MunncTepcTBO HayKH U BhIcIIero obpasosanus Poccuiickoii Mepepanun

(enepanpHOE rocynapcTBeHHOE GI0MKeTHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICLIIEr0 00pa30BaHUs
«Kyprasckuii rocy1apCTBEHHBIH YHABEPCUTET
(KI'Y)

Kadenpa «PynnaMeHTansHas MaTeMaTHKE

TBEPXX/IAIO:
Pexrop
/ H.B. ly6us /
7 » eud?.&%a\? 20Z0r.

Paboyas mporpamma yqe6H9171 JUCIUATLTAHBI
OVYHKIIMOHAJIBHBIU AHAJIN3
00pa3oBaTeIbHON POrpaMMBl  BEICIIENO

00pasoBaHus — porpaMmsl crieranurera 01.05.01 «DyHaaMeHTalbHBIE MATEMATHKA
U MEXaHHKa»

HaHpaBJIeHHOCTBI Matematrueckoe u KOMIIBIOTEPHOE MOAEIMPOBAHUE MEXAHUUECKUX
CHCTEM.

DopMbl 00yUeHUS: OuHas

Kyprau 2020



Pabouas mporpamma quciuiuinebl «PyHKIMOHATBHEIA aHATH3» COCTABIEHA B
COOTBETCTBUM €  y4eOHEIM ITaHOM  Tporpammel  cremwamurera  01.05.01
«DyHjaMeHTalbHas MaTeMaThka M MeXaHuka» (MaTeMaTdudeckoe M KOMIBIOTEpPHOE
MOJIETUPOBAHHE MEXAaHUIECKUX CUCTEM ), YTBEPIKIEHHOIO

- I 04HOH (opMbl 06ydenns «28 » asrycra 2020 roxa;

PaGouas mnporpaMma IHCHMIUIMHEI of00peHa Ha 3acelaHHH xagenpsr
«DyHJaMeHTalIbHAS MATEMATHKA)

« 3 » ceHTAOps 2020 roxa, mportokoa Ne 1

Pabouyro nporpammy cocraBui: ) / g/% S
JOIIeHT, K.().-M.H., . T.A. BepxGanosuy

CornacoBaHo:

3aBenyromuit kadenpoii o~ SR M.B. T"aBpmisunk
«DyHIaMeHTaIbHOM MaTEMATHKH

3asenyromuii kKadenpoit J.A. Kypacos
«MexaHHKa MallMH H OCHOBEI KOHCTPYHPOBaHHSIy

Cremmanuct no yue6HO-MeToIHYecKoi /%/ I'.B. Kasankosa
paboTe y4eGHO-MeTOMHYECKOrO 0T/ IeNa

Havansnuk ynpasnenus
00pazoBaTesHOH fesTeNbHOCTH C.H. Cununpig



1. OFBEM AU CHUILIUHBI
Bcero: 6 3auethpIX equmu TPpyA0eMKOCTH (216 akameMudeckux qaca)

O4nas dopma o6yuenus

Ha Bcro Cemectp

Bun yqebnoit paGorer T —— =
AynuTopHBIE 3aHsITHS (Bcero YacoB), 9% 96
B TOM YHcIe:
Jlexiyn 48 48
ITpakTiyeckue 3ausaTis 48 48
Camocrositensnas paGora (Bcero 120 120 T
Y4C0B), B TOM YHCIE:
KonTtposHbie paboTs - -
IMoxroropka k 9K3aMEHY 27 27
Apyrue Buier camocTosTe B HOM paboTeI
(camocTosTenbHOE H3yYeHNe Tem (paznernos) 93 93
JHCUMIUIHHEI)
Bun npomesxyrounoii ATTECTAIMH: OK3aMeH JK3aMeH T
Obmas Tpynoemiocrs JUCIHILIHHEI 0 216 216
TPYA0EMKOCTE 110 CeMecTpaM B uacax: l

2. MECTO AUCHHUILINHBI
B CTPYKTYPE OBPA30BATEJBHOIT IMPOI'PAMMBI

Hucrunmuna «DyHKIMOHANBHEIN anaisy) OTHOCHTCS K 00s3aTeNbHON YacTy
y4e6Horo 6oka 1.
Kpamxoe codepoicanue ducyunnumo, Metpuueckue u TOIIOJIOTHYECKHe IIPOCTPaHCTBA,
Mepa u wmHTerpan JleGera; banaxossr u T HUIBOEPTOBET HpocTpaHcTBa. JluHeiigpie
Toronoruyeckue mpocTpancTea i 06061eHHBIE byHKIIH.
HawvHas  mucrumnmaa SBIACTCS  JIOTHYECKHUM 3aBEPIIEHUEM  U3y4eHwHs APYrux
AUCIUIIVH JaHHOTO HKIa; anrebpa, reomerpus, MaTeMaTHIecKnii aHaNmu3, YncIeH e

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUS

Jucuumuna «DYHKIHOHAILHBII] aHalu3»  HeobXogumas AUCITUIUIMHA B
bopMmupoBanun MaTeMaTH4YecKOH KYJIBTYDPEI ClIeIUaNHCTA,

s mMaTemaTukos [IPUKITAHOK HamlpaBleHHOCTH byHKIMOHANEHETH aHalIu3
ABIAETCA OYEHB Ba)KHOIL AHUCHHIUIAHOM, Naromei HauGonee O0IIHE MeTOE! pelieHus
3amaY U3 pasiMYHEBIX OTpacliedl 3HaHuWil Ha OcHOBe CYWIECTBEHHOTO 0606ILeHkHSs
MaTeMaTHYeCcKux Momeeii us KOHKPETHBIX Hayk.
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Komnerennuu, hopMupyeMsie B pe3yibTate OCBOCHHS JUCIUILTHHEL

- crocobeH HaXOMUTh, (OPMyIHPOBATh W pEIUATh AKTyajJbHBIE M 3HAYHMBIE
pobneMsl GyHIaMeHTaTbHOM MaTeMaTHKH W MexaHuku (OITK-1)

B pesyneraTe n3yueHUs NUCLUIUIHHBI 00yYaOIMICS TODKEH:
3arb  uHQOpMamMIO 00 METPHYECKHX M  TONONOTMYECKHX IPOCTPAHCTBAX,
HHTETPAIbHBIX YPaBHEHHMAX, Mepe U uHrerpaie JleGera, 0OOOLIEHHBIX (GYHKIHIX,
KJIaCCHYECKMX 3aJa4ax BapHaluoHHoro ucyucierus; (OITK-1)
¥YMeTs HaX0MUTh MOIHOCTE MHOYKECTB, PEMIaTh 3aa4l METOIOM CIKAMAFOLIUX
oToOpaxeHu#, BRIIUCIATE HHTerpansl JleGera, pemats npocreiimme HMHTErpalbHbIe
ypasHenus; (OIIK-1)
Braners cBeleHMSMH O NPHIOXKEHMIX (YHKLIHOHANBHOTO aHATM3a B KOHKDETHBIX
Haykax. (OITK-1) j

4. COAEP)KAHUE JUCITUIIINHBI
4.1. YyeOHO-TeMaTHUYECKHI NJIaH

KonryecTBo 4acoB no Buaam yueGHbIX 3aHATHIA
Py6esx ludp paznena, HaumeHoBanue pasnena,
JHUCUMIUIMHBl |  TeMbl AUCLIATLTAHEI TEeMBI IUCIIITHHDI Jlexiun paxTuyeckue Jla6oparopHsie
3aHATHS pabotel
6 cemecmp
Pl Mrnoorcecmea. Mepa 8
JNUHETHBIX MHOMCECNG. 8
Piibeac] P2 Mempuuecrue 19 20
npocmpancmea
P3 Humezpan Jlebeza 4 6
Juneiinie onepamoper u
P4 dynxyuonane 9 6
Jluneiinvie unmezpanvuoie 8
Pybeonc 2 P5 ypasuenus 8
Hmozo: 48 48
4.2. CopepzkaHue JTeKIHOHHBIX 3aHATHH
r].l]ncpp
pasena, | HauMeHoBanme pasiena, Temst Hanmenosanne u conepicarue Hopwarus
TEMBI
AHMCIHILTHHEL BpeMEHH
(THCLIMTITHHE] (c yKEISaHI/lCM qaCOB) qacsel i
6 cemecmp 48
PI Mhruosicecmea. Mepa DYHKIHOHAIBHEIH aHATH3 KaK
JAUHEUHBIX MHOJICECE. CaMOCTOATEIILHBIA pa3iesl MaTeMaTHKH.
OKBHBAJICHTHEIE MHOKECTRA, MomsocTs 3
MHOKeCTBA. CUETHBIE MHOXKECTBA H WX
cBoOlicTBa




Mom#ocTs KoHTHEYyMa. KORTHHYYM-
THTIOTE3a

CrpoeHne mHeiHBIX MHOXKeECTB. KaHTOPOBO
COBEPILEHHOE MHOKECTRO.

Mepa Jlebera muneiinpx MHOKecTB. OBmEee
TIOHATHE aIMNTHBHON Mepkl. JleGerosckoe
TIPOJIOJKEHHE MEpHI.

P2

Mempuueckue
npocmparcmea

Merpuueckue npoctpancTsa. OTKpHITEIE |
3aMKHYThI€ MHOJKECTBA METPHUECKHX
TIPOCTPAHCTB,

Tononoruueckne mpocrpancraa. Komnaktaeie
MHOJKECTBA B METPHUECKOM IIPOCTPAHCTBE.
Kputepuit Xaycmopda. Teopema o
CTATHBAIOIINX IAPaX.

HopMupoBatHbIe BEKTOPHBIE MPOCTPAHCTBE.
IIpocTpaHcTBa €O CKANSPHBIM TTPOH3BEICHHEM.
Hepasencrso Komm-ByrskoBckoro. Banaxopsr
npocTpaHcTBa. ConpsikeHHOE IPOCTPAHCTBO,
€TO IOJHOTA.

CXOMMOCTE B METPHYECKAX TIPOCTPAHCTBAX.
IlonHOTa METpHYECKHX POCTPaHCTS.

Teopema Banaxa o cxumaromux
OTOOPaXEHHSX H €€ TPAMEHEHHE K
NI0Ka3aTeIBCTBY CYLIECTBOBAHMS PEILCHHS
MHTEIPAILHOTO YPaBHEHHS.

Meton urepannii pemnenust MatematHTecknx
sanaq. [IpuHImAn cxumaommx oTo6pakenuii.

DYHKIHU ¢ OTPAHHYEHHBIM H3MEHEHHCM.
CHpsmMisieMOCTE KpUBBIX. Teopema Xopnana o
CTIPAMILIEMOCTH TIJIOCKHUX KPHBBIX.

Wurerpan Crunrseca, ero CBOJiCTBa,
BEIYHCIIEHHE U IIPHMEHEHUE,

P3

Humezpan Jlebeza

Usmeprmele GpyHKmmm. Wurerpan Jlebera, ero
CBOJCTBA U BEIUMC/IeHNE. CBA3E HHTEerpasa
Jlebera ¢ nnrerpanom Pumana. IIpenensubii
HICPEXON IO 3HAKOM MHTerpana JleGera,

Teopema Panona-Hukouma, [Ipsimoe
TIPOU3BENICHUE Mep U Teopema OyGHHN.
Ipoctpascrea L1, Lp (p>1). Hepasencraa
lenbiepa 1 Munkosckoro.




P4

Juneiinvie onepamopni u
gyukyuonanm

JIuHelHbIe OTIePATOPEI B THHEHHBIX
HOPMHPOBAHHBIX TIPOCTPAHCTBAX H HX
coiictsa. Teopema Banaxa 06 o6parHom
oneparope. Hopma onepatopa. ConpspkeHHbIH
oreparop. [IpuHIMT paBHOMEpHOI
orpannuerHocTH. OOpaTHEIif oneparop.
Crextp u pesoissenTa. [TonaTre 06 unzexce.
Teopema ®penronsma.

IIpumeper ncnionb3oBanms Teopemsl

®pezronsma (3anaga Hltypma-Jlnysmmms,
TEOPHsT MOTEHLHANA, HHIEKC 2
JH(depeHImATBHOTO onepaTopa).

JInnettusre dyuxunonansr. O6muit By
TMHEHHBIX (PYHKIHOHATOB B HEKOTOPBIX
GaHaxoBBIX POCTPAHCTBAX. Teopema Xana-
Banaxa o npoxomkennn mneitaoro 3
byrxnmonana. O6o6mennse byHKUMT B
OTECPALMH Hal HUMHU (YMHOXCHHE Ha TTIaKyIo
dynkumio, middepentmposannue, 3amena
TIEpeMCHHBIX, TIpeobpa3oBanie Dypre).
TomuopmupoBanHble npocTpancTsa

DyHKIHOHAT MIHKOBCKOTO, Hopmupyemocts
1 MeTpu3yeMocTs, Tononornu B conpsxeHHOM
npocTpancTse. Crnabas KOMIIaKTHOCTE Imapa B 2
CONPSDKEHHOM TIpocTpaHcTBe. OCHOBHEIE
TPOCTPAHCTBA IIafKuX (yHKIHIA,

Muneiinsie unmezpansnie
ypaenenus.

JInneiinpie WHTETPabHBIC YPaBHEHHSI,
UnTerpansabie OTCPATOPEI. DIEMEHTEL
JMHEHHOTO aHanusa; c1abblii ¥ cHibHL 2
IubdepeHman nemueitroro byHKIHORATA.

OxeTpemym pynkumonana; KITACCHYECKHe
3a11a91 BAPHALMOHHOTO HCYHCIICHNUS,

YpaBHeHHe Difilepa; BTopas BapHaLms; 2
yenosust Jlexanapa u SIko6u.

OpToronansHbIe CHCTEMBI; HEPABEHCTBO
Beccens; 6asmcer n rHIs0epToBa PasMepHOCTB;
TeopeMa 06 H3oMophu3Mme, OPTOTOHATBHOE
AOTIONTHEHHE; OOIIMIA BU THHEHHOTO
dynxunonana; caMoconpsKeHHbIE (9pMHTOBEI)
H YHHTapHEBIE OTlepaTopsT; OPTOTIPOEKTOPHI;
CTICKTP 3PMHTOBA H YHHTapHOTO omeparopa;
Teopema ['Mirb6epTa 0 KOMMAaKTHEX
9PMHTOBBIX OIIepaTOpax.




e OYHKUMOHATBHOE HCHHCITCHHE; TIPUBEIICHHUE 2
ONCpaToOpa K BUAY YMHOXKCHHS Ha (QyHKIIHIO;
CIICKTPAIIbHAsL TEOPEMA; HEOrPaHUYEHHEIE
CaMOCONPSKEHHEIE ONEPATOPbI; IPHMEpHI,

4.3. ConepxaHue NPaKTHYECKHX 3aHITHIL

IIngp HopmaTus
pasznena, HaHMeHOBaHHe paszena, TeMbl HaHMCHOBaHHE H ComepkaHne BpeMeHy,
TeMBI JACLUILTHHEL (c yKazaHuem 4acoB) A
HCUMITIMHE]
6 cemecmp 48 |
Pl Mhroocecmea. Mepa DYHKIHOHANLHEIN aHAIH3 KaK -
JUHCHHBIX MHOJICECS. CaMOCTOATENBHEIR pasiies MaTeMaTHKH, 4
OKBUMBATICHTHBIC MHOYKECTBA. MOIIHOCTE
MHOKecTBa. CHETHBIE MHOKECTBA H HX
CBOHCTBa
Moumocts konTHRYYMa, Kontuayym-
THIOTE3a 3
CrTpoeHHe IMHEHHBIX MHOKECTR, KanToposo
| coBepmIeHHOE MEOKECTRO.
Mepa Jlebera maneitnpx MHo)ecTS, Ob1mee
TIOHATHE /UM THBHOH Mepsl. JIeGeropckoe 2

TPOJIOTKEHHE MEpBI,
Mertpuueckue HpocTpaHcTBa. OTKpPEITHIE U
3AMKHYTBIC MHOXKECTBA METPHUECKHX
IPOCTPAHCTB.

Tomonoruueckne IpocTpancTBa. KoMmakTHbIe
MHOXCCTBA B METPHYECKOM IPOCTPAHCTBE.
Kpurepnit Xaycnopda. Teopema o
CTATHBAIONINX Iapax.

Hopmuposansrie BEKTOPHBIE IIPOCTPaHCTBA,
IIpoctpancraa co CKaISIPHBIM NPOU3BENCHHEM.,
Hepasencreo Komm-Bymskogckoro, banaxoss
npoctpancTsa. Conpskennoe TPOCTPaHCTRO,
€ro MOJHOTA.
CxommmMocTs B MeTpryeckix IIPOCTpaHCTRAX.
Homrora Metprvecknx npoctpakcTs. Teopema
Banaxa o cxnmaromx OTOBpakeHHsIX 1 ee
PHMEHCHHE K 10Ka3aTeNhCTRy
CYINECTBOBAHMS pelICHHS HHTCTPAIBEHOr0
YPaBHEHHS.

Mempuueckue
npocmpancmea

Metox nrepannii PeuIenys MaTeMaTuyeckpy
3anaq. [purmmn CKUMAIOIIHX 0TOOpax)eHuMit,
Pybencupiii Konmpose Nel




Humezpan JTepeza Hsmepumbre bysxmmm, Harerpan JleGera, ero
CBOHCTBA M BEMmcIIeHue, Cpssp HHTeTpaja
JleGera ¢ nuTerpanom Prmvana, Tpenensuerii
[ICPEXOL 1101 3HAKOM HHTerpaa JleGera,
Teopema Panona-Hukomuma, [Tpsivoe
TIPOH3BE/ICHNE MEDP H TeOpeMa Dy6unm,
ITpocrpancrea L1, Lp (p>1). Hepasencrna
lenbniepa w Munkosckoro,
Jnneinrle OMIePATOPEI B THHEHHEIX
HOPMHUPOBaHHBIX MPOCTPAHCTBAX H HX
cBoiictea. Teopema Banaxa 06 oGparaom
omneparope.,

Juneiinsie onepamopur u
dyuxyuonany

Hopwma oneparopa. Conpsixenueprit oreparop.
Hpuanum pasromeproi OTPaHHYEHHOCTH.

O6parHsri oneparop. ClekTp u pesonbaenta,
Honstre 06 mumekce. Teopema ®penronsma,

Jlnneiinsie GyHKIHOHAIDT, O61umit Buy
THHEHHBIX QYHKIHOHAOB B HEKOTOPBIX
GaHaXoBEIX mpocTpancTBax.

Juneinsie unmezpanenote
ypaenenua.

JInnetinbie urTerpatsHbe YPaBHEHHSI.
HUnrerpansusie OTIEPATOPEI. DNeMeHThI
JIIMHEHHOTO aHaM3a: CabbIil ¥ CHITBHEII
g depentuan HEIUHEHHOTO hyHKIMOHAA
Oproronansnee CHCTEMEI, HEPABEHCTRO
Beccens; 6asucrr u runebeprosa Pa3MepHOCTE;
Teopema 06 m3omophrame, OPTOrOHATbHOE
HOIOJIHEHHE; 00Kt BT THHERHOTO
Cb}’HKHHOHaIIa; CaMOCOIIPSIKEHHBIE (3pmHTOBEI)
1 YRHUTapHBIE ONlepaToph; OpTOIIPOEKTOPEI;
CIEKTP 5PMHTOBA M YHHTAPHOTO omeparopa;
Teopema ['ums6epra 0 kKoMmakTHE
SPMHUTOBEIX OTIepaTopax,

5. METOAWYECKHE YKA3AHUSA 1S OBYYAIOIIIUXCS
I10 OCBOEHHIO AUCHUILIIAHBIL.

Ilpu  npocnymusanmy JICKUMH PEeKOMEHIYETCS B KoHCmexTe OTMEYaTh Bce
BAXHEIC MOMEHTEI, TeOpeMbl K (opMyubl, moKazaTenbeTRO TEOpeM, CBOMCTB, Ha
KOTOPBIX 3a0CTpsieT BHUMaHue lperonasarens. Ilepen mexrueit Heo6Xo, 1Mo
TTOBTOPUTE MaTepHaN, BEINETHUTE HENOHATHEE MECTa B JeKIuH, 9ToGBI 06CYAUTH HX Ha
3aHATHH.




Ipenonasarenem SalIAHAPOBAHO TIpUMeHeHHe 11a JICKIMOHHBIX  3aHATHsX
TEXHOJIOTHI KOJIIEKTUBHOrO B3AHMONEHCTBHSI, rpymoRas $opma paborer CTYJEHTOB Ha
9Tane NOBTOpeHUs MaTepuaa,

HpaxTrueckne 3amsrus OynyT mpoomutics ¢ HCIIONb30BaHHeM pasiuumpix
TEXHOJIOT Uit (PIHI(HBPII[yaJIHSHpOBaHHOFO 00y4enus, TPYINOBO# hopmer 06ydenus)

Hns  rexymero KOHTposs  ycnmeBaemoctn 110 OYHON  (hopme o0yuenns
TperojaBaTeem HCTIONB3yeTC s OammbHO-peiiTrrrOBas CHCTEMa KOHTPOIA H oIeHky
aKalIleMHYeCKOil aKTHBHOCTH. Hoaromy macrosrenmo PeKOMenayercs Tmarensuo
IpopabatsIBaTe MaTepHa THCLHUIIMKEL py CaMOCTOATENBHO paGore, Y4acTBOBATh BO

Pe3ynbTaTtam ocBoemms JUCLUTIIAHEL
Brmonnenne CaMOCTOSAITENbHON  paborpy ToZpasymeBaeT  camocrosremsHOE
H3YyYCHHE pasnenon AMCIUILTHHEI, IOATOTOBKY K mpakTHYeckiy 3aHATHAM, K
PybexkHBIM KOHTpOIsAM, mozrorosky 9K3aMeHy,
Pexomennyemas TPYAOEMKOCTE CaMOCTOATENBEHON  paBoTE IpencraBiena B
Tabuie:
Pexomennyemprii PEKHM camocTosiTe 1BHOj padoTkl
Ounas dgopma 06 YeHUs

Tpynoemx
OCTb,
Yachl

Palbhble  oneparopsr. OnemeHnTsl
JIMHEHHOTO  aHammsa: Cnabelif M cHmBHL; aupdepentman HeJTMHeHHOro
(yHxumoHaNa; OKCTPEMYM  (yHKLMOHaa; Kaccuyeckue 3amaun BapHAaLIHOHHOTO
HCYHC/ICHHS; ypaBHenue Oiinepa; BTOpas Bapualms; ycmopus Jlexannpa u Sko6y,
Optoronansumie CHCTEMBI;  HepaBeHCTRO Beccens;  Gasucpr y runs6eprosa
Pa3MEpHOCTB; Teopema o6 HM30MOp(hH3Me, OpToroHabHOe AononHenue; obumii Bun
JIHHEHHOrO bynkuHonana; CaMOCOIpPSKEHHEIe (3pmuTORB) I YHHTapHkle

OMepaTopsl;
m Honroroska k aymaro PHBIM 38HATHAM (110 2 4. Ha Kasknoe 11 PAKTHYECKOE 3aHATHE
- Hoaroroeka k py6esxon KOHTPOJIO (110 4 4. Ha Kasumpli py6ex)
| C3 | Hoaroroska k sk3ame

6. ®ong oneHOYHBIX CPeACTB Aiis aTTecTanuu no AMCUHILIHHe

6.1. ITepeyensn OLIEHOYHBIX cpeacTB

s bannvno-peiimunzosas cucmema kommpons y OYyenku  axademuuecror;
aKmusHocmu cmydenmoe ¢ K'Y (0n2 oynog Popmer 0byuenus)

2. lepeuens 60MpOCOE K dK3aMeny.

3. 3a0anusn dns pybesicnozo KoHmpons Ne], 2

6.2. Cucrema 6amtbHo-peliTHHrOBO OLEHKH paboTel cTynenTos no
AHCHHIIHHe

Coneprxanne




Pacnpenenenue 6amios 3a
CEMECTP MO BHAAM y4yeGHOMH
pabots

Pacnpeoenenue 6arnos sa 6 cemecmp Ilpomexcymounasn
ammecmayus
Mocemenue nekumii IMpakTHyeckue Py6ex 1 Ok3amen
1 6anna 3aHATHA (kontp.paboral) no
1 6anna 12 6annos
Py6ex 2 no 12
Ganton
Jlo 24 Jo 22 Jo 24 30
e

Kpurepuit nepecuera 6amnos s
TPAIHLIMOHHYIO OLIEHKY 10
HTOTaM paGoTEl B CeMecTpe H
3K3ameHa

60 1 MeHee GaIoB- He 3auTeH0 W HEYIOBIIETBOPHUTENBHO
61-73 Ganios —3autero wy YIOBIIETBOPUTENLHO

74-90 6asma — Xoporuo

91-100 Gaios — oTaHYHO

Kpurepuit gomycka k
NPOMEXKYTOUHOM aTTecTauu
10 TUCLIMIUTHHEE (3auer,
9K3aMEH), BO3MOKHOCTH
TOJIY4EHHs aBTOMATHY€CKOTO
3a4eTa (3K3aMeHaHOHHO
OLICHKH) MO JHCLMIIIHHE

1. Jlna nomywenns nomycka na akzamen CTYACHTY HY’KHO BBIONHHTE BCE NPAKTHYECKHE
3a/1aHHs PyGeKHBIX KOHTpOEH, KOHTPOJIbHYIO paGoTy i HaGpatk He Menee 506,

2. JInst nonyueHHs 3Kk3aMeHa aBToMATOM CTYACHTY Heobxomumo HaGpaTs He MeHee 68 6,
JULSL TIOJTY € HHUsT ABTOMATOM OLIEHKH YAOBIIETBOPUTEIBHO.

3.Ecnu crynent naGpan 686, €MY MOTYT GBITh 106aBIIEHBI BoHyCHbIE Gambl. BoHycHble
Gamiel  mpenyeMoTpensr  mis CTYNCHTOB, TIOCCINAIOIIMX BCE 3aHATHA M aKTHBHO
paboTaloMKX Ha MpaKTHYECKHK 3aHATAAX (10106), CTyzmeHThI, BhImOMHsIOmME Bce
TeKYIHe AOMAlIHHE 3aNaHHS W CaMOCTOSTENLHO BBIMIOJIHAIOIINE MHINBHAYaJbHbIE
sallaHus npenofasatens (1o 206) Moryt HOJIYHHTb OLEHKY «XOpOLIO» HIIH «OTIHYHON
ABTOMAaTOM.

DOPMEI U BHIBI yueGHOI
PaboThI 1T HeyCIeBAIOMMX
(BoccTaHOBHBIIHXCA Ha Kypce
06YUeHHs) CTYNEHTOB Is
TIOJTyYeHHA HENOCTAIOMIUX

B ciyuae ecrm k TIPOME3KYTOMHOI aTTecTalun Habpana Cymma menee 506., 10 cTyneHTy
HeoOXOMHMO BBITTOIHHTE HOTIONHHUTENBHBIE 3aNaHHs, 10 KOHIA [OCiemHeil (3aueTHoit)
Hezenmn cemectpa. ITpu 3toM HeoGxoxuMO npopaboTaTs MaTepHan Beex TIPOITYILEHHBIX
NPaKTHYECKUX paboT.

DOpMBI IOTONHHTEIBHBIX 3aKaHHi (Ha3HauaroTCs Tpenonasaresnem):

- BBINOJIHEHHE W 3aIlMTa OTYETOB [10 TPOIYIIEHHBIM TIPAKTUYECKHM 3aHATHAM (0,5
Gana);

- TIPOXOXKAEHHE PYGesKHOTO KOHTPOJIS (GaLsl B 3aBHCHMOCTH OT pyGesxa).

JInkBunanus akanemuueckoit SaNOJDKEHHOCTH, BOSHHKINEH M3-33 PasHOCTH B yuebHbIxX
IUIaHaX MpH IlepeBone iy BOCCTAHOBIIEHHH, NIPOBOJUTCS MYTeM BBITIONHEH S 3a/laHuH,
bopMa u 06sem KOTOPEIX OnpelienisieTcs MpernoaaBaresiem.

6aIIoB B KOHIE ceMecTpa

6.3. Ilpoueaypa ouennpanus Pe3y/IbTaTOB OCBOCHHS AHCHUILIHHL
PyGexurre  xonrponu [POBOMATCA B (OpMe  KOHTPOIBHEIX pabor m
CaMOCTOSTE/BHEIX THCBMEHHBIX paboT (3-4 3ananwii 1o 4 6amwi08 Kaxmoe).
Ha xaxnsiif py6ex CTYZCHTY OTBOIMTCS BpeMs He MeHee 90 MHHYT.
Ilpenonaparens onenusaer s Gannax pesynbraTsr KaXJIOTo CTyZeHTa mo

KOJIH‘{CCTBY IPaBUIBHBIX OTBETOB H 3aHOCHUT B BEIOMOCTH y4dera TeKy1en
ycrieBaemMocTH.

Pesynprartsr TEKYIIEro  KOHTPOIS  ycreBaeMocTH H 3K3aM€Ha 3aHOCHITCS
[IpernoganateneM B 9K3aMEHAOHHYIO BEIOMOCTE,  KoTOpas  cpaeTcs R
OPTaHU3aLUOHHBIA OTHEN MHCTUTYTa B I€Hb 3K3aMeHa, a Taioke BBICTABIISIFOTCS B
3a49€THYIO KHHKKY CTy/[eHTa.

6.4. [Ipumepn! onenounnIx CPENCTR 1J1sl pyGesRHBIX KOHTpOIeii 1 9K3aMeHa
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Pybexnc 1
1. IToctpouts Ha otpeske [0,1] Hurne He mmotHOE COBEPIIEHHOE MHOKECTBO, IMHeHas

Mepa KoToporo pagsa 0,9,

3. Jlokasats, uto moboe orparnYeHHOE H3MepHUMoe MHOXKeCTBO E Ha MPsIMOiA,
HMerolee

TIOJIOXKHTENBHYIO IHHEH YO MEPY P, CONEPKUT H3MepuMoe nonMHOXkecTBo E; mepsr g,
TN€ q — IPOH3BONEHO 3anaHHOe TOOKHUTENBHOE YHCII0, MeHbIIee, Yenm p.

4. Tokaszats, yto BCAKOE H3MEpUMOe MHOKeCcTRO E, monoxwurensmoii MEPEL, UMeeT
MOILIHOCTE KOHTHHYYMa.

7. Ilokasars, 4to Beskoe HEIyCTOE 3aMKHYTOE MHOXecTRO HHTIIE HE III0THO, ecly oHo
HMEET Mepy HyIb.

8. SIBnsmores mu METpUKaMH Ha npsmoit Clenyromue GyHKimy:
) p(x,y) = |x3 - 3,

0) p(x,y)
B)p(x,y) = (x% + 2y2)|x - y|7

|x2 _y2|5

9.Ha MHOXecTBeM={a,b,c} 3anang METpHKa pTakas, 4ro p(q, b) = p(b,c) =1. Kakue
SHAYEHHS Moyker TIpHHEMaThp(a, ¢) 9

10. Ha oxpysxmocry MOXHO (IIpoBepbTe 310! ) BBECTH f1Be METPHKH —

paccrostuer (4, B)no XOpJie U paccTosHie p(4, B)mo Ayre. Kak BrIpaxaercs O[Ha
METpHKa Yepes apyryio?

11. anaer iy METPHKY Ha IpocTpancTpe MHOTO4IeHOB opmyia P(P,P) =
1P1(0) - P, (0)[2

12. TIyers M,,— muox)ecTBO BCEBOSMOXHBIX n-6yKBenHEx CIIOB H3 pycckoro andasmura,
Hazosem PaccTosHueM Mesxny coBamy x H YKOnu9ecTBo mosmmuit, xa KOTOpBIX y
CMIOBXH YCTOST pasHele OYKBBL. Hokaxwre, yro My, — MeTprueckoe IPOCTPaHCTRO.

13. O6pasyer ny METpHieckoe mpoctpamcTso MHOKECTBO Toyek IIOCKOCTH, eciy
OTIPENEIUTE paccTos e MEXIY Toukamu M (x,, Y1)u N(x,, Y2)dopmymnoit

11



2
p(M,N) = (\/ lxl—le tyi—y)?

Py6eonc 2
n+2 (-)n N o
1. Cxomures nmu TI0C/IE0OBATEIBEHOCTE A, —3 —, ) B COOTBeTCTBYIOIIEH MeTpHKe?

2. TpoBepste, cxomures u NI0C/IeI0BATENEHOCTS DYHKIMI Fx) = 1—%}( byHKIIINH
f(x) = 0B mpoctpancrse: a) €[0,1]; 6) C,[0,1].

. In(1+n2x?)
3. TTokasxwure, uto focienopatTenbHOCTE GyHKumii £, (x) = —,n7 —CXOmHUTCH B
npoctpanctse Dy [0,1]x dymxumu £ ) =o0.
4. Iposepsre, cxomures 1u HocneroBarenbHOCT f, (x) = xe ™k Gynximum f(x) = 0
110 MeTpuKe npoctparctsaa) C[0,10]; 6) C4[0,10].

7. SBnsetcs mu CxuMaroluM otoSpaxenue f(x) = 3 + }L_HpOMEH{YTKa [3; +0)B ce65?

9. Tlokasute, 9To BynKms f(x) = 31000 = XoTobpazxaer oTpesok [9;10] B cebs.
Cxumaromee nu sto orobpaxeHne?

10. Bapuarus byHKIHES (x)Ha [a,b] paBHa A. Uemy pasna Bapuarus GyHKIUR
kf(x) + mua [a,b]?

11. Yemy paBnua Bapuanus GyHkiuu

0, npux =,
fxX) =1l -=, npul < x < 1,
5, npux =1

Ha otpeske [0,1]?
12. Yemy pasua Bapuanus QyHximu

x—1, npux <1,

fx)=4{ 10, npux =1,

X%, mpux>1

Ha oTpeske [0,2]?

13. Kak wamenuts 3Ha4YeHHe QYHKIHH U3 HPenbInyIeii 3a1aqu B Toyke paspeiBa (x=1),
4TOOBI Bapuarms yHKIMM cTana HaVMeHbIIeH?

14. ITokasats, uto byHKIHS
0, npux = 0,

f(x)=[ T

xz-cos;, npu x # 0,

12



HMEET OTpaHMYEHHYIO BAPHAIIMIO HA OTpe3Ke [0,1].

15. Beraucnurs (s) f_11 x*dg, ecmu

X2, npu—1<x<0,
glx) = 10, npux =0
x5, npux > 0.

16. Beraucnurs (s) f_zz (x* +x + 1)dg, eciu

p A npux = —2,
x+2, npux € (—2,0),
9(x) = 4, npux =0,
x% + 2, npu x > 0.

Bonpoco k IK3ameny (6 cemecmp)
1. DxBuBaeHTHEIE MHOMXeCTBA, MomrocTs MuOKeCTB. CueTHEIe MHOXeCTBa.
CymecrBoBanve pasmurumbix MOIITHOCTEH,
2. MomrsocTs KOHTHHyyma. Hecuernocrts [0;1].
3. CTpoeHHe MTMHEHHBIX MHOKECTS,
4. Mepa JleGera nuneiinpx MHOJK€ECTB.
5. Merpuyeckue IIPOCTPaHCTRBA.
6. Hopmupoanusie BEKTOPHBIE IIPOCTPAHCTBA.
7. Cxonumocts TIOCTIeIOBATETFHOCTEH B METpHYECKHX IPOCTPaHCTBAX.,
8. IlomHble MeTpuueckue HpocTpancTBa. banaxoser IIPOCTPaHCTBa.
9. Teopema Banaxa o CKUMAIOIHUX OTOOpaKeHHSX.
10. ITpunosxenue TeopeMs! banaxa k pemrenmio HHTETpalbHBIX YpaBHEHHI,
11.®ynkmum ¢ OTPaHUICHHBIM H3MeHeHHeM. Knaccn OyHKIMI ¢ OrpaHUYEHHEBIM
H3MEHEHHEM.
12.Crotica dynkmmii ¢ OTPaHUYICHHBIM U3MEHEHHEeM., Kputepun msg GyHsKumit ¢
OTPaHMYCHHEIM H3MEHEHHEM.
13.Cpsmnsemsre HETIPEPBIBHBIE KPHBHIE,
14.0Onpenenenne uHrerpana Ctunteeca u ero CBOMCTEBA.
15.Bbruncrenue uHTerpana CTuiTheca.
16.M3mepumbre YHKIME ¥ BX cBolicTRa.
17.0npenenenne HHTerpana Jlebera.
18.CgoticTpa unTerpana JleGera u ero BEIYHCTICHHE,
19.06061menus1e GyHKUMH U neiicTBig HaJ HUMH,
20. Huddepenmpyemocts 0006meHHbIX (yHKIHiT.
21. Jlocrarourocts samaca OCHOBHBIX (YHKIIMH I MHOXecTBa 00061IEeHHBIX
OyHKUHiL,
22. Jluneiinsie ONEPATOPEI B IMHEHHEBIX HOPMHPOBAHHBIX IIPOCTPaHCTRAX.
23. CaoiicTBo HETIPEPBIBHOCTH JTHHEHHOTO orepaTopa.
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24.  OrpaHuYeHHOCTH NHHEHHOTO omeparopa. CBA3b HeNpepsIBHOCTH U
OTpaHUHYeHHOCTH JIMHeHHoro oneparopa. Hopma omeparopa.

25. JluHeHHbIe (yHKIIMOHATIEL. O6umit Bun nmureiinoro (ysKIHOHANa B R”,

26. IToustus o6 HHTETPANbHBIX YPABHEHUSIX W UX KTaccu(uKaIuy.

6.5 ®oHx ouenouHbIX cpeacTB
ITonusnit 6ank 3ananwmit s TEKYIIETo, pyOex)HBIX KOHTPOIEH 1 IIPOMEIKY TOYHON
aTTeCTallid 1[0  JUCLMIUTMHE, —MOKa3aTenw, KPUTEpHH, INKaIbl OLEHHBAHUS
KOMIETCHIH, METONMYECKHe MaTepHabl, ONPEICTSIOIKEe TIPOLEAYPEl OLEHHBAHUS
00pa3oBaTeIbHbIX PE3YJIbTATOB, NpPHUBEAEHBI B y4eGHO-MeTONHYECKOM KOMILJIEKCE
JUCIHITIVHEL
7. OCHOBHAS ! AONOJHUTEJBHAS YUYEBHA S JIUTEPATYPA
7.1. OcHoBHast yueGuas JIHTepaTypa
. Kanroposuu JI.B., Akumos I'T1. DyHKIHOHATBHBIH aHaIH3. - M. - Hayka, 1977.
. Kommoropos A H., ®omun CB. OneMeHTHI Teopun GyHKImit v byHKUHORANLHOTO
aHanusa. — MUsmarenscrso: M. — ®usmariut, 2019 .,
3. Jhocrepuux JI.A., CoGoes B.M. Kpartkuii xypc (ynKIHOHANEHOrO aHaNM3A, -M.:
Bricmast mkosta, 1982,
4. Harancon W.IT. Teopus dynkumit BCILICCTBEHHOM IIEPEMEHHOM. - M. : Hayxka, 1974,
7.2. lononnuTenbuas JUTEpaTypa
1. Bepx6anosuu T.A. OneMeHTEI (QyHKUKOHAIEHOTO aHanu3a [OneKTpoHHLIH
pecype]:  yueGHoe mocoGue / T.A. Bep:x6Ganosm4, [0.C. Marnsmmesa
Munwucreperso obpasoBanms  Poccmiickoi ®enepanum, Kyprauckuit
TOCynapcTBeHHbIH yHUBEpCUTET, - OIIEKTPOH. TeKcToBkIe nam, (Tun ¢aiina: pdf ;
pasmep: 2,48 Mb). - Kyprau : Usnarenscrso Kyprancxoro rOCyapCTBEHHOIO
YHHBepcurera, 2015. - 64, [2] c.: u. - BuGmmorp.: c. 63. - ISBN 978-5-4217-
0303-7. htm%&’%
2. Bepx6amopuy T.A., Mansmmega 10.C. DnemenTrr byHKIHOHATBHOO aHaJIh3a:
yiebHoe nocobue, — Kypran : U3n-50 Kypranckoro roc. yu-7a4, 2015. =65 ¢
3. Byiux B.3. Kparkunii kypc TCOPHH BewecTBeHHOM TepemenHOit. - M.: Hayxka,
1973.

4. HystoB A.A. Ipaxtukym mo (byHKuHOHa.HLHOMy aHanusy. Huxawui Hogropogz,
2016.

5. Quxrenromsr I'.M. Kypc maddepernmansoro i HHTETPaIbHOTO MCYUCIIeHHS.
T.3.-M.: Hayka, 1970.

N —

8. Y‘IEBHO-METOI[H‘IECKOE OBECITEYEHHUE
CAMOCTOSTEIbHO PABOTBI OBYYAIOIMXCS]
9. PECYPCBI CETH «AHTEPHET),
HEOBXOJIMMBIE JJIsI OCBOEHH S AUCHUATIIAHbI

Hurepner-pecype Kpatikoe onucanne

http://en.edu.ru/
PEACpaLHOTO MToprana "Poccmiickoe
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oOpazosanmue", Conepsxut pecyperr u copmxn Ha
PECYPCBI 110 eCTeCTBEHHO-HayYHEIM OHCLUTITHHAM
($pm3nka, matemarnka, xumus i Guosorus).
DenepansHE nopran «Poccuiickoe
obpazosanney

Caitt Mockogckoro FOCYIapCTBEHHOTO
YHUBepcuTera umM. M.B.Jlomorocosa

http://'www.edu.ru/
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[TPUJIOXEHUE 1

AHHOTauus K paboueif NIporpaMMe QUCITHIIIUHEL

OYHKIMOHAJIBHBIN AHAJIN3

00pa3oBaTeIbHON MPOrpamMMbl BEICILEro

00pa3oBaHus — IPOTPaMMBI CrIeHATHTETa 01.05.01 «®yHnamenTabHBIE MaTeMaTHKA
M M@XaHHKa» crenuanusanus: Marematudeckoe u KOMIIBIOTEPHOE MOAETHPOBAHKE
MEXaHHYECKUX CHCTEM.

DopMBI 06y4YeHHs: OuHAs

Tpynoemxocts mucuummunes: 6 3 e (216 axkamemuyeckux gaca)
Cewmecrp: 6.

Dopma IpoMeKyTOUHO aTTeCTaluu:, SK3aMeH

Conepn(aHHe AUCIHIIITAHBI

Mertpudeckue u TOIIOJIOTHYEeCKHE TIpOCTpaHCTBa, Mepa 1 uHTerpan Jlebera; banaxoss u
I'uneGepToBer npoctpancrBa.  JIunelHEbie TOTIOTIOrM9eCKHEe  IPOCTpaHCTBA M
0606mmeHHbIe yHKIMY,
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