
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TOYKH MHOXKeCTBA. OTKPBITHIC U 3aMKHYThIe MHOXecTBa. OObEIUHECHUS M TICPECCUCHUS
OTKPBITBIX M 3aMKHYTHIX MHOKecTB. OOIIMH BHJ OTKPBITOrO MHOXECTBA Ha IPSMOM.
3aMbIkaHre. 3aMKHYTBIA IIap U 3aMbIKaHue Imapa. [I[puMepsl 3aMbIKaHU: TIPOCTPAHCTBO
MOCJICZI0BATEILHOCTEH KaK 3aMBbIKaHHE MPOCTPAHCTBA (PHHHUTHBIX MOCIICIOBATSIIBHOCTEH,
MIPOCTPAHCTBO HEMPEPHIBHBIX (DYHKIMH KaK 3aMbIKaHHE IOJIPOCTPAHCTBA MHOTOWICHOB
(MHOTOWICHBI bepHinrelina). [I10THOE W HUTrAEC HE IUIOTHOE MOJAMHOXeCTBa. [IpuMmepsl
cenapabeNbHBIX W HecemapaOeabHBIX MPOCTPAHCTB. DyHIAMEHTAIBHAS W CXOMSIIAsICS
nocnenoBarenbHOCTH. [lomHOE mpocTpancTBo. IlomHOTAa MOANPOCTPAHCTBA ITOJTHOTO
npocTpaHcTBa. [IpuMepsl MONHBIX MPOCTPAHCTB. TeopeMa O CTATHBAIOIICHCS CHCTEMe
3aMKHYTBIX I1apoB. [lomoyiHeHne, MPUMEPHI: MPOCTPAHCTBO JCHCTBUTEIBHBIX YHCEN Kak

ITOITIOJIHCHUC IIPOCTPAHCTBA PAOHMOHAJIBHBIX YHCCI, IMPOCTPAHCTBO HHTCTPUPYCMBIX II0

Jlebery  ¢yHKIMI Kak TIOTIOJTHEHUE MPOCTPAHCTBA
HETPEPBIBHBIX byHKUMIA 1O MHTErpainbHOM MeTpuke. KommakTHOCTh

MHOXECTBA U KOMITAKTHOCTh MpOCTpaHCTBA. OrpaHUYEHHOCTh u
3aMKHYTOCTb KOMIMaKTHOTO MHOK€CTBa, KOMIIAKTHOCTh

B KOHEUHOMEpHOM TpocTtpancTBe. Kpurepuit Xaycnoppa KOMIAKTHOCTH
MeTprudecKoronpocrpancTea. [Ipumepst KOMIIAKTHBIX MHOKECTB
151 IIPOCTPAHCTB. HenpepbiBHBICOTOOpAKEHUS.
OKBUBAJICHTHBIE  ONPEICIECHUS HEIIPEPBIBHOCTU OTOOpaKEeHHUSI.
HenpepreiBHOCTB METPUKU. Cxxnmaromue
O0TOOpakKEeHUS. Cxxnmaroniee JUHEHHOe OTOOpaxKeHHe B KOHEYHOMEPHOM
npoctpancTBe. Teopema banaxa o HEMOABUKHOM TOYKE,TPUMEPHI IPUMEHEHUS: TEOPEMA O
HESIBHOM (DYHKI[MH, T€OpeMa O CYIIECTBOBAHUM HeauHCTBeHHOCTH pemienus OY I-ro
nopsaka. BpluncnuTenbHble  OpUIOKeHUs — Teopembl banaxa: wmeron  Herorona
npUOJIMKEHHOTO PEIIEHUs CUCTEMbl ypaBHeHUI. Teopema oHenoIBUKHOM TOYKE
B KOMIIaKTHOM IIPOCTPAHCTBE. Teopema
Beiiepmtpacca(MeTpuyeckuil BapuaHT) O CYIIECTBOBAHUM U CBOWCTBAX PEIICHUN 3a/lauu
ONTUMU3ALIUH.
Tema 3 — HopmupoBaHHbIe IPOCTPAHCTBA
JImnerinoe mnpoctpancTBo. IloampocrpanctBo. dakTop-npocTpaHcTBO. JIMHeEWHas
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HE3aBUCHUMOCTh MHOKECTBA BEKTOPOB. beckoHeuHOMepHbIe npocTpaHcTBa. basuc ['amens,
TEOPEMBI O CYIIECTBOBAHUY M MOIIHOCTH. JIMHEeHaa pa3mepHOCTh nmpocTpaHcTBa. Hopma.
Mertpuka, nopoxnaeMas HOpMOW. baHaxoBO NIPOCTPaHCTBO, MNPUMEPHL. 3aMBIKAHUE
IIOAIIPOCTPAHCTBA €CTh moAnpocTpancTBo. IIpegnopma. IloampocTpancTBO BEKTOPOB, HA
KOTOpOM TMpeaHopMa paBHa Hymo. [IpeaHopma kak HOpMa B (DakTOp-IIPOCTPAHCTBE.
BBenenue HOpMBI B MPOCTPAHCTBaX UHTETrPUPYEMBIX (PyHKIMH. HenmpepbIBHOCTE HOPMBI.
OKBUBAJICHTHBIE HOPMBI. ODKBHUBAJICHTHOCTh HOPM B KOHEYHOMEPHOM MPOCTPAHCTBE.
[Ipumepbl HEIKBUBAJIEHTHBIX HOPM B OECKOHEYHOMEPHBIX INpocTpaHcTBax. CXOauMOCTh
psaa B 6aHaxoBoM mpocTpaHcTBe. [IpusHak abcomoTHOM cxoaumocTH. [lonHas cuctema
BekTopoB. basuc Illayaepa, npumepsl. lIpumep DoNHONW CHCTEMBI BEKTOPOB, HE
ABJISIOILEHCS OA3UCOM.

Tema 4 — EBKJIINI0BBI MPOCTPAHCTBA

Cxamsgpnoe mnpousBenenue. Hopma, mnopoxkmaemas CKaJIspHbBIM IPOU3BEACHUEM.
HepasencrBo Kommu-byHsikoBckoro. ['miib6epToBo mpocTpancTBO, mpuMepsl. ToxaecTBO
napajjieJorpaMMa Kak KPUTEPUM MOPOKAAEMOCTH HOPMBI CKAJISPHBIM IPOU3BEICHUEM.
[Iprmepbl HOPM, HE MTOPOKIAEMBIX CKAJSIPHBIM IIPOU3BENCHUEM. YTOJI MEXKAY BEKTOPAMHU.
OpTtorosasnibHOCTE. OpTOroHaNM3alys CUCTEMBI BEKTOpPOB. IIpuMmep opTOroHanu3anuu:
MHOTOWJIECHbl B MPOCTPAHCTBE KBAJIPAaTUUHO MHTErpupyeMbix (pyHkuuii. HempepbiBHOCTH
CKAJSIPHOTO mpou3BeneHus. OpToroHaibHoe Ao0nogHeHne. OpTOHOPMUPOBAHHAS CUCTEMA
BekTOpoB. HepaBencrBo beccens, pasencTso llapceBans. [lonHoTa opTOHOPpMUpPOBAHHOM
CUCTEMBI B cenapadenbHOM MpocTpancTBe. OpTOHOPMUPOBAHHBIN Oa3uc, TPUMEPHI.

Tema S — JIluneiinbie onepaTopbl U (PYHKUMOHAIBI

JIuHelHpIi orpaHuYeHHBIN oniepatop ((PyHKIIMOHAT) B HOPMUPOBAHHBIX TPOCTPAHCTBAX.
PaBHOCHMIIBHOCTP HENPEPBHIBHOCTH M OrPaHUYCHHOCTH. [Ipumep HEOrpaHMYEHHOTO
nuHenHoro onepatopa. Hopma nuneiinoro onepartopa (pyukimonana). Hopma oneparopa
B KOHEUHOMEPHOM CJlydae: MaTpU4Hble HOpPMBI. Bberumcienue Hopwmbl. [Ipopoimkenune
TuHEHHOTo orepaTopa ((PyHKIMOHAA) MO HempepblBHOCTH. Teopema Xana-banaxa o
MPOAOKEHUU OTPAaHUUYEHHOTO JTMHEWHOTO (DYyHKIIMOHATA, 33JaHHOTO Ha MOANPOCTPAHCTBE.
CyniecTBOBaHHME HEHYJIEBOTO OIPAHMYEHHOIO JIMHEWHOro ¢yHkuuoHana. ConpsikeHHOe

npocTpadHcTBo, mpuMmepbl. HepaBenctBa IOnra u I'enpgepa. IlonHoTa conpskeHHOTO
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npocTpancTBa. Teopema Pucca o0 oOmem Buae (QyHKIMOHAIa B THJIHOEPTOBOM
npoctpanctBe. OOpatHoe oToOpaxenue. JluHeitHOCTH OTOOpaXkeHUs, OOpPaTHOrO K
muHenHoMmy. OTKpbITOE 0TOOpakeHue. JIMHEMHBIN onepaTop Kak OTKPHITOE OTOOpaXKeHUE.
Teopema banaxa 00 oOpatHom omeparope. I[lpumepsl o0OpaTHBIX OIEpPaTOPOB.
ConpspKeHHBIH ornepaTop B THILOEPTOBBIX MPOCTPAHCTBAX, €TI0 HOPMA.
Tema 6 — CBoiicTBa QyHKIIHOHAIOB

CpoiicTBa (yHKIIMOHAJIOB B TOYKE W HAa MHOXECTBE B THJIBLOEPTOBOM IMPOCTPAHCTBE:
HEMPEPBIBHOCTH, MOJIYHEPEPHIBHOCTh (CHU3Y U CBEPXY), BBIMYKI0CTh. Cnabast u cuibHas
CXOAMMOCTh IOCJIEZIOBATEIBHOCTH, MX B3aUMOCBA3b. llpumep cnabo, HO HE CHUIIBHO
cxosiencs MOCJIE0BATEIBLHOCTH. Cna0as HETPEPHIBHOCTH (cnabas
MOJIYHENIPEPBIBHOCTH), UX CBSI3b C HEMPEPHIBHOCTHIO (TIOJYHENPEPHIBHOCTHIO). Teopema o
BBIMYKJIOM, TOJYHENPEPHIBHOM CHU3Y (QyHkiuoHane. [lomyHenmpepslBHOCTh (crmabas
MOJIYHENPEPHIBHOCTD) CHU3Y CYMMBbI IIOJTYHENPEPBIBHBIX (CJ1a00 MOIYHEPEPHIBHBIX ) CHU3Y
dbynkuronanos. [IpuMepsl TUHEHHOTO, KBaIpaTUYHBIX (PYHKIIMOHAJIOB.
Tema 7 — CBoiicTBa MHOKECTB

[TonsiTUs ci1aboil 3aMKHYTOCTH M €J1a00i KOMITAKTHOCTH MHOKECTBA B TWIILOEPTOBOM
IPOCTpaHCTBE. 3aMKHYTOCTh 1200 3aMKHYTOT0 MHOKecTBa. Cdepa 3aMKHYTa, HO HE c1ab0
3aMkHyTa. Ciiabasi KOMITAKTHOCTh KOMITAKTHOTO MHOXecTBa. Lllap cmabo kommakTeH, HO He
koMmmakTeH. Crnabasi 3aMKHYTOCTh M OTPAaHUYEHHOCTh CIa00 KOMMAKTHOTO MHOXKECTBA.
[loHsiTUS MPETKOMIIAKTHOCTH, CIA0OM MPEIKOMIIAKTHOCTH (€€ DKBHUBAJICHTHOCTH
orpaHuueHHOCTH). Teopema Masypa, CIEACTBUSA: TeOpeMa O BBINYKIOM, 3aMKHYTOM
MHOXECTBE; TeOopeMa O BBIMYKJIOM, 3aMKHYTOM, OTPAaHHYCHHOM MHOXECTBE B
THJILOEPTOBOM TPOCTPAHCTBE. 3aMKHYTOE TOJMHOXKECTBO KOMIIAKTa KOMIAKTHO, clabo
3aMKHYTOE MOJIMHOKECTBO CJIa00T0 KOMIAaKTa cJ1abo KoMmakTHO. Kitaccuyueckue mpuMepsr:
map, cdepa, TUMepIuIOCKOCTb, MOTYMPOCTPAHCTBO, DJUIANICOU, «[ MILOEPTOB KUPIHWY.
[TepecedyeHre BBIMYKIBIX MHOXKECTB, IEPECCUYCHHE 3aMKHYTBIX MHOXECTB. IIpumepsl
KpUTEpUEB KOMIAKTHOCTU. Teopema BeitepiiTpacca (ciiaOblii BApUaHT) O CYyIIIECTBOBAHUU
U CBOMCTBaX pelIeHui 3a1a4i ONTUMU3AIUY.
Tema 8 — luddepenumpoBanue

Onpenenenue auddepeHnupyemMoctTd U (mepBoi) mnpousBogHON Dpemie s
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OTOOpaKeHHUsI, IEUCTBYIOIIET0 B HOPMUPOBAHHBIX MpocTpaHcTBax. [IponsBogHas dperie
st GyHKIMOHAIA B THIHOEPTOBOM IPOCTpaHCTBE. HempeprIBHOCTH, OTCYTCTBHE CIIab0i
HEMPEPBIBHOCTH, JIMHEMHOCTh, OJHO3HAYHOCTh 3aJlaHusl Mpou3BoAHO. Teopema o
MIPOU3BOJAHON CIIOKHOTO 0ToOpaxkeHus. OnpeneneHue BTOpor npou3BoaHo dpeme s
OTOOpaXEHHUSI B HOPMUPOBAHHBIX MPOCTPAHCTBAX W I (PYHKIIMOHAIA B THIHOEPTOBOM
npocTpancTBe. HempepblBHOCTH BTOpOW Mpou3BoaAHOM, dopmyna Teinopa. ITpumeps
JUHEWHOTO, KBAJAPATUYHBIX (PYHKIIMOHAIIOB, cTeneHHoN GyHkmuu. HeoOxomumplie u
JI0OCTaTOYHBIC YCJIOBHSI JIOKAJIILHOTO KCTpeMyMa g (PyHKIIMOHaNIa, OJWH JIMOO JBa pasza

muddepenmpyemoro o dpere.
Tema 9 — Kpurepuu BbINYKJIOCTH, CHIILHOUH BBIIIYKJIOCTH

Crporasi BBINYKIOCTb, CHJIbHAsl BBIMYKJIOCTh C KOHCTAHTOW CHJIBHOW BBIITYKJIOCTH.
CwiibHasi BBIMYKJIOCTh HEOTPULIATENIBHOM JIUMHEWHOW KOMOWHAIIMM CHJIBHO BBITYKJIBIX
dbyHkuroHanoB. Kpurepun BIMYKIOCTH, CUIBHOM BBIMYKJIOCTH JUIsl (DYHKIIMOHAJIOB, OJIUH
nubo 1Ba paza HemnpepblBHO auddepenuupyeMbix no dpemte. [Ipumepbl JUHEHHOTO,
KBaJpaTUYHBIX (DyHKIMOHANIOB, cTeneHHoW (yHkiuu. Teopema Beiliepmtpacca (CUiIbHO
BBINTYKJIBIA BAPUAHT) O CYIIECTBOBAHUH U CBOMCTBAX PEIICHUN 3a/1a4i ONITUMH3AIINH.
Tema 10 — MeTpuyeckasi npoekuus

Merpudeckass TPOEKIMS Ha BBITYKIOE 3aMKHYTO€ MHOXECTBO B THUILOEPTOBOM
npoctpancTBe. CyleCTBOBAHUE M €AUHCTBEHHOCTh MPOEKIMU, HECTPOras CKUMaeMOCTh
omeparopa IPOCKTUPOBAHUA, XapPaKTEPUCTUUECKOE CBOMCTBO IpoeKuuu. [Ipumepsl
MIPOCKTUPOBAHUS HA THUIEPIUIOCKOCTb, MOJYIIPOCTPAHCTBO, ciou, map. Dopmyna
MPOEKTUPOBAHUSI HA 3aMKHYTOE€ MOINPOCTPAHCTBO. TeopemMa O MPOEKTUPOBAHWHU Ha
[IEPECEYEHNE TUITOBBIX MHOKECTB.

Tema 11 — Kputepuu onTUMaJbHOCTH B 321a4aX ONTUMM3AIUN

HeoOxonumbie M J0CTaTOYHBIE YCIOBUS ONTUMAJIBHOCTH B 3ajlau€ MHUHHUMHU3AIUU
muddepennpyemMoro GyHKIIMOHAIA HA BBITYKJIOM MHOXecTBe. [Ipumep perenus 3aadu
ONTHMAJIBHOTO ympaBieHus. [IpoekimonHass ¢GopMa HEOOXOMMMBIX M JOCTATOYHBIX

yCHOBI/Iﬁ OIITUMAJIbHOCTH, ITPUMCEP PCIICHUSA 3aa4Y1 MUHUMHU3 A H.



5.2. YueOHO-TeMAaTHUYECKHH MJIAH

TpyaoemkocTh B yacax
KonTakTHas padora - DopmMbI
HaunmeHnoBaHue TeM Camocr
AynuTopHas padora TeKyLIero
Ne (pa3nesioB) osiTe] b
o/ Bcero | O6mas, | Jlexuuu | Cemunapsl, KOHTPOJIs1
AUCHHUITAHBI Has
B T.U.: PaKTHYECKHE ycneBaeMocTH
padora
3aHSTHS
MHoxecTBa, Mepa, CamocTosTenbHbIC
1. HU3MepUMbIe PYHKIIHH, 19 6 3 3 13 paboTsl. Perienue
unterpan Jlebera 3aja4 Ha
2 Merpuyeckue 6 2 1 1 4 MPAaKTUYECKUX
POCTPAHCTBA 3aHSATHSIX.
HopmupoBannbie 6 2 1 1 4 Ob6cyxnenue
POCTPAHCTBA JOMaITHUX
4, EBKxinmoBeI 6 2 1 1 4 3aJaHuMN.
MIPOCTPAHCTBA
JIuneitnbie
5. OTIEPATOPHI U 12 3 1 2 9
(yHKIIMOHAJIbI
i CaMocTosiTenbHbIE
6. CaoiicTBa 13 4 5 2 9
(G yHKITMOHAJIOB pabotsl. Pemenne
7. CBolicTBa MHOXECTB 13 4 2 2 9 3a/1a4 Ha
8. HuddepennupoBanne 13 5 2 3 8 [IPaKTHICCKUX
Kpurepuu 3aHSITHSIX.
9. | BBITYKJIOCTH, CHIILHOI 7 2 1 1 5 Obcyxaenue
BBIITYKJIOCTH AOMAIIHAX
3a/1aHHM.
10, Merpuueckas 6 2 1 1 4
MPOEKIIUS
Kpurepun
11. | onTumansHOCTH B 7 2 1 1 5
3a/1a4ax ONTUMHU3AINAN
CornachHo
B nenom no eOHOMY TUTaHYy:
1 108 | 34 16 18 74 | YISOHOMY TUIAHY
JUCITUTUTAHE KOHTPOJIbHAS
pabora
Hroro B % 31 47 53 69
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5.3. Conep:kaHue CEMMHAPOB, MPAKTHYECKUX 3aHATHIA

HaumenoBanue TeM

IlepeyeHb BONPOCOB /ISl 00CYK/AE€HNUSI HA

®opMbI IPOBEIECHUS

(pa3neJioB) CEMHHAPCKHUX, NPAKTHYECKUX 3aHATHUSAX, 3aHATHH
AUCHHUILINHBI peKoMeH/IyeMble HCTOYHUKHU U3 pa3/iesioB 8,
9 (yka3bIBaeTcs pa3aesi U MOPSIAKOBBII
HOMeEp UCTOYHHKA)
MHuoxecTBa, Mepa, | Onepan  HajJ MHOXXECTBaMU. MOIIHOCTH | OOCYXJA€HHE BOIPOCOB U

U3MepUMbIe (YHKIUH,
unterpain Jlebera

MHOkecTBa. Mepa JXopmana. Mepa JlebGera.
KantopoBo MHOXECTBO. N3mepumbie
¢dbynkuun. UaTerpan Jlebera.

peuieHue 3agad B IUIAHAX
MPaKTHYECKIX 3aHSTHH;
pa3bop JOMaNTHUX 3aJaHUM;

Pexomenoyemvie ucmounuxu: 8.1-2,9.1-4 BBITIOJIHCHUE  KOHTPOJIbHBIX
3aJaHuii W OOCYXKIeHHe
pe3yNIbTaTOB

Merpuueckue Merpuxka. KoneunomepHasi, | 00CyXJIeHHE BOMPOCOB U
MPOCTPAHCTBA OCCKOHEYHOMEpHAs, WHTEerpajgbHas ¢GOpMBI | pEIICHHE 3aJad B IUIaHaX

HepaBeHCTB Komu-byHsikoBckoro, I'enbaepa, | mpakTHYECKHUX 3aHATHH;

MUHKOBCKOTO. Teopema banaxa 0 | pa30op DOMAIIHKMX 3aJaHH;

HETOJIBIYKHOM TOYKE. BBITIOJTHEHUE  KOHTPOJBHBIX

Pexomenoyemore ucmounuxu: 8.1-2,9.1-4 3aJlaHuil U 00CyX/IeHue
pE3yIbTaTOB

HopmupoBanHbie Jlunetinas HE3aBHCHUMOCTh MHOJKECTBA | OOCYXKIEHHE BOIPOCOB U
MIPOCTPAHCTBA BEKTOpPOB. BBeeHHE HOPMBI B MPOCTPAHCTBAX | peElIEHHE 3aJad B IIIaHaX

UHTerpupyembix (GyHkuuil. HenpepsIBHOCTB | mpakTHUYeCKHX 3aHSATUN;

HOpMBI. BaHax0BO MTPOCTPAHCTBO, PUMEDPHI. pa3dop JOMalTHUX 3aJaHU;

Pexomenoyemvie ucmounuxu: 8.1-2,9.1-4 BBIMOJIHEHHE KOHTPOJIbHBIX
3alaHuii ¥ OOCYyXJeHHE
pe3yIbTaToOB

EBxnnnoBsl Hepasenctso Komn-byHsAKOBCKOTO. | 06CYyKIEHHE BOIPOCOB |
MPOCTPAHCTBA ['ums6epToBO MIPOCTPAHCTBO, NPUMEPEL. | pellleHHe 3a1ad B IUIaHax
ToxnectBo napajieIorpaMMa. | TpakKTHYECKUX 3aHSTHUH;

HenpepsIBHOCTD  CKaJsIPHOTO IMPOU3BEICHHUS.
ITpumeps! HopMm. HepasencTso beccens.

pa3dop JOMaNTHUX 3aJaHU;
BBITIOJIHEHHE KOHTPOJIBHBIX

Pexomenoyemvie ucmounuxu: 8.1-2,9.1-4 3aJaHMii M oOcyxIeHue
pe3yJbTaToB
JIuneitnble onepatopsl | JIMHEHHBII  OrpaHMYeHHbBIM  omepatop B | OOCYXJE€HHE BOIPOCOB H
1 QYHKIIMOHAIIBI HOPMHPOBAHHBIX MIPOCTPAHCTBAX. | pellIeHWe 3ajJady B IUIaHax
PaBHOCUIIBHOCTD HEeNPEepbIBHOCTH U | IPaKTHYECKUX 3aHATHUH;
orpaHuueHHOCTU. [IprmMep HeorpaHWYeHHOro | pa3doop AOMAIIHMX 3aJlaHul;
orneparopa. Beruucnenue HOpMbI. Teopema | BBIMOJIHEHHE KOHTPOJIBHBIX
banaxa 006 oOpaTHOM omeparope, NMPUMEpHL. | 3aJaHUK U OOCYXKICHHUE
ConpspKeHHBIN oneparop, €ro Hopma. pe3yabTaToB
Pexomenoyemvie ucmounuxu: 8.1-2,9.1-4
CaoiicTBa HenpepriBHOCTS, MOJIYHENPEPBIBHOCTD, | OOCY)KJI€HHE BONPOCOB U
(GYHKIMOHAIOB BbIMYKJIOCTh. Cralasi U cuibHAs CXOJUMOCTH | pellleHHWe 3ajad B IUJIaHax
MIOCJIEI0BATEIBHOCTH, Cnabast | mpakTHYECKUX 3aHATHUH;
HENPEPHIBHOCTD, MIOJTYHEIIPEPBIBHOCTD, | pa300p AOMAIIHUX 3aJaHMM;
IPUMEPBI. BBITIOJIHEHUE  KOHTPOJBHBIX
Pexomenoyemovre ucmounuxu. 8.1-2,9.1-4 3aIaHA U OOCYXKIIEHUE
pE3yJIbTaTOB
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CBolicTBa MHOXKECTB 3aMKHYTOCTb, crnabast 3aMKHYTOCTb, | OOCY)K/JIGHUE BOIPOCOB U
KOMITaKTHOCTb, ciabast KOMITAKTHOCTb, | pEIICHUuEe 3aJa4 B IUIaHAX
BBIITYKJIOCTh, OTPAHUYCHHOCTD B THJILOCPTOBOM | MTPAKTHYCCKHIX 3aHATHUH;
IPOCTPAHCTBE, IIPUMEPBHI. pa3dop JOMalIHUX 3a/IaHuii;
Pexomenoyemovre ucmounuxu: 8.1-2, 9.1-4 BBITIOJIHEHUE  KOHTPOJIbHBIX
3aJJaHUi U OOCYXKICHHE
pe3yJIbTaToB
HuddepenunpoBanue | [lepBas, BTOpas mpousBoaHbie  Dperie, | 00CYXKICHUE BOIPOCOB H
IPOM3BOIHAS CYNEPIIO3HIIUH, TIPUMEPBI. pelieHre 3amad4 B IJIaHAX
Pexomenoyemore ucmounuxu. 8.1-2, 9.1-4 MIPaKTUYECKHUX 3aHATHH;
pa3bop JOMaNTHUX 3a/JaHUM;
BBIIIOJIHEHUE  KOHTPOJBHBIX
3ajaHui U 0OCYXKICHUE
pe3yJIbTaToB
Kpurepuu Kputepru BBITYyKIIOCTH, CHIIBHOM BBITYKJIOCTH | OOCYXKIIEHHE BOIPOCOB U
BBIITYKJIOCTH, CUJIBHOM | JIJISI TJIaJIKKX, IBXKIBI ITIAIKUX QYHKIIMOHAJIOB, | pEllICHHE 3aJad B IUIaHAX
BBIITYKJIOCTH TIPUMEDHI. NPaKTUYCCKUX 3aHATHH,
Pexomenoyemvie ucmounuxu: 8.1-2,9.1-4 pa3dop TOMANTHHUX 3aJaHHIA;
BBINTOJIHEHHE KOHTPOJIbHBIX
3aJaHuii ¥ OOCYXICHHE
pe3yJIbTaToB
Merpuueckast CaoiicTBa MPOCKIINH, npuMepbl | 00CYXKICHHE BOIPOCOB U
MIPOEKITUS MPOCKTHUPOBAHHUS HA TUTIOBBIC MHOXECTBA. pelieHre 3ajad B IUIaHAaX
Pexomenoyemvie ucmounuxu: 8.1-2,9.1-4 MPAKTHICCKHIX 3aHATHH;
pa30op OMaIIHKUX 3aJaHUK;
BBIMTOJIHEHHE KOHTPOJIbHBIX
3a/laHuil U 00CYyXIEeHHE
pe3yabTaToOB
Kpurepuu Pemrenne 3amad onTUMalbHOTO YIpaBleHUs], | OOCYXJICHUE BOIPOCOB H
ONTUMAJILHOCTH B | BBINYKJIBIX 33J]a4 MUHUMH3AIUH [IPU TIOMOIIM | PEIICHHe 3a7a4 B IUJIaHaX
3ajauax ONTUMH3AIMHA | KPUTEPUEB ONTUMAIILHOCTH. MPAKTUYECKUX 3aHATUH;
Pexomenoyemvie ucmounuxu: 8.1-2,9.1-4 pa3dop MOMalIHUX 3a/aHUi;
BBIITOJIHEHUE KOHTPOJIbHBIX
3aJaHuil U 0OcCyXJeHue
PE3YNITaTOB

6. IlepeueHb yueOHO-METOAMYECKOI0 OOecleYeHUus JJsi CaMOCTOSITeJIbHOW padoThI

00y4aroIuUXCcs M0 JUCHUIINHE

6.1. Hepequb BOIIPOCOB, OTBOAUMBIX Ha CaAMOCTOATEC/ILHOC OCBOCHUE TUCHMIIJIMHBI,

(opMbI BHEAYTUTOPHOI cCAMOCTOATEILHOI PadoThI

HauMeHoBanue TeM
(pa3aesioB)
JTUCIHUIINHBI

IlepeyeHb BONPOCOB, 0TBOAMMBIX HA
CaMoOCTOsITeIbHOE OCBOEHUE

DopMbI BHEAYAUTOPHOM
CaMOCTOSITEJIbHOM PadoThI
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MHoxecTBa, Mepa,
U3MepuMble (DYHKIIHH,
unrterpan JleGera

MOH_[HOCTB KOHCYHOTI'O U CUCTHOI'O NPOU3BCACHUA

CUCTHBIX MHOXKECTB. MOH_[HOCTB CUCTHOI'O
MMPOU3BCACHUA KOHTHHYYMOB. MOIJ_IHOCTI/I
MHOXKECTB OEJIOYHCIICHHBIX

MOCIIEA0BATEIHHOCTEH, HEMPEPHIBHBIX YHCIOBBIX
(GYHKIMHA, BCEX YUCIOBBIX (YHKITUH.

Pabota c yaeOHOH
JIUTEPATypPOM. Pemenue
TUTNOBBIX  3ajmad. Pa3bop

BOIIPOCOB IO TEME 3aHATHSL.
Brmmonnenue JOMAITHUX
3aJaHUH. Pabota c
UCTOYHMKAMH U IIOUCK
uHpopmanuu B IHTepHeTe.

Metpuueckue CxuMarolee  JIMHEWHOe — oToOpaxkeHwe B | Pabora c yueOHOU
IIPOCTPAHCTBA KOHEYHOMEPHOM MIPOCTPAHCTBE. | JIUTEPATYPOU. Pemenue
BrruncnurenpHble MPUIIOKEeHUs TeopeMbl banaxa: | TUIIOBBIX ~ 3aj1ad.  Pas30op
Meto HploToHa OpUONMIKEHHOrO  pELIEHUs | BOIPOCOB 10 TEME 3aHATHS.
cucteMbl ypaBHeHUH. Teopema o HenoJBMKHOH | Beimonnenune JIOMAIITHUX
TOYKE B KOMIIAKTHOM IIPOCTPAHCTBE. 3a1aHUM. PaGora c
UCTOYHUKAMU U TIOUCK
uHpopmanuu B UHTEpHETE.
HopmuposanHusie OKBHUBAJIEHTHOCTh HOPM B  KOHe4yHoMepHoM | Pabora c yueOHoOM
IIPOCTPAHCTBA [IPOCTPAHCTBE. JIUTEPATYPOU. Pemenue
TUMOBBIX  3aaad. Pazbop
BOIIPOCOB 110 TEME 3aHATUS.
Boinonnenue JIOMAIITHUX
3aJIaHUH.
EBKiu0BbI [Ipumep opToroHanuzauuu: MHOroudieHsl B | Pabora c yueOHOI
IIPOCTPAHCTBA IIPOCTPAHCTBE  KBAJPATHUYHO  UHTETPUPYEMBIX | JIUTEPATYPOU. Pemenue
GyHKIHIA. TUNOBBIX  3ajmad. Pa3bop
BOIIPOCOB I10 TEME 3aHATHUS.
Boinonnenune JIOMAIITHUX
3aaHuN.
Jluneiinsle onepatopsl | OTKpeITOe oTOOpaxeHue. JIMHelHbIi onepaTop Pabora c y4ueOHO
U QYHKIIMOHAJBI KaK OTKPBITOE OTOOpasKEeHUeE. JIUTEPATYPOU. Pemenne
TUNOBBIX  3ajad. Pa3b6op

BOIIPOCOB I10 TEME 3aHSTHS.
Brimonuenue JIOMAIITHUX
3aJaHuN. PabGora c
UCTOYHUKAMU M TOUCK
nHpopmanuu B UuTepHeTe.

CaoiicTBa
(GyHKIHMOHAIOB

[TonyHenpepbIBHOCTH (cnmabast
MOJIYHEPEPHIBHOCTH ) CHU3Y CYMMBI
MOJIYHETIPEPBIBHBIX (/1200 MOJyHENPEPHIBHBIX)
CHHM3Y (YHKIIMOHAJIOB.

PaGora C yueOHOU
JUTEPATypOil. Pemenne
TUNOBBIX  3amad. Pa30op
BOTIPOCOB TI0 TEME 3aHSTHSI.

Breimonnenue JIOMAIITHIX
3aaHUN. Pabora C
UCTOYHUKAMU U TIOHCK
nHpopmanuu B UuTEpHETE.
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CBoiicTBa MHOXXECTB

Knaccuueckue IIPUMEPBL: miap, cepa,
TUIIEPIUIOCKOCTb, MOIYIIPOCTPAHCTBO, SJUIAIICOU,
«'mnbOeproB kupnuu». [lepeceuenHue BBITYKIBIX
MHOJKECTB, IIEPECEUCHUE 3aMKHYTBIX MHOKECTB.
IIpumepsl KpUTEpUEB KOMIIAKTHOCTH.

Pabota c yaeOHOMI
JIUTEPATYpPOM. Pemenne
TUTNIOBBIX  3amad.  Paszbop

BOIIPOCOB T10 TEME 3aHSITHUS.
Brmmonnenue JOMAITHAX
3aJaHUH. Pa6ota c
UCTOYHHKAMH W IIOUCK
uHpopmanuu B IHTepHeTE.

HuddepenuupoBanre | HempepblBHOCT BTOPOW MPOM3BOAHOM, popmyna | PaboTa c yueOHoi
Teittopa. HeoOXoauMbIe U IOCTaTOYHBIC YCIOBHS | JIUTEPATYPOU. Pemenue
JIOKAJIbHOTO 3KCTpeMyMa Jutst (GYHKIIMOHAIA, OJMH | TUIIOBBIX  3a1ad.  Pasoop
nu6o0 nBa paza guddepenuupyemoro no dpere. BOIIPOCOB IO TEME 3aHSATHUS.
Beinonuenue JIOMAIIIHUX
3aJaHHH. Pabota c
UCTOYHUKAMH M IOUCK
uHpopmanuii B UnTepHere.
Kpurepun CunpHas BBIITYKJIOCTh HeoTpHIaTenbHoit | PaboTa c yueOHOU
BBINTYKJIOCTH, CWJIBHOW | IMHEHHON KOMOWHAIMM CHJIBHO  BBIIYKJIBIX | JINTEPATYPOH. Pemenune
BBIITYKJIOCTH (yHKIIMOHAJIOB. TUIOBBIX  3agad. Pa3bop
BOITIPOCOB IO TEME 3aHSTHSL.
Brimonnenue JIOMAIIIHUX
3aJaHHH. Pabota c
UCTOYHUKAMU U TIOMCK
uHpopmanuii B UnTepHeTe.
Merpuueckas dopmyna mpoekTHpoBaHMS ~Ha  3aMKkHyToe | PaGota c y4ueOHO
HPOEKIUS HOJIPOCTPAHCTBO. JUTEPATYPOH. Pemenne
TUNOBBIX  3amad. Pa3bop
BOTIPOCOB IO TEME 3aHSTHSL.
Brimonuenue JIOMAIITHUX
3aaHuN.
Kputepun [Tpumeps! perieHust 3aja4 MUHUMU3ALUH. Pabora c yueOHO
ONTUMAJILHOCTH B JUTEPATypPOH. Pemenne
3aa4ax ONMTUMHU3AIIH TUNOBBIX  3amad. Pa3bop

BOIIPOCOB TI0 TEME 3aHATHSL.
Brinonnenune JOMAaIIHUX
3aJaHuN.
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6.2. Ilepeuenb BONPOCOB, 3a1aHUii, TeM VISl MOJATOTOBKH K TEKYI[eMY KOHTPOJIIO

IIpumepHbIe 3aJaHUSA CAMOCTOATEILHOM PadOTHI

CAMOCTOATEJbHA A PABOTA Nel
(M3MepUMOCTD, HHTETPUPYEMOCTE, METPHKA, HOPMA,
CKATAPHOE TPOM3BEACHAE, CBORCTBA (DYHKIIH)

1, ¢ — wppanronaTLHOE
1. ObocroBarh, apagerca am Gyasmaa f(t) =
— 1,% — patmoragnHOE

1
W3MEPHMOi, WHTerpupyeMoli Ha orpeske ¢ € [0,1]? Hasitw [ f(2)dt B
0

CMBICJTE 31(,‘6(,‘1‘51-, CCITA OH CYVINCCTBYCT,

1
2. OBocuy#ire, apaserca m suipakenne s(f,g) = [ f(£)g(3)dt cxamap-
0

HeIM TiporsseaenneM B L2[0,1]?

3. Uccaenosars dyakunoran J(z) Ha BLIMYKIOCTE, HEMPEPBIBHOCTE, TO-
JYHETPEPLIBHOCTE CHA3SY, CTabYI0 BETPEPBIBHOCTE, Caabyio TTOTyHenpe-
PBIBHOCTh CHU3Y B TPOCTPAHCTBRE lo, Te

“+o0
Jz) = Z(2xn + Tpy1)?.
n=1
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IIpumepHbIe 3a1aHUA KOHTPOJbLHOM Pad0THI

KOHTPOJJIbHA A PABOTA Nl
(cnofticTRA MHOXKCCTB, TeopeMEl Belteputpacea,

ANGGEPCHIMPORAHNE, TPOCKIHA)

1. Hecaeaopats MOKecTEO X A BLITYRIOCTD, 3AMKIYTOCTD, OrpAIH-
YCHHOCTD, CTA0YI0 3AMKIYTOCTD, KOMITAKTHOCTD B CIA0YI0 KOMITAKTHOCTD
B mpocTpancTe {2, rae

=D

X = 3:612:2

n=1

Ton 2.

2. Xaa dymxaom J () B mpoctparcrne [2 spmicaTh B ABHOM BHIC TCPBYI0
¥ BTOPYI0 MpOW3BOAuLIe mo Ppeme, rae

J(z) =4§(£n+zn+1_%)2.

n=1

3. OGocuyiiTe, TpIMCHIMEI JTH a) McTpusieckitt, 6) caalpilt, B} cHALDO

BLINYKABIT BAPHANTH TCopeMbl Beflepiutpacca B 3a8¢ MU MHSAIH

J(x) = lggc y Fe Muoxectso X B dyurkmma J(x) B3a11 B3 1 8 2 myDKTOB.
E

4. B mpocrpanctse L?[0,1] naitta mpockiono pektopa h() = —2cos 3t
112 MIOKCCTRO

1
U= u€L2[0,1]:fu2(t)dt$1 .
0

Kpurepuu 0a/u1bHOM OlleHKH PA3JIUYHBIX (OPM TEKYyIIEro KOHTPOJIA YCIIeBAeMOCTH

Kpurtepuu 0amibHON OLIEHKH pa3UyHbIX (OPM TEKYLIEro KOHTPOJS YCIEBAEMOCTH
COJIEPKATCSI B COOTBETCTBYIOIIMX METOAMYECKUX peKOMeHIanusx JlemapraMmeHTa aHanu3a

JaHHBIX 1 MAallITMHHOTO O6y‘ICHI/I}I.
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/. M@OHI OUEHOYHBIX CPEACTB /JJf TMPOBeJAeHUS MPOMEXKYTOUHON aTTecTaunu

Oﬁy‘laIOHIHXCH o TMCOMIIJIMHE

Hepequb KOMHGTCHHI/Iﬁ C YKazaHUCM HHAUKATOPOB HUX HNOCTHMIKCHHUA B IPOLCCCC

OCBOCHHMSI 00pa3oBaTesIbHOM MporpaMMbl cojaepxkutcs B 1.2. «llepeyeHb MIaHUPYEMbIX

pE3yNbTaTOB OCBOEHHS 00pa30BaTEIbHOM MpPOTrpaMMbl (IIEPEUYEeHb KOMIIETEHLUNA) C

YKa3aHUCM HHIHUKATOPOB HUX HNOCTHKCHHA U INUIAHHPYCMBIX PC3YJIIbTATOB O6y‘{€HHH I10

TUCIUAILIINHE.

Tunosblie KOHTPOJIbHBIC 3aJaHUA UJIH UHbIC MaTE€pPHUAJIbI, HCOﬁXO]II/IMI)Ie AJIF ON€HKH

HHAHKATOPOB JOCTUKCHUSA KOMHeTeHHHﬁ, yMeHI/Iﬁ W 3HAHMH

PesynbTarsl 00ydeHus

HaumenoBanne
H (yMeHus u 3HaHUA),
aMEHOBaHUE WHINKATOPOB
p COOTHCCCHHBIC C TunoBbie KOHTPOJIBHBIE 3aaHUS

KOMIETEHITHH JOCTHKEHUS HH/TKATOPAMH
KOMIIETEHITHH JOCTHKEHHS

KOMTICTCHITHH

OIl «AHaJu3 JaHHBIX»

IIKH-1 1. PaGotaer ¢ 3HAMb: OCHOBBI Brisicauth, gBnsercs i QyHKUIUA

CrniocoGeH cobupars,
aHAIIM3UPOBATh U
CHCTEMaTH3HPOBATh
TaHHBIE
COBPEMEHHBIX
HAy4YHBIX
HCCIIEI0BAHUM B
o01acT¥ MaTeMaTUKU
1 KOMIIBIOTEPHBIX
HayK, TpeOyeMbIX
U1t POPMHUPOBAHUS
3aKJIFOYEHUH T10
COOTBETCTBYIOIIAM
HAy4YHBIM
WCCIICTIOBAHMSIM

UCTOYHHUKAMU
uH(popMaluuy,
BBIOUpAET U
OIICHUBAET
IPUMEHUMOCTb
MTOJIy4YEHHOU
uH(bOpMaIuu A
pemeHus
MOCTaBJIEHHBIX
HAyYHO-
UCCIIEIOBATENIBbCKUX
3ajau.

MaTeMaTHIeCKOTro
MOJICTTUPOBAHHSI C
UCIIOJIb30BaHUEM
(GyHKIIMOHAJILHOTO
aHaJIM3a;
ymembp:
MaTeMaTU4eCKUi
armmapar
dbopmanuzanumn
pelaemMbIxX 3a/1a4

MMPUMCHATD

JUIA

Jupuxiie x(t) U3MEPUMOH,
uHTerpupyemoir mo JleGery Ha
orpeske [0,1]. Haiitu [ ! y®)dt s
cmblciie JleOera.
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2. OtOupaer nis
perieHus
HCCJIeIOBATEIhCKOM
3a7a4u
MaTEeMaTUYCCKHEC
METOAbI U MOJIEIIH,
OCYIIECTBJISIET
MIPOBEPKY
aJICKBaTHOCTH
MoOJeJIeH, aHaInu3 U
UHTEPIPETALHIO
pPE3yIbTATOB.

3HAMb: METOJIBI
(bYHKIIMOHATIHLHOTO
aHaJM3a U OCHOBHBIE
CHOCOOBI TOCTPOCHHS
TIPHUKJTATHBIX
MaTeMaTHYECKUX
MOJICIICH;

YMemp: TIPUMECHSTh
METO/TBI
(bYHKIIMOHATIHLHOTO
aHaJIM3a MIPH PEIICHUN
(hrHaHCOBO-
SKOHOMHYECKHUX 3a/1a4
METOIOM
MaTEeMaTHYECKOTO
MO/JICIIMPOBAHUS

BeisicauTth,  ABIsAETCS M B
IIPOCTpaHCTBE [2 BhIpakeHHE

St,y) =%

(o)
1
XnYn CKaJSIPHBIM
n

n=1

IIPOU3BEICHUEM. Jlatb
KJIACCUYECKOE CKaJIIPHOE
npousBenenne B l2. Bymer sm
IIPOCTPAHCTBO [2 [TOJIHBIM
OTHOCHUTEJIBHO METPHKH,
MTOPOKIACHHOU CKaJISIPHBIM
npousseaenuem S(x, y)?

B mpocrpanctee  L2[0,1] s
MHOXECTBa U={ue

2
:(f, u(t)dt) <1}. noxasats

€ro BBINYKJIOCTh M 3aMKHYTOCTb,
JaTh MIPaBUIIO BBIYMCIICHHS
METPUYECCKOM MPOCKITUHU Ha
MHOecTBO U.

IIpuMepbI IPAKTHKO-OPHEHTHPOBAHHBIX (CUTYALMOHHBIX) 3aIaHUMI

1. OGocHyiiTe, MPUMEHUMBI JU B TUIbOepTOBOM mnpocTpanctBe H a) merpuueckuit, 0)

c1a0bIi,

MUHUMU3AIUU JUHEWHON (PYHKIIMU HA 1Iape:

B) CWIbHO BBINYKJBIM BapuaHThl TeopeMbl Beliepmrpacca s 3agadu

](u) - ”l}f’ U= Sl(uO)' ](U,) = (G,U)H, Ug, a e H?

2. O0ocHyiiTe, MPUMEHUMBI JTU B TWIbOepTOBOM mpocTpanctBe H a) merpuueckuit, 0)

ca0bIi,

MUHHUMH3AIUY KBaIPATUIHONU (DYHKITMHU HA MIape:

B) CWIbHO BBINYKJBIM BapuaHThl TeopeMbl Beliepmrpacca s 3agadd

Jw) - inf, U = S1(uo), Jw) = (@, u)3y ug,a € H?

3. O6ocHyiiTe, MpUMEHUMBI JI1 B THiIbOepTOBOM TpocTpaHcTBe H a) merpuyeckuii, 0)

c1a0BIH,

B) CWJIbHO BBINYKJIBIM BapuaHThl Teopembl BeliepmTpacca s 3amadu

MUHUMHU3AIUU KBAIPaTUYHON (DYHKIIMHU HA TUNIEPIIOCKOCTH:

Jw) - inf, U={ueH:(uby=1}, Jw) =|lu—cllf b,ce H?
U
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4. OOGocHyiiTe, MPUMEHUMBI JU B THWIHOEPTOBOM mpocTtpaHcTBe H a) mMerpuueckuit, 0)
cnalOblii, B) CHJIBHO BBINYKJIBIA BapuaHThl Teopembl Beilepmitpacca npns  3anayu

MUHUMH3ALUU KBAJPAaTUYHON (QYHKIIMH Ha CJIOE:
Jw) = inf, U= {u € H: (u, b)u| < 1}, J(w) = |lu—cll3p b,c € H?
U

5. Bemmucars KpI/ITepI/Iﬁ ONTUMAJIBHOCTHU U C €ro INOMOIIBIO PCUHINTL 3a1a9y MUHHUMH3AllUN

JUHEHMHON (YHKIIMH Ha IIape:

Jw) - inf, U = S1(uo), J(w) = (a, u)m, uo,a € H?

6. Bemucath KpI/ITCpHﬁ OIITUMAJIBHOCTHU U C CI'0 ITIOMOIIBIO PCIIUTDL 3aJa49y MUHHUMHU3allu1

KBaJpaTUYHON (PyHKIMHU HA 1Iape:

](u) - inf, U= Sl(uO)l ](U,) = (aru>2H-ﬂl Up, a e H?
U

7. Bemmucath KpHTepHI}JI OIITUMAJIBHOCTHU U C CT'0 IIOMOIIBIO PCIIUTL 3aJa9y MUHHUMHU3AllUN

KBaJpaTUYHON (PYHKIIMU HA TUIIEPIIIIOCKOCTH:
J@) = inf, U = {u € H: (w,byy =13, Jw) = llu —clly byc € H?
U

8. BrinucaTh KpuTEpHil ONTUMAILHOCTH U C €0 TOMOIIBIO0 PEIIUTh 3a/1a4y MUHUMHU3AINH

KBaJpaTUYHON (PYHKIIMU HA CIIOE:

Jw) —»inf, U={u € H: {u,b)y| <1}, J(w) = |lu—cl|l3 bc € H?
U

IIpuMepHBbIe BONPOCHI JJ151 MOATOTOBKHU K 3a4eTy
1. Yto Ha3bIBaeTCS JEKAPTOBBIM MPOU3BEACHUEM 0ECKOHEYHOM CUCTEMbI MHOYKECTB?
2. JlaitTe onpenenieHrne BO3pacTarolel moclieJOBaTEIbHOCTH MHOKECTB.
3. Jlaiite onpeeneHue yObIBarolen mociae0BaTeIbHOCTH MHOYKECTB.
4. JlaiiTe onpeeneHrne HIKHETO Ipejiesia Mociae0BaTeIbHOCTA MHOXKECTB.
5. [laiiTe onpeeneHue BEpXHEro npejesna nocjie10BaTeIbHOCTH MHOXKECTB.
6. Uto Takoe BepXHsA IpaHb JUHEHHO YIIOPSIOYEHHOTO MHOKECTBA?

7. YTO Takoe MaKCUMaJbHBIN 3JIEMEHT YaCTUYHO YIOPSI0YEHHOIO MHOKECTBA?
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8. Chopmynupyiite nemmy [lopHa.
9. Chopmymupyiite Teopemy Kantopa — beprireiina o CyecTBOBaHUN OUEKITUU.

10. B kakxom ClIydac roBopiT, 4YTO MOIIHOCTE OAHOI'O MHOKCCTBA HC IIPCBOCXOAUT

MOIIHOCTH JPYroro MHOKeCTBa?

11. B xakoMm ciydae TOBOPST, UTO MHOKECTBA UMEIOT OJJMHAKOBYIO MOIITHOCTh?
12. JlaiiTe onpeneneHue KoJiblia MHOKECTB.

13. [aiite onpeaenenue anreOpbl MHOKECTB.

14. JlaiiTe onpeneneHre CUrMa-KoJabla MHOKECTB.

15. Jlaiite onpenenenre curMa-aireOpbl MHOKECTB.

16. [laiiTe onpezenenne Mepbl Ha KOJIbIIE MHOKECTB.

17. JlaitTe onpeneneHue CYeTHO-aJIUTUBHOM MEPhI HA CUTMa-KOJIbll€ MHOYKECTB.
18. B 9em coCTOHT CBOWCTBO CYETHON MOJTYaTATUBHOCTA MEPHI?

19. B yeM coCTOUT CBONCTBO MOHOTOHHOCTH MEPHI?

20. 3anuiute GopMyITy BKIIOUSHUS-UCKITIOUEHUS JUTS IBYX MHOKECTB.

21. B 4eM cOCTOUT CBOWMCTBO HEMPEPHIBHOCTU CUETHO-AJIUTUBHONU MEPHI?

22. B kakoM cily4yae roBOPSIT, 4YTO OJHA CYETHO-aJIUTUBHAS Mepa aOCOJIOTHO HEMPEPhIBHA

OTHOCHUTEJILHO APYTrOM CUETHO-aAAUTUBHON MEPbI?

23. Kakue mHOkecTBa Ha ipsiMoit R HazweIBaroTCst ipocThiMH (110 XKopaany)?

24. Kak onpenensiercs Mmepa XKopaaHa a1 mpocToro MHOXecTBa Ha R?

25. Jlaiite onpeneneHue BHENTHEH Mepbl KopaaHa Jijisi OrpaHMYeHHOTO MHOXKecTBa Ha R.
26. Kakne MHOXKeCTBa Ha3bIBAIOTCS M3MepUMbIMU 110 XKopaany?

27. Kak onpenensercs mepa XKopaana ais usmepumoro o Kopaany MHOxkecTBa?

28. IlpuBenute mnpUMEP OIPAHUYEHHOTO CUETHOTO MHOXKECTBA, HEU3MEPUMOIO IO
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Kopnany.

29. Kakue MmHOkecTBa Ha ipsMoit R HazbeIBatoTcst anemeHnTapabivu (1o Jlebery)?
30. Kak onpenensiercst mepa Jlebera juist sneMeHTapHOTO MHOXKECTBa Ha R?

31. [laiite onpeneneHue BHEIIHEH Mepbl Jlebera 11 MHOXkecTBa Ha R.

32. Kakue MHOKeCTBa Ha3bIBAIOTCS M3MEPUMBIMU 110 Jlebery?

33. Kak onpeaensiercst mepa Jlebera miis usmepumoro 1o Jlebery MHOkecTBa?

34. IlpuBenute mpuMep MHOXKECTBa Ha MpsAMOi, uMmeromiero mepy Jlebera 1 u He

COACPKAIICTO HHTCPBAJIA.

35. IlpuBeante npuMep OrpaHMUYEHHOTO MHOXKECTBA Ha MPsAMOii, u3MepuMoro 1o Jledery,

HO He u3Mmepumoro no JKopaany.

36. Kakast ¢pyHKIMS Ha3bIBACTCS U3MEPUMOIA?

37. YTo Takoe cX0JUMOCTb IOCIIEI0BATEIbHOCTH U3MEPUMBIX QYHKIUI 10 Mepe?
38. JlaiiTe onpeneneHne U 3aMUIIATE OOIINIA BUJ TIPOCTON (QYHKITHH.

39. Kak onpezensercss HHTETpall OT MPOCTON (PYHKITHH?

40. Kakoe cBOMCTBO MHTErpalia HA3bIBACTCS TMHEHHOCTHIO?

41. Yto Takoe aAIUTUBHOCTb UHTETpaia?

42. B yeM cOCTOUT CBOMCTBO CUCTHOM aIUTUBHOCTH UHTETpaja?

43. Kak omnpenensiercst uaterpan Jlebera oT HeOTpUIIATEILHON M3MEPUMON (DYHKIIMH TIO

M3MEPUMOMY MHOKECTBY?

44, B kakoMm ciy4ae TOBOPST, YTO YUCIIOBas (YHKIMS HA HEKOTOPOM MHOXECTBE paBHA

HYJIIO IIOYTH BCIOAY?

45. Chopmynupyiite Teopemy JIeBu 0 MOHOTOHHON CXOJUMOCTH.
46. B ueM cocTOUT CBOMCTBO a0COIOTHOM HEMIPEPHIBHOCTH UHTETpaa?

47. Chopmynupyiite Teopemy Pamona — Hwukomuma o0 oOmieM Bujae aOCOIOTHO
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HEMPEPHIBHON MEPHI.

48. Kak ompenensiercst uarerpan Jlebera ot 3HaKonepeMeHHOW M3MEPUMON (PYHKIIUU TTO

U3MEPUMOMY MHOXECTBY?

49. Chopmynupyiite Teopemy Jlebera 06 orpaHUYECHHON CXOIUMOCTH.
50. Chopmynupyiite kpurepuii Jlebera uaterpupyeMocty QyHkimu mo Pumany.
51. Yto Takoe 0€CKOHEYHOMEPHOE JIMHEUHOE MPOCTPAHCTBO?

52. Kak OIIPCACIIACTCA IIOHATHC JIMHEMHOW 3aBUCUMOCTHU I IIPOU3BOJIBHOT'O MHOXKCCTBA

BEKTOPOB JINHEMHOTO TPOCTpPaHCTBA?

53. Urto Takoe 0a3uc ['amens TMHEHHOTO MTpOCTpaHCTBA?

54. Oxapakrtepusyite 0azuc ['amenss TMHEHHOro MPOCTPAHCTBA, KAK MUHUMAJIbHYIO

CUCTCMY BCKTOPOB, 06J1az[a}omy}o HCKOTOPBIM CBOMCTBOM.

55. UTo MOXKHO YTBEpXAaTh O JBYX Pa3IMYHBIX Oa3zucax ['amerns ogHOTo JTMHEHHOTO

IpOCTpaHCTBa?

56. Uto Takoe (pakTop-mpoCTPaHCTBO JIMHEWHOTO IPOCTpaHCTBA?
57. ChopmynupyiiTe HepaBeHCTBO MUHKOBCKOTO IS PSIZIOB.

58. JlaifTe ompeneneHue JMHEHHOTO HOPMUPOBAHHOTO MPOCTPAHCTBA OECKOHEUHO MAJIbIX

OCJIEN0BATEILHOCTEN.

59. Jlaiite ompeneneHUEe JHUHEHHOTO HOPMHUPOBAHHOTO MPOCTPAHCTBA CXOJSIIUXCS

[IOCJICAOBATEILHOCTEMH.

60. [laiiTe ompeneneHNe JTHHEHHOTO HOPMHUPOBAHHOTO MPOCTPAHCTBA OTPAHUYCHHBIX

[OCJIEN0BATEIILHOCTEN.

61. Jlaiite onpenenenue JleberoBa mpocTpaHCcTBa MOCIEIOBATEIHHOCTEH.
62. ChopmynupyiiTe HepaBeHCTBO MUHKOBCKOTO JJI1 HHTETPAJIOB.

63. JlaiiTe ompeseneHne JMHEHHOTO HOPMHUPOBAHHOTO TMPOCTPAHCTBA OrPAHUYCHHBIX
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byHKIMA.

64. [laiite onpeeneHne JMHEHHOTO HOPMUPOBAHHOTO IPOCTPAHCTBA HEMIPEPHIBH(YHKIUH.
65. [laliTe onpeneneHne TMHEMHOTO HOPMUPOBAHHOTO MPOCTPAHCTBA (PYHKIIHIA,
OTPaHUYEHHBIX B CYIIIECTBEHHOM.

66. Jlaitte onpeneneHust mpoctpaHcTs Jlebera.

67. JlaiiTe onpenesieHe METPUKH.

68. JlaiiTe onpenencHue HOPMBI.

69. [laiiTe onpenenenre NOITyHOPMEI.

70. Uto Takoe OTKPHITHIN MIap B METPUIECKOM MTPOCTPAHCTBE?

/1. Yto Takoe 3aMKHYTBIH IIap B METPUYECKOM IIPOCTPAHCTBE?

72. JlatiTe onpenenenre OrpaHiYeHHOT0 MHOKECTBA B METPUIECKOM ITPOCTPAHCTBE.
73. Uto Takoe cXosmIasicst OCIe0BaTeIbHOCTh TOYEK B METPUIECKOM MTPOCTPAHCTBE?
74. B xakoM ciryyae HOPMBbI Ha3bIBAIOTCS SKBUBAJICHTHBIMH?

75. JlaiiTe onpeneneHre BHyTPEHHENH TOUKH MHOYKECTBA.

76. JlaiiTe onpeneneHne npeaeaIbHON TOYKH MHOKECTBA.

7'7. JlaiiTe onpenesieHue TPAaHUYHOM TOYKU MHOKECTBA.

78. JlaiiTe onpeneaeHre U30JIUPOBAHHON TOYKHA MHOXKECTBA.

79. JlaiiTe onpeereHrne OTKPBITOTO MHOYKECTBA.

80. JlaiiTe onpeneneHne 3aMKHYTOTO MHOXKECTBA.

81. Yto Takoe 3aMbIKaHUE MHOXECTBA?

82. KakoB 0011uii BUJI OTKPBITOTO MHOXECTBA Ha npsimoit R?

83. UTo Takoe HempephIBHOE OTOOPAKEHUE OJHOTO METPUUECKOTO MPOCTPAHCTRA B APYroe?
84. [lalite onpenesienre GyHAaMEHTAbHON MOCIEA0BATEILHOCTH TOYCK.

85. Uto Takoe MojaHoe METPUUYECKOE MPOCTPAHCTBO?

86. Uto Takoe 6aHaXOBO MPOCTPAHCTBO?
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87. Chopmynupyiite TeopemMy 00 yObIBarOIIEH MOCIEI0BATEIIbHOCTH 3aMKHYTBIX IIaPOB.
88. JlaiiTe onpeneneHne CXOIAIMIErocs psjaa B 0aHaXOBOM MPOCTPAHCTBE.

89. Chopmynupyiite mpu3HaK abCOIIOTHOM CXOUMOCTH psifia B OAHAXOBOM IMPOCTPAHCTBE.
90. latiTe onpenenenue 6a3uca lllaynepa B 6aHaxoBOM IIPOCTPAHCTRE.

91. JlaiiTe ompeneneHne KOMIAKTHOTO MHOYKECTBA B METPUUYECKOM ITPOCTPAHCTBE.

92. Kak MOXHO OJHO3HAaYHO OXapaKTEpPH30BaThb KOMIIAKTHBIE MHOXECTBA B

apu(pMeTHYECKOM IPOCTpaHCTBE?

93. Cpopmynupyiite kpurepuit Xaycnopda KOMIAKTHOCTH IPOCTPAHCTBA.

94. Chopmynupyiite Teopemy Beliepmrpacca o uncioBoil GyHKIMU, HEMPEPHIBHON Ha

KOMIIAKTC.

95. B kakoMm cirydae roBopsT, YTO OTOOPaKEHUE yIOBIETBOPSET yciaoButo Jlummmuia?

96. Uto Takoe coxuMaroriee 0ToopakeHue?

97. Uto Takoe HEMOABMKHAS TOYKA OTOOpakeHUs?

98. Chopmynupyiite TeopeMy banaxa o HEMOABMKHON TOYKE CHKMMAIOIIETO OTOOPaKEHUSI.
99. Uto Takoe CKaISIpHOE MPOU3BEICHHUE B TUHEHHOM IMPOCTPAHCTBE?

100. Cdopmynupyiite HepaBeHCTBO Komm — ByHSKOBCKOTO 1Jii  CKaJIIPHOTO

IMPOU3BCACHMA.

101. Kak onpenensieTcst HOpMa, MOPOKIEHHAS CKAJIIPHBIM IMPON3BEICHUEM?

102. Kakoe cBONCTBO OJTHO3HAYHO XapaKTepU3yeT HOPMY, TOPOKIACHHYIO HEKOTOPHIM

CKQJISIPHBIM MPOU3BECHUEM?

103. Yto Takoe rusibOepTOBO MPOCTPAHCTBO?

104. Kak omnpenensieTcss CKaJsipHOE NPOU3BEACHHUE B MPOCTPAHCTBE KBAJIPATUYHO—

CYMMUPYEMBIX MOCIEI0BATENbHOCTEMN?

105. Kak omnpenensieTcs CKaJsipHOE NPOU3BEACHUE B MPOCTPAHCTBE KBAJAPATUYHO—
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UHTETPUPYEMBIX QYHKITHH?

106. Yto Takoe OpTOroHaIbHOE TOTIOTHEHHE MHOXKECTBA?

107. Chopmynupyiite TeopeMy 00 OpTOrOHATBLHOM MPOSKITUH.

108. Onmmmte npouenypy ['pamma — [IIMuaTa OpTOTOHAIM3AIMHA CUCTEMBI BEKTOPOB.
109. ChopmymnupyiitTe HepaBeHCTBO beccernst 11t opTOHOPMUPOBAHHOM CUCTEMBI BEKTOPOB.
110. [MaiiTe onpeneneHrne OpTOHOPMUPOBAHHOTO Oa3wuca.

111. Chopmynupyiite paBeHcTBO [lapceBasis it OpTOHOPMHUPOBAHHOTO Oa3uca.

112. Kak MO’KHO OJHO3HAYHO 0XapaKTePU30BaTh OPTOHOPMHUPOBAHHYIO CHCTEMY BEKTOPOB,

SIBJISIFOITYIOCSI OPTOHOPMHUPOBAHHBIM 0a3ucom?

113. [IpuBeaute mpuMep OPTOHOPMHUPOBAHHOTO Oa3nca B MPOCTPAHCTBE KBAIPATHUHO-

UHTErPUPYEMbIX QYHKIIUH.

114, JTaiiTe onpeeeHue JMHEHHOTO OIlepaTopa.

115. JlaiiTe onpeaeneHue TMHEHHOTO (PYHKITMOHAIA.

116. Yto Takoe orpaHWYEHHBIN JTMHEHHBIN oniepaTop?

117. Yro Takoe orpaHUYEHHBIN JIMHEWHBIN QYyHKIIMOHAT?

118. Kak onpezensieTcst Hopma JIMTHEHMHOTO omnieparopa?

119. Kak onpepensieTcst HOpMa JIMTHEWMHOTO (DyHKIIOHAa?

120. ChopmynupyiiTe CBOMCTBA HOPMBI TUHEHHOTO OTPAHUYEHHOTO OTIepaTopa.

121. Yto Takoe HOPMUPOBAHHOE MPOCTPAHCTBO JIUHEHHBIX HENPEPHIBHBIX (YHKIIMOHATIOB?

122. Chopmynupyiite TeopeMy Pucca o0 o0miem Buae JTUHEHHOTO HENPEPHIBHOTO

¢dbyHKIIMOHANA B TUIILOEPTOBOM IIPOCTPAHCTRE.
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8. IlepeyeHb OCHOBHOI U IONOJTHUTEILHOH Y4eOHOM JIUTEPATYPbI, HE00X0AUMOI /1A

OCBOCHHUA JTUCHUIIIMHBI

OcHoBHas JiuTEpaTypa:

. Kyty30B, A. C. BBenenue B pyHKIIMOHAIBHBIN aHANN3 | yueOHOe mocodue / A. C. KyTy30B.
— Mocksa ; bepmun : Iupekr-Meaua, 2020. — 482 c. — ObC YHuBepcurerckas 6ubamorexa
ONLINE. - URL: https://biblioclub.ru/index.php?page=book&id=571413 (nmara

oOpamenus: 19.01.2023). — TekcT : 37I€KTPOHHBI.

JlonoTHUTe IbHASA JINTEpaTypa:

. Hepp, B. SI. OyHKuMOHANBHBIN aHamU3 (C yNPaKHEHUSAMH W PELICHUSIMU). : ydeOHOe
nocobue / B. . lepp. — Mocksa : KunoPyc, 2023. — 510 ¢. — 2bC BOOK.ru. —
URL:https://book.ru/book/947268 (nara oOpamenus: 19.01.2023). — Teker

3JIEKTPOHHBIN.

9. Ilepeyenn pecypcoB HH(GPOPMANIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn « AHTEpHET,

H606XOI[I/IMI)IX AJIfA OCBOCHUA NUCHHUIIIMHBI

JIuunblii kabuneT oOyvaromierocs https://org.fa.ru

DnektponHas oudanorexka @unancoBoro yuusepcuteta (Ob) http://elib.fa.ru/

1

2

3. DnekrponHo-oubnmnoreunas cuctema BOOK.RU http://www.book.ru

4.  DueKTpoHHO-OMOIMOTeuHas cucTeMa «YHUBepcuTeTckas oubmoreka OHJIAVTH»
http://biblioclub.ru/

5.  DnekTpoHHO-OMONMHMOTEUHAs cucTema Znanium http://www.znanium.com

6. DiaexTpoHHO-OHOIHOTEuHAs cucTeMa m3narensersa « OPAUTy https://urait.ru/

7.  DIeKTPOHHO-OMOIMOTeUHAas cucremMa W3aTEILCTBA ITpocnext

http://ebs.prospekt.org/books

8. DiexTpoHHO-OMOIMOTEUHAs cHCTeMa u3aareabcTBa «Jlanby https://e.lanbook.com/

9. Jenosas onnaitH-onoOanoreka Alpina Digital http://lib.alpinadigital.ru/

10. Hayunas snextponnas 6ubimoteka eLibrary.ru http://elibrary.ru

11. HammonanbHas 37eKTpoHHas OubnuoTeka http://H36.pd/

12. CIIAPK https://spark-interfax.ru/
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13. Academic Reference http://ar.cnki.net/ ACADREF

14. DnexkTpoHHas KOJUISKIIMS KHWT HW3JIaTenbcTBa  Springer:  Springer  eBooks

http://link.springer.com/

10. MeToauveckue ykazaHus JJjisi 00y4aromuxcsi 10 0CBOCHUIO JUCHMILIHHbI

Lens MeTOaMYECKUX PEKOMEHAAINI — 00eceunTh CTYJeHTy OakaiaBpuaTa (jaiee —
CTYJIEHTY) ONTUMAJbHYI0 OPTraHHM3aLMI0 MpOILlecCa W3YYEHUS NHCLMIUIMHBI, a TaKkKe
BBIIIOJIHEHHSI PA3JIMYHBIX (DOPM CAMOCTOSATENBHOM paOOTHI.

Memoouueckue pekomeHOauuu no u3y4eHuI0 OUCUUNIUHbL

CryneHTaM HEOOXOIMMO O3HAaKOMHUTBCS C COJAEpKaHUEM paboyeill MpOorpaMMel
aucuuIuingbl (nanee — PILJL), ¢ uemsMu v 3ajayaMu TMCUUILIUHBL, €€ CBI3AMH C JPYTHMHU
JUCLMILIMHAMH 00pa30BaTeIbHON NPOTrpaMMbl, METOANUYECKUMHU Pa3pabOTKaMH 110 JTaHHOU
JUCUUIUIMHE, UMEIOIIMMHCSI Ha 00pa30BaTENbHOM IMOpTale M CaiTe JernapTaMeHTa, C
rpauKOM KOHCYJIbTALUIA MPENoIaBaTENEH.

Pexomenoayuu no no02omogke K 1eKYUOHHHIM 3AHAMUAM
(meopemuueckuit Kypc)

N3yyenne [ucUMIIMHBL TpeOyeT CHUCTEMAaTHYeCKOro M MOCJIEI0BATEIBHOIO
HAKOIUIEHUSI 3HAHUH, CIIEIOBATEIbHO, MIPOMYCKU OTIEJIBHBIX TEM HE MO3BOJSIOT TITyOOKO
OCBOWTH MpeaMeT. IMEeHHO T03TOMY KOHTPOJIb Ha/l CHCTEMAaTHYECKOW paboTOM CTY/IEHTOB
BCErJla HAXOIUTCS B IEHTPE BHUMAHUS JICTIApTaAMEHTA.

CryneHTam peKOMEHyeTCs:

- Tepel KakJoW JIeKIHeW MpocMaTpuBaTh pabouyro MPOrpaMMy AUCLMILIAHBL, YTO
MO3BOJIAT COKOHOMUTBH BPEMSI HA 3alHCHIBAHUE TEMBbI JIEKI[MH, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEHIyEeMOU JIUTEPATYPHI;

- Ha OTJIEeJbHBIC JIEKIIMU TPUHOCUTH COOTBETCTBYIOIIMIM MaTepral Ha OyMaXKHbIX WIH
AJEKTPOHHBIX HOCUTENSAX, MPEICTABICHHBIN JIEKTOPOM Ha mopraie. J[aHHbIi Marepual
OyZIeT oxapakTepu30BaH, IPOKOMMEHTHPOBAH, JIOMIOJIHEH HETIOCPEICTBEHHO HE JICKIUU;

- mepej OYepeHON JeKIHe HeoOXOIMMO MPOCMOTPETh MO KOHCHEKTY MaTepuall
npenpayei aekuun. [lpu 3aTtpyniHeHusIX B BOCIPUATUN MaTepHalia clieqyeT oOpaTUThCs

K OCHOBHBIM JIUTCPATYPHBIM HCTOYHHUKAM, €CJIN p3.306paTBC}I B MaTcpuajic€ OIIATh HC
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yAQJI0Ch, TO 0OPATUTECH K JIEKTOPY (110 rpaduKy ero KOHCYJIbTAIIMi) I K TIPEIogaBaTelto
Ha MpaKkTU4YeCKUX 3aHATUsIX. He ocrapistiite «OeNbIX MSATEH» B OCBOEHUH MaTepHaia.
Pexomenoayuu no no02omoeke K nPAKmuuecKum (CEMUHapCcKum) 3aHAMUAM

CryneHram clienyer:

- NPUHOCHUTH C CO0OMl PEKOMEHJOBAaHHYIO IMpENojaBaTesieM JIUTEPaTypy K
KOHKPETHOMY 3aHATHIO;

- JI0 OYEPEIHOr0 MPAKTUYECKOTO 3aHSTHUA MO0 PEKOMEHIOBAHHBIM JIUTEPATYPHBIM
HMCTOYHUKAM ITPopadoTaTh TEOPETUUECKUM MaTepHall, COOTBETCTBYIOIICH TEMbI 3aHSITHS;

- TpU TOATOTOBKE K MPAKTUYECKUM 3aHATHIM CJIeIyeT 00s3aTeIbHO UCTI0JIb30BaTh HE
TOJIBKO JICKIIMH, HO U JPYTYIO YIECOHYIO JTUTEPaATypY;

- B Havaje 3aHSATUM 3a]aTh MPErNoiaBaTeI0 BOMPOCH M0 MaTepHaly, BbI3BaBIIEMY
3aTPyIHEHUS B €ro NMOHMMAaHWM W OCBOCHMH, MPH PEIICHUW 3a]a4d, 3aJaHHbIX IS
CaMOCTOSITEJILHOTO PEIICHHUS;

- B XOJI€ CEMUHAapa J1aBaTh KOHKPETHBIC, YETKUE OTBETHI MO CYIIECTBY BOIIPOCOB,;

- Ha 3aHIATUM JIOBOJAMTH KaXIYyI 3aJady JO OKOHYATEJIBHOTO PpEIICHUS,
JEMOHCTPUPOBATh MTOHUMAHKE MPOBEJICHHBIX PAcueTOB (AHAJTM30B, CUTYallMil), B Cilydyae
3aTPYIHECHHUM 00paIaThCs K MPEenoaaBaTeto.

Memoouueckue pekomeHOauuUU nO 6bINOJITHEHUIO PA3TUYHBIX (hOpM
CAMOCHOAM ENbHBIX OOMAUIHUX 3A0AHUITL

CamocrosTenbHas padoTa CTYJASHTOB BKJIFOYAET B ce0sI BBIMOJHECHHUE PA3JIMYHOTO POJIa
3a/1aHUM, KOTOPbIE OPUEHTHUPOBAHBI Ha 0oJiee rITyOOKOE YCBOCHHE MaTepualia u3ydyaeMou
nucuUIUIMHbL. K BBITTOTHEHUIO 3alaHuil JI1 CaMOCTOSITEIbHOM PabOThl MPEAbIBISIOTCS
cienyrome TpeOOBaHUS: 3aJaHUS  JOJDKHBI  BBITIONHSATHCA  CAMOCTOSATEIHLHO U
MPEACTaBISATHCS B YCTAHOBJICHHBIM CpPOK, a TaKXe€ COOTBETCTBOBATh YCTAaHOBJICHHBIM
TpeOOBaHUSIM IO 0(OPMIICHHUIO.

Crynenram ciienyer:

- PYKOBOJICTBOBaThCs rpaKOM CaMOCTOSITEIbHOM paboThI, onpeaeieHHbIM PIT/;

- BBINOJHATH BCE I[UIAHOBBIE 3aJlaHMsl, BbIJABa€Mble MpenoaaBaTeNIeM st
CaMOCTOSITEJIbHOTO BBITIOJIHEHUS, U pa30UpaTh HaA CEMUHApPAX U KOHCYJbTALMSAX HESCHbBIC
BOIIPOCHI;
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- HUCIIOJIB30BaTh IIPU IIOArOTOBKE HOPMAaTUBHBIE JOKyMeHTbl DHUHAHCOBOrO
YHUBEPCUTETA,;

- TpU TOATOTOBKE K 3aueTy NapajulebHO MpopadaThiBaTh COOTBETCTBYIOIINE
TEOPETUUECKHUE U PAKTUUECKUE Pa3Aeiibl JUCHUILINHBL, (GUKCUPYS HESICHbIE MOMEHTBI AJIs
UX 00CYKJ€HUS Ha IUIAHOBOW KOHCYJIBTALIMH.

Memoouueckue pekomenoayuu no pabome c 1umepamypou

JIrobast popma camMoCTOSITENBbHOW pabOThl CTyJEHTa (IMOATOTOBKA K CEMHHAPCKOMY
3aHATHIO, BBIMOJHEHUE  CAMOCTOSITENBHOW  paOOThl) HAYMHAETCS C  M3YYCHUS
COOTBETCTBYIOILIEH JIUTEPATYpPhl Kak B OMOIMOTEKE, TaK U JOMA.

K kaxmoil teme y4eOHOM NHUCUMIUIMHBI MOAOOpaHa OCHOBHAs U JOIMOJIHUTEIIbHAS
JUTEpaTypa.

[Ipu pabore ¢ nuTepaTypoil peKOMEHAYyeTcs AeNiaTh 3alCy. 3allUCH B TOW WJIM UHOU
(opMe HE TOJBKO CIIOCOOCTBYIOT MOHMMAHHUIO U YCBOCHMIO M3Y4aeMOI'0 MaTepuania, HO U
MTOMOTalOT BbIPA0AThIBATh HABBIKU SIBHOTO U3JI0’KEHUS B TUCBMEHHOM (POpMe TeX MIIM UHBIX
TEOPETUYECKHUX BOITPOCOB.

Memoouueckue ykazanusn no npo6eodenHuI0 NPaKmuieckKux 3aHAmul

[To cTpykType mnpakTHUYeCKHWE 3aHSATHS CJEeIyeT pa3AeauTh Ha YydeOHble U
KOHTPOJIBHBIE.

Yuebuvie npaxmuueckue 3anamusi CTPyKTYPHO COCTOST U3 CJIEAYIOIIUX KOMIIOHEHT:

® [POBEpPKA HAJIIMYUS BBIIIOJHEHHOIO 33JaHUsI CAMOCTOATENbHON pabOThl KaXI0T0
CTYJIEHTA;

e BBHIOOpOUYHAs MPOBEPKA KOPPEKTHOCTH BBHITIOJIHEHUS TIOMAIIIHETO 3a/JaHuUs;

e  pa300Op TUNMHYHBIX OMMOOK, BOBHUKIINX B CAMOCTOSITEIbHON padoTe;

®  pPacCMOTpPEHHE TEOPETHUECKHUX BOIMPOCOB, CBA3AHHBIX C TEKYIIIMM MPAKTUYECKUM
3aHITHEM;

e  pa30op METO/0B BBINOJIHEHHS MPAKTUUECKUX 3aJaHUI U pelIeHHs 3a/1ay;

®  KOPPEKTUPOBKA 3aJaHUI JIsl CAMOCTOSITENIbHOM PabOThI CTY/I€HTOB.

Konmponvnvie npaxkmuueckue 3anamus CTPYKTYPHO COCTOSIT M3  CIELYHOLIMX
KOMITOHEHT:

® IIPOBCACHHC aYJHUTOPHBIX CaAMOCTOATCIbHBIX pa60T;
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® [OJBEICHUE UTOTOB U Pa300p TUMTUYHBIX OLTUOOK, BOSHUKIINX MPU BHIIIOJIHEHUU
CaMOCTOSITENIbHBIX Pa0OT.

CTyneHThl JOJDKHBI OOpaTUTh BHMMAHHUE Ha IEPEUYEHb OCHOBHBIX KOHTPOJIBHBIX
MEpONPUATHIA, KOTOpbIE MPOBOAATCS B COOTBETCTBMM C paboueil mporpaMMoin
JVCLUIUIAHBI.

KOHKpEeTHBIE CPOKH IPOBEACHUS ITUX MEPONPUITUN CBOEBPEMEHHO TOBOIATCS J10

CBCACHUA CTYIACHTOB.

11. Hepequb l/IH(l)OpMalll/IOHHLIX TCXHOJ]OFHﬁ, HUCIIOJB3YEMBIX IIPH OCYIIECTBJICHUMN
06p330BaTeJII>HOFO nmpomoecca 1mo JUMCHUILIMHE, BKJIKOYad IIEPECYCHDb HCOﬁXOI{HMOFO

NMPOrpaMMHOI0 odecrnevyeHuss 1 MHPOPMANUOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMIJIeKT JTUIEH3UOHHOTO MPOTPAMMHOI0 00ECIIEYEHUS:
1. ITakeT opuUCHBIX TpOrpamm;
2. AatuBupyc Kaspersky;
11.2. CoBpemennbie podeccroHanbHble 0a3bl JAHHBIX U UHPOPMAIIMOHHBIE CITPABOYHBIE

CHUCTCMBI.

1. UndopmarmonHo-npaBoBas cuctema «l apanr;
2. Nudopmarnmonno-npaBoBas cucrema «Koncynsrant [1mtocy;

3. DnexrponHas sunukimoneaus: http://ru.wikipedia.org/wiki/Wiki;,

4. CucremMa KoOMIUIGKCHOrO  packpbitusi  uHpopmanum  «CKPUH» -
http://www.skrin.ru/;
11.3. CeprudunrpoBaHHbie MPOrpaMMHbIE U allllapaTHBIE CPEJICTBA 3AIUTHI HH(POPMALIUH

— HC IMIPCAYCMOTPCHBLI.

12. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOIi JIA OCYIIeCTBICHHUS

00pa30BaTeJILHOIO MpoIecca Mo AUCHUILINHE

I[J'I)I OCBOCHUA JUCIHUIIJIMHBI BOBMOKHO UCITOJIb30BAHUEC BBIYUCIIUTCIBHBIX CPCACTB —
KOMIIBIOTCP, CMapT(I)OH HJIM TUIAHIICT, B KAYCCTBC JOIOJHUTCIIbHBIX MHCTPYMCHTOB

OopraHu3alu U OCYIICCTBIICHUA 06p330BaTCJ'IBHOF0 mponecca.
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