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1. OEJIX OCBOEHUSA JTUCHUILJIUHDBI

I.leJ'IB OCBOCHHA JHUCIHIITHHBI (((DYHKI_[I/IOHEUII:HHﬁ aHaJIn3» — O3HaKOMJICHHEC C Teopueﬁ

(ynkumi, merogamMu paGOTEl B & OECKOHEUHOMEPHBIX (GYHKIHMOHAIBHBIX IPOCTPAHCTBAX H HX
NPUIOKECHUSIMH B BBIMHMCIMTENLHOM MareMaTuke. B TepMHHAX JMaHHOW AWCIMIUIMHBL CTaBATCH

MHOT'HE 3aJla4dd (bHBI/IKI/I H TCXHHYCCKHE HpOﬁJ’[eMBI, OIMHCBIBAIOTCS IIPOLECCHI, IPOHCXOJAIIHE B

MIPUPOJIE U IKOHOMMKE.
3anauu:

— H3YYHUTH OCHOBHBIC H@HHTHH TCOPHH METPHYECKHX, HOPMHUPOBAHHBEIX H CBKIIHIOBBIX
|

IIPOCTPAHCTB;

|
—  H3YYUTH OCHOBHEIC MIOHSTHS TEOPHUH JIMHEHHBIX (PYHKIIMOHAIOB M OIIEPaTOpPOB;

|
—  HM3YYMTh METOMBI perieHus (YHKIHOHAIBHBIX 1 IMHEHHBIX HHTErPAILHEIX YPaBHCHHIH,

— H3YYHTb OCHOBHBIC IIOHATHS TCOPHHA MEPHI H HHTCIPHPOBAHHA,

— HaAYYHTHECA NPHUMEHATH METOIBI (bYHKI_II/IOHaJIBHOI‘O aHaJIM3a AJIA PeIICHHs MPHKIIaIHbIX
3aga4 (B TOM YHCJIC TCOPECTHKO-BEPOATHOCTHBIX, 3ala4 MaTeMaTHICCKOMH (l)I/ISIrIKI/I 41
ONTHMAJIEHOTI'O YIIpaBJI SHI/IH) .

2. MECTO ,}iII'ICIII/IHJII/IHBI B CTPYKTYPE OIIOII

Jlucrunina «OYHKIMOHAIBHBIA aHATH3» OTHOCHTCS K 00s3aTebHOH 4acTH y4eGHOTro

IJIaHa.

[IpepekBU3dTH ~ NUCHHIUIMHBL  JIHHeHiHas  anirebpa, — MaTeMaTHYecKHd  aHalu3,
nuddepeHnnanbHbIe ypaBHeHH s, JudPepeHimanbias reOMeTPUs X TOTIOJIOTHsL.

3. INIAHUPYEMBIE PE3YJII>TATI)I OBYYEHMS IO JUCHUILINHE

[TnanupyeMele  pe3yinbTaThl

O6Y‘ICHI/ISI II0 JUCLHUILUIMHE, COOTHCCCHHBIC C IINIAHHPYEMBIMH

pesynpratamMu ocBoeHus OITOIT (XTOMHCTCHHHHMI/I H HHJMKATOPaMH JOCTIDKEHHST KOMIIETEHIIHIA)

T11aHHpyeMEBIe Pe3yJIBTaThl 00yHeHH s [0 AHCIHUIITHHE,

B COOTBETCTBHH C HHIMKATOPOM JOCTHKEHHA HauMenosauue
dopMHpyeMble KOMITETEHIIHH KOMIIETEHIIMH OLIEHOYHOI'0
Hnaukartop nocTikeHns | Pesynprarhl 00y4eHus Mo cpencTsa
KOMIIETEeH MU JACLIMIJIMHE
OI1K-1. CniocobGeH OI[K-1.1. 3naet 6a3oBbie | 3HATE OCHOBHbBIE Turnosoi pacuer,
KOHCYJILTHPOBATh H TIOHSITHS, TTOJyYEHHBIEC B TIOHATHSA KOHTPOJIEHEIE
HCTIONIB30BATh 06/1acTH MaTeMaTH4eCKuX | (pyHKIHOHAIBHOrO BOTIPOCHI K
(yHnaMeHTabHbIe 3HAHUS B U (MJIM) €CTECTBEHHBIX aHaIlM3a U TEOpPUH PEHTHHI-KOHTPOIIO
06J1aCTH MaTeMaTHYeCKOro HayK. dyHKumi, U IPOMEKYTOUHOIH
aHaJM3a, KOMIUIEKCHOTO H OIlIK-1.2. Ymeer YMerh IPUMEHATh aTTecTauMu
(OYHKIMOHAIBLHOTO aHAIH3a HCONB30BATh 0Aa30BhLIE METOABI JJ15 pELUEHHS
anreGpbl, aHANTUTHIECKOH MOHSITHS, TIONY4EHHBIC B MPUKIAAHBIX 3aJa4.
reoMeTpud, JuddepeHuuanscHol | o6macTi MaTeMaTuyeckux | Baagers MeTOJMaMH JUTA
reoMeTpUH U TOIOJIOTHH, M (MJTH) eCTECTBEHHbIX peleHUs NPUKIIaqHbIX
i depeHIMaNLHBIX YPABHEHHH, HayK, B 3afad.
JACKPETHOH MaTeMaTHKH H npio@eccnonaﬂbﬂoﬁ
MaTeMaTHYecKoH JIOTHKH, JIeSITEeNIbHOCTH.

TEOPUH BEPOATHOCTEH,
MaTeMaTHYeCKOH CTATHCTHKH H
CllyYaiiHbIX MPOLECCOB,
YHCJIEHHBIX METO/O0B,
TeopeTHYeCKOH MEXaHUKH B
npo(eccHoHaNbHOM
JIEATENbHOCTH

OIIK-1.3. Bnazeer
HaBbIKAMK BEIOOpa
METOOB PeLICHHA 3a/1a4
npodeccroHaNnbHOH
JIeSTENEHOCTH HA OCHOBE
TEOPeTUYECKUX 3HAHHI,




[TK-1. Criocoben IMK+1.1. 3naeT 0CHOBBI 3HATHL OCHOBHBIE Tunosoii pacuer,
JIEMOHCTPUPOBATH 0a30BbIe HAYYHOM TEOpHH TOHATHS KOHTPOJIBHBIE
3HaHHS MAaTEeMATHYECKUX U CHCTEMHOr0 MBIIUIEHHS, | (DYHKLUHOHAIBHOIO BOTIPOCHI K
€CTECTBEHHBIX HayK, OCHOB noJlyyeHHbie B 001acTH aHaJM3a ¥ TEOpUu PEHTHHT-KOHTPOJIO
[pOrpaMMUpPOBaHHs U MareMaTtHyeckux v () | QyHKUMH. H IPOMEXCYTOYHOH
MH(OPMAI[MOHHBIX TEXHOJIOTUH. | €CTECTBEHHbIX HAYK, YMeTh NpUMEHTh arTecTanuy
HPUHLKIIBI IOCTPOSHUS U | METO/IBI ATl PEeLIeHuUs
BHJIbI APXUTEKTYPbI NIPHKIAAHBIX 38124,
NpOrpaMMHOro Bianers MeTofaMu s
obecneueHus. pelleHns MPHKIaJHbIX
[TK-1.2. Ymeer cTpOHTH 3ajay.
CXEMbl IPHYHHHO-
CJISJICTBEHHBIX CBA3EH,
MeTloxlonomu pazpaboTku
NPOrpaMMHOTO
obecreueHus 1
TEXHONOTHH
NpOrpaMMHPOBAHUA.
I1 i-1.3. Braneer
HABBIKAMH BBISBIICHUS
CYLIECTBEHHBIX ABNEHUI
npobneMHoi cuTyauuu,
pa3paboTKH U U3MEHEHUs
apXHUTEKTYpbI
NPOrPaMMHOTO
o0gcreueHus.
4. ObbEM U CTPYKTYPA JUCHHUITIJIMHBI
TpynoeMKOCTh JUCIUITHHBI COCTABIISET 2 3a4eTHbIE €IMHHIILI, 72 Yaca
TemaTHuecKkHil MJIAH
(hopMma 00yueHHs — OIHAS
KonraxrHas pabora
3 obyuarommxcs Dopmbi
8 g neugromt{eclmm § TeKyIero
o E paGOTHHKOM § o KOHTpONS!
Ne HaumeHoBaHKe TEM H/HIH 2 8 Q o s & 5| yemeraemocTH,
/I | pa3aenoB/TeM JUCIHIUTHHBL 3 = s E 5 a <] @ g E g l‘%_ dopma
< S 5 > ok %‘ 2 9 % TPOMEIKY TOUHOM
e & | g 5 %‘% £ E g S aTTecTaluu
27 ¢ Fe §_ 9 (no cemecmpam)
= =
1 | Merpuueckue NpoCTPaHCTBA 4 1-4 8 4 6 4
2 JIunei#Hble © HOPMHPOBAHHEIS 4 5.7 4 ) 3 2 e
NpOCTPaHCTBA
3 EBKJIHI0OBBI U THIBOEPTOBBI 4 2-10 8 4 6 4
IPOCTPaHCTBA
4 HHHG‘I} HIBIE 1y MU HOH ATELH 4 11-14 | 8 4 6 4 PelTHHr-KOHTPOJIL 2
JIMHEWHBIE OMepaTophbl
5 | Mepa. Unrerpan JleGera 4 15-18 | 8 4 6 4 Peiirunr-xontpons 3
Bcero 3a 4 cemecTp: 36 | 18 18 3aver
Hroro mo AMCuMILINHE 36 | 18 18 3auer




l;ie JIEKIHOHHBIX 3aHATHH 0 JUCHUILIHHE

Pazpen 1. MeTpHyeckHe NpPoCTPaHCTBA

Tema 1. Onpeoenenue J\%zemputzec;cozo npocmpancmea. Henpepuvignvie omobpadicenust
mempuyeckux —npocmparcme.  Hzomempus. OnpeseneHdss METPUYECKOro IPOCTPaHCTBA K
HOJIIPOCTPAHCTBA METPHUECKOIO r\prCTpchTBa. OcnHoBuble mpuMepsl. OnpeleNeHns HePEepPhIBHOTO
0TOOpaKEHHST METPHYECKHUX IIPOCTPAHCTR, FoMeoMopdu3mMa, usoMeTpud. [IpumMepst.

Tema 2. Omkpoimoie u 3amKHymbie wapbl. 3amvikanue muodcecmsa. Cxodumocms. Ilnomnvie
noommuoodicecmsa. OlpeNeNeHuss OTKPBITOr0 M 3aMKHYTOTO IIapa, €-OKPECTHOCTH TOYKH, TOYKH

IPUKOCHOBCHH MHOXKCCTBA, IIpE‘,ILeHBHOﬁ H I/I3OIII/Ip0BaHHOﬁ TOYKH MHOXCCTBA. Onpe)lene}me

Coaepxan

3aMEIKaHMs MHOXecTBa. Teopema
TOYEK TIPHUKOCHOBEHHS MHOMXKECTBA
Ompejienienne mpejiena MocIe10Ba

0 CBOMCTRAX 3aMBIKAHHS MHOYKECTBA. TeopeMa 0 Knaccmbm{aunn
H €€ CICOCTBHUEC O KJ'IaOCPI(I)IfIKaI.IHH TOYCK 3aMbIKaHHA MHOMKCCTBA.
ITeIbHOCTH ToueK. CBOICTBA CXOMSAMIMXCS MOCIEA0BATEILHOCTEIH.

TeopeMa O paBEHCTBE COBOKYI

OCTH IIPEACIIOB BCEBO3MOXHBIX HOCHCI[OB&TCJIBHOCTeﬁ TOYCK

MHOKECTBA M 3aMBIKaHHs STOT0 MHOXecTBa. OnpejielleHds BCIOAY IUIOTHOTO M HUIJE HE IIOTHOIO
MHOKECTBA B IPOCTPAHCTBE, cerapadensHoro npocrpancTea. [IpuMepsr.

Tema 3. Omxpoimvie u 3amxuymole mHodcecmsa. ONPENENeHHs OTKPBITOr0 H 3aMKHYTOTO
mHuoxectsa. [Ipumepsl. Teopema %v JIOLIOJIHEHHH OTKPBITOr0 MHOKecTBa. TeopeMsl 00 00BbeMHEHHM
M TIePeCeYeHUH OTKPBITHIX MHOH{E?CTB, 3aMKHYTEIX MHOXECTB. OTKpBIThIE ¥ 3aMKHYTBIE MHOXKECTBA
Ha npamMoii. KaHTOpoBO MHOMKECTBO.

Tema 4. Ionnvie mempudeckue npocmpancmed. IIpunyun cocumalowux 0mobdpassicenu.
Onpenenenue (byHnaMBHTanLHolﬁ mociefoBareibHocTH.  TeopeMa 0  (pyHIAMEHTaIbHOCTH
cxosmencs nocneJJOBaTeanocT#. OnpejielicHEe MOTHOTO METPHYECKOT0 NpocTpancTsa. IIpaMepsr.
TeopeMa 0 BIO)KEHHBIX IIapax. T|eopeMa Bopa. Onpenenenne NononHeHus npocrpancTsa. Teopema
O CYIIECTBOBAHMH M CJIHHCTBEHHOCTH TOTONHEHUS METPUYECKOro MPOCTPAHCTBA. Onpenenenue
CIKIMAOIIEro OTOOpaXkeHHUs. HPI/IHHHH cxumarommux  otobpaxeHui. IlpumeHenwe mpHUHOHKIA
COKMMAIONIMX OTOOpaXKEHHH ISl PeLIeHHs aNreOpanuecKux, HPpalMoOHANLHEIX, TPAHCIECHICHTHBIX H
HHTCTPATLHBIX YPABHEHHIA, ‘

Paspnen 2. JInHeiiHbIe © HOPMHPOBAHHbIE NPOCTPAHCTBA

Tema 1. Jluneiinoie npocI pancmeaq. Jlunetinoie Qyuxyuonaner. OnpeneneHus JTHHEHHOIO
IPOCTPAHCTBA M €ro moanpocrparctsa. OcHOBHBIE npUMepPEL. Ompe/eNeH s JIHHeHHO He3aBUCHMOH
CHCTEMBI BEKTOPOB, Pa3MEPHOCTH IPOCTPAHCTBA, OECKOHEYHOMEPHOTO IIPOCTPAHCTBA, Oasuca
KOHEUHOMEPHOTOo mpocrpancrsa, Onpenenenus (yHKIHOHATA, aIJUTHBHOIO, OJHOPOJHOIO H
nuHeitHoro Qpynknuonana. [IpuMepsr. Onpezenenue aapa GyHKIHOHATA.

Tema 2. Buinykavie muopicecmeéa u ewinykivie @ynkyuonanvl. Teopema Xana-banaxa.
Jluneiinvie Hopmuposanuvie npocmparcmea. OnpeeieHAs. BBIIYKIOTO0 MHO)XECTBA H BBITYKIIOTO
tema. Ilpumepsl. Teopema O BPIIYKIOCTH IEPECEUEHHs BBIIYKIBIX MHOXeCTB. OnpenencHus
BBIIYKJIOH 060TOUKM MHOXECTBA M cHMILIeKca. Teopema o cumiuiekce. ONpe/ieNeHus BRIIYKIIOro,
T10JIOYKATEBHO-0JHOPOIHOTO M| OJ{HOPO/HO-BBIIyKIoro  (ynknuonana. Ilpumepst. Csoiictsa
OIHOPOJIHO-BEIMYKJIBIX (QyHKIMOHANOB. OnpejeneHne MPONODKEHAs JIMHCHHOro (yHKIHOHANA.
Teopema Xauna-Bamaxa. Onpejenenne GyHKIHMOHANA, pasjensiomero MHoxecrsa. Teopema o
CYIIECTBOBAHMM JIAHCHHOTO  (yHKIMOHANA, pPasfeisiolero JBa  BBRIIYKIBIX  MHOXECTBA.
Onpejie/ieHHsT HOPMBI, JIMHEHHOIO HOPMHPOBAHHOTO TPOCTPaHCTBA, OaHaxoBa MPOCTPAHCIEA.
[Tpumepsr.  OnpenencHus HO,IIIi’IpOCTpaHCTBa HOPMHPOBAHHOTO IIPOCTPAHCTBA M JIMHEHHOTO
MHorooOpasus. OnpeneseHue MoJHOM CHCTEMBI JJISMEHTOB.

Pazpen 3. EBKH/I0BBI H THJIL0EPTOBLI IPOCTPAHCTBA

Tema 1. Eexiu006bl npocmpancmea. OmnpeneneHus: CKaJIsPHOTO MPOM3BENACHHs M EBKIHI0BA
npocTpancTBa. OCHOBHBIC MPHUMEpPBL. XapaKTepPUCTHYECKOE CBOHCTBO EBKIMOBA IPOCTPAHCTBA.
Hepapencrso Komm-Bynsikockoro. Ompenenenust yria MeXJly BEKTOpamd, OPTOrOHaJbHOCTH
BEKTOPOB, OPTOTOHAJIBFHOH M OPTOHOPMHPOBAHHOH CHCTEM BEKTODOB. Teopema 0 JHMHEHHOMH
HE3aBHCHMOCTH  OPTOTOHAJBHOH  CHCTEeMBI  BeKTOpOB.  OmpejiefieHHss OPTOrOHANIBHOIO  H

i
OpPTOHOpPMHpOBaHHOTO Oaszuca. IIprmMepsr




Tema 2. Opmozonaﬁbybllﬁ basuc 6 cenapabenbHOM — e6KIUOOBOM  NPOCMPAHCMGE.

Opmozonanusayua 1] paMa-lHMu(?ma.

cemapabenbHOM IIPOCTPAHCTBE.

OPTOHOPMHPOBAHHOIO Oa3Kca B ceft

Tema 3. Hepasencmso be
Quuwepa. OnpeneneHus psga

OmpeyiesieHne 3aMKHYTOH OPTOH

COBMAJICHUH IIOJHOTEI
npocrpancTBe. Teopema Pucca-

H SaMIfHYTOCTH 0

Teopema 0 CYETHOCTH OpPTOrOHAJNLHOH CHCTEMBI B
proroamu3aims ['pama-IlImunra. Teopema o cymiecTBOBaHHA
apabebHOM €BKJIH/IOBOM IIPOCTPAHCTBE.

ccens. 3amxnymole opmozonanvivie cucmemol. Teopema Pucca-
®dypre u ko3pdunuentor Dypre. HepasenctBo beccens.
opMupoBanHoit cucreMbl. PasenctBo Ilapcesans. Teopema o
l PTOHOPMHpPOBAHHOM CHCTEMBI B cenapabenbHOM

(?Hmepa. Kputepuii moNHOTHEI OPTOHOPMHPOBAHHOH CHCTEMBI B

TIOJTHOM cenapabebHOM IPOCTPaHCTBeE.

Tema 4. TI'unvbepmogo
oononuenue. Ilpamas — cymma.

usoMopduzMa JIBYX EBKIHJIOBb

OpPTOrOHAJIBHOIO  JOIIOJTHCHHAA
CYLICCTBOBAHHH H €IUHCTBCHHOC

CYMMBI JJIEMCHTa MOAIPOCTPAHC]

OmnpezeneHne NpsIMol CyMMBI.

Pasnen 4. Jluneiinoie Qpynx

Tema 1. Henpepuignoie

Teopema Xana-banaxa 6 HOPMUPOBAHHOM NPOCMPAHCMEE.

OmpeelieHHe HEPEPHIBHOTO (]

Onpenenenue ¥ CBOHCTBA HOPME

Xana-banaxa B HOpMHPOBaHHOM

(YHKIHOHAIOB, IIPOHU3BEICHHS JIH

[Ipumepsr. TeopemMa O mojHOTE
nuHeiAHoro (yHKIMOHANIAa B BEL
COTPSDKEHHOTO ITPOCTPAHCTBA H P

IPOCIMPAHCIMEO.
Onpenerenue

Teopema 06 usomopgusme.
ruIs0epTOBa  [IPOCTPAHCTBA.
x npocrpancts. Teopema 006 wusomopdusme. OnpenencHue
HOIpPOCTpaHcTBa runsbeproBa ImpocTpancrsa. Teopema o
I'M IIpeJICTABIICHUS DJIeMEHTa IHIb0epTOBa MPOCTPAHCTBA B BUJIE
'BA M DJIEMEHTA €ro OPTOrOHANLHOro jomonHeHms. CiencTBHL

Opmozonanshoe
Omnpenenenue

COHOHAJJBI H JuHeiHbIe onepaTopbl

Junetinvle OYHKYUOHANbL HA HOPMUPOSAHHLIX NPOCMPAHCHEAX.

|
Conpsoicennoe  npocmpancmeo.

KnuoHana. Kpurepus HenpepbIBHOCTH JTMHEHHBIX (QyHKIMOHAIOB.
I HempephiBHOrO JinHeitHoro ¢ynkiuonana. IIpumepsl. Teopema
MpoCTpaHcTBe M ee creacTBUA. Onpenenenus CyMMbl JIHHCHHbIX
HeifHoro (GyHKIMOHAJIA HA YHCTIO M CONPSKEHHOIO POCTPAHCTBA.
CONPSHKEHHOrO IPOCTpaHCTBa. Teopema O BHIE HENMPEPBIBHOIO
SCTBEHHOM THIILOEPTOBOM IpocrpancTBe. OIpeneneHre Broporo
(hJIEKCHBHOT'O TIPOCTPAHCTBA.

Tema 2. Jluneiinvie onepamopet. Henpepuignocmo U 02pAHUHEHHOCHb TUHEUHO20 0Nepamopal.

nuHeinoro oneparopa. Ilpumep

IIpocmpancmeo nuneunvlx onepF

JIMHEHHBIX OIIEpaTOPOB.
Tema 3. Obpamubiii

Jlemma o Tpoiike. Onpelelenne
Teopema 0 paBEeHCTBE HOPM OIep.
sypa onepatopa. Onpenenenus ca
Teopema o BuzAe oreparopa, o
MeHbIIeH 1.

Tema 4. Cnexmp onep
OnpereneHusi peryaspHoro 4
3amkuyTocTh cnekTpa. I[Ipumer
CaMOCOIIPSPKEHHOT'0 OIIepaTopa.

Paznen 5. Mepa. Unrerpa

Tema 1. Mepa nnockozo |

BI.
oneparopa. Teopema o paBHocme1
3aJJaHHOr0 Ha HOPMHPOBAHHOM IIPOCTP
OIeparopoB, IPOU3BEJIEHHS JIUH

¢

onepamopul. OnpeneNeHys IPOK3
0 JIMHEHHOCTH omeparopa, obpa

i

|7/.-1031906. Ompenenenys JIHHEHHOTO omeparopa, sapa u obpasa

OmnpeielieHuss HEMPEPHIBHOCTH M OTPAHAYEHHOCTH JIHHEHHOIO
HOCTH HETIPEPHIBHOCTH ¥ OTPaHMYEHHOCTH JIMHEHHOTO omeparopa,
anctee. OnpejiesicHUs HOPMBI OII€PaTOpa, CYMMBI JIMHEHHBIX
elfHOrO omeparopa Ha YHCIO M IPOCTPAHCTBA HEMPEPHIBHBIX

mepamop.  Conpsvicennvie  onepamopel.  Camoconpsiicentvle
BEJICHHS THHEHHBIX OIEpaTopoB, oOpaTHoro omeparopa. Teopema
tHOro JmHeiitHomy. Teopema bamaxa o0 oOparHoM omeparope.
CONpPsKEHHOrO orepaTopa. CBOKCTBA CONMPSIKEHHBIX OIEPATOPOB.
ATOpa M CONPSDKEHHOTO K HeMy orepaTopa. Jlemma 06 aHHYJIsTOpE
MOCOIIPSIKEHHOTO ONEepPaTopa ¥ HHBAPHAHTHOI'O I10/IIIPOCTPAHCTEA.
OpATHOTO PA3HOCTH TOXKJECTBEHHOIO M JIAHEHHOIO C HOPMOI,

mopa. Pesonveenma. OmpezieneHre pPe30NBBEHTH  OIepaTopa.
cjla, CIEKTpa, TOYEYHOro CIEKTpa, HENPEpPBIBHOTO CIIEKTpa.
pl.  CliekTpanbHbIil pamguyc omeparopa. TeopemMa o CIEKTpe

a Jledera
wnoocecmeéd. OmnpenelieHe W CBOMCTBA MEPHI MPAMOYTOJIbHHUKA.

Onpez[eneHHe JJIEMECHTApHOTO M

oxectsa. Teopema 00 OOBEOUHEHHH, NEPECCUCHHH, PA3HOCTH H

CHMMGTpH‘ICCKOﬁ Pa3sHOCTH JJIEMCHTApPHBIX MHOXCCTB. Mepa JJIEMCHTApPHOI'0 MHOXKCCTBA H €€

cBoiictBa. OnpelieeHHe BHEIIH

il Mephl IPOM3BOJIBHOIO MHOXecTBa, OnpeneneHue U3MEpUMoro



MHOXxecTBa. Ompenenenue u cBoiictBa Mepbl JleOera. M3MepUMOCTH OTKPBITHIX H 3aMKHYTBIX
MHOXkecTB. CyInecTBOBaHHE HEH3MEePUMBIX MHOJKECTB.

Tema 2. H3mepumvie @yuxyuu. Onpenenenne wusMmepumod ¢ynkiwmu. Teopemsr 00
W3MEPHMOCTH ~CYMMBL, PAa3HOCTH, IPOM3BEJCHHs, YacTHOTO, CYMEPHO3MIMH H Mpefena
[0CIIC/IOBATENBHOCTH HM3MEPUMBIX (ynkiuii. OnpeeneHne 3KBHBAJCHTHOCTH JBYX (QYHKIHIA.
Teopema 00 wu3MepuMOCTH (YHKIHE, SKBHBAIEHTHOH u3Mepumoll Qynkuuu. Onpenenenue
CXOJMMOCTH ITOYTH BCIOAY. Teopel\lda 00 m3MepuMOoCTd (QYHKIMH, K KOTOPOH IOYTH BCIOIY CXOIHUTCS
OCIIEI0OBATENLHOCTE H3MEPUMBIX ﬂ)yﬂkunﬁ. Teopema Eroposa. Onpenenenue cXoJUMOCTH IO Mepe.
CpaBHeHHe CXOJUMOCTH IIO Mepe 1 CXOAUMOCTH NOYTH Berojy. Teopema Jlysuna.

Tema 3. Humeepan Jlebeza. Onpenenenue npoctod ¢ynkiuu. Kpurepuil u3MepHMOCTH
GYHKIMY, TPUHEMAOIEH He 60|JIee YyeM CYETHOE YHCIIO0 pa3NuyHBIX 3HaueHuil. OnpeneneHus
CYMMHpYEeMOCTH mpocToil ¢yHKuuu U ee uHrerpaia JleGera, cpoiictBa. Teopema 006 u3MepuMoi
GyHKIMH Kak Tpefesic pPaBHOMEPHO CXOISIIEHCS IOCIENOBATENBHOCTH NPOCTHIX (PyHKIHI.
PacnpocTpaHeHne MOHATHA CyMMHpyeMocTH M HHTerpaga Jlebera Ha NpOH3BOJIBHBIC H3MEPHUMEBIC
dbyuxuuun. CoiicrBa unterpana Jlebera.

Tema 4. Ocnoenvie meopemvr 06 unmezpane Jlebeza. Humezpan Jlebeza na mnooicecmee
becroneynoti mepel. Cpagnenue wllmeepcmos Jlebeza u Pumana. Teopemsr 006 unrterpasie Jlebera na
CYETHOM JM3BIOHKTHOM oObenuHennn MHokecTB. HepamencrBo YeOwsiméBa. Teopema 00
abcoyroTHOM HenpepwsiBHOCTH HHTerpana JleGera. Teopema Jlebera. Teopema b. Jlesu. Teopema
dary. Pacnpocrpanenue unTrerpana Jlebera ma MHOXecTBa OeckoHeuHod Mepel. CpaBHeHHe
unTerpaion Jlebera u Pumana.

Co::[epmarmze NMPAKTHYECCKHX 3AHSATHIA IO JUCHMILIHHE

Pasjen 1. MeTpuyeckne NpocTpaHCcTBA

Tema 1. Omnpepienenue MeTprdeckoro npocrpascrsa. CxoauMocTs. 1II0THEIE TOIMHOMKECTBA.
OTKpBITEIC ¥ 3aMKHYTBIE MHO}KGCTta. Pemenue 3ajaud.

Tema 2. Ilonmusle MeTpudeckue mpocTpaHcTBa. [IPpHHIMI COKMMAIOIMX OTOOpaKEHHIA.
Pemenue 3amau.

Pa3nen 2. Jluneiineie H HOPMHPOBAHNBIE NPOCTPAHCTBA

Tema 1. Jluneinsle mpocrpaHcTBa. JInHelHble (YHKIMOHAIBI. BBIIyKIBIE MHOMXKECTBA M
BBIMYK/IBIE (DYHKIOHANE!. JIMHeliHble HOpMHPOBAHHBIE IPOCTPAHCTBA. Pelenue 3amay.

Pasznen 3. EBKiIM0BBI U Ir'JIL0EPTOBBI IIPOCTPAHCTBA

Tema 1. EBknmyossl npoctpancrsa. OpToroHajbHbIi 0azuc B cenapabelbHOM €BKIHTOBOM
npocrparctse. Oproronanusanus ['pama-IlImMuara. Pemmenue 3amaq.

Tema 2. Hepasencrso bBeccens. 3aMKHYTHIE OpTOrOHajbHBIE cHcTeMbl. Teopema Pucca-
®umrepa. ['mnsbeproBo mpocrpancTBo. Teopema 00 m3omophusme. OpToroHaibHOE TOMONHEHHE.
[Ipsimas cymma. Perenne 3amad.

Paznen 4. Jluneiinpie pyHKUHOHANBI H JTHHEHHBIE OIIEPATOPLI

Tema 1. HemnpepbiBHble JjuHeiiHble (YHKIMOHANBI HA HOPMHPOBAHHBIX NPOCTPAHCTBAX.
ConpspKeHHOE  [IPOCTPAHCTBO. Wnueﬁﬁme onepartopbl. I[IpocTpaHCTBO JHHEHHBIX OIEPATOPOB.

Pemenue 3anau.
Tema 2. O6parnslii onepatop. ConpsikeHHbIe oreparopbl. CamMOCONPSDKCHHBIC ONepaTOPEL.

Coektp omnepaTtopa. Pe3onbBenTa. lPemeHHe 3a7a4.
Paznen S. Mepa. I/IHTerpa.P Jlebera
Tema 1. Mepa mnockoro MmuOXecTBa. Fi3smepumble Gynknun. Pemenue 3a1a4.

Tema 2. Uurerpan JleGera. Pemenue 3agau.
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5. OIIEHOYHBIE CPEJICT

BA JUISI TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,

MMPOMEXY TOYHOM ATTEECTAHI/II/I 1O UTOI'AM OCBOEHMSA AU CHUIIINHBI
A YYEBHO-METOJUYECKOE OBECIIEYEHAE CAMOCTOATEJBLHON PABOTHI

5.1. Texymuii KOHTPOJIb Y€

CTY/IEHTOB

MEeBACMOCTH

PeiiTunr-xoHTpoJs 1

[TpoBepHTH aKCHOMBI METPHKH JUISI 33/IaHHOM (POpPMYJIBL

[IpoBepuTs,
CXOISIICHCS.

ABJIACTCA JIH

B 3aJaHHOM IIPOCTPAaHCTBC 3aJaHHasd IIOCICOOBATCIIEHOCTD

HpOBepHTL, ABJIACTCA JIH 3alaHHOE IIPOCTPAHCTBO IIOJTHBIM.

[IpuOIMKEHHO PEIUTH 3aJaH

BonsTeppa.

X

[IpuOIMKEHHO PEIIATH 3a/1a

oe (YHKIHOHAIHHOE YPaBHEHHE.
HHOe ypaBHeHHe @pearosbMa BTOPOTO pojJia WIHM YpaBHEHHE

PeiiTHHr-KOHTPOJIB 2

HpOBepHTI), ABJIACTCA JIM 3 JaHHOC MHOXECCTBO BBIITYKJIBIM MHOKCCTBOM, BBIITYKIIBIM TCJIOM.

HpOBepHTB, MOJKHO JIH 3a1aTb

CKaJISIPHOE TIPOM3BEJICHHE IpeuiaraeMoi hopMyJIoi.

OpTOFOHaJIH3I/Ip0BaTB 3a0aHHYIO CHCTEMY B 3aJaHHOM IIPOCTPAHCTBE.

Haiiti HOpMY 3a1aHHOTO JIHH
Haiitu cnextp 3agaHHOrO JIHH

itHoro (pyHKIMOHAJIA WK JIMHEHHOTO OllepaTopa.
eHHOro oneparopa.

PeliTHHr-KOHTpPOIB 3

Jlokazatse, uTO 3aaHHOE MHOﬁ(eCTBO u3mepuMo. Haiitu ero mepy.

Jlokasars, 4to 3aaHHas GyH
JlokazaTh CXOIMMOCTE 3a/IaHH
10 Mepe.

TSI K3MEPUMA.
O TIOCIIEHOBATEIFHOCTH K 3aJaHHON (PYHKIIUH IIOYTH BCIOLY MM

HaiiTi 3amannsiil unterpan Jlebera.

5.2. IIpoMeRyTOYHASI ATTECTANMS 110 HTOTaM OCBOGHHS JUCLUIUIMHEI (3a4€ET)

OHTPOJIBHBIC BOIIPOCHI K 3a49€TyY

ITpoBepuTh aKCMOMBI METPHKH ISl 3aJaHHOH (OPMYIIBL.

ITpoBepuTS, SBIISETCS JIH B 33/
ITposepuTs, ABISETCS M 3a/1a
[TpuOIHKEHHO PELIUTD 3a/1aH]

[AaHHOM IIPOCTPAHCTBE 3aaHHas IOCIIEI0BATEILHOCTD CXOISIEH .
HHOE IPOCTPAHCTBO ITOJIHBIM.
HOe ()YHKIHOHAIIBHOE ypaBHEHHE.

[TpubnKkeHHO peImHMThL 3ajaHHOe ypaBHeHMe ODpenrojibMa BTOPOrO pojia HIH  ypaBHCHHE

BonsTeppa.

HpOBepPITB, SABJISIETCSA JIH 3aJaHHOEC MHOXKECTBO BBIITYKIIEIM MHOXECTBOM, BEITYKIIBIM TEIIOM.

IIpoBepHTH, MOMKHO JIH 3aJaTh
OpToroHaJM3upoBaTh 3aIaHH
HaiitTu HopMy 3a1aHHOTO JTHH

CKaJIsIPHOE IIPOU3BeICHUE MpeanaraeMoi Gopmyoi.
YIO CHCTEMY B 3aJIaHHOM IIPOCTPAHCTBE.
CHHOTO (DYHKIIMOHAIA HIIK JIMHEHHOT0 O1Ieparopa.

Jlokazars, 4To 3amaHHas GyH
JlokazaTh CXOJIMMOCTE 3a/IaHH
Mepe.

HaiiTu 3amannbiif uaTerpan JI

Hatiti cniekTp 3a/1aHHOrO nmﬂeﬁﬂoro oreparopa.
Jlokazars, 4TO 3aJaHHOE MHOXKECTBO H3MepHMo. HaliTu ero Mepy.

LTSI K3BMEPHMA.
[0} TOCJIEN0BATENHHOCTH K 3aJaHHON (QYHKIIMH MOYTH BCIOJY HUJIH 110

ebera.



6. YYHEBHO-METOAUYECKOE ¥

5.3. CamocrosiTe/ibHasn padoTa 00y4aromerocs.

1. IlpoBepuTb aKCHOMBI METPHKH JIJ
2
3.
4, TlpubnmKeHHO PeLUMTh 3alaHHO
5.
6. IIpoeeputb, ABIAETCS JIH 3alaHH
T
8. OproroHaJM3MpoBaTh 3aJaHHYIO
9.
10. HaiiTu ciektp 3aJjaHHOIO JIMHEH
11. [oka3ats, 4TO 3a/laHHOE MHOKEC
12. Jloka3satk, 4To 3a/1aHHast PyHKLIHY
13. JlokazaTe CXOAMMOCTE 3a/IaHHOH
14. Haiitu 3anannblii uaterpan Jleoe

CamocrosTenbHas pabora ©

O(IJOPMJ'I}ICMOFO OTACIABHBIM OTYETO

TeMbI cCAMOCTOATENLHBIX pagoT
151 3aJaHHON QOPMYJIBL.

Hpoaepmb, ABJIACTCA JIK B Sa)].aHIHOM MPOCTPaHCTBE 3alaHHad MocjieA0BaTC/IbHOCTL CXOMALICHCA.
Hponepmb, ABIACTCS JIM 3aJaHHOE NPOCTPAHCTBO NOJIHBIM.

(GyHKIMOHANIBHOE YpaBHEHHE.

[TpubmKkeHHO peluuThb 3a1anHoe ypasHenue OpenronsMa BTOPOro poja WiH ypasHenue Bosbreppa.

0€ MHOXKECTBO BBIITYKJIBIM MHOXKECTBOM, BBINYKJIBIM TEJIOM.

HpOBcpHTb, MOKHO JIH 3a4aTh CKaJIAPHOC MMPOHU3BECACHHE r[pelmaraemoﬁ (I)OpMyJ'IOI:'i.

CHCTEMY B 3aJaHHOM MPOCTPAHCTEE.

HaiiTi HOpMY 3a[1aHHOTO JIMHEHHOro ()yHKLIHOHAIA WITH JIMHEHHOrO onepaTopa.

HHOrO OIIepaTopa.

TBO M3MepuMo. Halitu ero mepy.

g1 H3IMEpPHUMA.

T0C/IeI0BATENIbHOCTH K 3aIaHHON (DYHKLIMH TTOYTH BCIOJLY WIIH 110 Mepe.

ra.

TYJACHTa COCTOMT B BBIIOJHEHHHM 3a/laHMi TUIIOBOrO pacuera,
¥ 3alIHIaeMOro CTYAEHTOM. MeToauyecKkHe YKasaHHs W 3aJaHHs

MOJKHO HaiiTH 110 ceblike: http://analysis.petrsu.ru/attachments/article/27/fa2012.pdf.

@oHn oreHouHBIX MarepHasioB (POM) juis MpoBeAeHHs aTTeCTAUMH YPOBHA C(HOPMHPOBAHHOCTH
KOMIIeTeHLH o0yJaroiuxes 1o ﬂncﬁnnnnﬂe oopmisieTcs OTACNBHBIM JJOKYMEHTOM.

1 HTHOOPMAIIMOHHOE OBECIIEYEHUE JTUCHUITJIMHBI

6.1. KauroobecneueHHOCTD
HauMeHOBaHUe JINTEPATYPEL; aBTOP, HAZBAHHE, BH/] H3AHU, I'on KHHUI"OOBECIIEHEHHOCTbD
HM3AATENBLCTBO M3NAHUA | Hanuyue B onekTpoHHOM KaTanore DBC
OcHoBHas uTeparypa
1. Kpenkoropckwuii, B. JI. @yHkupoHaneHeli ananus : yuebroe 2014 https://www.studentlibrary.ru/book/ISB
nocobue / B. JI. Kpenkoropekuit - Kazaue | M3narenscreo KHHUTY, N9785788216508.html
2014. - 116 c. - ISBN 978-5-7882-1650-8.
2. ApyTioHoB, A. B JlekuuH 1o BEIMYKJIOMY H MHOTO3HAYHOMY 2014 https://www.studentlibrary.ru/book/ISB
ananusy / ApyTioHoB A. B - Mocksa : DUZMATIINT, 2014. - 184 c. N9785922115582.html
- ISBN 978-5-9221-1558-2.
JlononuuTtensHas JiMTeparypa

1. DnemMeHTHI TEOPHH GYHKIMH H GYHKUHMOHANBHOTO aHAIM3a 2009 http://www.studentlibrary.ru/book/ISBN
[Onexrponnsiii pecype] / Konmoropos A. H., ®omun C. B. - 7-¢ u3f. 9785922102667.html
- M. : ®DU3MATIJIUT, - 572 c. - ISBN 978:5-9221-0266-7.
2. DyHKUMOHAIBLHBIN aHAJIH3: METOJHYECKHME YKa3aHHs K 2009 http://www.studentlibrary.ru/book/baum
NPaKTHYCCKHM 3aHATHAM [DneKkTpoHHEI pecype] / Bnacopa E. A, an_0005.html
Kpacuoeckuit E. E., Mapuesckuit . K.; noa pen. 3apy6una B. C. -
M.: U3parenscreo MI'TY um. H. 3. Baymana, - 77 [3] c.

6.2. IlepuoanyecKue H3AAHUSI

Vcenexn MaTeMaTHISCKUX

6.3. UnTepHeT-pecypcenl

ayk, skypaan PAH (xopnyc 3, ayzn. 414)

http://window.edu.ru/, http://www.exponenta.ru/, http://allmath.com/

7. MATEPUAJIBHO-TE

Jlis peanu3aiuy JaHHOMH /i
3aHATHH JIEKIIMOHHOTO M IIPAKTHY
yHcaeHHbIXx  MeTomoB  (405-3).
obecneuenus: Microsoft Excel, M

XHUYECKOE OBECIIEYEHHME JUCHHIIJIMHbI

MCLUILIMHL] UMEIOTCS CIIEIHATBHBIE TIOMEINEHHMS! ISl IIPOBEJICHHSI
leckoro tuna. IlpakTudeckue paboTHI IPOBOALTCS B 1abopaTopun

HCPC‘ICHB HCIIOJIB3YCMOI'0  JIMIICH3HOHHOI'O0 IIPOTrpaMMHOTO

aple.




Pabouyro mporpaMmy cOCTaBHII:

K.¢.-M.H., noueHt kad. ®Aull Jlonosos A.E.

PerensenT (mpeacraBuTenb paboToiaTens):

3aMECTHUTEIIb JUPEKTOPA I10 PasBUT

[Iporpamma paccmMoTpeHa u 01106;5
Tpotokon Ne 7 ot J0.04.

0 000 «banaucy Koxun A.B.
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3asenyromuit kadenpoit ®Aull x.¢.-m.1., nonent bypkos B.JI.
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or 001 |2027 rona

[Mpencenarens xomuccnu 3aB. Kadenpoit ®Aull Bypkos B./JI.
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JIUCT NEPEYTBEPAKJEHUA

PABOYEM [TIPOT'PAMMBI JTUCIATIIAHBI

yueOHEI roja

roma

yueOHBIH roja

roja

PabGouas nporpamma onobpena na 20 /20
ITporokoi 3acenanus kadenpur Ne oT
3aBenyromuit kadenpoit

PaGouas nporpamma onobpena na 20 /20
ITporokon 3acenanus kadenper Ne oT
3aBenyromuii Kadeapoit

Pabouas nporpamma onodpena Ha 20 /20
IIpoTokon 3acenanus kadeaper Ne oT

3asenyromii kadenpoii

yueOHBII rosia

roja




