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IMporpamma auctmumias! "Tpukitagaoit pynkimonansHeri anamms"; 01.03.04 "TpukiagHas MateMaTika'.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
Crpanunna 2 u3 11. Bl YHH




IMporpamma auctmumias! "Tpukitagaoit pynkimonansHeri anamms"; 01.03.04 "TpukiagHas MateMaTika'.

[IporpaMmy AUCIMIUTHHEL pa3padoTai(a)(u): DOoIeHT, K.H. (oneHT) Mokeitues B.C. (kadenpa MpuKIaHON MAaTEMATHKU U
HCKYCCTBEHHOTO MHTEJUIEKTA, OTAEIeH!e IPUKJIaJHON MaTeMaTuku 1 uHgopmatuku), Valery.Mokeychev@kpfu.ru ; nouenr,
K.H. (mouent) Pynr E.B. (kadenpa npukiagHOR MaTeMaTUKU U UCKYCCTBEHHOTO MHTEJUIEKTA, OT/IEJIeHUE MPUKJIaIHON
marematuku U uHgopmatuku), Elena.Rung@kpfu.ru ; gouenr, k.H. (gouent) CugopoB A.M. (kadenpa npukiagHoi
MaTeMaTUKU U UCKYCCTBEHHOTO UHTEJUIEKTA, OT/IeIeHUe MPUKJIaJHON MaTeMaTUKu 1 uHdopmatuku), Anatoly.Sidorov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yuarnImuiics, OCBOUBIINE QUCIWIUTAHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
TIK-3 CriocoOeH BJIaJIeTh METOJAMH MaTeMaTHIeCKON (PU3UKU M TIPUKJIATHOW MaTEMaTUKU
TIK-6 CIIocOOHOCTh TIPUMEHSITh 3HAHUS €CTECTBEHHO-MATEMATHIECKOTO IUKJIA, a TAKXKe
IPaK TMYECKUIA OMBIT ITPU MPOBEIEHUN HAYYHbBIX UCCIIEJOBAHUI

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):
HoyokeH 3HATh:

CryzieHTbl, 3aBEepIIMBIIME U3yUYeHUe JTaHHOW TUCIMILUIMHBI JOJKHBI ObITh 3HAKOMBIMH C TEMH pazjesiaMu (DyHKIIOHAIBLHOTO
aHaJM3a, KOTOPBIE TPAAUIIMOHHO UCIIONb3YIOTCS MPU UCCIEOBAHUY CBOUCTB AU depeHINaNbHbIX YPaBHEHUI C YACTHBIMU
MIPOU3BOAHBIMHU, P ITOCTPOESHUH YHUCJIEHHBIX METOJOB PEIIEHH 3a/1a4 MaTeMaTH4ecKoi (PU3MKHY, U 3HAKOMCTBO C
KOTOPBIMU HEOOXOJUMO [JIs1 MaTeMaTHKa-TIPUKJIaJHUKA.

HomKkeH yMeTh:
[TpakTHYeCKH peliaTh MpUMephl 1o (PyHKIIMOHATLHOMY aHATN3Y.

IloJoKeH BIIafieTh:

Kypcamu 1o HeJlMHEeHbIM YpaBHEHHUSIM C YaCTHBIMU TIPOM3BO/IHBIMY U 110 YUCJICHHBIM METOJAM PEIlIeHUs] YpaBHEHUH
MaTeMaTU4eCKOn (PU3HKHU.

IIOJ'I)KCH AE€EMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

ITomHOE O3HAKOMIIEHHE C TeOpHeﬁ 1 ME€TOJaMH (1)yHI(L[I/IOHaJ'[I>HOFO aHaJIn3a.

2. Mecto guciumimabl (MoayJist) B ctpykrype OIIOII BO

JanHas quctuIuinHa (MoayJib) BKodeHa B pazaen "B1.B.JIB.10.04 ucuuriunsl (MOayM)" OCHOBHOM NPO(eCcCUOHANIBbHOI
obpazoBarenpHOI porpammbl 01.03.04 "Tlpuknangnas matematuka (IpukiagqHass MaTeMaTrKa)" ¥ OTHOCUTCS K IUCIATUTIHAM
o Beidopy vacti OIIOIT BO, hopmupyemoii yuacTHUKaMu 0Opa3oBaTeIbHbIX OTHOLIEHHH.

OcBauBaercs Ha 3 Kypce B 6 cemectpe.

3. O0bemM qUCHMILIMHBI (MOYJIS1) B 3a4€THBIX € IHHUIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJJeHHbIX Ha

KOHTAKTHYIO Pa00Ty 00y4YaloImuxcsi ¢ Npeno/japareieM (Mo BHAaM y4eOHbIX 3aHATHI1) M HA CAMOCTOSTEJLHYIO
padoTy o0yuamuxcs

OO01mast TpyJOeMKOCTh AUCHUILINHBL COCTABIIsIeT 4 3ayeTHbIX (bie) enuHuIl(bl) Ha 144 vyaca(oB).

KonrtaktHas padora - 36 yaca(oB), B TOM uwciie Jiekiuu - 0 yaca(oB), mpaktudeckue 3auAtus - 0 yaca(oB), 1abopaTopHbie
padoThI - 36 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 54 vaca(oB).
KouTposns (3auét / x3amen) - 54 vaca(oB).
dopma MPOMeKyTOUHOrO KOHTPOJISI JUCHUILIMHBL: K3aMeH B 6 cemecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAa6OThI O JUCHHUILIHHE (MO/IYJIIO)
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Tema 1. OnpeneneHre METPUIECKOTO
IpOCTpaHCTBa, IpuMepsl. CBOICTBa CXOIAINXCS
nocjenoBaresbHocTeld. HepaBeHcTBa I'enbaepa u
MUHKOBCKOTO.

Tema 2. 3aMKHYyTHIE MHOKECTBA, CBOMCTBa
orepanuy 3amblkanus. [ToHbIe MeTpryecKue
rpocTpaHcTBa. TeopeMbl O IOJHBIX METPUIECKHX
MIPOCTPaHCTBAX.

Tema 3. TIpUHIMIT CKATBIX OTOOPAKESHUH.
Cenapa0enbHble IPOCTPAHCTBA, IPUMEPSI.

Tema 4. JIunelinsle npoctpancTBa. OnpeneneHue
JIMHEWHOTO MPOCTPAHCTBA, CBOMCTBA, TPUMEPHL.

Tema 5. OnpenesnieHre JTMHEHHOTO
HOPMHUPOBAaHHOTO MTPOCTPAHCTBA, IIPUMEPBI.
JIunerinbie MHOrOOOpa3usi. Teopema 00
n30MOopU3Me KOHEUHOMEPHBIX HOPMUPOBAHHBIX
npocrpaHcTs. Jlemma Pucca.
DaKkTOP-NPOCTPAHCTBO.

Tema 6. 'mb6epToBo npocTpaHcTBO. Onpenesnenye
rIb0epTOBa IPOCTPAHCTBA, CBOMCTBA CKAJISIPHOTO
rpon3BesieHus1, mpumepsl. Teopema 06
OPTOrOHAJIBFHOM pasiiokeHun. Kpurepnii Bciogy
TUIOTHOCTH MHOXECTBA B THJIbOEPTOBOM
MIPOCTPAHCTBE.

Tema 7. OpTOHOPMUPOBAHHBIE CUCTEMBI, PSIIBI
Dypee, HepaBeHCTBO beccens, 3aMKHYThIE U
MOJIHBIE CUCTeMBL. V130Mopdu3M cenapabesbHbIX
THIILOEPTOBBIX IPOCTPAHCTB.

Tema 8. OnpezesneHue JIMHEIHOro onepaTopa,
TIPUMEPBI, OCHOBHBIE CBOWCTBA. OrpaHUYeHHbBIC
JIMHEHBIE OTIePaTOPHI, CBSI3b MEKIY
HETPEPHIBHOCTBIO ¥ OTPAaHMICHHOCTHIO.

Tema 9. Hopma oneparopa. Teopema o
MIPOJOJIKEHNH JTUHEHHOTO OIIepaTopa.

10.

Tema 10. PaBHOMEpHast ¥ OTOUEYHAsI CXOAUMOCTH
onepaTtopoB. TeopeMa 0 MOJHOTE MPOCTPAHCTBA
JIMHEWHBIX OMEPATOPOB B CMBIC/IE PABHOMEPHO
cxoaumoctH. Teopema banaxa-Illteitnxays3a,
[OJIHOTA MPOCTPAHCTBA JIMHEWHBIX ONEPATOPOB B
CMBICJIE IIOTOYEUHOM cxoaumoctu. Heobxoaumoe u
JOCTATOYHOE YCJIOBUE MOTOYEUHON CXOJUMOCTH
OMepaTopoB.

11.

Tema 11. Teopembl 06 0OpaTHOM OrlepaTope.
I'pacpuk omeparopa, mprMepbl 3aMKHYTHIX
HEOrpaHMYEHHBIX oreparopos. Teopema banaxa o
3aMKHYTOM Tpaduke. CriekTp orepaTopa.

Crpanyna 4 u3 11.
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 12. Teopema XaHa-baHaxa, cieCTBUSI.
12. OO0mmii BUJ IMHEWHBIX (DYHKIIMOHAJIOB B 6 0 0 0 0 ) 0 3
KOHKPETHBIX ITPOCTPAHCTBAX

Tema 13. PeiekcrBHBIE TPOCTPAHCTBA,
conpsDKEHHBIE oniepaTopsl, mpuMepsl. Crnadas

13.[Co1P Patopel, TpHVIEP 6 0 0 0 0 2 0 3

CXOAMMOCTh B HOPMHUPOBAHHBIX IIPOCTPAHCTBAX.

Tema 14. Teopema Kanropa. Teopema 06
9KCTPEMAJIbHBIX 3HAYEHUAX HETIPEPBIBHBIX

14, [2XCTP pep 6 0 0 0 0 2 0 3

(pyHKIIMOHAIOB HA KOMITAKTHBIX MHOXKECTBAX.

Tema 15. Teopema Xaycnopda, cneacTsue.

15. Kpurepuii KOMll'IaKTHOCTI/I B KOHKP&TH])IX 6 0 0 0 0 ’ 0 3
[IPOCTPAHCTBAX: TeopeMa Aplieiia; Teopema
M.Pucca.
Tema 16. KoHeuHOMEPHOCTh Y KOMITAKTHOCTb.

16 Crabasi KOMIIAKTHOCTb, TEOpEMa O CJ1aboii 6 0 0 0 0 > 0 3

" |[KOMITAKTHOCTH OT PaHUYEHHBIX MHOXECTB.

Tema 17. CBoicTBa BIIOJIHE HETIPEPHIBHBIX
oreparopoB. Teopema 0 paBHOMEpPHOM TIpefese 6 0 0 0 0 > 0 3

17.
BIIOJIHE HEMIPEPLIBHBIX OINEPATOPOB.

Tema 18. YpaBHeHHsI C BIIOJTHE HETIPEPHIBHBIMHU
18. |oneparopamu. Teopemsr Ppenronsma. 6 0 0 0 0 2 0 3

1Toro 0 0 0 0 36 0 54

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)

Tema 1. OnpeeieHne METPUYIECKOT0 NPOCTPAHCTBA, NpuMepbl. CBOMCTBA CXO/IAIMMXCS MOCJIe/10BaTeIbLHOCTEI.
HepaBenctBa I'eabgepa 1 MUHKOBCKOTO.

Ha 3aHsaTUH BBOOUTCS IOHATHE METPUKH, JIAETCS ONpPEEIEHUE METPUIECKOTO POCTPAHCTRA, PUBOATCS IPUMEPHI
METPUYECKHUX MTPOCTPAHCTB. BBOAUTCS ONpeaesieHus CXOISIIMXCS MOCIE0BATENbHOCTEN U OrPAHMYEHHBIX MHOXKECTB.
O0cyxpaioTtcst ux cpoiictea. PopMyIUPYIOTCS U JOKa3biBaloTcs HepaBeHcTBa FOHra, ['enbaepa 1 MUHKOBCKOTO.

Tema 2. 33MKHYTLIE MHOXKeCTBa, CBOIICTBA ornepanuu 3aMbIKaHUs. IloanbIe MeTpUYEeCKHE NMPOCTPaHCTBA.
TeOpeMl:l O MOJHBIX METPUYECKHUX MMPOCTPAHCTBAX.

Tewma 3aHsATUA: TOJHOTA METPUYECKOI'0O MPOCTPAHCTBA. IIOKa3I)IBaIOTC${ JABE OCHOBHBIC TECOPEMBI O IMOJIHBIX METPUIYECKUX
IMPOCTPAHCTBAX. HpI/I 9TOM HCIOJIb3YIOTCA CBOMCTBA MOCJIEN0BATEJIbHOCTU 3aMKHYTBIX, BJIOXKEHHBIX APYI B Apyra iapos,
PaanyChbl KOTOPBIX CTPEMATCA K HYJIIO. q)OpMyJ'[I/IpyIOTCH HeO6XOJlI/IMbIe " 10CTaTOYHBIC CBOKCTBA MOJIHOTBI IMPOCTPAHCTBA.

Tema 3. IlpuHnun c:kaTeix oToOpakenuii. CenapadeJibHble NPOCTPAHCTBA, IPUMEPHI.

Ha 3anstun ®opmynpyiores v 1oka3biBaloTcst TeopeMa banaxa "TIpuHIMN cKaThIX OTOOpakeHU" U ee ClIeCTBHE.
[IpuBoasiTCS MpPUMEpPHI MX UCTIONB30BaHUs. [laeTcs onpeeseHne cenapadesibHOroO MPOCTPAHCTBA, IPUBOJSATCS IPUMEPHI
cenapabesIbHbIX IPOCTPAHCTB, 00CYKAAETCsl 3HAUYMMOCTb STOI'O CBOMCTBA IPH PEIIEHUH PAKTUYECKHX 33/1aY.

Tema 4. JIluneiinvie npocrpancTa. Onpe/ieseHne JUHENHOT0 MPOCTPAHCTBA, CBOIICTBA, IPHUMEPHI.

Ha 3anatum gaercs onpeneneHye JIMHEHHOTO MPOCTPAHCTBA, (POPMYJIHPYIOTCS aKCHOMBI JIMHETHOTO MTPOCTPAHCTBA,
JIOKa3bIBAIOTCS UX ciieAcTBUs. OOCYK/IAI0TCsl CBOWCTBA JIMHEHHOTO MPOCTPAHCTBA, MPUBOASATCS IPUMEPHI HAaNOOJIee BaKHBIX C
TOYKY 3pEHUs1 TPUIIOKEHUH JIMHEHHBIX TPOCTPAHCTB, POCTPAHCTBO HEMPEPHIBHBIX (DYHKIIHIA, 3aJJaHHBIX HA OTPEe3Ke,
npocrpaHcTBa Jlebera.

Tema 5. OnpeiesieHne JHHEHHOr0 HOPMHPOBAHHOTO MPOCTPAHCTBA, NpUMepbl. JInHeliHbIEe MHOT000pa3us.
Teopema 006 uzomop pu3zMe KOHEYHOMEPHBIX HOPMHP OBAHHBIX MpocTpaHcTs. Jlemma Pucca.
PakTOp-NPOCTPAHCTBO.
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Ha 3ansarun JaeTcs OINpeacICeHUE JIMHEWHOTO HOPMUPOBAHHOI'O MTPOCTPAHCTBA, CI)OpMYJ'II/IpyIOTCﬂ ux CBOﬁCTBa, MMpUBOAATCA
IpUMEPLI HanOoJiee BAXKHBIX C TOUKU 3pE€H1A HpI/IJ'IO}KeHI/Iﬁ JIMHEWHBIX HOPMHPOBAHHLIX ITPOCTPAHCTB. HaeTCH OIpeaCICHUE
H3OMOpq3H3Ma JIMHEWUHBIX HOPMUPOBAHHLIX IPOCTPAHCTB. ,HOKEBI)IBaIOTCS{ TeopeMa 00 I/I3OMOpq)I/13Me KOHEYHOMEPHbIX
HOPMHPOBAHHBIX ITPOCTPAHCTB.

Tema 6. 'nib6epToBo MpocTpancTBo. OnpeiesieHne rnJbGepTOBa MPOCTPAHCTBA, CBOIICTBA CKAJISIPHOTO
npou3BeeHns, npumepsl.Teopema 06 oproronaibHoM pa3ioxkeHnu. Kpurepuii Bcio1y IIOTHOCTH MHOKECTBA B
rIIbL6epTOBOM NPOCTPAHCTBE.

Haetcs onpezenenne rubOepTOBa MPOCTPAHCTBA, OOCYKIAIOTCS CBOMCTBA CKAJISIPHOTO TIPOU3BENEHM S, IPHUBOJISTCS IPIMEPHI
HanboJIee YacTO MCITOb3YEMbIX IMILOEPTOBBIX POCTPAHCTB. Y CTAHABIMBAETCS, YTO THJIHOEPTOBO MPOCTPAHCTBO -- YACTHBIN
Cltydail HOpMHPOBaHHOTO. JlOKa3bIBaeTCsl KPUTEPHIA BCIOY IUIOTHOCTH MHOKECTBA B TMIILOEPTOBOM IPOCTPAHCTBE.

Tema 7. OpToHOpPMHpOBaHHbIE CHCTEMBI, psijibl Pypbe, HepaBeHCcTBO Beccelisi, 3aMKHYThIe U OJHbIE CHCTEMBI.
N3omopdu3m cenapadeabHbIX THIL0EPTOBBIX MPOCTPAHCTB.

Jaetcs onpezeneHne OpTOHOPMUPOBAHHBIX CUCTEM, 00CYKIAETCsl BAXKHOCTh 3TOro NoHsATHsl. s psinoB ®ypbe, oCcTpoeHHbBIM
110 OPTOHOPMHUPOBAHHBIM CHCTEMaM, JOKa3bIBaeTCsl HepaBeHCTBO beccensa. BBoaATCs NMOHATHA NOMHOTH U 3AMKHYTOCTH
OPTOHOPMHMPOBaHHBIX cucTeM. Ha 3aHsTHM noKasbiBaeTcst Teopema 00 n3oMopdusme cernapadesbHbIX THIbOSPTOBBIX
MPOCTPAHCTB.

Tema 8. Onpeenenne JuHEHOT0 onepaTopa, NpUMepbl, 0CHOBHbIE cBolicTBa. OrpaHUYeHHbIE JUHEHHbIE
OIepaTophbl, CBA3b MEK/1Y HENPEePHIBHOCTHIO H OTPAHHYEHHOCTHIO.

)laIOTCH OIIpeACJICHUA aJAUTUBHOI'O OIl€paTopa, OJHOPOAHOIO, JIMHEWHOTO U OI'PaHUYECHHOIO oreparopa, yCTaHaBJIMBACTCA
CBA3b MEXKAY HUMMU. HOKaZ}bIBaeTCH, 4TO U3 aIAMTUBHOCTU OIl€paTopa U €ro HENPEPLIBHOCTU B OJIHOH TOYKE CJIIEAYI0T
JIMHEHHOCTh orneparopa v €ro HEIpEPLIBHOCTb HA BCEM IMMPOCTPAHCTBE. HpI/IBO)IHTCﬂ IMPpUMEPHI, O6cy)K)IaIOTC$I OCHOBHBIC
CBOICTBA. HOKEBLIBEICTCH TE€OpEMa O CBA3U MEXAY HEMTPEPHIBHOCTHIO U OIPAaHUYEHHOCTBIO JIMHEHHOTO orneparopa.

Tema 9. Hopma oneparopa. Teopema o npo0/KeHUH JUHEHHOTO onepaTopa.

JIJ1s1 orpaHNYeHHBIX JIMHEWHBIX ONIePaTOPOB BBOJAMTCS TIOHSITHE HOPMBI, 0OCYKIAI0TCSl CBOMCTBA HOpMBI. BriBoguTCS (hopmyna
JUIs1 BBIYMCJIEHUS] HOPMBI oniepaTtopa. [JokaseiBaeTcs TeopeMa O MPOJOoJIKEHUH JIMHEHHOTO OllepaTopa, 3aJaHHOTO Ha JINHEHHOM
MHOT000pa3uyl JTMHEHHOro HOPMUPOBAHHOT'O IIPOCTPAHCTBA, HA BCE JIMHEHHOE HOPMUPOBAHHOE IIPOCTPAHCTBO.

Tema 10. PaBHoMepHasi 1 OTOYeYHAA CXOJUMOCTHU onepaTopoB. Teopema 0 moJIHOTE NPOCTPAHCTBA JIMHEHHBIX
OIEepaTopoB B cMbIcJe paBHOMepHOI cxoaumocti. Teopema Banaxa-IlITeiinxay3a, noJHOTa NPOCTPAHCTBA
JIMHEHBbIX 0NEePaTOPOB B CMbICJIE MOTOYe4HOI cxoqumocTu. Heo0xoaumMoe u JoCcTaTOYHOE YCJIOBHE MOTOYEYHOI
CXO0/IMMOCTH ONIEePaTOPOB.

Jlaetcs ornpezeneHne paBHOMEPHOW M IOTOYEYHOM CXOIMMOCTH ONepaTopoB. JlOKa3bIBAIOTCS BAKHBIE C TOYKH 3PEHMUSI
NPWIOKEHUI Pe3yJIbTaThl: TEOpeMa O MOJHOTE ITPOCTPAHCTBA JIMHEHHBIX ONEPaTOPOB B CMBICJIE PABHOMEPHOI CXOAMMOCTH,
teopema banaxa-IllTeliHxay3a, TeopemMa O IIOJHOTE MPOCTPAHCTBA JIMHEWHBIX ONEPATOPOB B CMbIC/IE TOTOYEYHON CXOJUMOCTH.
[IpuBoANTCS HEOOXOAUMOE U IOCTATOUYHOE YCIOBUE IOTOUSUHOM CXOIMMOCTH OIIEPaTOPOB.

Tema 11. Teopemsbl 06 oopaTHoM onepaTtope. I'pacuk oneparopa, npuMepbl 3aMKHYTHIX HEOTPaHHY€HHBIX
oneparopoB. Teopema Banaxa o 3amkayToMm rpacpuxe. CnekTp oneparopa.

Ha 3aHsTHYM 1J151 TMHEWHOTO onepaTopa BBOAUTCS MOHSTHE JIEBOTO U MPABOr0 0OpaTHBIX orepatopoB. [IpuBoasitcs ycnous,
o0ecIreunBaIMe paBeHCTBO JIEBOTO U MIPABOr0 OOPATHBIX ONEPATOPOB, U, KaK CIIEJCTBHE, CYIECTBOBaHHE OOPATHOTO
oneparopa. Jloka3blBaloTcst TeopeMbl 00 00paTHOM oreparope. [IpuBoasATCs IPUMEpPBl 3aMKHYTBIX HEOT PAHMYEHHBIX
oIepaTropoB. BBoguTcs NOHATHE CIIEKTpa OllepaTopa.

Tema 12. Teopema Xana-banaxa, cieacrBusi. O0umuii Bij JIHHeAHbIX (DYHKIHOHAJIOB B KOHKP € THBIX
NPOCTPAHCTBAX

Ha 3ansatun a4 cenapaGeabHOro rmyib0epToro NpocTpaHCTBa AOKa3bIBaeTCs TeopeMa XaHa-baHaxa o mpoJoJpKkeHun
JIMHEHOro (hyHKLIMOHANA, 00CYKIAI0TCS M AOKA3BIBAIOTCS CeJCTBUSA U3 3TOi TeopeMsl. [loka3biBaeTcsi Teopema Pucca o
NpeICTABJICHUH JINHEHHOTO (PYHKIIMOHANA B TMIILOEPTOBOM IpocTpaHcTBe. OOCYkAaeTCsl IPUMEHEHUE STOW TEOPEMbI B
KOHKPETHBIX IPOCTPAHCTBAX.

Tema 13. PechiiekcnBHbIE IPOCTPAHCTBA, CONPSIZKEHHBIE 0NepaTophl, puMepsbl. Ciradast cXoqUMOCTh B
HOPMHPOBAaHHBIX IPOCTPAHCTBAX.

BBoasITCS MOHATHS CONPSIKEHHOTO MPOCTPAHCTBA M Pe(pJIEKCUBHOTO MPOCTPAHCTBA, PACCMATPUBAIOTCS ITPUMEPHI
pednekcuBHBIX MpocTpaHCTB. [laeTcs onpe/eseHne CoMpsKeHHOro ONepaTopa, U3ydJaloTcsl MX CBOMCTBa. JlaeTcs ornpeseneHue
cJ1aboil CXOAMMOCTH B HOPMUPOBAHHOM MPOCTPAHCTBE, (hOPMYJIUPYIOTCS U JOKA3BIBAIOTCS] CBOMCTBA CJIA00 CXOISIIMXCS
[MOCJIEIOBATEILHOCTEN.

Tema 14. Teopema Kantopa. Teopema 06 3kcTpeMaibHBIX 3HAYEHUSAX HENP ePHIBHBIX (DYHKIIMOHATIOB HA
KOMIIAKTHBIX MHOZKECTBaXx.

BBogstcs onpeneneHst OTHOCUTEIBHO KOMITAKTHBIX M KOMITAKTHBIX MHOXECTB B METPUYECKUX MpOCTpaHcTBax. s
THIOCJIe/IOBATEIbHOCTH KOMITAKTHBIX MHOKECTB JOKa3biBaeTcsl TeopeMa Kanropa. O6CykaaloTcsi CBOMCTBA HOJIYHENIPEPHIBHOCTH
cBepxy (CHU3Y) (PYHKLIOHAJIOB, pacCCMaTPUBAIOTCS MIPUMePbl (PYHKIMOHAIOB, 00JIAAI0INX STUMU CBOMCTBAMHU.

Tema 15. Teopema Xaycmopda, cieacrsue. Kpurepuii KOMIaKTHOCTH B KOHKP€THBIX IPOCTPAHCTBAaX: TeopeMa
Apnena; reopema M.Pucca.
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Tema 3anartus: "Kputepuil KOMIaKTHOCTY MHOKECTB B METPHUYECKHX MTpocTpaHCcTBax". JJoka3biBaeTcsl OCHOBHAS TEOPEMA O
KOMIIAKTHOCTH MHOKECTB B METPUYECKUX MPOCTpaHCTBaxX (Teopema Xaycaopda) U ClIeACTBUSA U3 ITON TEOPEMBI.
PaccmarpuBaiotcst 1 060CHOBBIBAIOTCSI KPUTEPUU KOMITAKTHOCTU B ITPOCTPAHCTBE HETIPEPHIBHBIX (DYHKIMA U B TPOCTPAHCTBE
UHTErpupyeMsIx 1o Jlebery (yHKIMIA.

Tema 16. KoHeuHOMepHOCTh M KOMIAKTHOCTD. CJla0ast KOMIAKTHOCTh, TEOPEMa 0 ¢J1a0 0l KOMIAKTHOCTH
OrpaHHYEeHHBbIX MHO3K€CTB.

N3yyaiotcst CBOMCTBAa KOMITAKTHBIX MHOKECTB, B YACTHOCTH, CBSI3b MEKy KOHEYHOMEPHOCTHIO U KOMITAKTHOCTBIO MHOXECTR.
BBoautcst OHsATHE CTab0W KOMITAKTHOCTH, JIOKA3bIBAETCS], UTO B cerapadebHOM, pedhieKCHBHOM HOPMUPOBAaHHOM
MIPOCTPAHCTBE JI000E OrPaHUYEHHOE MHOXKECTBO C1a00 KOMITAKTHO. [IpUBOASTCS IPUMEPBHI, TOATBEPKIAIOIINE ITH CBOMCTBA.

Tema 17. CBolicTBa BNoJIHe HenpepHIBHBIX onepaTopoB. Teopema o paBHOMepHOM IIpe/ieje BIOJIHE
HeNnpepbIBHBLIX ONEPaTOPOB.

HaeTCfI OIpeaCJICHHUE BITOJIHE HEITPEPBIBHOI'O OII€paTopa, MpOBOAUTCA CPAaBHEHUSA CBOICTB HETIPEPLIBHOCTU U BIIOJIHE
HETIPEPLIBHOCTU Ori€paTopa. ﬂOKaBbIBaCTCH TE€OopEMa O PaBHOMEPHOM IMPEAC/IC€ BIIOJIHE HETIPEPBIBHLIX ONIEPATOPOB.
YcranaBnuBaercs, 4To Y BIOJIHE HENIPEPLIBHOT'O Oni€paTopa 06paTHL1171 orneparop ABJIACTCA HCOIPAaHUYCHHBIM OIIEPaTOPOM.

Tema 18. YpaBHeHuUs1 ¢ BHOJIHEe HeNPepPLIBHLIMEU onepatopavu. Teopembr ®pearoabma.

Hccnenytotest BOMPOCHI CYNIECTBOBAHUS M AMHCTBEHHOCTH PEIICHUs] yPABHEHHS, IPOCTPAHCTBEHHBIN OMEpaTtop KOTOPOro
TPEICTABJICH PA3HOCTHIO BIIOJIHE HENPEPHIBHOTO M TOX/IECTBEHHOTO oneparopos. Popmyupyercs ajabTepHaTtiBa Ppearonsma,
COTJIACHO KOTOPOU OJIHO3HAYHASI PA3PEIIMMOCTD BHIIICHA3BAHHOTO YpaBHEHUsI TIPH JIIOOOH MPaBON YaCTH UMEET MECTO TOT/a U
TOJIbKO TOT/Ia, KOIJa COOTBETCTBYIOIIEE OHOPOAHOE YPaBHEHHE UMEET TOJIBKO HyJIEBOE PELICHHE.

5. IlepeyeHb y4eOHO-METOAUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXcs mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00y4YaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 6e3
€ro HernocpeAcTBeHHOro yuactust. CamocrosiTenpHas paboTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosiTeNibHasl paboTa 00yYaloIMXCs BKIIIOYAET KaK IMOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOCGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOPadOTKY TeM (pa3iesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThl. Bo BpeMs1 caMOCTOATEIbHOM PadOThl 00YYAIOIIMEC YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aIaHKsI, HAIIPABJCHHbIC HAa 3aKpEeIUICHUE 3HAHUIA U OTPAOOTKY YMEHUI U HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00YYAIOIIMXCS perJlaMeHTHPYETCsl HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOGHO-METOMYECKOH JIUTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BATEIbHBIMK PECYpPCaMU, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIEHNs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
00pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkuCTpaTyphl (YTBEp:KIEH IIPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyiu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit ®eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHNiT"

VYcraB ¢eaepalbHOro rocyJapcTBEHHOIO aBTOHOMHOTO o0pa3oBaTeIbHOro yupexaenus "Kazanckuil (IlpuBosnkckuii)
enepanbHbIil yHUBEpCHUTET"

[IpaBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOTO aBTOHOMHOIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOro oopazoBanus "Kazanckuii (IIpuBomkckuii) eiepaibHbIA YHUBEPCUTET"

JlokanbHble HopMaTHBHBIE aKThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

Konmoropos, A.H. DiemenTs! Teopun (pyHKIMI 1 (DyHKIIMOHAIBHOTO aHaIM3a [ DIeKTpOHHBIN pecypc] : yuel. mocodue / A.H.
Koamoropos, C.B. ®omuH. ? DnektpoH. gaH. ? Mocksa : Puszmaraur, 2009. ? 572 c. - https://e.Janbook.com/book/2206

Tpenorun, B.A. ®yHKIIMOHANBHBIN aHAIN3 [DIEKTPOHHBIN pecypc] : yueo. ? DiekTpoH. gaH. ? Mocksa : Puzmatiut, 2002. ?
488 c. - https://e.lanbook.com/book/2340

Tpenorun, B.A. 3agaun u ynpaxHeHus 1o (pyHKIMOHAIBHOMY aHAIN3Y [D1eKTpoHHBIH pecypc] : yued. mocobue / B.A.
Tpenorun, 5.M. ITucapesckuii, T.C. CoboneBa. ? DnekTpoH. 1aH. ? Mocksa : Pusmariurt, 2005. ? 240 c. -
https://e.lanbook.com/book/2342

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJII0)

(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILINHE (MOILyJ'IIO) BKJIIOYACT OLICHOYHBIC MAaTEPpUaAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe o1eHOYHBIX CPEeNICTB COAEPKUTCS ceayoias HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOLIYJIO);
- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOpPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJYIIO);

Crpanyua 7 u3 11.




IMporpamma auctmumias! "Tpukitagaoit pynkimonansHeri anamms"; 01.03.04 "TpukiagHas MateMaTika'.

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS /151 KaXKJI0TO OLIEGHOUHOTO CPEACTBA;

- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOTr0 OIIEHOYHOTO CPEJICTBA;

- cofiepKaHKe OICHOYHBIX CPEJICTB, BKIII0YAs TPeOOBAHMUSI, IPEIbSIBISEMbIC K JISHCTBUAM 00yJaIOIIUXCs, JEMOHCTPHPYEMbIM
pe3yJibTatam, 3alaHus Pa3IMUHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOLYIIO).

7. IlepedeHnb JUTEPATYPbI, HEO0X0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe UCIMIUTMHBL (MOJIYJIs) MPEAIojaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOH nTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 IBYX BapHaHTOB (JIMOO B 000MX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
MIPaBOOOIAJATEISIMU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOyyJaroIuecs mojyvyanT yIeOHyIo JUTepaTypy Ha
abOHEMEHTE [0 YUTATEILCKUM OMJIETaM B COOTBETCTBHMH C MPaBUIaMU 110JIb30BaHKst HayuHoi GUOIHOTEKOM.

DJIeKTPOHHBIE U3JAHUS IOCTYIHBI AUCTAHIMOHHO U3 JII00OW TOYKHM IPU BBEJCHUU 00YYaIOIIUMCS CBOETO JIOTUHA U MApOoJIsl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCMONb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3EMIUIIPA) KaXKA0T0 U3 U3/IaHWI OCHOBHOM JITepaTypsl 1 He MeHee 0,25 9K3eMIuIsipa JOTIOJHUTEILHON JINTEpaTyphl Ha
Kak10r0 00y4Jalomerocsi U3 4ucia Jil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhl, HEOOXOMMOM JIJIs1 OCBOSHMSI JUCIMIUIMHBI (MOYJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyelt mporpaMmMe JUCHMILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTes sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEeHUH KOMIUTeKToBaHus (hoHnoB HayuHoi 6ubmmorekn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKAUMOHHOI ceTH ""IHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHS U CIHILINHBI (MOXyJIs)

Tpenorun, B.A. 3agauu u ynpaxHeHus o (PyHKIIMOHAIBHOMY aHAIN3Y [DIeKTpOHHBIN pecypc] : yueb. mocobue / B.A.
Tpenorun, B.M. ITucapesckuii, T.C. Cobonea. ? DnektpoH. aaH. ? Mocksa : ®usmariut, 2005. ? 240 c. -
https://e.lanbook.com/book/2342

Konmoropos, A.H. DiemenTsl Teopuu (pyHKLIMI 1 (DYHKIIMOHAIBHOTO aHaM3a [DJIeKTpOHHbIN pecypc] : yue6. mocodue / A H.
Konmoropos, C.B. ®omuH. ? DnektpoH. naH. ? Mocksa : Puszmariur, 2009. ? 572 c. - https://e.Janbook.com/book/2206

Jliocrepuuk, JI.A. Kpatkuii Kypc (hyHKIIMOHAJILHOTO aHanu3a [neKTpoHHbIH pecype] : yued. mocobue / JI.A. JliocrepHuk, B.1.
Cobones. ? DnekTpoH. gaH. ? Cankr-Ilerep6ypr : Jlans, 2009. ? 272 c. - https://e.lanbook.com/book/245

9. MeToandecKne yKa3aHHSA VIS 00yUAIOMIXCS M0 0CBOEHHIO JUCIUIIAHBI (MO/TyJIsT)

Bujg pador MeToanueckue peKoMeHJamnu

naboparophsle | OOydJarommuecs BBITOTHSIOT 3aJaHKsI, TPeOYIOIE CO3JaHUs YHUKAIBHBIX OOBEKTOB ONpeeIeHHOro THma. Tun

paboTsl 00BEKTa, ero TpedyeMble XapaKTePUCTUKHM U METObI €T0 CO3JaHMs ONPEAEIIOTCS MOTPEOHOCTIMU
1podhecCHOHATBHOM e TeIBHOCTH B COOTBETCTBYIOIIEH chepe MO0 1eIsIMU TPEHNPOBKHY OIPe/IeNIEHHBIX
HaBHIKOB 1 yMeHMH. OIeHNBAIOTCS KPEaTHBHOCTD, BJa/IeHHE TEOPETUUECKUM MAaTEpUasIoM I0 TeMe, BiIaJeHre
MPaKTHYECKUMI HAaBBIKAMHU.

CaMoCTOsI- O0yuaromuecs: caMOCTOATENNBHO IUIIYT padoTy Ha 3aJJlaHHYIO TEMY U CIAIOT MPEHoJaBaTellio B MMCbMEHHOM BUE.

TenbHas padota | B pabote nmpousBoautcst 0630p MaTepuaia B onpeeéHHON TeMaTHIecKor obnactu inbo npeiaraeTcs
COOCTBEHHOE pelleHNe ONpeleSIEHHON TeOPETUIECKON MM IIPAKTHYECKOi podsieMsl. OLeHUBaIOTCS IpopadoT
VICTOYHHKOB, M3JIOXKeHHe MaTepraa, (popMyIMpoBKa BHIBOIOB, COOJIIOiCHIE TPEOOBAHUI K CTPYKTYpe 1
ocopmiIeHHI0 pabOTHI, CBOEBPEMEHHOCTD BBHINIOJTHEHHUS. B ciyyae myOanyHoON 3almThl pedepara OLeHUBAIOTCS
TaKKe OpaTOPCKHe CIIOCOOHOCTH.

Ka

9K3aMeH [No mucrmIuIMHE NpeayCMOTPEH 9K3aMeH, KOTOPBIH Takke MPEIosaraeT TIIATeNbHYI0 paboTy ¢ KOHCIIEKTOM,
OCHOBHOW M JIOTIOJTHUTENIbHOM JIMTepaTypoi. PekoMeHIyeTcst Mo KakJoMy BOIIPOCY IIPOTpPaMMbl COCTAaBUTh
HeOOJIbIIoe Cce, YTOOB! YETKO U CUCTEMATU3MPOBAHO MPEJICTABUTh 3a/1a4y, aKIIEHTHPOBATh BHUMaHHE Ha ee
CBOICTBaxX ¥ OCHOBHBIX METOJVMKAX MX penieHni. Takxke ciaeayeT MOBTOPHO PelInTh OOJIBIIMHCTBO THITOBBIX
3a7ad4, TaKk KaK OHU MOTYT OBITh MCIIOJIb30BaHBI B KAUECTBE AOTOJHUTEIBHBIX BOIIPOCOB B CIIyYae CIIOPHBIX
olieHoK. [1py MoAroToBKe K 9K3aMeHy CTyAEHTY PeKOMEHAyeTCs MCIOIb30BaTh BCE OTBEICHHOE BpeMs,
PaBHOMEPHO pacrpenesis n3ydeHne MaTepruaa, COCTaBIss IJIaH CBOEH paboThI.

3 A
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO mnpomnecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOs cilenymomue
KOMIIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Y4eOHbIe ayTUTOPHH JIJIs1 KOHTAKTHOW pabOTHI C TIpenogaBaTesieM, YKOMIUIEKTOBAHHbIE CIICIMATM3UPOBAHHON MeOeIThio (CTOJTBI
U CTYJIbSI).

Kommnblotep u puHTEp 1T pacnevyaTky pa3JaTOYHbIX MAaTEpPUAIOB.

MynabTuMeauiiHas Ay AUTOPUSL.

12. CpeIICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HHBAJUIA0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HCO6XOJII/IMOCTI/I B O6pa3OBaTeHLHOM nponecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06J'IGFLIEHOH_II/IC
BOCIIpUATUE HHCbOpMaHPII/I O6y‘-laIOI_HI/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbA:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMYHBIX BUIAaX O€3 MOTEpH JAAHHBIX WM CTPYKTYPHI, IIPEIyCMOTPETh
BO3MOXKHOCTh MacCIITaOMpPOBaHHUsI TEKCTa M M300pakeHNH Oe3 IOTepy KayecTBa, MpelyCMOTPETh IOCTYITHOCTD YIIpaBJIeHHsI
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMEe BO3MOKHOCTEH [JIs1 00yYaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHUEC MPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBa}OI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
)II/ICHPIHJIPIHOﬁ, 3a CUeT AJIbTCPHATHUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIALIMOHHBIX TCXHOHOFHﬁ;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06paSOBaTCHLHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3alv pa3janvHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C IpenogaBarejeM, B TOM 4UCIIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BaHbl JId IPOBEACHU A BUPTYAJIbHbIX JICI(LIPIIZ C BOBMOJXHOCTBIO B3aPIMO,I[6ﬁCTBHH BCEX YYACTHUKOB JUCTAHIMOHHOI'O
O6y‘ICHI/I${, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUTHI BBITIOJTHECHHBIX pa60T, poBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3auy opM TEKYIIEro ¥ MpoMeKyTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIaYN 06y‘laIOH.[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYN:

- IPOAJOJIKUTEIIbHOCTU CAaYN 3a4€Ta WM FK3aMeHa, IMPpOBOAMMOIO B MMMCbMEHHOU (bopMe, - He Oonee yem Ha 90 MUHYT;

- MPOIOJIKUTETBHOCTY TIOATOTOBKY 00yUAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOAOJIKUTEILHOCTU BHICTYIUICHUs 00YYAIOIIEerocs MPH 3alUTe KypPCOBOM PadbOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBeTcTBrM ¢ TpedoBaHusMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasienuio 01.03.04
"Tlpukiagnas Marematuka" u npopumo nmoaroroku "[IpukiagHas MaTemaTika'.

SAEKTPOHHBH
Crpanuna 9 u3 11. Il YHHBEPCHTET
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.10.04 IIpuxaaomnoli pyHKUUOHANbHBIE AHAAU3

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue nogrorosku: 01.03.04 - IpukiagHasi MaTeMaTuka
IIpocuis noaroroBku: IlpukiagHas MaTeMaTHKa
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. JliocrepHuk, JI. A. KpaTkuil Kypc (pyHKIMOHATBPHOTO aHamM3a : yueOHoe nocodue / JI. A. Jlioctrepuuk, B. U. Cobores. - 2-e
usg.,crep. - Cankr-IlerepOypr : Jlanb, 2009. - 272 c. - ISBN 978-5-8114-0976-1. - Tekcr : aneKTpoHHbIi // JlaHb :
3JIeKTpOHHO-OMbmoTeynas cucrema. - URL: https://e.Janbook.com/book/245 (nata obparuenust: 21.05.2020). - Pexum
JOCTYyIa: ISl aBTOPH3. MOJIb30BATENIEH.

2. Konmoropos, A. H. DiemenTsl Teopud (pyHKLIMIA 1 (DYHKIIMOHAIBHOTO aHalM3a : yueOHoe rocodue / A. H. Konmoropos, C.
B. ®omusH. - 7-e m3a. - Mocksa : PUSMATIINT, 2009. - 572 c. - ISBN 978-5-9221-0266-7. - TekcT : anekTpoHHbIi // JlaHb :
3JIeKTPOHHO-OubMoTeynas cucrema. - URL: https://e.Janbook.com/book/2206 (nara obpamienusi: 21.05.2020). - Pexum
JOCTyma: Jjisl aBTOPU3. [OJIb30BATENIEH.

3. Xenemckuii, A. {. Jlekiyu 1o pyHKIMOHAIBHOMY aHaNU3Yy : yueOHuK / A. §. Xenemckuid. - 2-e uzg. - Mocksa : MITHMO,
2014. - 560 c. - ISBN 978-5-4439-2043-6. - Tekcr : aneKTpoHHblIi // JIaHb : 371eKTpOHHO-0MOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/56415 (narta obpamienus:: 21.05.2020). - Pesxum nocryna: 1uisi aBTOPU3. MOJIb30BaTENeH.

HomnoJHuTeJIbHASI JUTEpaTypa:

1.Tpenorun, B. A. ®yHkimoHanbHbIA aHanm3 : yaeOHuk / B. A. TpeHorus. - 4-e, u3g. - Mocksa : PU3MATIINT, 2007. - 488
c. - ISBN 978-5-9221-0804-1. - Tekcr : aneKkTpoHHbIi // JIaHb : 371eKTpOHHO-OnOMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/59471 (mata obpamenus: 21.05.2020). - Pexum mocTymna: Iuist aBTOPU3. TOJIB30BATEIEH.

2. CyxuHOB, A. 1. Jlekuuu no (pyHKIMOHATIbHOMY aHam3y: yueoHoe nocodue / A.M. Cyxunos, U.I1. ®upcos. -
Pocros-Ha-[lony: U3patensctBo FODY, 2009. - 189 c.ISBN 978-5-9275-0671-2. - Tekcr : anektponssiii. - URL:
https://znanium.com/catalog/product/549858 (nara obpamenus: 21.05.2020). - Pexxum goctyna: mo noanmcke.

3. JleontbeBa, T. A. 3agauu 1o Teopru GyHKIMIA U (PYHKIIMOHATLHOMY aHAIU3Y C pellieHUsIME: yueOHoe nocodue / T.A.
JleonTbeBa, A.B. lompuHa. - Mocksa : HULL Mudpa-M, 2013. - 164 c. (Boiciee obpasoBanue: Marucrparypa). ISBN
978-5-16-006429-1. - Tekcr : anexTpoHHbIH. - URL: https://znanium.com/catalog/product/377270 (nata obpaieHusi:
21.05.2020). - Pexum goctyna: o NOAMUCKE.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 01.03.04 - IpukiagHasi MaTeMaTuka

IIpocuis noaroroBku: IlpukiagHas MaTeMaTHKa
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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