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PaGouass mporpamma nucuuruinHbl «Teopust (QYHKIHMA JEHCTBUTENBHOTO TEPEMEHHOTO0)
COCTaBJIeHa KaHAUATOM (PU3MKO-MaTeMaTHYeCKUX HayK, 1oreHToM A.B. barauyk

PaGouass mporpaMMa IUCIHHUIUIMHBI OOCYXJEHAa Ha 3acelaHuu BBIMYyCKaloImend Kadenpsl
MaTE€MaTUKH U METOJAMKN OOYUYEHHS] MAaTEMATUKE

«8» mast 2019, mpoTokos Ne 7

2
3aBeayrommii Kageapoi o/ #A JL.B. lllkepuna

Ono6peno HayuHo-mMetoandeckum copetom UM®U KI'TTY um. B.I1. Actadrena
«16» mas 2019, mpotoxom Ne §

[Ipencenarens \;g\ C.B. boptHOBCKU

Pabouas nmporpaMmMa JUCHUIUIMHBI aKTYaJIU3UPOBaHa JOLIEHTOM Kadenpsl MaTeMaTUKU U
MeTOoAMKHM oOyueHus matematuke A.B. barauyk

Ty,
3aBenyromuii kadenpoi o/ #ﬂ JI.B. lllkepuna

[TpoTtokos Ne 8 ot 12 mas 2021 r.
Onobpeno HayuHo-meToudeckuM coBetoM UM®U KT'TIY um. B.I1. AcradbeBa
[TpoTtokosn Ne 7 ot 21 mas 2021 1.

[Ipencenarens \«Qg\ C.B. bopTHOBCKHMi1

Pabouas mporpamMma AUCIUILIMHBI aKTyaau3UpoBaHa JOLIEHTOM Kadeapbl MaTeMaTUKU U
MeToANKHU oOydenus matematuke A.B. barauyk

2
3aBemyromuii kadenpoi o/ C%\ JL.B. lllxepuna

[Tpotokon Ne 8 ot 4 mas 2022 r.
Onobpeno HayuHo-meToaudeckuM coBetoM UM®U KT'TIY um. B.I1. AcradbeBa
[Tporokon Ne 8 ot 12 mas 2022 r.

[Ipencenarens \g C.B. bopTHOBCKHMi1



JIucTt BHeceHUsI U3MEHEeHU M
JlonoytHeHUST ¥ U3MEHEHUs B paboUyIo MPOorpamMmy
Ha 2021/2022 y4eOHbIii rox

B mporpammy BHOCSITCSI CITETYIOIITNE H3MECHCHUS

1. OOHOBJNIEHBI TUTYJIBHBIE JTUCTHI paboueil mporpaMmbl U (HOHIA OIEHOYHBIX
CPEIICTB.

2. O6HoBnena u cornacoBana ¢ Hayuynoit 6u6nuorexoit KI'TIY um. B.II.
Acradnena «KapTa murepaTypHOTO 00SCIICUSHUS».

[Iporpamma nepecmotpeHa 1 ojo0peHa Ha 3aceJaHuu Kadeapsl
12 mas 2021r., mpoTokos Ne 8

BHecenHble U3MEHEHUS YTBEPKAALO:

3aBenytromuii kadenpoi

Ty,
[IIxepuna JIronmuiia BacuiibeBHa o/ 7;%
Onobpeno HMC UMD
21 mas 2021 r., mpotokoi Ne7
[Ipencenarens
boptHoBckuii Cepreit ButanseBuu \,g‘



JIucT BHEeCceHUud N3MEHeHu

JIOTOJTHEHHSI U MI3MEHEHUS B pab0UyIO IIpOrpaMmy
Ha 2022/2023 yueOHblii TOA

B nporpammy BHOCSTCS CIIEYIOIINE H3MEHEHHUS:

1. OGHOBIIEHBI THUTYJIbHBIE JUCTHI paboyeil mporpaMMbl U (POHIA OIIEHOYHBIX
CPEICTB.
2.00HOBIIEHO cojiepkanne (POHTIOB OIICHOYHBIX CPEIICTB.

[TporpamMmMa nepecMoTpeHa 1 000peHa Ha 3acefaHnu Kadeapbl
4 mas 2022 r., npotokoin Ne 8

BHecenHble U3BMEHEHUS YTBEPKAALO:

3aBenytromuii kadenpoi

Ty,
HIkepuna Jlronmuna BacunbeBHa o/ 7;5
Onobpeno HMC UMOU
12 mas 2022 r., npoTokoi Ne8
I[Ipencenatens \,6‘



1. IlosicHUTEILHAA 3ANMCKA

1. PaGouas mporpamma AMCHUILIMHBI pazpaboTtana Ha ocHoBe ®I'OC BO
no HampaBieHuto TnoaroroBku 44.03.01 Ilemarormyeckoe oOpa3oBaHHE U
[IpodeccrnonanbHOroO CTaHAapTA MEAarora.

Huctunnnzaa « Teopust QyHKIUN AEHCTBUTENBHOTO NEPEMEHHOT0» (MHAEKC
— b1.0O/1I1.05.01.02.03) npencraBieHa B 00s13aTeIbHON YacTH y4eOHOTO IJIaHA B
monyie «[IpeaqmeTHo-mMeToauueckom» B 8 cemecTpe.

2. O0mas TpyJI0eMKOCTh JTUCIUIUIMHBEI cocTaBiseT 3 3.e. (108 4.), B ToM
gucie, 10 u. mexuwmit, 10 4. mpakThueckux 3aHATHN, /9 4. caMOCTOSTEIHHOM
paboThI, 9 4. FK3aMeH.

3. Lenn ocBoeHUs IUCHUIUIMHBL: OBJaJeHHE 0a30BBIMU MPEIMETHBIMU
3HaHUSMH, OCHOBHBIMU METOJIaMU JI0KA3aTeJIbCTBA U METO/IAMH PEIIeHUs 0a30BbIX
3a/a4 Kypca; (OpMUPOBAaHUE TOTOBHOCTU PEIIATh MEXKIPEIMETHBIE U MPAKTUKO-
OpPUECHTUPOBAHHBIE 3aJa4l Ha OCHOBE MWCIOJIb30BAaHUS U3BECTHBIX 0a30BbIX
MPEAMETHBIX 3HAHUW M METOJIOB; OBJAJEHHE OCHOBHBIMU CIIOCOOAMHU OCBOCHMS
MaTeMaTUYECKUX 3HAHUM U CIIOCOOHOCTH OOYUYUTh UM YUaIUXCS.

4. [Inanupyemble pe3yJIbTaThbl OOyUYEHHS.

B pe3ynemame oceoenus Kypca CTYyJIEHTBI TOJKHBI 3HAMD

- XapaKTepUCTUYECKUE MPU3HAKU METPUUYECKOrO MPOCTPAHCTBA, MOIHOTO
METPUYECKOTO MPOCTPAHCTBA, KOMIIAKTHOTO MHOYKECTBA;

- KJTacCU(UKAIMIO TOUYEK METPUUECKOTO TPOCTPAHCTBA;

- B3aWMOCBSI3b MEXKIY TOHITHAMH MEPHl OTKPBHITOTO M 3aMKHYTOTO
OTPaHUYEHHOT0 MHOECTB 1 Mephl JIebera orpaHMueHHOTO MHOKECTBA;

- OCHOBHBIE CBOMCTBA NU3MEPUMBIX MHOYKECTB;

- XapaKTepPUCTUUYECKHUE IPU3HAKU U3MepuMoii no Jlebery pyHkiuu;

- c1ocod KOHCTpyHpoBaHus uHTerpaina Jlebera;

- OCHOBHBIX CBOMCTBa nHTerpaina Jlebera;

- CBSI3b MEXKy MHTerpasiamu Pumana u JleGera.

ymemn:

- yCTaHaBJIMBATh B3aUMOCBS3b MEXKAY CXOAUMOCTBIO IO Pa3INYHBIM
METPHUKAM;

- KOHCTPYMpOBaTh  TE€OMETpPUYECKHE  O00pa3bl TpU  Pa3TUUYHBIX
OTOOpaXEHUSIX METPUUECKUX TTPOCTPAHCTB;

- WCIOJI30BaTh MPHUHIUIT CKUMAIOIIMX OTOOpaXECHUH TMPU PEIICHUH
anreOpandeckux U (PyHKIIMOHAIBHBIX YPaBHEHU;

- KOHCTPYHPOBaTh U3MepUMbIe 1o Jlebery MHOKeCTBa;

- JIOKa3bIBaTh Pa3JIMUHbIC CBOMCTBA U3MEPUMBIX (DYHKIIUH, UCIIOJIB3YIO
orpenaeneHne u3mMepumoit o Jlebery gpynkunu;

- YCTaHaBJIMBATh CXOAMMOCTH MO MEpE MOCJIEI0BATEILHOCTH W3MEPUMBIX
byHKIM;

- BBIYUCTIATH MHTETrpan Jlebera.

Ilinanupyemble pe3yabTaThl 00y4eHUs



3amaun OCBOCHUS
JOUCIATIIIMHBI

[Inanupyemplie pe3yabTaThl 00ydeHHUs 110
JUCUHUILITMHE (IECKPUITOPHI)

Kon pesynprara
o0y4YeHHS
(KoMITeTeHIIHS )

3amava: pacuMpeHue u
yriy0JieHue MOHATUH,
UCTIOJIb3YEMbBIX B aHAIIN3E
(pynkmus, mepa,
WHTErpal).

3HaTh: XapaKTEPUCTHUECKUE IPUIHAKU
METPHYECKOTO MPOCTPAHCTBA, TOJTHOTO
METPUYECKOr0 IPOCTPAHCTBA,
KOMITAaKTHOT'O MHOYXKECTBA;
KITacCU(BHUKALIIO TOYCK METPHIECKOTO
NPOCTPaHCTBA; OCHOBHBIX CBOMCTBA
uHTerpana Jlebera; CBsI3b MEXKIy
uHTerpanamMu Pumana u JleGera.

YMeTh: KOHCTpYyHpPOBaTh
reoMeTpuueckre o0pa3bl IPU pPa3InIHBIX
OTOOpaXKEHUSIX METPUUECKUX
IIPOCTPAHCTB; UCI0JIb30BaTh IPUHLIUIT

CKUMAIOIIUX 0TOOpaKeHUH MPU pelIeHUH

anreOpanyeckux M (PyHKIIMOHAITBHBIX

ypaBHEHHUI; BEIYUCIATH uHTErpan Jlebera.

OIIK-2. CniocoGen
y4acTBOBAaTh B
paszpaboTke
OCHOBHBIX U
JIOTIOJTHUTEITBHBIX
00pa3oBaTeNbHBIX
IpOTpaMM,
pa3pabaTsiBaTh
OTACTbHBIE X
KOMITOHEHTHI (B TOM
qHCIIe C
UCIIOJIb30BaHUEM
nHpOpMaIMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHHN)

3agaua: popMHUpOBaHUE
CIIOCOOHOCTH CTYJIEHTOB K
pELICHUIO 3a1a4
JIOTUYECKUM IIYTEM,
UCXO0/1 U3 Habopa akCuoM

3HaTh: OCHOBHBIE CBOMCTBA U3MEPUMBIX
MHOJKECTB; XapaKTePUCTHUCCKUE
NpU3HAKK U3MepuMoii 1o Jlebery
GyHKIHH; CIIOCO0 KOHCTPYHPOBAHUS
unrerpana Jlebera.

YMeTh: YCTaHAaBJIMBATb CXOJAUMOCTD I10
MEPEC MOCJICAOBATCIIBHOCTU U3MCPUMBIX

byHKIHi.

BnaneTs HaBbIKaMM J10Ka3aTENbCTBA
Pa3IMYHBIX CBOMCTB U3MEPUMBIX
GyHKIHM, UCMIONB3YS OIpeieTICHIe
n3mepumoii o Jlebery GpyHkimu.

OIIK-5. Cnocoben
OCYIIECTBIISTh
KOHTPOJIb U OLICHKY
dbopmupoBaHus
pe3yJIbTaToB
o0pazoBaHus
oOyuaromuxcs,
BBISIBIIATH U
KOPPEKTHPOBATh
TPYAHOCTH B
oOydeHuu

3anayva:

CTY/JICHTaMH
PUMEHEHHUIO TEOpUn
GyHKIUI NeHCTBUTENBHOTO
IIEPEMEHHOTO B
(GYHKIIMOHAJIBLHOM aHAJIN3E.

npuobpereHue
OIlbITa 110

3HaTh: B3aUMOCBSI3b MEX]y MTOHATUIMU
MCPBI OTKPBITOT'O U 3aMKHYTOI'O
OTPAaHHYEHHOTO MHOECTB U MEPHI
Jlebera orpaHnYeHHOTO MHOKECTBA.

YMeTh: ycTaHaBIUBATh B3aUMOCBSI3b
MCKAY CXOOAUMOCTBIO 11O PA3JIMYHBIM
METpUKaM; KOHCTPYUPOBATh U3MEPUMBIE
no JleGery MHOXKECTBa.

OIIK-5. Cniocoben
OCYIIECTBIISTH
KOHTPOJIb U OLIEHKY
dhopmMupoBaHUs
pEe3yNnbTaToB
o0OpazoBaHus
oOyuaronuxcs,
BBISIBIISITD U
KOPPEKTHPOBATh
TPYIHOCTH B
oOydeHuun
IK-2. CriocoGeH
MOJIIEP>KUBATH
00pasIbl ¥ IEHHOCTH
COILIMATTLHOTO
MTOBE/ICHUS, HABBIKU
MOBE/ICHUS B MUPE
BUPTYaJIbHON
PEATbHOCTH U
COIMATIBHBIX CETSIX




5. KOHTpOJIB PE3YyJIbTATOB OCBOCHUA JUCIHUILIINHBI.

Memoowvl mexyujeco KOHmMpoJs: KOHTPOJIbHBIE PA0OTHI, KOJUIOKBUYM, BBIIIOJHEHUE
Y 3alldTa MPOCKTHBIX 3aJaHHH, IMOCCIICHUE JICKIIMA W CEMUHAPCKUX 3aHSTUU,
BBICTYIUIEHHE HA CEMUHapaXx.

Memoowl npomescymounozo konmpo.is. BXogHoe TecTupoBaHHe.

Hmozosvlil koumpoib. IK3aMEH.

OneHoYHbIE CpPEACTBA PE3YJIHTATOB OCBOCHMS JUCIUIUIMHBI, KPUTEPUU OLEHKH
BBINIOJIHEHUS 3a/laHusl TpeAcCTaBieHbl B pasjaene «DoHABI M  OLEHUBAIOIINE
CpEeICTBA ISl MPOBEACHUS TPOMEKYTOUHOM aTTECTALII.

6. Ilepeuenp 0Opa30BATENBHBIX TEXHOJOTHM, HCIONB3YEMbIX IPU OCBOCHHUU
JTVCHUTINHBI.

1) Jlexiuu ¥ ceMHHAPBI KOHTEKCTHOTO THIIA;

2) Tlemarornyeckrie TEXHOJOTHH, HA OCHOBE aKTHBH3AIMH U MHTCHCU(DHUKAIMN
y4eOHOM IeSITENHLHOCTH O0YyYaIOIIUXCS:

- - TEXHOJIOTUH NMPOOJIEMHOr0 00yUEHNS;

- TEXHOJIOTMH ITPOEKTHOT0 00yUYeHUs (METO/ IPOEKTHBIX 3aJjaHui, Kelc-MeToN);

- UIHTEPAKTUBHBIE TEXHOJOTUU (MO3TOBOM IITYPM, KOHPEPEHIIHS);

3) Ilemaroruyeckrie TEXHOJIOTUH HA OCHOBE 3()(PEKTHBHOCTH yIpaBIICHUS U
OpraHu3alyy y4eOHOro Impolecca:

- KOJUIEKTUBHBIN crtoco0 oOydenus (pabora B rpymmnax);

4) [lemarormyeckue  TEXHOJOTMM  HAa  OCHOBE  JUAAKTHYECKOIrO
YCOBEPIICHCTBOBAHUS U PEKOHCTPYUPOBaHUS yueOHOr0o MaTepuana:

- MOJYJIbHO-PEUTUHIOBOE 00YUYEHUE;

- UMUTAllUOHHOE 00y4YEHHUE.

1. OpraHu3anMOHHO-METOIHYECKHE TOKYMEHThI
1.1. TexHosornyeckas kapra odydenus qucuuminae (IIpunoxenue 1).

1.2. Conep:kanue OCHOBHBIX Pa3/Je/i0B M TeM JAUCUMIIJIMHbI

[ToTeHman AUCUMIUIMHBI B YIOBJIETBOPEHUU TPEOOBAHUM 3aKa3uMKOB K
BBIITYCKHUKaM NpO(HIs B COBPEMEHHBIX YCIOBHUSAX 3aKJIIOYAeTCs B TOM, YTO
COBPEMEHHOW IIKOJIE HYKEH YYHUTEeNb, CIIOCOOHBIA MOKa3aThb KaKUM OOJBIINM
rYMaHUTApHBIM MOTEHLMAJIOM O0JaJaeT MaTeMaTHKa Kak Y4YeOHbIN MpeaMeT, U
rOTOBBIM TIPOJEMOHCTPUPOBATH yYAIIMMCSA pOJIb KU MECTO MATEMaTUKH B
COBPEMEHHOM MHpE M HAay4UTh MX OCHOBAM MAaTE€MAaTH4YECKOIO0 MOZECIUPOBAHUS
IIPUKJIAIHBIX 3a/]a4.

N3ydeHnro 3ToM TUCHUIUIMHBI TPEIIIECTBYET JUCUUIUIMHBI « MaTteMaTukay,
«MaremaTnueckuii aHaiM3 MW DJEMEHThl Teopuu GyHKIW». 3HAHHUS U3
NpeAMETHON 001acTh AAaHHOW JAMCLIMIUIMHBI OyIyT BOCTPEOOBAHbBI MPU U3YyUEHUU
JHACLUATIINH «Teopus byHKUMN KOMIUIEKCHOI'O [IEPEMEHHOT0» u
«Anddepennranbubie ypaBHeHus». B nponecce uzydenust nucuuiuinibl «Teopust
byHKUMA ~ JEHCTBUTEIBHOTO MEPEMEHHOr0» JOJDKHBI  OBITh  peain30BaHbl

7



MEXIPEeIMETHbIE CBSA3U C nucuuIimHaMu npoduiis « MudopmaTtukay.
ConepxaHue TeOpeTUYECKOro Kypca

Pazoenl. Mempuueckue npocmpancmea. IloHATHE  METPUYECKOTO
npoctpanctBa. [lpumepsr (R", Cpp, l, Li, Lz). OxpectHoctd TOYEK B
METPUUYECKOM NPOCTpaHCTBE. OTKPBITHIE U 3aMKHYTBHIE MHOKECTBA B METPUYECKOM
IPOCTPAHCTBE. 3aMKHYTBhIE M OTKPBITBIE MHOXXECTBA Ha NPSIMOM, UX CBOICTBA.
CoBepuieHHble MHOXeECTBAa. CTpOEHHE OTKPBITBIX M 3aMKHYTBIX MHOECTB.
KaHTOpOBO COBEpIIEHHOE MHOXKECTBO. JINHEHHOE HOPMHUPOBAHHOE MTPOCTPAHCTRBO,
KaK IIPUMEp METPUYECKOro INpocTpaHcTBa. [Ipemen mociienoBaTelbHOCTH TOYEK
METPUYECKOTr0 mpocTpaHcTBa. C(CXOAMMOCTh MO METPUKE H 10  HOpME.
OtoOpakeHus: METPHUYECKUMX MPOCTPAaHCTB. HenpepslBHOCTE  OTOOpaKEHHMIA.
KoMmakTel, UX 3aMKHYTOCTh M OIrpaHMYEHHOCTh. HempepwiBHBIE OTOOpakeHUS
KOMIIAaKTHBIX MHOXKeCTB. Teopema Beiiepiirpacca 0 HEpEepbIBHOM OTOOpaKEHUU
xommnakra B R". Tlonusle MeTpudeckue npocrpancTsa. [lonmxora mpocrpancts R,
L;, L. IlpuHmun cxumarommx oToOpakeHWid W ero mnpuMeHeHus. [loHsitue
ruiboepToBa npocrpancTBa. OpTOroHallbHbIE CUCTEMBI BEKTOPOB B THILOEPTOBOM
npoctpaHcTBe. Kpurepuil NOoJHOTHI OPTOTOHAIBHOM CHCTEMBI.

Pazoen 2. Mepa Jlebeca. Mepa OTKpPBITBIX M 3aMKHYTBIX MHOKECTB Ha
npsmoil. MHoxkecTBa, usMmepumble 10 Jlebery. Teopembl 00 U3MEpPUMBIX
MHO)ecTBax.  DyHkumu, u3Mmepumple 1o  Jlebery, uX  CcBONCTBa.
[TocnenoBarenpbHOCTH U3MEpUMBIX GyHKIUMA. Teopema Eroposa.

Pazoen 3. Humecpan Jlebeza. Wurterpan Jlebera oT orpaHuyeHHOM
(GyHKUMM U €ro OCHOBHbIE cBoicTBa. IlpenenbHbIl Mepexox MoA 3HAKOM
unterpana Jlebera. CpaBHenue wuHTerpasioB Pumana u JleGera. Kputepnii
MHTErpUPYyEMOCTH 110 PUMaHy orpaHi4eHHON (QyHKIIHH.

1.3. MeToauveckue peKOMeHIAIUH M0 OCBOEHH IO TUCITUTIJIMHBI

JlaHHBIE METOAMYECKHE PEKOMEHAALMU NPEIHA3HAYEHBbI U1 CTYyACHTOB B
IOMOIIb K IOATOTOBKE K OJK3aMEHY U O(OPMIIEHMH MPOEKTHOrO 3aJaHMus,
HANpPaBJIEHHOTO HA YIiyOJIeHHOE N3YUYEeHUE OTAEIbHBIX Pa3/ieJoB TUCIUIUINHBI
«Teopust pyHKUMH TEHCTBUTENBHOTO IEPEMEHHOTOY.

[{enpio 3avera Mo JAaHHOUW AMCIMUILUIMHE SIBISIETCS KOHTPOJIb YPOBHS OOIIEH
MaTeMaTHYECKOW KYJIbTYpbl CTYIEHTOB M IPOBEPKA MX IOATOTOBIECHHOCTH IIO
COOTBETCTBYIOIIMM pa3JenaM JUCLUTUIAHBIL.

CryneHTsl JOOKHBL: BIAJAETh OCHOBHBIMHM IOHSATHUSAMHM TEOPHUH MHOXECTB,
(GyHKUIHMOHAJIBHOTO aHajIu3a, Mepbl U uHTerpana Jlebera; ymMerb oxapakTepu3oBaTh
CBS3b KaKI0T0 U3 HUX C HEKOTOPHIMHU NOHATHUAMHU MAaTEMAaTUYECKOTO aHAIN3A.

B cooTBeTcTBUM C MOCTaBICEHHBIMU LETSIMUA U TPEOOBAaHUSMU K 3HAHUSIM U
YMEHUSIM BBIITYCKHUKOB Ha 3k3aMeH 1o «Teopuu ¢GyHKUMNA AEHCTBUTEIHLHOTO
NEPEMEHHOT0» BbIHECEHO 28 BompocoB. OTBeuass Ha MPEAJOKEHHBIH BOMPOC,
HEOOXOMMO PacKphITh COJIEP KaHNE BBOJUMBIX MOHATUHN, TPOMILTIOCTPUPOBATH UX
IIPUMEpPaMH U KOHTPIIPUMEPAMH, [TI0KA3aTh IPUMEHEHHUE TEOPEM, B TOKA3bIBAEMBIX
TEOPEMAax — PACKPBITh 3HAYEHUE TEX WIM HHBIX YCIOBUM TEOPEMBI, II0

BO3MOXHOCTH — JdaTb HX TI'COMCTPHUYCCKOC U (bHSH‘ICCKOC HCTOJIKOBAHHUC,
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BO3MOYKHOCTH (UJTM HEBO3MOXHOCTH) OOpaIleHUsI TEOPEMBI.

Pazymeercsi, MOXKHO pacHIMpUTh MpeAjiaraeMblii IJIaH JOMOJHUTEIbHBIMU
MaTEeMaTUYECKUMH W HMCTOPUYCCKUMH (aKTaMHU, OTHOCSIIMUMHCS K JTaHHOMY
BOIIPOCY.

CopnepkaHre 4YeTHIPEX BOIPOCOB, OTMEUYCHHBIX 3BE3J0YKAMH B CITHCKE
BOIIPOCOB K JK3aMEHy, HEOOXOJMMO yMETh HM3JlaraTh Ha YPOBHE OIPEICICHHUS
MNOHATUN ¥ POPMYIMPOBKH OCHOBHBIX MPEAJIOKEHUH.

Urto kacaetrcs ohopmileHHs] TPOESKTHOTO 3aJ]aHusl, TO CJIENYET OTMETUTh, YTO
OH BBINOJHSETCS Ha cTaHAapTHOM Oymare dopmara A4. OCHOBHBIC MpaBUIIA
opopmienuss tekcrta. I[lapameTpbl cTpaHUIbl: BEpXHEE, HIDKHEE MO — 2 CM;
npaBoe nosie — 1,5 cMm; meBoe none — 2,5 cMm. Homepa crpanuny nmpocTaBisitoTCs
BBEpXy, B IIEHTpe (HA TMEpPBOH CTpaHWIIE HOMEpa HET, BTOpas CTPaHUIA —
collepyKaHue, TPEThs — BBeJEHWE). TEKCT MOJDKEH OBITh BHIPOBHEH IO IIUPHHE,
ab3arHbeIii orctyn — 1,27 cM. 3arojoBKkd — IO IIEHTPY, 0€3 TOYEK B KOHIIE
npeminoxenus. pudpt — Beicota 14 nr. Mexcrpounsii untepBan — 1,3-1,5.
O6pa3enr opopMIIeHUSs TUTYJIBHOTO JINCTA MPUBEIEH HUKE.

OO6mumii 00beM JoiKeH cocTaBisaTh 20-25 ctpanuil (0e3 mpuiioxkeHuit). Bo
BBEJICHUM OOOCHOBBIBACTCSl aKTyallbHOCTh TE€MBI, €€ MPaKTHYeCKash 3HAYMMOCTb.
CopeprkaHue JTOJDKHO OBITh MPEICTABICHO B pa3BepHyTOM Bujie. [IpeacTaBieHHbie
B TEKCTE TaOJMIIBI JOJDKHBI UMETh CKBO3HYIO HyMepanuio. Homep Ttabmuiisl
NpOCTaBJsIETCS  BBEPXY  CIOpaBa. 3arojioBOK  TaONMIBI  MOMEMIAETCA  C
BBEIDABHUBAaHWEM TIO0 IEHTPY. Ha Kaxknayro TaOnHIly W PUCYHOK HEOOXOIUMBI
CCBUIKM B TE€KCTE "B COOTBETCTBHM C PHUCYHKOM 5 (Tabmmieit 3)". B 3akmtoueHun
pedepaTta  uW3MAralOTCA ~ KpaTKME  BBIBOJABI 1O  pe3yjbTaTaM  padoTHI,
XapaKTEPHU3YIOIINE CTEMEeHb peIIeHUs 3ajadv, IOCTABICHHBIX BO BBEJCHUMU.
Crnenyer yTOYHHTD, B KaKOW CTEIICHU YJAI0Ch peaii30BaTh 11eNb peepupoBaHUs,
0003HAYUTh MPOOJIEMBI, KOTOpPHIE HE YJaJOCh PEIINTh B XOJI€ HAMHUCAHUS
pedepara.

Jlanupile 0  HAWJACHHBIX  WCTOYHHMKAX  CIeAyeT  3aHOCUTh B
oubmmorpaduueckuii  crucok. VICTOUHMKM B CHHCKE pacrojlaralorcsi B
andaBUTHOM TOpsiAKE MO (aMUIUU TEpBOro aBTopa (Ha3zBaHuio). CyIIeCTBYIOT
periiaMeHTUpOBaHHbIE TpaBuia odopmiieHus OuOIMorpaduueckux HCTOUYHUKOB
'OCT 7.05-2008. Ilepedenp UCIOIB3yEeMOW JUTEPATYPhl OJDKEH COJEPKATh
MUHUMYM 15 HauMeHOBaHMIA.




Oopa3zen opopMiIeHHsI TUTYJIBHOIO JIUCTA

MuHHCTEPCTBO HAYKH U BBICIIETO0 00pa3oBaHust PO
OI'BOY BO «KpacHOApCKHil roCyJapCTBEHHBIN M€1arorn4ecKuii
yauBepcuteT uM. B.I1. ActadpeBa»

WNHCTUTYT MaTeMaTuky, GU3UKU U HHOOPMATUKH

Ka(beﬂpa MaTCMaTHuKHN U MCTOJIHMKHU O6y‘{eHHH MaTCMaTHUKC

HPOEKTHOE 3AJIAHHUE
HA3BAHUE TEMBbI

Bemonauna:
CTYAECHTKA TPYMIIbI

Cmomnnna E.A.

[IpoBepuina:

JOIEHT Kad). MaTeM. aHaJIM3a
1 MOM B By3e,

KaHJ. pu3.-mMatT. HAyK

barauyk A.B.

Kpacnosipck 2022

10




3.1.4. Tembl KypcoBBIX padoT. He nperycMOTpeHbl YUEOHBIM IJIAHOM.

2. KoMnnoHeHThl MOHUTOPUHTA Y4e0HBIX IOCTHKEHUH 00yUYar0IIMXCs

2.1. TexHoJIOTHYECKASl KAPTA PEHTUHIA IUCUHUIIJIHHBI.

Haumenosanue
JTUCITUTUTMHBI/KYypca

YpOBEHB/CTyIIEHD CraTyc TUCIHUILUINHBI Komuuectso
oOpa3oBaHusA B paboyeM yuyeOHOM 3a4ETHBIX
(6akanaBpuar, MarkcTpaTypa) TnJIaHe €/IMHUII/KPEIUTOB

Teopust dyHKUMI
JEeMCTBUTEIILHOTO
MIEPEMEHHOTO

bakamasp

b1.011.05.01.02
.03

3 kpenura (3ET)

CMeXHBIE TUCIUTUTAHBI 10 Y4eOHOMY TUTaHY

[IpeamecTByromuye: MaTeMaTHYECKUI aHATIN3 U 3JIEMEHTBI TEOPUU (DYHKIIHIA

COHYTCTBy}OH_[I/IGI BCC NUCHUITIMHBI MOAYJIA ((HpeI[MeTHO-MCTOI[H‘IGCKHﬁ»

HOCHGI[YI'OHII/ICI OCHOBBI TCOPHHA (1)YHKHHI>'I KOMILJICKCHOT'O IICPEMCHHOTO,

muddepeHnnanbHbie ypaBHEHUS

BXOJ/IHOU PA3JIEJ]
Komuaectro 6amtos 10 %
Conepxanue dopma paboTh :
min Max
BxonHO# KOHTPOJIH TectupoBanmue 6 10
Hroro 6 10
BA3OBBII PA3JIEINe 1
KonugectBo 6amios 30 %
Conepxxanue dopma paboTh :
Min max
Tekyiuii KOHTPOIb KomnokBuym 12 20
HPVOMG}KYTOIIHHH Kontponrhas pabota Nel 6 10
PECUTHUHI-KOHTPOJIb
Hroro 18 30
BA3OBBII PA3JIEINe 2
KonunuectBo 6amior 20 %
Conepxanue ®opma paboThI :
min max
Texymuii KOHTPOJIb [IpoekTHbIE 3a1aHMs 12 20

11



Hroro

12

20

BA3OBBIN PA3JIEJINe 3

Kommuectso 0auioB 20 %

Conepxanue dopma paboTsI -
min maxX
Tekymuii KOHTPOJIb KontposnbHas pabora Ne2 12 20
Hroro 12 20
HNroroseii MOyJIb
KonuuectBo 6amios 20 %
Conepxanue ®opma paboThI -
min maxXx
HToroBbIli KOHTPOJIb DK3aMeH 12 20
Htoro 12 20
OO611ee KOaUYecTBO OAJIOB MO AUCIUILIINHE min max
(o uToram u3y4eHHs Bcex Moaylel, 6e3 yuera 60 100

JIOTIOJTHUTEIBHOTO MO/LYJIS)

12




MUHUCTEPCTBO IMPOCBEHIEHUS POCCUHCKOMN ®EJNEPAIIUU

denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUPEKICHUEBBICIIIETO 00pa30BaHUs

KpacHosipckuii rocyapcTBeHHbIH MeAAroru4ecKuil
yuuBepcuretum. B.I1. AcradneBay
HNucTutyT MareMatuku, GU3NKN U HUHGOPMATUKU

Kadenpa-pa3zpabotuuk: kadeapa MaTeMaTUKH U METOUKH OOyUEHUS

MaTEMaTUKE
YTBEPX/IEHO OIOBPEHO
Ha 3aceaHnu Kadeapsl Ha 3aceJaHuu
poTokoi Ne 8 Hay4HO-
ot 4 mast 2022 r. METOUYECKO MHCTATYT
MATEMATHKY,
rocosera OUNKNA U
3aB. kadenpoii NMoU ik eantee

npoTtokoi Ne 8

Q// T a@ JI.B. llIkepuna or 12 mag

2022r.
IIpencenarens

Ve

C.B. boptHOBCKU#

®OH/ OHEHOYHBLIX CPEIACTB

JJISl IPOBeIeHUs TEKYero KOHTPOJIA U MPOMEKYTOYHOM aTTecTallul
o0yuarouuxcst o AUCHUIIHHE
«TEOPUS ®YHKIUI JEHCTBUTEJBHOI'O
HNEPEMEHHOI'O»

Hanpasiaenue noarorosku 44.03.05 «Ilexarornueckoe
oOpa3zoBaHue» (caByMsi NPOPUISIMHU MOATOTOBKH)
Hanpasiaennocts (mpoduiib) 00pazoBaTeibHON NPOrpaMMbl
«MaremaTuka 1 MH(POPMATHKA)

(ounasn ghopma odyuenus)

barauyk A.B., nouieHT kadeapbl

CocraBHuTeNb: Tl MateMaTuku 1 MOM

Kpacnosipck 2022



IKCIIEPTHOE
3AKJIIOYEHUE

Ipeacrannennnit dony onesownux cpeacrs (GOC) ana MpoBefeHMS TEXYIEID XOHTPOAS M
NPOMERYTOMHOR aTTECTRIMM OOYHAINIMXCE N0 AMCMnanEe ~ Teopua q:ymu;m't JACRCTENTENBLHOTD
nepeMensor0’ coorpercrayer Tpebosamman ®FOC BO no manpasaenmo nogroroskx 44.03.05
Ilegarormaeckoe obpasopanme, [Tpodeccwonanuumm crangaprom «llegaror (nmeparormmecxkas
AERTONLHOCTE B AOIIKOALHOM, HAaYawlhHOM obmem, ocwoEnom obmem, cpeaneM obmem
obpasosanmn) (socrm7aress, yuwvenb)s, [lonoxemsem o Gopummposamn Gouga ONEHOTHEX
CPefiCTB IR TeKYINEro KOHTPOIR YCHEBaeMOCTH, NPOMEXYTOYHON W HTOrOBON aTTEeCTAIHE

10 00palOBATENLHEM DPOrPaMMaM BHECETD O0pa’OBaHMA - UpOrpaMmam
GaxanaspmaTa, OPOrPaMMaM  CHCIMAZMWTETa, OPOTPAMMAM  MAIMCTPAryphl, UPOTPaMMam
NOATOTOBKH HAYYHO-MEAAIOIHYECKNX KIPOB B acuMpasType 8 (eacpassHoM TOCYAAPCTECHHOM
GiopxernoM  ofpazoparentHOM — yMpeRAcHMM  Bucmero  ofpasosammn  «Kpacuompoxmit
TOCYASpCTBe LT BeparoryIeckat yuuaepcnrer us. BIL Actaprenas u ero dpumeanax.

B scneprupyesom ©OC npepcrasnesnl 0oy it 3a334H, COOTBETCTBYIONME OARM o 33aa9aM
peanM3anMK  OCHOBHOH O00paIOBATEALHON NPOrpEMME  GAXanaspHaTa 0o  HANPAWICHMID
nogroTonks 440305 «legarormyeckoe  obpasosanwes, HanpasaeHHocTs  (mpospuan)
obpajosarennsoi nporpassil Maremamnxa, undopsaruxa Ilpeacrannen nepedess # STamW
(hopumponanns womneTenumi, cooreercreylompx  OIOC BO. [Ipegcrasnenn RoCTarouHoe
KOMHYECTHO 333NN, COOTHETCTBYIOIIMX TeXHONOIMYeCKON XapTe PelTHHTA, NO3BOIRIONINX
YCTRHOBMTE  YPOBEeHL  CHOPMMPOBaNHOCTH  XOMueTeHmiMit  crygemvon.  [lpegaoxenumie
KOHTPONILHBE CPeAcTBa  paspaboTaHel B COOTBETCTHMM C NARHUPYEMEMM  Pe3ynbTATEMM,
OTAMMAIOTCA  MHHOBAUMOHHLIM, KOMDCTENTHOCTHO OPHEHTHPOBAHHEM cofepxanmem. B
COOTHETCTHIM C 3THM NOIBONTIOT OCYIMECTENTS: OOLEKTHEHER M JOCTOBEPHEN IPOMEKYTOTHEIR
TEXYU KORTPO/E PESYNLTATOB CTYACHTOR.

®OC npegcTasneH  ANeKBITHEME  (OPMEMN M METOZAMM  ONEHMBAHMA, COACPKMT
06OCHOBAHHEE NOXA3ATENR, KPHTEPHH W YPosHR GPOPMHPOBAHHOCTH KOMICTEHINN, KOTOpHE
O3BONRIOT npoBecTt KOHTPONLHO-HIMEPHTENEHEE NpOLeAYPH ofBeKTHRO.
PaspaboTasusit M NPEACTAEACHNLINR AR IKCHEPTIEE (PoHJl OUEHOTHBIX CPLJICTR PeKOMeHJIyeTCs K
HCNONBIOBAHNID B TPOLECCE NOArOTOBKH GaKanaspos NO HanpamleHHM® noprotosxs 44.03.05
«Jlegarorweckoe ofpazoBanmes, HaNpasAeHHOCT: (Dpodmns) ofpazoBarefbHON HPOTPaMME
Maremaruxa, Magopmamnxa

PencricHT:
KAHTLAAT (eI OTHHCCKHX HAYK,

CulSlY um. M. Pewternena

‘z't'{'_y’ﬂul—r 47;'/ > 3t ‘
v RS AR p
ﬁur A&7k Legeswa O o CFHTHA) St e

H.A. JTosonay
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1. Ha3HaueHue (pOHIa OLIEHOYHBIX CPEIACTB.

1.1. Heawvrwo cozpanus DPOC aucummuimHbl «Teopus GyHKIUNA IeHCTBUTEIBLHOIO
NIEPEeMEHHOT0»  SIBJSICTCS YCTAHOBJICHHE COOTBETCTBUSl Y4YEOHBIX JIOCTHIKEHUH
3aIUIAaHMPOBAaHHBIM  pe3ysbTaraM  OOy4deHUss U TpeOOBaHUAM  OCHOBHOM
npodeccuoHanbHO 00pa30BaTEIHPHON IPOTPAMMBI, pa00YEH TPOTPaAMMBbI JUCITUTIIHHBI.
1.2. ®OC no gucuumauHe «Teopus QyHKUUNA JEHCTBUTEIHHOTO TEPEMEHHOTO)
3aauM:

- OLIEHKa ypOBHS C()OPMUPOBAHHOCTH KOMIIETEHIIUH, XapaKTEPU3YIOLUX CIIOCOOHOCTD
BBIIIYCKHMKA K BBIIIOJIHEHUIO BHJIOB MPO(PECCHOHAIBHON  AESITENBHOCTH IO
KBaIM(PUKALNK OaKkaiaBp, OCBOCHHBIX B MPOLECCE U3YUCHUS JAHHOW JUCIUTUIMHBIL.

1.3. ®OC pa3paboTaH Ha OCHOBAHNUH HOPMATHBHBIX IOKYMEHTOB!

- (QeaepanbHOrO0 TOCYAapCTBEHHOr0 0Opa30BaTEIbHOTO  CTAaHAApTa  BBICIIETO
oOpazoBaHus 1o HampasiieHuto noarotoBku 44.03.01 Ilemarorumdeckoe oOpazoBaHue
(ypoBeHb OakanaBpuara);

- OCHOBHOMH npodeccnoHanbHO 00pa30BaTeIbHOM MPOTPaMMBbI BBICILIETO 00pa30BaHUS;
- Ilonoxenust o popmMupoBaHUU (POHJA OLEHOUYHBIX CPEICTB Ul TEKYLIETO KOHTPOJIS
yCIIEBAEMOCTH, TMPOMEXYTOYHOM M MTOrOBOM arrectauuu oOydaromuxcs IO
o0Opa3oBaTeabHbIM MPOrpaMMamM BbICIIEr0o oOpa3oBaHUs — MporpaMMamM OakanaBpHara,
nporpaMmam CHeUUaaIuTeTa, IporpaMmaM MarucTparypbl, MporpaMMaM MOJArOTOBKH
HAyYHO-TIEJarornYeckux KaJpoB B acHHUpaHType B (enepalbHOM ToCyAapCTBEHHOM
OIOPKETHOM YUPEKJIEHUU BhIcIIero oOpa3zoBaHus «KpacHOSpCKHIl rocyaapCTBEHHbBIN
negarorndeckuii yuusepcuret uM. B.I1. AcradreBa u ero ¢punuanax.

2. llepeyeHb KOMIIETEHUMI ¢ YyKa3aHMeM 3TanoB MX (OopMHPOBaHUS B Ipolecce
u3ydeHusi JMcuUMILVINHbI « Teopust pyHKIMIA 1eiicTBUTEIBHOIO NEPEeMEHHOI 0>

2.1. Ilepeyenb KomMmneTeHMI, GOPMUPYEMBIX B IPOLIECCE U3YUEHUS AUCITUTUIMHBIL:

- CImocoOEH Yy4yacTBOBaTh B pPa3padOTKE OCHOBHBIX W JONOJIHHUTEIIBHBIX
oOpa3oBaTeNbHBIX MPOTpPaMM, pa3padaThiBaTh OTACIbHBIC WX KOMIOHEHTHI (B TOM
YHUCJIe C UCIOJIb30BaHUEM HMH(DOPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHojoruit) (OI1K-

2);
13



- CIOCOOEH OCYHIECTBIISITh KOHTPOJIb M OLEHKY (OPMHUPOBAHUS PE3YJIHTATOB
oOpa3zoBaHusi OOYyYarOUIMXCSl, BBISBISATh U KOPPEKTHUPOBATH TPYAHOCTH B OOYYEHUU

(OTTK-5);

- CHocoOeH TMOoAep)KUBATh O0paslbl M IIEHHOCTH COIMAIBHOTO TOBEACHHUS,
HABBIKH TIOBEJICHHS B MUPE BUPTYaJIbHON pealIbHOCTH M colManbHbIX ceTsx ([TK-2).

2.2. Jrtanbl GOpMHPOBAHNS M OLIEHUBAHUS KOMIIeTEeHIN
Ouenounoe
" JAMCUMILUINHBI, TPAKTUKH, Tun cpencTBo/
OMIIeTEeHIM U yacTBywomme B GopMHUpPOBAHNH
1 y yrom (bopmup KOHTPOJIA KHUMb1
KOMIIeTeHIIUH
HOMep | ¢popma
OIIK-2 «CII0co0€eH | JMCHUIUTMHBI MOTyIeH Texymmit 4.2.2 Kook
y4acTBOBATh B «KOMMyHI/IKaTuMBHLIFI», «IpeamerHo- KOHTPOIIb BUYM
a3 a60TKe MCTOANYCCKHUN, ((HpeZ[MCTHO'
IIPaKTHYCCKUN, «l1€aarorudcckas
pasp P s, <1
OCHOBHBIX U | yurepratypar.
OTIOJIHUTEITbHBIX
. [Mpomexyroun | 3.2.1 | Dk3ame
00pa3oBaTeNbHBIX
as aTTecTalus H
porpamm,
pa3pabaTsiBaTh
OTJI€JIbHbIE ux
KOMITOHEHTHI (B TOM
qucje Y
HCIIO0JIb30BaHUEM
MH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI )»
OIIK-5  «cnocoOeH | [Aucuunmunet Mmonyneit «llenaroruyeckas | Tekyriuii 4.2.4 | KonTtpo
OCYIIIECTBIIATH HHTCpHATYPa», “Hpem‘ée‘mo' KOHTPOJIb JIbHAs
KOHTDOJIb M OLEHKY METOUYECKUI», «qu HO- paGora
UCCIIEI0BATENbCKUNY, «IIpenmerHo-
(bOpMHpOBaHHH HpaKTH‘IeCKHﬁ».
pe3yIabTaTOB
oOpazoBaHUs
oOyuarouxcs,
BBISIBIIATH u
KOPPEKTUPOBATH
TPYAHOCTHU B
00y4YeHUN
T1K-2 «croco0eH | Jucunmmmasr MmoxyIeit Texymuit 422 Kook
MIOAICPKUBATH «MupOB033pEHHECKHL), KOHTpPOJIb BUYM
((KOMMyHI/IKaTI/IBHLII/I», ((TCOpI/ISI u
o0Opasnpl U IIEHHOCTH
MIPAaKTHKa HHKITFO3UBHOTO 00pa30BaHUAY,
COMAJIEHOTO «IIpenMeTHO-METOAUYECKUI,
IMOBCACHUA, HAaBBIKH | «IIpenMeTHO-IIPaKTUUECKUID,
IIOBCACHUS B MI/Ipe «Hezxarornqecm;{ HUHTEpHATYypa».
BUPTYAJIBHOU
peanbHOCTH "
COILIMAJIBHBIX CETAX»

3. ®OoH/I O1IEHOYHBIX CPEACTB I MPOMEKYTOUHOI aTTecTannu
3.1. ®oHBI OLIEHOYHBIX CPEJCTB BKIFOYAIOT: SK3aMEH, MPOCKTHOE 3a/IaHHUE.
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3.2. OnieHOYHBIE CPENICTBA
3.2.1. Ouenounoe cpeAcTBO «Bonpocwl k sx3amenyy. PazpaboTurk K.¢.-M..H., JOUEHT Kadeapbl
Marematuku 1 MOM B By3e A.B. barauyk
Kpurtepru orieHUBaHMS IO OLIEHOYHOMY CPEACTBY « Bonpocol Kk 9K3amMeHy»

DopMuUpyeMbI Boicokuii ypoBeHb | IIpoaBUHYTBINH ba3oBblit YPOBEHb
KOMIIeTEeHIIUH copmupoBaHHOCTH YPOBEHb copMupoBaHHOCTH
KOMIIeTeHIH copMUpPOBAHHOCTH KOMIIeTeHIH i
KOMIIeTEeHIM I
(87 — 100 GamnoB) (73 — 86 6amoB) (60 — 72 6ammoB)
OtnnuHO Xopowo Y 10BIETBOPUTEIILHO
OIIK-5 CrocobeH rpamotHo, | CriocoOeH m3narath | CriocoOeH aaTh OTBET,
apryMeHTHPOBAHO CBOIO TOYKY 3pEHUS IIPH | UCTIOJIB3YS TOJIbKO
u3Naratb  CBOIO  TOYKY | OTBETE. MoOJIelbHBIA  0Opaserl,
3pEHHUs IIpU OTBETE. CrocobeH  BBICTPOUTDH | CBOEBPEMEHHO
Crnocoben JIOTUYECKH | OTBET UCTIONB3YS | pearupys Ha
BBICTPOUTH  OTBET  HE | MOJACIIBbHBIA 00pasel], HO | 3aMEYaHMUsl.
UCIIOJNB3YS MOJICTIbHBIN | IPOSIBIIASL ~ KPEAaTUBHBIN
obpaser, TIPOSIBIISISL | TIOJXO/.
KpEaTUBHBIN MOAXO]I.
OIIK-2 OTBeTHI COOTBETCTBYIOT OTtBeThl COOTBETCTBYIOT | OTBETHI COOTBETCTBYIOT

BOIIPOCY, 0OOCHOBAHBI, B
HUX YETKO
MIPOCIICKUBACTCSA
CUCTEMHOE 3HaHUE

B 00JIaCTU METOIUKU
oOyueHusi MaTEMaTHKE B
COOTBETCTBUH C
MOTPEOHOCTIMU
paboTonaTens

Bnaneer
COOTBETCTBYIOLIEH
TEPMUHOJIOTHUEN

BOIPOCY, 0OOCHOBAHBI, B
OOJIBIIMHCTBE CITyYaeB B
HUX YETKO
IPOCIIEKUBACTCS
CUCTEMHOE 3HaHUE

B 00J7aCTH METOJIUKH
00y4eHus MaTeMaTHKE B
COOTBETCTBUH C
MOTPeOHOCTAMU
paboTonatens

Buianeer
COOTBETCTBYIOLIEH
TEPMHUHOJIOTUEH

BOIPOCY, 0OOCHOBAHHI,
B OCHOBHOM B HHUX
YETKO IIPOCIICKUBACTCS
CUCTEMHOE 3HaHUE

B 00J1aCTH METOUKHU
o0Oy4deHus MaTeMaTuKe
C TOTPEOHOCTSIMU
paboTonatens
Bnaneer
COOTBETCTBYIOIICH
TEPMHUHOJIOTUEN

4. ®OoH/ OLIEHOYHBIX CPEACTB /Il TeKYIero KOHTPOJIs ycleBaeMoCTH
4.1. ®oH/bI OLIEHOYHBIX CPEJCTB BKIIOYAIOT:

— Komnoksuym no moaymio 1, 2;

— KontponsHas pabora 1, 2;

— IlpoexTHoe 3ananue.
4.2.1 Kputepuu OLEHMBAHUS CM. B TEXHOJIOTHYECKOH KapTe pedTuHra B pabouell mporpamme

JUCIIUILIHHEI

4.2.2. Kputepuu OIleHUBaHUS OIICHOYHOTO CpenCcTBa «Ko1oKeuym»

Kpurepun onenuBanus

KoaunuyecTBO 0a/1710B

(BKJI1aJ B PEMTHHT)

UYeTko, TaKOHUYHO ChOopMyIHpOBaHa mpodaema

4
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[IpencraBien aHanu3 pa3IuYHBIX TOUYEK 3PEHUS

W3noxxena coOCTBEHHAs! TOUKA 3PEHUSI, apT'yMEHTHI B €€ MOJIb3Y

HpeHCTaBHeHBI BbIBObI

(o) IE- I -N

MaxkcuMaIbHBIA 0aJlI

20

4.2.3. Kputepun olieHMBaHUS OIEHOYHOTO CpelicTBa «[Ipoekmmuoe 3adarnue

Kpurtepuu onenuBanus

Koaun4yecTBO 0a/1710B

(BKJIajJ B PeTHHT)

AprymMeHTHpOBaHHOCTh 4
Brinonnenue 3aganuii 4
[IpencraBneHsl METOIUYECKHE pa3pabOTKH 4
CaMoCTOATeNbHOCTD 8
MakcuMasbHbIl Ga 20

4.2.4. Kputepun OIleHUBaHUS OIICHOYHOTO cpenctBa «Konmponvuas pabomay

Kpurepun onenuBanus

Koaun4yecTBO 0a/1710B

(BKJI1aJ1 B PEMTHHT)

BrinosiHeHbI BCe 3aaHUs 5
[TpaBMIIBHOCTH BBITOJIHEHUS 3aaHHIMA 5
MaxkcuMabHBIA 0aJLI 10
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6.0. TecT (BX0/IHO¥ KOHTPOJb)

(x, ecmm X<-3,
1. ®opmyna f(x)= | 9-x?, ecru—3< x <3,
T— X, ecamx=>3
a) 3amaeT pyHkuuio Ha (-00; -3] U [3; +00);
0) He 3a7aeT QYHKIMIO Ha
(-00; +0);
B) 3a/1aeT (PYHKIHIO Ha (-00; +00);
r) 3amgaet pynknuro Ha [-3; 3].

sin10x — 2 cos 3x
6+ ctg®x

2. Oyukius f(x) =

a) orpaHUYCHA CBEPXY, HO HE OrpaHHYCHA CHH3Y;
0) orpaHuYcHa;

B) HE OTpaHHYCHA HU CBEPXY, HH CHU3Y;

') OTpaHWYCHA CHHU3Y, HO HE OrpaHUYCHA CBEPXY.

3. Eciu mocnenoBaTenbHOCTS (V) — OeckoHeuHo Oosbmas u limx =d, d =0, To

osoo
a) MOCJICZ0BATEIBLHOCTD (X, ) — OECKOHEYHO OOJIbINAs;
6) lim(x,-» ) =d;

B) ITOCIICIOBATENBHOCTD (X V) — OTpaHHUECHA,

I') HHYETO ONPEICICHHOTO O MOCJICIOBATEIBHOCTH (X, Vn) CKa3aTh

HCIIB34.

. X
4. Ecmu (xp) u (Y,) — OeCKOHEUHO OOJBIIKE MOCASIOBATEIBHOCTH, TO lim=>

"%V
paBeH:
a) oo;
0) 0;
B) HEKOTOpOoMY uuciy a # 0;

T) HIYETO OINpPEIETICHHOTO 00 3TOM Ipe/elie CKa3aTh HeNb3sl.
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5. Yucno A HaswiBaeTcs mpeneiaoM GyHKImu f mpu x — oo, eciu:

a) g moboro € >0 cymecTtByeT Takoe ¢ >0, 4TO IS BCeX X,
yIOBJIECTBOPSIONIMX HEPABEHCTBY |x| > ¢, BBIMOJHICTCS HEPABEHCTBO
[f(x)-Al<€;

0) nst mo6oro € >0 cymectByer Takoe ¢ >0, 4YTo A BCEX X,
YJIOBJICTBOPSIONINX HEPABEHCTBY |x| < ¢, BBIMOJHICTCS HEPABEHCTBO
|f(x)-Al<e;

B) s iroboro € >0 cymecTByOT ¢ > () W X, TaKHe, YTO KaK TOJBKO

x| > ¢, Tax |f(X)-A|<g;
1
r) s €> - CYIECTBYET Takoe ¢ > 0, 4TO A BCEX X, YAOBJICTBOPSIOIINX

HepaBeHCTBY |X| > C, BeImosiHsAeTCS HepaBeHCTBO |f(X)-Al<e.
6. dynkius f, 3a7aHHAs B TOUKE Xg M HEKOTOPO# €€ OKPECTHOCTH, Ha3bIBACTCS
HENPEPBIBHOM B 3TOW TOYKE, €CIIU:

a) lim(f(x,+Ax) - f(x ) =Ay;
Ax—0

0) lim f(xo +Ax) =0;
Ax—0

B) lim (f (x -+ Ax)— f(x )) =0;
Ax—0

r) lim (f (X, + Ax) + f(x,)) = 0.

I
AX—xg

[1— X2, ecinu x< 0,
7. ®ynkmus f (X) = i B TOYKE Xg =

o

X2 +1, ecux>0

a) HeMpepbIBHA TOJBKO CJIEBA;
0) HenpepbIBHA TOJIBKO CIPaBa;
B) pa3pbIBHA;
I') HETIPEPHIBHA.
8. He BbIumncIIsist MHTErpajoB, a UCXOMAs U3 YCIOBUN HHTETPUPYEMOCTH, YOEK1aeM-

Cia, 4YTO 6yz[eT KOPPCKTHO IIOCTAaBHThL BOIIPOC O BBIYHCIICHHMHM HHTCIpalia
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3
[ (x)dx 2w pyrKunn
-3

a)f(x) = E;
X
0)f(x) =tg x;
B)f(X) = ﬁx;
\2)

(-1, eciu —1<x <0,

r) f (X) B iln X,ecmuQ < X < 3.
9. Yucino I Ha3pIBaeTCs ONMpEACICHHBIM HHTErPalioM oT (GyHKIHH f 10 0Tpe3Ky [a; b],
eciu
a) V >0, V 6>0 u npu 1r000M pazoueHnn otpeska [a; b] Ha yactu, nmumib Ob1 A<J,
1 TIPOH3BONEHOM BHIOOPE TOUCK & BBITIONHSCTCS HepaBeHCTBO | o- | < &;
0) V &>0, 3 6>0 Takoe, 4uTo npu JH0O0M pa3OueHuu oTpeska [a; b] Ha vacTu, muib
OBl A>0, U MPOU3BOJIBLHOM BBIOOpE TOYEK &y BHIMTOIHIETCS HEPABEHCTBO lo-1]<
g
B) V €>0 u npu mobom pa3bueHun oTpe3ka [a; D] Ha yacTH ¥ TPOHM3BOIBLHOM
BBIOOpE TOYEK &, BBINOJIHAETCS HEPABEHCTBO lo-1l<¢;
r) V >0, 3 6>0 takoe, 4To npH J1F000M pa3zdoueHuH oTpe3ka [a; b] Ha JacTu, JauIb
6B A<8, ¥ IPOM3BOJILHOM BBIOGOPE TOUYCK & BBIIOMHSICTCS HepaBeHCTBo | o-1 | <

€.

10. OcHOBBIBasICh Ha TECOMETPUYECKOM CMBICTIE OMPEICICHHOT0 HHTETpaia, yoexK-

0
/ 2
7laeMCsl, YTO MHTETpa I 25—-x“ dx paBen
5
a) E T,
2

0) En;
4
B) 10m;
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r) ST
11. Beibepure yciioBUs, SBJISIOIINECS CYIIECTBEHHBIMU B ONPEIETIEHUU ONPEAEICHHOTO
WHTErpana:
a) POM3BOJIBLHOCTH BBIOOpA TOUEK &y,
0) HEMIPEPBIBHOCTh MOJABIHTETPATbHON (YHKIINH;
B) MPOM3BOJILHOCTH pa3OMEHuUsl OTpe3Ka NHTETPUPOBAHNUS HA YaCTH;
') OTPAaHUYEHHOCTD MOJBIHTETPATILHON (PYHKIIHUH.
12. Cpenree 3Hauenne Gpyakiun Yy = —3%° + 4x Ha orpeske [0;3] pasHO
a) —3;
0) —9;
B) 3;
r)9.

b b h

13. CpaBuure: Ihdx u Idx!dy

a) >;

6) <;

B) =;

I') 3aBHUCHUT OT 3HAYCHHMIA 4, b, h.

14. Ecmu pynkuuu f(X,y,z) uaterpupyema B odnaactu D, To ona B D:

a) HETIPEPHIBHA;
0) orpanuyeHa;
B) MMEET HEMPEPBIBHBIC YaCTHBIC IPOM3BOIHBIC ;
r) muddepennupyema.

[IpoBepsieMble 3HAHUSA, YMEHHS, KOMIIETEHIIMHA. 3HAHUE OCHOBHBIX ITOHSITHHU
MaTeMaTHYECKOr0 aHalu3a, YMEHUE WX HCIIOJIb30BaTh MPHU PEIICHUU MPAKTHYECKUX
3agad. OK-4, OIIK-1.

6.1. Bonpochl K KOJIJI0KBHYMY

(Pa3zneal)
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1.Toustre MeTpudeckoro npoctpanctsa. [pumepst (R", Cp, ).

2.0KpCCTHOCTB TOYKH B MCTPHUYCCKOM IIPOCTPAHCTBC. Hpez:eﬂ IIOCJICA0BATCIIBHOCTH
TOYCK B MCTPHUYICCKOM IMPOCTPAaHCTBC. OcHOBHBIC CBOMCTBA mpcaciia

IIOCJIEA0BATEIBLHOCTH.
3. OTKpBITbIE MHOXKECTBA B METPUUECKOM IPOCTPAHCTBE, UX OCHOBHBIE CBOMCTBA.
4. 3aMKHYTbIE MHOYKECTBA B METPUYECKOM IIPOCTPAHCTBE, UX OCHOBHBIE CBOVCTBA.
5. OToOpakeHus1 METPUYECKUX IPOCTpaHCTB. HenpepbIBHOCTh 0TOOpaXkeHMil.

6. JIuHeitHpIe HOpPMUPOBAHHBIE MTPOCTpaHCTBA. [IpumMepsl. MeTpru3yeMoCTh JTMHEMHOTO

HOPMHPOBAaHHOTO IIpocTpaHcTBa. Hopma u MeTpuka.
7. KOMITakTHBIE MHOXECTBA, UX OCHOBHBIE CBOKCTBA.
8. HenpepriBHbIE 0TOOpak€HNSI KOMIAKTHBIX MHOKECTB.

9. IlosmHbIEe MeTprUecKue npocTpancTBa. [Ipumepsl.

10. IIpuHIMI C)KUMAIOIIMX OTOOPAKEHHUI U €r0 TPUMEHEHUS.

HDOBCDH@MBI@ 3HaHUid, YVMCHHI, KOMIICTCHIINHN. 3HaHue XapaKTCPUCTUUCCKUX
IMPU3HAKOB MCTPHUUYCCKOIo IMPOCTPAHCTBA, IIOJIHOIO MCTPHUUCCKOro IpOCTPAHCTBA,
KOMIIAKTHOI'O MHOXKCCTBA, KJ'IaCCI/I(bI/IKaL[I/II/I TOYCK MCTPUYCCKOro IIPOCTPAHCTBA,
YMCHHUC YCTAHABJIMBATL B3aMMOCBA3bL MCKAY CXOAMMOCTLIO IO PAa3JIMYHBIM MCTPHKAM.

OK-5, OIIK-5.

6.2. KonrpoJabHas padora Ne 1

(Paznesl)
Bapuanm Ne 1

1. JlokaxxuTe, YTO TIPH HEMPEPHIBHOM OTOOPAKEHHH TMPOOOpa3 OTKPHITOTO
MHOKECTBA SIBJISIETCS] OTKPBITHIM MHOKECTBOM.

2. SIBnsercsa nu (GyHIaMEHTAIBHON MOCIEAOBATEILHOCTE Y (X) =X B IPOCTPAHCTBE
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3. Jlokaxkute, 4TO ypaBHEHUE X-—gSinXx=m Mpu JOOOM M U 0O<g <l HMEeT

€IMHCTBEHHOE PEIIEHUE W €r0 MOXKHO HAWTH METOJOM TOCIIEI0BATEIbHBIX
PUOTKCHUH.
4. TlpuBeauTe IPUMEP 3aMKHYTOIO MHOJKECTBA B RZ.
Bapuanm Ne 2
1. JlokaxxuTe, 4TO pacCTOSTHUE p (X;y) €CTh HEeMpepbIBHAS (QYHKIIUS OT IEPEMEHHBIX
Xuy.

2. SIlBngercs nW  TIOJHBIM IMPOCTPAHCTBO HATYPAJIbHBIX YHCCII C MCTpI/IKOﬁ

pmn ="l
mn

3. SABnsiercs nu oroOpaxkeHue f (x) =sin x YUCIOBOM MPSIMOiA B ce0s CKUMAIOIIIUM?

4. TlpuBenure NpUMEP 3aMKHYTOIO MHOXKECTBA B Cp, ;.

[IpoBepsiemble 3HAHWS, YMEHUS, KOMIICTCHIIMH. 3HAHHUE XapaKTEPUCTUUECKUX
MPU3HAKOB METPUUYECKOTO MPOCTPAHCTBA; YMEHUE KOHCTPYUPOBATH T'€OMETPUUYECKUE
o0Opa3bl MpU Pa3TUYHBIX OTOOPAKEHUAX METPUUYECKUX MPOCTPAHCTB, HCIOIH30BAThH
OPUHIIMI ~ CKUMAIOMIMX ~ OTOOPaKEHUW  TPH  pEHIeHHH  ajnreOpamdyeckux U
dbynkuuonansHbIx ypaBuenuit. OK-4, OITK-5.

6.3. IlpoekTHOE 3a/1aHNE
(Paznen2)

Tema 1. Monomonnvte pynkuyuu

[]env: M3y4uB CBONCTBA MOHOTOHHOW (DYHKIIMH, OMUCATh MX JOKA3aTeIhCTBA U
MOKa3aTh MPUMEHEHHWE CBONCTBA MOHOTOHHOCTU (PYHKIMHM TPHU PEIICHUU HEKOTOPBIX
MaTEMaTHYECKUX 3a]1a4.

Ilpumepnoe cooepocanue. CBOMCTBA MOHOTOHHOUW (DYHKIIMU: MHOXKECTBO TOYEK
paspbIBa, MHTETPUPYEMOCTb, nudpepeHIpyeMocTb, HHTETPUPYEMOCTh
MIPOU3BOIHOM (M IpyTHe, KOTOPHIE CTYJEHT MOKET BHIOPATh CAMOCTOSITEIIBHO).

Jlumepamypa
1. Harancon WU.I1. Teopust pyHkuii BeniecTBeHHOM nepeMenHoi. M.; 1974.
2. ®@uxrenronsl I'.M. Kypc nuddepenimanbHoro u uHTerpanbHoro ucuucienus. T.1.
M.; 1970.

3. Makapos W.I1. JlononHuTENbHBIE TTIaBBI MaTEMaTHUEeCKOTO aHanm3a. M.; 1968.
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Tema 2. (Dymcuuu C KOHEYHbIM UBMEHEHUEM

Llens: W3yuuB OCHOBHBIE CBOWCTBa (YHKIMHM C KOHEYHBIM HM3MEHEHUEM,
OTHKCATh UX J0Ka3aTeNbCTBA.

Ilpumepnoe cooepocanue. CBSI3b C OTPAaHUYCHHOCTHIO, apUPMETHUECKUC
orepanuu Haj PyHKIUSIMHA C KOHEUHBIM M3MEHEHHEM, CBOWCTBA BapHaluu (QYHKIIUU C
KOHEYHBIM HM3MEHEHHEM, CBsSI3b C MOHOTOHHBIMH (DYHKIHMSIMH, MHOKECTBO TOYEK
pa3pbiBa, MHOXECTBO TOueK AU(PGEpPEHIUPYEMOCTH, HENpPEphIBHbIE (YHKIIUH C
KOHEYHBIMHU U3MEHEHHSIMH.

['eomeTprueckoe mpUIokKeHHe Kiacca GyHKIUN ¢ OTpaHUYCHHBIM W3MEHEHHEM
— CIIPSAMIIIEMOCTH HeTIpephIBHOM KpuBoii Y = f(X), X € [a,b].

Jlumepamypa
1. Harancon WU.I1. Teopus ¢pyHkumii BemecTBEHHON iepeMenHoi. M.; 1974,
2. Koamoropos A.H., ®omun C.B. DnemenTs Teopun QyHKIMNA U (PYHKIIHOHATHHOTO
aHanuza. M.; 1972,

Tema 3. Aocmpaxmuasn mepa Jlebeza

L]env: MOCTPOUTH U ONHUCATH JIEOETOBY MEPY KaK MPOJOJIKEHUE MEPHI IO CXEME
Jlebera.

IIpumepnoe cooepocanue. JloKa3zaTeIbCTBO BCEX TEOPEM HA MYTH MOCTPOCHUS
Mepbl M: ¢ — R:; M - ¢ - anauTHBHAs Mepa Ha MOJIYKOJIbIIE G C CIUHUIICH:

1) mpomomkuts m (m') Ha R (G) — MEHEMANTbHOE KOJBIO HAJ MOTYKOIBLOM G.
Jlokazath ~ €IMHCTBEHHOCTh MpOAODKeHHS. JlokasaTh  G-aJIIUTHBHOCTH
MPOTOIDKEHUS M’

2) mpomomwkuts M' (¢ R (0) HAa GynHaH SXMHHIBI MONYKOIbLA) A0 BHEIIHEH
Mepbl U*;

3) mocTpouTh JIEOCTOBY Mepy L KaK CyKeHHe WU* Ha KJIacC H3MEPUMBIX
MHOKECTB.

Jlumepamypa

1. Kommoropos A.H., ®omun C.B. Dnements! Teopun GyHKIMNA U QYHKIIMOHATEHOTO
a"anuza. M.; 1972.
2. Toncros I'.Il. Mepa u unrerpan. M.; 1974.

Tema 4. @yukyuu, cymmupyemole ¢ K6aopamom

[]ens: onucaTh IPOCTPAHCTBO CYMMUPYEMBIX C KBaJIpaTOM (DYHKITHI.

IIpumepnoe cooeporcanue. L, — runp0eproBo npoctpancTBo. [locnenoBarensHoe
JI0Ka3aTenbCcTBO Toro, 4ro L, — mnuHeiiHoe mnpocTtpancTtBo, L, — eBKINMIOBO
MPOCTPAHCTBO (T.€. MPOCTPAHCTBO CO CKAJSIPHBIM Mpou3BeleHuem), L, — momHoe
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IpOCTPaHCTBO, L, — cenapabenbHOE MPOCTPAHCTBO. JlokazarenbCcTBO
CYILIECTBOBaHHs CYeTHOro Oasuca m moctpoeHue psga Pypee mus f € L, mo aromy
0a3ucy ¢ MpUMEHEHHEM 001eH TEOPHH THIIbOEPTOBBIX TPOCTPAHCTB.

Jlumepamypa
1. Harancon WU.I1. Teopus GpyHkumii BemecTBEHHON niepeMenHoi. M.; 1974,
2. Konmoropos A.H., ®omun C.B. Dnementsl Teopun GyHKIUN U QYHKIIHOHATHEHOTO
aHaim3a. M.; 1972.
[IpoBepsieMble 3HAHWS, YMEHHS, KOMOCTCHIMH. 3HAHHWE CBOMCTB HM3MEPUMBIX
MHO’KECTB, U3MEpUMOH 110 Jlebery pyHKIMN; yMEHHE KOHCTPYHPOBATh U3MEPUMBIE I10

Jlebery MHOXeCTBa, JOKa3bIBaTh pa3linyHbie CBOMCTBA M3MepuMbix (yHkumil. OK-4,
OIIK-1, OIIK-5.

6.4. KonrpoJnHasi padora Ne2

(Paznen3)
Bapuanm Ne 1

1. Iokaxute, yto ecnu (yHKHMsS y= f(X) HU3MepuMa Ha MHOXeCTBe E, TO u
¢ynkuusa y =k f(x) Takxke u3MepuMa Ha 3TOM MHO>KECTBE.
2. Jloxaxwute, uto ciemyromue GyHKIUA HHTETpupyembl 1o Jlebery Ha oTpes3ke
[0,1] ¥ BBIumMCIUTE UHTErpainl: a) f(X)= 7 xe J’; 6) )= b xek, , rae K
12, xeQ 12, x e CK
- KAHTOPOBO MHOECTBO, 2 CK - €ro IO0IOoJIHEHHUE 10 BCETo oTpe3ka [0,1]

Bapuanm Ne 2

1. Tlokaxwute, yTo ecnu QyHKUMH Yy = f(X) U y=g(X) U3MEPUMbI HA MHOXECTBE E ,
TO ¥ pyHKIHSA Yy = f(X)+ g(X) TakKe U3MEepHUMa Ha 3TOM MHOKECTBE.

2. JlokaxuTe, 4yTo cienyromue (QyHKIMM UHTErpupyembl 1o Jlebery Ha oTpeske

v XeQ,
[0,1] U BBEIYHCIIATE WHTETPAJIbL: a) f(x) :J =Q ; 0)
|-x2, xeJ
X2
f(x) :J  XeA , TI€ A MHOXECTBO anreOpamdeckux 4Yucel, a

lsinm x, xe[0,1]]nCA
CA=R'\A.

[IpoBepsiemble 3HAHMS, YMEHHUS, KOMIETEHIMU. 3HAHHME CIOCO0a KOHCTPYUPOBAHUS
uHTerpasna Jlebera, ero OCHOBHBIX CBOWCTB, CBSI3M MEXAY HHTerpanamu Pumana u
Jle6era; ymenue Beranciath uarerpain Jlebera. OK-5, OITK-1, OIIK-5, T1IK-2.
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IHHPUMEPHBIE BOITPOCHI K DK3AMEHY

Jokaxure, 4to eciu A M3MEPUMOE MHOKECTBO MOJIOKUTEILHON MEphl, TO B

HEM CYIIECTBYIOT XOTS OBl JBE TOYKH, PACCTOSHUE MEXKIY KOTOPBIMH

panoOHaIBHO.

MmuoxectBa A u B uamepumsl o Jlebery, npuueMm AnB =, JlIokaxuTe, YTO

VIS 100010 MHO>KECTBA E BEPHO PaBEHCTBO
m(EN(AUB))=m(EnA)}+m'(EB).

MmuoxectBa A u B uamepumel o Jlebery, nmpuaem AnB =, JlIokaxuTe, YTO

TUIS 100010 MHO>KECTBA E BEPHO PaBEHCTBO
m,(En(AUB))=m,(EnA)+m,(ENB).

JlokaxuTe, 4TO 1S JTHOOBIX U3MEpUMBIX 110 Jlebery MuoxecTB F G cripaBenmuBo

cootnomenue m(F uG)=m(F )+ m(G)-m(F NG).

ABnsercs 11 u3MepuMon (PyHKIIMEN cymMMa CXOASIIErocss Ha oTpe3ke [a, b] psna

U3MEPUMBIX (PYHKITUN?

[Tycte x =0 () - u3MepuMas Ha MHOXKeCTBEe E (yHkIus, E; =¢ (E) - MHOXKECTBO

ee 3HaueHuil, a y= f(x) - pyHKuMs, HempepbiBHas HA E;. BelsgicHUTE, sSBISETCS

JIM U3MEPUMON Ha MHOXeCTBe E cioxkHast pyHKIus y = f (o (t)).

Ilycte y=f(x) wu3Mepuma Ha MHOXKECTBE E, E; - U3MEpUMOE MOJAMHOMXKECTBO

MHOXKecTBa E. OOs3aH0 1 MHOXkeCTBO f(E,) ObITh m3MepuMbIM? Eciu HET, TO

MIPUBEUTE COOTBETCTBYIOLINAN IPUMED.

[lyctb x=¢ (t) - dbyHKUOMS, HENpepbiBHAas Ha oTpeske E =[a, B], Ei=¢ (E) -

MHOXECTBO €€ 3HaueHuM, a y= f(x) - pyHkuus, usmepumas Ha E;. O0s3aHa nu

OBITh UI3BMEPUMON Ha MHOKECTBE E ciokHas hyHKus y = f (¢ (t))?

1
[ToKaKHTE, YTO €CIn J f(x) dx =1, f(x) >0 Ha orpe3ke [0,1], TO f(x)=1 moYTH

BCIOJTY.
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3.2.3. AHanu3 pe3yJbTAaTOB o0Oy4YeHHs] M TMepedyeHb KOPPEKTHUPYIOIIMX
MeponpusTHii Mo y4deOHO#W mucuumuinHe. V3ydeHue, B COOTBETCTBHU C Y4YEOHBIM
TUIaHOM, TIpearnosaraercst HadaTh B 2019/20 yu.r.

3. YueOHbIe pecypchl.
3.1. Kapra autepatypHoro odecnedenusi nucuumuinubl ([Ipunoxenne 2).

3.2. Kapra maTepuajibHO-TeXHHYeCKOi 6a3bl nucuunminabl ([Ipunoxenne 3).
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1. Texnosiornuyeckas KapTa oﬁyquuﬂ AUCHUIIJIMHE

«TEOPUSI ®YHKIIUMHA JEHCTBUTEJBbHOI'O IEPEMEHHOTI' O»

AJIs1 00y4YAKIIHXCSl 00pa30BaTeIbHOM POrpaMMbl

Hanpasnenue noarorosku: 44.03.01 Ilenarornueckoe odopa3zoBaHue

[Ipodunu noaroroBku «MaTemaTuka»
KBanudukauus: 0akanasp
(oOmast Tpy10eMKOCTH 3 3.€.)

IIpunoxenne 1

HaumeHoBaHue pa3ie/ioB U TeM
AU CHUIINHBI

Bcero
qacoB

AyIUTOPHBIX YacOB

BCCT'O

JIEKIAH

MPaKTUYECKUX
3aHATHI

Jabopar.
pabot

Bueaynu-
TOPHBIX
4acoB

DOopMBI U METOIBI
KOHTPOJIA

Paznen 1. MeTpuueckue npocTpaHcTBa.

34

4

4

26

1.1. IloHATHE METPUYECKOTO MTPOCTPAHCTBRA.
[pumeps (R", Ca:by; |21 ap.).

7

1

2

4

1.2. OkpecTHOCTH TOUEK B METPUUECKOM
npoctpaHcTBe. OTKPBITHIE, 3aAMKHYThIE
COBEpUIEHHbIE MHOKECTBA B METPUYECKOM
MIPOCTPAHCTBE U UX CBOMCTBA. CTpoeHue
OTKPBITHIX, 3AMKHYTBIX COBEPIIICHHBIX
MHOKECTB Ha YUCJIOBOM NIPSMOU.

1.3. JIuneitHOE HOPMHUPOBAHHOE MPOCTPAHCTBO KaK
MIpUMeEp METPUUECKOTO NpocTpaHcTa. [peaen
[10CJIE/10BAaTEIbHOCTH TOYEK METPUUECKOT0
npoctpancTBa. CXOANMMOCTD MO METPUKE U TIO
HopMe. OToOpaXKeHHsT METPUIECKHUX ITPOCTPAHCTB.
HenpepbsiBHOCTH 0TOOpaskeHHH

1.4. Komnaktel. IX 3aMKHYTOCTb U
OTpaHWYeHHOCTh. HempeprIiBHBIE 0TOOpaskeHUs
KOMITAKTHBIX MHOeCTB. Teopema Beliepmrpacca o

Komnmokxsuym,
KOHTPOJIbHAS
pabota Nel
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HENpepLIBHOM 0TOOpaXkeHnU KommakTa B R".
ITonubie MeTpuueckue npocTpancTBa. [Ipumepsl.
[IpuHIUT CKUMAFOIITIX OTOOPaKEHUN 1 €T0
MIPUMCHCHUSL.

1.5. TTonsiTre THILOEPTOBA TPOCTPAHCTBA.
OpTOFOHaJIBHLIe CHUCTCMbI BECKTOPOB B
THILOEPTOBOM MpocTpaHcTBe. Kpurepuit
IIOJIHOTBI 0pTOFOHaJIBHOfI CHUCTCMBEI.

Pa3znen2. Mepa JleGera.

34

26

2.1. Mepa OTKpBITBIX U 3aMKHYTBIX
OTrPaHUYEHHBIX MHOXKECTB HA YMCIOBOU
IpsAIMOM. BHENIHSASA U BHYTPEHHSS MEPBI
orpaHHYeHHOro MHOXkecTBa. Mepa Jlebera
OTrPaHUYEHHOTO MHO>KECTBA HA YUCIIOBOI
npsimoii. CBOMCTBA U3MEPUMBIX MHOKECTB.

12

2.2. Onpenenenne GyHKIUN OAHOMN NEHCTBUTEIHHON
MEPEeMEHHOM, n3Mepumoii o Jlebery. OcHOBHBIE
CBOMCTBA U3MEPHUMBIX ()YHKIIHIA.

11

2.3.IlocnenoBaTelbHOCTh U3MEPUMBIX (DYHKIIHH.
CxommumocTts 1o mepe. Teopema Eroposa.

11

10

Odopmienne u
3alUTa MPOCKTHBIX
3alaHuN

Pa3znen3. Unrerpan Jlebera.

31

27

3.1. [lonsarue nnTerpana Jlebera oT orpaHUYEHHOM
(YHKIINH 1 €T0 OCHOBHBIE CBOMCTBA. Teopema
JleGera o npesenbHOM IEPEX0/Ie 10/ 3HAKOM
uHTerpana. Boccranosnenue nepBooOpa3HOi
¢byHKIMH.

16

14

3.2. CpaBuenue unrerpanoB Pumana u JleGera.
Kputepuit uarerpupyemoctu no Pumany
OrpaHNYEHHOHN QYHKIUH.

15

13

KontpoibHas
pabota Ne2

UTOoIro

20

10

10-

79

28




IIpunoxenue 2

3.1. KAPTA JIUTEPATYPHOI'O OBECIHHEYHEHUSA JUCHUIIJIMHBI
«TEOPUSA ®YHKIIUA JEVMCTBUTEJIBbHOI'O IEPEMEHHOI' O»
MJIS 00y4aKIIMXCsi 00pa30BaTeILHOM MPOrPaMMbI
Hanpasnenue noarotosku: 44.03.01 Ilenarornyeckoe o6pa3oBanue
[Ipodunu noaroroBku «MaTemaTuka»

KBanmudukanus: 6akanaBp
(oOmmast Tpy10eMKOCTH 3 3.€.)

Koa-Bo
HaumeHoBanue MecTo XpaHeHHs1/ 3JIEKTPOHHBI ajpec IK3eMILIAPOB/TOYEK
AocTyna
OCHOBHASA JIMTEPATYPA
Konmozopos,  A.H. Onementsl  Teopun  ¢yukuumid  u| OBC «YHHBepcuTeTckas OnOInMOTEeKa OHIANH» WNuauBunyanbHbli
¢ynkunonansHoro ananusa / A.H. Konmoropos, C.B. ®omuH. - 7- HEOTPaHUYEHHBIN
u3n. - MockBa : @mmarmur, 2012, - 573 c. - (Knmaccnueckwnii J0CTyM
yHUBepcuTeTckuil yueoHuk). - ISBN 978-5-9221-0266-7 ; To xe
[DnexTpOoHHBIT pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=82563
bacauyx, A. B. Teopust GpyHKUMHA E€HCTBUTEIBHOTO MEPEMEHHOIO: OBC «KI'TIY um. B.II. ActapreBa» WNHnuBunyansHbIN
TEOPETUYECKHE U TMpaKTUYECKHe 3aJaHusl . ydyeOHoe mocodue HEOTpaHUYEHHBIN
[DnexTponHsbIit pecypc] / A. B. barauyk, M. I1. [llatoxuna, M. I1I. JOCTYII
SAxumenko; Kpacnosip. roc. nmea. yH-t um. B. Il. AcradoeBa. —
Kpacnosipck, 2005. — 100 c. — Pexum nocryma
http://elib.kspu.ru/document/5537.
Hamancon HU.I1. Teopust GyHKIHIA BEIIECTBEHHON IEpEMEHHOMN. 5-¢ Hayunas 6ubnmorexa KI'TIY um. B.I1T. 39
u3n., crep. CI16.; M.: Jlans, 2008. - 560c. Acradnena
JOINIOJIHUTEJIbHASA JIMTEPATYPA
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http://biblioclub.ru/index.php?page=book&id=82563
http://elib.kspu.ru/document/5537

Bunenxun H.A., [lempos B.A. MatemaTu4ecKuii aHaus.
Mormnocts. Metpuka. Materpan. M.: Ilpocsenienne, 1980. 143c.

Hayunas 6ubmuorexa KI'TIY um. B.IL
Actadnena

201

Hznamowiuna, JA. TOTIONOTHS 15 GAKATABPOR MATEMATHKH OBbC «YHuBepcuteTckas OUOIMOTEKa OHIANH I/IHI[HBHz[yanLHLIfI
yuebnoe nocooue / JI.A. Urnaroukuna. - Mocksa : [Ipomereit, HCOTPaHIICHHBIN
2016. - 88 c. - bubumorp. B kH. - ISBN 978-5-9907453-1-5 ; To ke foctyn
[DnexTpoHHBbI# pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=437314

Temenos, Anopeu Bukmoposuu HauanbHbie CBEICHHS IO 00IIIEH MexBy30BCKas 3JI€KTpOHHAs OnbIMOTEKa WuauButyanbHbIM
TOTIONIOTHH [ DIIEKTPOHHEIN pecypc] : yaeOHoe mocodue / A. B. HEOrpaHHUYCHHbIN
Terenos, /. A. Baynun ; ['opHo-Anrtaiickuii roc. yH-T. - ['opHO- AOCTyI

Aurraiick : TAT'Y, 2014. - 100 c. - Pexxum
noctyna: https://icdlib.nspu.ru/view/icdlib/3865/read.php

YYEBHO-METOJUYECKOE OBECIEYEHMUE JIJISI CAMOCTOSTEJIbHOM PABOTHI

Aspamenxo, B.C. Teopus QyHKIUN NeHCTBUTETHLHOTO TEPEMEHHOTO
yueonoe mocobue / B.C. ABpameHko ; MHHHCTEPCTBO
oOpaszoBanust U Hayku Poccuiickoit ®enepannu, ['ocynapcrBeHHoe
0o0pa3oBaTeNbHOE YUpEXKJEHHE BBICHIETO MNPOQEeCcCCHOHATHLHOIO
oOpa3zoBanus «Enenkuil rocynapcTBeHHbIN yHHBepcuTeT uM. M.A.
bynuna». - Enen : Enenkuii rocy1apCTBeHHbIN YHUBEpCUTET UM. M.
A. bynuna, 2011. - Y. 1. - 100 c. - bubmuorp. B kH. ; To xe
[DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=271996

OBC «YHuBepcurerckas 6MOINOTEKA OHIIANHY

NunuBuayanbHbi
HEOrPaHWYECHHBIN
JTOCTYI

Ouan FO.C. COOpHHK 3adad TO MaTeMaTHUYeCKOMY aHaim3y. M.:
ITpocsemenue, 1981. 271c.

Hayunas 6ubmmotexa KI'TIY um. B.I1.
AcradbeBa

47

PECYPCbI CETU UHTEPHET

Junakrop [DJEKTpOHHBIM  pecypc]: IJIEKTpOHHAas  CUCTEMA
METOJIMYECKUX MaTEepHaIOB

Didaktor.ru

CBoOoaHBINi oCTyM
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http://biblioclub.ru/index.php?page=book&id=437314
https://icdlib.nspu.ru/view/icdlib/3865/read.php
http://biblioclub.ru/index.php?page=book&id=271996

Enunas komiekuust nudpoBbIX 00pa3oBaTENbHBIX PECYPCOB

http://www.school-collection.edu.ru

CBoOOAHBINA JOCTYI

Poccuiickoe oOpazoBanue [DnekTpoHHbIN pecype|: DenepanbHblii
HOpTAaJL

http://www.edu.ru/

CB0OOIHBII
JOCTYII

Caiir  Cubupckoro otaeneHusi Poccuiickoil akageMuu Hayk
«Maremaruka Ha ctpanuniax WWW» [ DnekTpoHHBbIi pecypc]:
AJICKTPOHHAs OMOIMOTEUHAs CHCTEMa

WWWw.nsc.ru

CBoOOaHBIN AOCTYI

NHOOPMALHUNOHHBIE CIIPABOYHBIE CUCTEMbBI U TIPO®ECCUOHAJIBHBIE BA3bI TAHHBIX

MexBy30BCKas 3eKTpoHHast ondaunoteka (MOB) https://icdlib.nspu.ru/ WuauBuayanbHbIR
HEOTrpaHMYEHHbIH
JTOCTYII
Elibrary.ru [3nexrpoHHsIii pecypc]: syeKTpoHHass OHOIHOTEUHAs http://elibrary.ru WHauBH ya b HbIH
cucrema HEOT'PaHUYEHHBIN
JOCTYII
East View: yHuBepcanbHbie 0a3bl JaHHBIX [ DJIEKTPOHHBIH pecypc] https://dlib.eastview.com/ WHauBH yabHbBIH
HEOTpaHUYCHHBIH
JTOCTYTI
YHUBepCUTETCKAs oubmoreka [DnEeKTPOHHBIH pecypc]: | http://biblioclub.ru/index.php?page=main_ub_red| WuanBumyanbHbiit
AJIEKTpOHHAast OMOIMOTeUHasl CUCTEMa HEOTrpaHUYEHHBIN
JOCTYI

CornacoBaHo:
[naBHBIN OUOIHOTEKAPD | _J -+ doproBa A.A.
(TOIKHOCTB CTPYKTYPHOTO MOApa3ieieHus)  (MOAMUCH) (Damumus 1.0)
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http://www.school-collection.edu.ru/
http://www.edu.ru/
http://www.nsc.ru/win/mathpub/math_www
http://elibrary.ru/
http://biblioclub.ru/index.php?page=main_ub_red

IIpunoxenue 3
3.2. KapTa maTepuajbHO-TeXHUYECKOH 0a3bl TUCHHUIJINHBI
«TEOPUSA ®YHKIIMN JEMCTBUTEJBHOI'O IEPEMEHHOI O»
JJIS 00Y4AKIIMXCsi 00pa30BaTEILHOM MPOrPaMMbI
Hanpasnenue noarotosku: 44.03.01 Ilegaroruyeckoe oopazoBaHue
[Tpodunu moaroroBKU «MaTeMaTHKa»
Keanudukamms: 6akanaBp
(oOmrast Tpy10€MKOCTh 3 3.€.)

Aynuropus \ O6opyI0BaHKE
JUISL IPOBENICHUS 3aHATUHN JIEKIIMOHHOT'O TUIIA, 3aHATUN CEMMHAPCKOTO THIIA,
KYPCOBOTO MPOEKTUPOBAHUS (BBINOIHEHUS KYPCOBBIX PabOT), TPYIIIOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAUI, TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEKYTOUYHOM aTTECTALNKU
r. Kpacnosipck, [Ipoektop-1t, yuebHas nqocka-1mr

yi. [lepencona, 7,
ayn. 1-10

MapxkepHast JocKa-21IT, HHTEpAaKTHBHAs T0CKa- 1 1T,
npoektop-1ir, HoyTOyk-10mT, TeneBuzop- 1 wr., [IK c
BBIX0ZIOM B MHTEpHET- 21T

Microsoft® Windows® 7 Professional JIutien3us
Dreamspark (MSDN AA)

Kaspersky Endpoint Security — JIun ceprudukar
Ne2304- 180417-031116- 577-384;

r. Kpacnosipck, 7-Zip - (Coboauas nunensus GPL);
ya. [lepencoHna, 7, Adobe Acrobat Reader — (CBoboaHast TuIeH3us);
ayn. 2-19 Google Chrome — (Co6oHas auieH3us);

Mozilla Firefox — (CoGoaHas murieH3usl);
LibreOffice — (CBo6oanas nunensus GPL);

Java — (CBoOo1Has TUTICH3US);

VLC — (CBobomHas TUIICH3HS).

KoncynpranT [Intoc - (CBoOOAHAS TUIICH3US IS
y4eOHBIX 1enel);

I"apanT - (CBoOOAHAS TUIIEH3US AJIs1 yUEOHBIX Leei);
KomrsroTep ¢ BBIXOJJOM B HHTEpHET — 11T,
WHTEpPaKTUBHAs JOCKa — 1 mT, cucTema
BUjeokoHPepeH1cBsa3u Policom — 1 it (6e3 cetn)
Microsoft® Windows® 7 Professional JIumensus
Dreamspark (MSDN AA)

Kaspersky Endpoint Security — JTur ceprudukar
Ne2304- 180417-031116- 577-384;

7-Zip - (CBoboxanas munensust GPL);

Adobe Acrobat Reader — (CBoOoHast auiieH3usl);
Google Chrome — (CBo6ogHast IUIIEH3HS);
Mozilla Firefox — (CoGogHas TuIieH3Ms);
LibreOffice — (CoOoanas munensus GPL);

Java — (CBoOotHas TUTIEH3HS);

VLC — (CBoboaHas TuIieH3Ms).

KoncynwranT [Tnroc - (CBoOOIHAS TUTICH3US IS
y4eOHBIX 1enei);

r. Kpacnosipcek,
yi. [lepercona, 7,
ayn. 3-02
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I"apanrt - (CBOOOIHAS TUIICH3US 111 YYEOHBIX TIEJICH ),

r. Kpacnosipck,
yi1. [lepencona, 7,
ayn. 3-12

KommnbroTep ¢ BbIxo10M B UHTEpHET-1 01T, yueOHast
nocka-1 .

r. KpacHospck,
yi1. Ilepencona, 7,
ayn. 3- 20

Microsoft® Windows® 7 Professional Jlunuensus
Dreamspark (MSDN AA)
Kaspersky Endpoint Security — JTur ceprudukar
No2304- 180417-031116- 577-384;
7-Zip - (Coboauas nunensus GPL);
Adobe Acrobat Reader — (CBo6oHas uiieH3us);
Google Chrome — (CBo6oaHas auIeH31s);
Mozilla Firefox — (CBoGoaHas nuieH3us);
LibreOffice — (CBoboanas nuuensus GPL);
Java — (CBoOO1HAS JTUIICH3HS);
VLC — (CBoOo1HAS TUIICH3HS).
KoncynbranT [lntoc - (CBoOOIHAS TUTIEH3US 1JIS
y4eOHBIX 1enei);

I"apanT - (CBOOOIHAS TUIICH3US U151 YIeOHBIX 1esei);

r. KpacHospck,
yi1. [lepencona, 7,
ayn. 4-02

Kowmmerotep ¢ Boixogom B MHTEpHET- 11T, TPOEKTOP-
LT, 3xpan- 1T, yaeOHas gocka-1mr
Microsoft® Windows® 7 Professional JIniiensus
Dreamspark (MSDN AA)
Kaspersky Endpoint Security — JTui ceprudukar
Ne2304- 180417-031116- 577-384;
7-Zip - (Coboauas nunensus GPL);
Adobe Acrobat Reader — (CBoOoHast nuiieH3us1);
Google Chrome — (CBo6oaHas auIeH3Hs);
Mozilla Firefox — (CoGogHas TUICH3HS);
LibreOffice — (CBo6oanas nunensus GPL);
Java — (CBoOo1Has TUTIEH3HS);
VLC — (CBoboaHas TUIIeH3M).
KoncynwranT [Tnroc - (CBoOOIHAS TUTIEH3US IS
y4eOHBIX 1enei);

I"apanT - (CB0OOAHAS TUIIEH3US AJ1s1 YUEOHBIX Lenei);

r. Kpacnospck,
yin. IlepencoHna, 7,
ayn. 1-11a Yue6Ho-
HCCIeIoBaTeNbCKast

naboparopust «Teopus
n Meroauka
oOyueHus u
BOCITUTAHMUSI 110
npod o
MaTeMaTHKa»

Kommnsrotep -10 mT., 1ocka MapkepHas 1- mr.
VY4eOHo-HayuHbII pecypc J1abopaTopuu:
OoubnmoTekanyoIuKaluii mpenoaaBaresei, CTyIeHTOB U
acpaHTOB Kadeapbl
Adobe Acrobat Reader — (CBoOoaHast TUIICH3MA);
Google Chrome — (CBo6oaHast auieH3us);
Mozilla Firefox — (CBoGonHas murieH3us);
LibreOffice — (CBoboanas nmunensus GPL);
Java — (CBoOO1HAS TUTICH3US );
VLC — (CBoboaHast TUIICH3MSA).
KoncynwranT [lnroc - (CBoOOIHAS TUTICH3US IS
y4eOHBIX 1enei);
IapanT - (CBoOOAHAS TUIIEH3US AJIs1 yYEOHBIX Lenei);

JIJISI CAMOCTOSITEIBLHOM paGOTLI

r. Kpacnosipcek,
yi1. [lepenrcona, 7,
ayn. 1-116
DJIEKTPOHHAS

®oHabI DNeKTpoHHOM Oubnuoreku Jlunkuua- 1T, atnac
AJICKTPOHHBIX MHOTOT'PaHHUKOB - 1 T, KOMITHIOTEP - 2
LIT., JOCKAa MapKepHas 1- mrT.
Microsoft® Windows® 7 Professional JIunensus
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ounbanorTeka
JIunikuna- 1t

Dreamspark (MSDN AA)
Kaspersky Endpoint Security — JTur ceprudukar
No2304- 180417-031116- 577-384;
7-Zip - (CoboaHas nunensus GPL);
Adobe Acrobat Reader — (CBo6oaHas auIieH3Hs);
Google Chrome — (Co6oHast uiieH3us);
Mozilla Firefox — (CoGoaHas murieH3usl);
LibreOffice — (CoOoanas munensus GPL);
Java — (CBoOo1Has TUTICH3HS);
VLC — (CBoboaHast TuIieH3Ms).
KoncynpranT [Tntoc - (CBoOOIHAS TUTICH3US IS
y4eOHBIX I1eneil);

I"apanTt - (CBOOOIHAS TUIICH3US IS YYEOHBIX IIEJICH );
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