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b61.0.02.01 «<MaTemMaTuka»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HanpaBfieHWto MNOoAroToBkU (crneumanbHocTn) 38.03.01 DKOHOMUKA, YTBEPXKAEHHOrO MNPUKa3OM
MuHucTepcTBa 0bpa3oBaHua 1 Hayku PO oT Ne 1327 o1 12.11.2015 v cooTBeTCTBYIOLLEr0 Y4eOHOro nnaHa.

PaspaboTumk PMNA:

crneumnanncT no yyebHo-
MeToanyYeckon paboTte

(DOMKHOCTb, CTeneHb, yYeHoe 3BaHue) (®no)

E.A KceHodoHTOBa

3aBenyowuii Kadpenpow

(®UO, cTeneHb, yyeHoe 3BaHue)

COlr'JTACOBAHO:

[pencepnatens MEeTOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (A y4yebHo-
MEeTOoONYECKON KOMUCCUN)

(PUO, cTeneHb, y4eHoe 3BaHME)

PykoBoguTesnb obpa3oBaTenbHOMN
nporpamMmbl

(PUO, cTeneHb, yyeHoe 3BaHue)

3aBefyoLni BbiMyCKaloLLen Kadeapon

(PUO, cTeneHb, y4yeHoe 3BaHMe)
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMmeHoBaHue
KaTeropum
(rpynnbi)
KoOMneTeHuun

Kop mn
HauMeHoBaHue
KOMNeTeHuuun

Kop v HauMeHOBaHue
MHOUWKaTOpa AO0CTUXXEHUSA
KOMNeTeHuuun

Pe3synbTaTbl 00y4yeHus
(3HaTb, yMeTb, BNnapeTh,
COOTHECEeHHbIe C
MHOMKaTOPaMMU JOCTUXKEHUSA
KOMMNeTeHLuu)

ObuwenpoteccrioHanbHble KOMMNETEHLUN

OMK-1 CnocobeH
NPUMEHATb 3HaHNS
(Ha
NMPOMEXYTOYHOM
ypoBHe)
3KOHOMMYECKOMN
Teopumn npu
peLLeHnm
NpUKAaaHbIX 3a4ad

OrlK-1.3 BeinonHsaeT
HeobxoauMble npoueaypbl No
cbopy 1 obpaboTke
MH¢opMaumu gns
3KOHOMUYECKNX pacyeToB K
060CHOBaHNS 3PHEKTUBHOCTH
NPUHSATBIX PeLleHNni,
yunThIBas cneunguky cgepsl
AeaTenbHOCTK
3KOHOMUYECKOro cybbekTa

Bnanetb 0OCHOBHbIMU
MeTodaMun peLleHns 3anad
TEOPUN BEPOATHOCTU
CNlyHanHbIX CoBbITUNR,
BEPOATHOCTHO-
CTAaTUCTUYECKMMU MeToAaMM
opraHu3auum
BbIYNCUTENBHbIX
3KCMEePVMEHTOB B
npotheccnoHabHoMN
NesATeNnbHOCTH

3HaTb OCHOBHbIE MOHATUA U
TEOopEeMbl TEOPUY BEPOSTHOCTU
CNlyHanHbIX COBbITUNR,
OCHOBHbIE MOHATUSA
MaTEMaTUYECKON CTaTUCTUKK

YMeTb BbIYNCAATb
BEPOSATHOCTMY COBLITUR,
HaXo0AWTb 3aKOHbI
pacnpeneneHns ciyvyanHbix
BEJINYNH, HAXOANTb
CcTaTUCTUYeCKue
XapaKTEPUCTUKIN N3YyYaEMBbIX
BbIOOPOK, BbIABUIraTh U
NnpoBepsATb CTaTUCTUYECKMNE
runoTessbl

YHN®

BEPCaJibHblE KOMMNETEHU NN

YK-1 CnocobeH
OCYLLEeCTBNATb
MOUCK,
KPUTUYECKUN
aHann3 N CUHTe3
nHgopmaLum,
NPUMEHATb
CUCTEMHbI Noaxon,
ONS peweHns
MOCTaBJIEHHbIX
3aav

YK-1.1 BbinonHaeT nonck
Heobxoaumon nHopmaLuu,
€€ KpUTUYECKUIN aHanns n
obobLlaeT pe3yabTaThl
aHanuM3a ons peweHns
nocTaB/IeHHONM 3a4auu.

BnageTtb nepBUYHbLIMU
HaBbIKaMN N OCHOBHbIMMU
MeToAaMu peLleHmns
MaTeMaTU4yeCKMX 3aday 13
ANCUMNANH
NpoecCnoHaIbHOro LnkKia v
ANCUMNANH NPognbHON
HanpaBAEHHOCTK




3HaTb DOPMYNPOBKM LieNei,
KpUTEPUEB 1 NMapamMeTpoB
MaTeMaTU4YeCcKon Mofenun ans
peLleHns 3aaa4 UHXEHEPHO
NPaKTWKKW, METO/bI OLIEHOK
a[leKBaTHOCTU
MaTemMaTU4YecKon Moaenn rno
CTEMNeHN COOTBETCTBUA
PEe3ynbTaTOoB, MOJYYEHHbIX MO
MOZeNn, JaHHbIM
3KCMepuMeHTa Wan TeCTOBOA
3aga4n

YMeTb hopmynnposaTh
MaTeMaTunyeckne Moaenn ons
npeacTasneHns 6a3oBbix
nprvKnagHelX 3agay B
HeTexnMmnyeckom
NMpon3BOACTBE

2. MecTo gucunnauHbl (Moayns) B CTPYKType obpa3oBaTesibHOW NPOrpaMMmbl

MeCTo AMCUMNANHBI (MOLYNS) B CTPYKTYype 06pa3oBaTeNibHON NporpaMMbl: 0b6sA3aTenbHas 4acTb

Kop,
Komne MpepwecTeylowue MapannenbHO ocBauBaeMble
Mocnepylowine AUCLUUNIUHBI
TeHuu OAUCLUMJIUHDI AUCLUIMJIUHDI
]
MoAroToBKa K npouenype 3auTbl 1
3aluMTa BbINYyCKHOM
OrnkK-1 DKOHOMUYeckasa Teopus KBA/(DUKALMOHHOWN PabOTBI; )
Mpou3BoACTBEHHAA NpaKTHKa:
TeXHOJI0rnyeckas (NpoeKkTHo-
TeXHONI0rn4yeckas) npakTurka
AZanTuBHbIE NHPOPMALMOHHO-
KOMMYHWKALMOHHbIE TEXHOJIOTUW;
BBeneHue B MHOPMaLMOHHbIE MoaroToBka K npouenype 3auTbl 1
TexHonoruu; NpasosefeHne; 3allMTa BbINMyCKHOM
YK-1 CncTeMbl UCKYCCTBEHHOMO KBaNMUKaLMOoHHOM paboTbl; Y4ebHas
nHTennekTa; YuyebHaa npakTuka: NnpakTuKa: NPOEKTHas NPaKkTuKa;
NpoeKTHas npakTmka YyebHaa npakTUKa: TEXHOJIOrM4yeckas
(MpoeKTHO-TexHoNOrn4eckas)
npakTuka; dunnocodus

3. 06beM aucumMnamnHbl (MOAyNA) B 3a4eTHbIX € AUHULLAX C YKa3aHMeM Koau4yecTBa
aKaAeMU4yeCcKUX 4YacoB, BbiAeJ/IEHHbIX HA KOHTAKTHYIO paboTy oby4yalowumxcsa ¢
npenopgasatesieM (N0 BUpaM y4eOHbIX 3aHATUM) U HA CaMOCTOATEJIbHYIO paboTy

obyuvarowmxcs
1 cemecTp 2 cemecTp 3 cemecTp
Bcero yacos
yacos / yacos / yacos /
. / 4yacoB B
Bup yuebHon paboTbl . 4acosB B 4Yacos B 4Yacos B
3N1IeKTPOHHOM . . .
dbopme 3/1IeKTPOHHOM | 3JIEKTPOHHOM | 3JIEKTPOHHOM
¢dopme ¢dopme ¢dopme
AyaouTopHas KOHTaKTHas paboTta
(Bcero), 160 48 48 64
B TOM 4uCJe:
Jlekuunn 64 16 16 32
MpakKTu4yeckne 3aHATUS 96 32 32 32




CaMocToaTenbHasa pabora (Bcero), 128 24 60 44
B TOM 4unCe:

ggﬁgi);gam K MPaKTN4YeCKUM 60 20 20 20
NOLArOTOBKa K 3K3aMeHy 8 4 0 4
NOArOTOBKA K 3a4eTy 10 0 10 0
COCTaBJIEHME KOHCMEKTOB 50 0 30 20
KoHTponb 72 36 0 36
WToro: yac 360 108 108 144
WUToro: 3.e. 10 3 3 4

4. Copep>XaHue aucuMniauHbl (Moayns), CTPYKTypupoBaHHOe no TeMaM (paspenam),
C YyKa3aHueM OTBe,eHHOro Ha HUX KoJiM4yecTBa aKaseMU4eCK1Mx 4acos U BUAOB
y4eOHbIX 3aHATUN

Bupgbl yuebHOM
Harpysku u ux
No
HauMeHoBaHMWe pa3gena AUCLUNIAMHI TPYAOEMKOCTb, Hachl
pa3pena
Bcer
n3|np|n3|cpc|>cer
Yyacos
1 JInHenHas anrebpa 1 aHaNUTUYECKas reoMeTpus 16| 0 |32 24 72
2 AndpepeHumnanbHoe 1 MHTErpanbHoe ncHncsieHne 341 0 |50 80 164
3 Teopusa BEPOATHOCTEN N MaTeEMaTUYeCKass CTaTUCTUKaA 141 0 [ 14| 24 52
Koutponb| 0 | O | O 0 72
WUtoro| 64| 0 | 96| 128 | 360
4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUH
Konuyectso
Ne HauMeHoBaHNe Copep>xaHue nekuum yacos /
Tema nekuum (mepeyeHb OANOAKTUYECKUX € ANHNLL: Yyacos B
3aHATUA pasgpena y
paccMaTpmMBaeMbIX NOATEM, BOI'IpOCOB) 3JIEKTPOHHOMU
dopme
1 cemecTp
Yron mexnay OBYyMA NMaoCKOCTAMM.
o Ycnosus napannenbHoCTn N
JInHeliHas anrebpa u y
npﬂMaﬂ N NNOCKOCTb B | MEPNEHANKYNTAPHOCTU MJIOCKOCTEMN. Yron
1 aHaNnTn4YecKas . 2
reomeTpus NMPOCTPaHCTBE. MexXnay npamMon 1 niaoCKoCThbIO. Ycnosue
napasienbHOCTU U NeprneHaNKYaspHOCTM
MPSMON 1 MAOCKOCTK,
JuHeliHas anrebpa u Pa3nnyHble BUALI YPaBHEHUS MPSIMOIA.
Mpamas Ha Yron mexzay npsMbiMu. YCnoBus
2 aHasInTU4Yeckas 2
MJIOCKOCTH. napasaienbHOCTU U NepneHanKyasSpHOCTM
reomMeTpus
ABYX MPAMbIX.




JNnHeHas anrebpa un

JInHeliHble BEKTOPHbIE

JInHenHaa 3aBUCUMOCTb 1
HEe3aBUCUMOCTb CUCTEMbl BEKTOPOB.

3 aHa/MTnYeckas HekoTopble TeopeMbl 0 IMHENHON 2
npoCcTpaHCTBa.
reomeTpus 3aBMCMMOCTK. ba3nc n pasmepHoOCTb
JINHENHOr O NPOCTPaHCTBA.
BekTopHoe
npovseeneHune
BEKTOPOB 1 WX BekTopHOe npon3BeaeHre BEKTOPOB 1 UX
JNlnHelHas anrebpa un MOVIONKEH e npunoxxexue. CMellaHHOe rnpousseaeHne
4 aHannTn4Yeckas CE)/IELIJaHHoe ' BEKTOPOB 1 1X npunoxexHue. CBONCTBa 2
reomeTpus BEKTOPHOI0 1 CMELLIaHHOro
npousseneHune
npov3BeneHus.
BEKTOPOB 1 UX
NpuaoXKeHMe.
JNInHenHas anrebpa u JInHenHble onepaunn Hag BEKTOpaMu.
5 aHannTn4Yeckas BekTopbl. CkansipHoe npoussefeHne BEKTOPOB. 2
reomeTpus CBOINCTBa CKaNspHOro Npon3BeaeHus.
JInHenHas anrebpa n PelleHme ChCTEM MeTop Kpamepa, metop laycca, ¢
6 aHa/MTnYeckas . .| nomoLubto 0bpaTHOM MaTpuLbl. Teopema 2
JINHEMHbIX YPaBHEHI.
reomMeTpus KpoHekepa-Kanennu.
JInHenHas anrebpa n x Bnabl. Anrebpa maTpuu. MuHop
7 aHannTn4eckas MaTpuupbl. MaTpuubl. ObpaTHas MaTpuua. PaHr 2
reomeTpus MaTpuubl. Onepaunn Haf MaTpuLamu.
. OCHOBHblE CBONCTBA, MUHOP
JInHelHas anrebpa n | BeeaeHue.
anrebpanyeckoe gonosnHeHwue. MNMoHaTne
8 aHannMTnYeckas Onpepenutenn 2 n 3 2
06 onpepennTene n-nopsiika u ero
reoMeTpus nopsiAKoB.
BbIYUCTIEHNME.
WToro 3a cemecTp: 16
2 ceMecTp
Mpenen yHKUUM OGHON N HECKONBbKUX
nepemeHHsblx. MNMoHATMe BM 1 BB BenunyumH,
OrpaHWYeHHOW U OTAENIMMON OT HYy S
OnpdepeHumnansHoe OyHKLMA. Mpegen BEJIMYMH, NX CBOWCTBA. pocTenine
10 N NHTEerpanbHoe beHKLI,VIVI. P cBovcTBa npegenos. CpaBHeHne BM u Bb. 2
ncyncneHne y ' CsoicTBa 3KBMBaNeHTHbIX BM u Bb.
Mpu3HaK CyLLecTBOBaHWA nNpeaena.
MepBbIA 1 BTOPOW 3aMedaTesbHbIe
npenesnsl v X cCneacTeus.
OnpepeneHns HeNpPepbIBHOCTN YHKLMK,
[t heperLmansHoe HenpepbIBHOCTb To4kM pa3pbiBa PYHKLMM U NX
HKLMIA. ToYkn knaccugukaums. CBoNCTBa YYyHKLNN,
11 N NHTerpanbHoe (byHKL (bukau (yHKL 2
CUNCTeHME paspblBa 1 X HernpepbIBHbIX B TOYKE N Ha OTpe3Ke.
KJlaccupukaums. HenpepbiBHOCTb (PYHKLUA HECKOIbKIMX
nepeMeHHbIX.
OnddepeHunan n
npon3sofHas
AndppepeHumnansHoe P A . .
YUCJI0BON (PYHKL MK [eomMeTpryYeCcKnin CMbICJST MPON3BOLHON.
12 N NHTerpaJsibHoe o . N . 2
NCYMCTEHME 04 HOW NepemMeHHON. MexaHn4YeCKNI CMbICJT MPON3BOLHON.
Ceofka hopmyn
AnpepeHunpoBaHus.
MonHbIA
andbdepeHLman BbluncneHme Npon3BOLHbIX U
OnddepeHunansHoe YacTHbE AnddepeHLanoB CNOXHbLIX HYHKLNN
13 N NHTerpaJsibHoe PON3BOAHbIE HECKOJIbKUX NepeMeHHbIX. BelyncieHmne 2
ncynucsieHne P NMPOU3BOAHbLIX HEABHbIX (PYHKLNA OJHON 1
(DYHKLAN HECKOJIbKUX
HECKOJIbKUX NePEeMEHHbIX.
nepeMeHHbIX.




PaznoxeHue qyHKLMRA

MpunoxxeHus hopmynbl Tennopa K
nccnenoBaHnio PyHKUMIA. Bo3pacTaHue

npdepeHumnansHoe .
g pepenu B CTereHHble paabl. ybbiBaHMe. DKCTPEMYMbl PYHKLNNA.
14 N NHTerpaJsibHoe o 2
Papn Tennopa. Pag BbINYKNOCTb, BOFHYTOCTb, TOYKY
ncHucneHne
MakJiopeHa. nepernba. AcumnTtoThl. O6Lwas cxema
nccnenoBaHnsa v NOCTPOeHNS rpatkos.
MepBoobpa3Has n
OnddepeHunansHoe | HeonpeaeneHHbIn 3aMeHa nepeMeHHbIX B HeornpeaeeHHOM
15 N MHTerpanbHoe nHTerpan. Tabnuua WHTerpasie n MHTerpmpoBaHue o 2
ncHncneHune OCHOBHbIX (hopMy I 4acTAM.
WUHTErpupoBaHns.
TeopeMa 0 NPOM3BOAHON UHTErpasa no
npdepeHunansHoe y BepxHeMy npeneny. ®opmyna HbloTOHa-
fnddepen OnpepneneHHbIn p y npeaeny PMY .
23 N NHTerpaJsibHoe NHTeroan JNlebHMLa. 3aMeHa NepemMeHHol B 2
ncyncsieHne pan. onpepesieHHoOM NHTerpane u
WHTErpmMpoBaHme no 4acTsM.
HecobcTBeHHbIN MHTErpan c
6eCKOHEeYHbIM Npeaesiom
HecobcTBeHHbIE
y UHTEerpupoBaHus. HecobCcTBeHHbIE
WHTerpasbl. [1BoiHbIe
OnddepeHymansHoe 1 TDOMHbIE VHTerpasibl 0T HeorpaHMU4YeHHbIX
24 N NHTerpaJsibHoe I/IHTper bl byHKUNA. TIPUNOXKEHNSA NHTErPanos. 2
ncyncneHne P . KprBOAMHENHbIE MHTErpasbl MePBOro
KpusonnHenHble .
Tuna (no ganHe ayru). KpusonnHenHble
NHTerpanbl.
WHTerpaJsibl BTOPOro Tuna (rno
KoopAuHaTaMm).
WToro 3a cemecTp: 16
3 cemecTp
AnddepeHunansHoe | yHKUNOHANbHbIE
9 N NHTerpanbHoe panbl. CTeneHHble Teopembl Aberns. 2
ncyncneHne pAaabl.
Knaccuyeckoe n
CTaTUCTUYeCcKoe
Teopus
. onpepeneHns Knaccmyeckoe n cTaTuCTM4eckoe
BEPOATHOCTEN U
16 BEPOSATHOCTMW. onpeneneHns BepoaTHOCTU. Teopema 2
MaTeMaTunyeckas .
TeopeMa CIOXEHUA U | CNOXKEHUS N YMHOXKEHWUS BEPOATHOCTEN.
CcTaTUCTUKa
YMHOXeHUS
BEPOSATHOCTEN.
®opmyna nosHown
Teopus pMy
. BEPOSATHOCTMW. y
BEPOATHOCTEN U . ®opmMyna nonHon sepodaTHoCTH. PopmMyna
17 ®opmyna beneca. N 2
MaTemaTunyeckas belteca. Yc/ioBHas BepoOSATHOCTb.
YcnosHas
CcTaTUCTMKa
BEPOATHOCTb.
OTKNOHEHNE OTHOCUTENbHOM YacTOThl OT
Teopusa ®opmyna bepHynau. -
. NOCTOSIHHOW BEPOATHOCTM B
BEPOSATHOCTEN 1 JlokanbHas 1
18 He3aBUCUMbIX UCTbITaHUAX. 2
MaTemaTunyeckas UHTerpasibHas . .
HavBeposiTHelLwee YAC0 NOSBAEHUN
CTaTUCTMKa TeopeMsl Jlannaca.
CobbITNA B HE3ABUCUMBIX UCTBITAHUAX.
Teobus 3aKOH pacrnpefeneHns BeposTHOCTEN
Be gﬂTHOCTeVI " [UCKPETHbIE ONCKPETHOW Cy4YalnHOW BENYUHDbI.
19 P PS 3aKoHbl BUHOMUASbHBIV 1 [yacCcoHa. 2
MaTemaTunyeckas C/lydaiHble BeINYUHBI.
YuncnoBble XapakKTePUCTUKN ANCKPETHbIX
cTaTuCTUKa y
CNYyYalHbIX BENHUH.
Teopus
20 BEPOATHOCTEN U 3aKoH 6onbLUnX HepaBeHcTBO Yebbiwesa. TeopeMa )
MaTemaTunyeckas yucen. Yebeoiwesa.
CTaTUCTMKa
Teopus OyHKUMA MNoTHOCTL pacnpefenieHns
21 BEPOATHOCTEN U pacnpeneneHns BEPOSTHOCTEN HEMPEPLIBHOW C/Iy4alHOW 5
MaTeMaTnyeckas BEPOATHOCTEW BE/INYMHbBI. Y1NCII0BblE XapaKTepuCTUKN
cTaTUCTUKa CNy4YaNHON BEANYUHBI. | HENPEPbLIBHbIX C/TyYalHbIX BEJINYMH.
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PaBHOMepHOE pacrpeaeneHme.

Teopus PaBHOMepHOe
. HopmasnbHOe pacnpeneneHue.
BEPOATHOCTEN 1 pacnpeneneHue.
22 lNokasaTesnbHOE pacnpeneneHune.Nx 2
MaTemaTunyeckas HopmanbHoe
YUCJIOBbIE XapaKTepPUCTUKKN. DyHKLMA
CTaTuCTMKa pacnpeneneHue.
HageXHOoCTHU.
TeopeMa CyLLeCTBOBaHMA U
€AVHCTBEHHOCTU pelleHna 3agayn Kown
npdepeHumnansHoe N5l ypaBHEHW S, pa3peLleHHoro
Avdpepeny AnddepeHunanbHble Ana yp pasp .
25 N MHTerpanbHoe OTHOCUTEJ/IbHO NMPOV3BOAHON. YpaBHeHUA 2
ypaBHeHus | nopsaka
ncHncneHune C pa3fenieHHbIMU NepeMeHHbIMU.
YpaBHeHUs C pa3gensaowmnummncs
nepeMeHHbIMN.
AndppepeHunansHoe | OoHOpOAHbIE YpaBHeHus, NpuBoLALLMECS K
26 N NHTerpaJsibHoe anddepeHunanbHble | 04HOPOAHbIM. 0606LWEHHO 0HOPOAHbIE 2
ncyncsieHne ypaBHeHuA ypaBHeHMS.
JInHenHble JINHeNHble HEOAHOPOLHbIE YpaBHEHUS.
AnddepeHunansHoe fiHOPOA yp
AnddepeHunanbHele | MeTon Bapyauuy NOCTOAHHON (MeTon
27 N NHTerpanbHoe 2
ypaBHeHMs nepsoro NarpaHxa). MeTton bBepHynaw.
ncyncneHne
nopsgka. YpaBHeHus bepHynau.
npdepeHumnanbHoe | JuddepeHumanbHble
Avdpepeny Audpepenu OndpdepeHumnanbHble ypaBHEHNS BbICLLNX
28 N NHTerpaJsibHoe ypaBHEHUS B MOJIHbIX o 2
nopsaKkoB. IHTerpupyoLwmin MHOXKUTENb.
ncyncneHne anddepeHumnanax.
JNInHenHbIe v
JINHenHble 0HOPOAHbIE YPaBHEHNS 2-r0
O0AHOPOJHblEe
nopsiika € Npov3BoJbHbIMA
andepeHymnanbHble
AnppepeHumnansHoe QBHEHNS 2-10 Ko3hpuumeHTamn. MeTon BapuaLum
29 N NHTerpanbHoe yp . NMPOU3BOJIbHbIX MOCTOAHHbIX. JIMHENHbIE 2
nopsgka. JinHenHole
ncynucsieHne HeOLHOPOAHbIE YPaBHEHMNA 2-r0 NopsLKa
HeoAHOPOAHble
C MOCTOSAHHLIMU KO3 (ULNEHTAMU Y
ypaBHeHus 2-ro »
npaBo YaCTblO CreumnanbHOro B1aa.
nopsiaka.
AndppepeHumnansHoe | Yicnosble panbl C
30 N NHTerpanbHoe NOSIOXKUTESIbHBIMY MpU3HaKM CXOLUMOCTH. 2
ncHncneHune YysieHaMmu.
3HaKonepeMeHHble
OndpdpepeHumnansHoe P .
pAgbl. Mpun3Hak JlenbHumua. AbcontoTHas un
31 N HTerpasibHoe 2
3HaKo4epenytowmecs | ycaoBHas CXO4UMMOCTb.
ncynucneHne
pAanbl.
npdepeHunansHoe y
Audbpeperiy Pap ®ypbe HeYeTHbIX N YeTHbLIX PYHKLMN
32 N NHTerpaJsibHoe Psanbl ®ypebe. 2
Ha oTpeske.
ncynucsieHne
WToro 3a cemecTp: 32
WTtoro: 64
4.2 Copep>xaHue nabopaToOpHbIX 3aHATUM
YyebHble 3aHATUSA HE peannsyroTcs.
4.3 Copep>XaHue NPaKTUYeCKUX 3aHATUN
KonuyectBo
Tema CopepikaHue NpPakKTU4eCKoro 3aHATUA yacos /
Ne HaumeHoBaHue
npaKkTU4ecKoro (mepeyeHb OMAAKTUYECKUX eQUHNLL: 4acos B
3aHATUA paspena -
3aHATUSA paccMaTpuUBaeMbIX MOATEM, BONPOCOB) | 3/IeKTPOHHOM
dhopme

1 cemecTp




JInHenHasa anrebpa

[oBepxHOCTK 2

1 aHanmMTn4yeckas [MoBepxHOCTK 2 nopsAgKa. 2
nopsagka.
reomeTpus
JInHenHasa anrebpa
MoBepxHOCTK 2
2 aHannTUyeckas [oBepxHOCTW 2 nopsaka. 2
nopsaka.
reomMeTpus
JNInHenHasa anrebpa
Mpamas 1 NNoCKOCTb
3 aHanuTnyeckas Mpamas 1 NA0CKOCTb B MPOCTPaHCTBE. 2
B NPOCTPaHCTBe.
reomeTpus
JInHenHasa anrebpa
Mpamas 1 NA0CKOCTb
4 aHanmTn4yeckas MpsiMas 1 NI0CKOCTb B MPOCTPAHCTBE. 2
B MPOCTPaHCTBe.
reomeTpus
JInHenHasa anrebpa
Mpamas Ha
5 aHanmTn4yeckas MpsiMas Ha NJOCKOCTH. 2
MAOCKOCTH.
reomeTpus
. JInnenHas
JInHenHas anrebpa .
3aBUCUMOCTb 1 JInHeHas 3aBMCUMOCTb 1
6 aHannTnyeckas 2
HEe3aBMCMMOCTb HEe3aBMCMMOCTb CUCTEMbl BEKTOPOB.
reomMeTpus
CUCTEeMbl BEKTOPOB.
. JInnenHas
JInHenHas anrebpa .
3aBUCUMOCTb " JInHeHa$s 3aBMCUMOCTb ”
7 aHanmTn4yeckas 2
HEe3aBMCMMOCTb HEe3aBMCMMOCTb CUCTEMbI BEKTOPOB.
reomMeTpus
CUCTEeMbl BEKTOPOB.
. CMellaHHoe
JInHenHasa anrebpa
npovsseneHne CmMelllaHHOe npoun3BefeHre BEKTOPOB U
8 aHannTuYyeckas 2
BEKTOPOB U NX NX NPUI0XKEHMe.
reomMeTpus
npuioxeHne
. BekTopHoe
JInHenHasa anrebpa
npovssefeHne BekTopHOe npousBeeHne BEKTOPOB U KX
9 aHanuTnyeckas 2
BEKTOPOB U X NpUIoXeHue.
reomMeTpus
npuioxeHne
JNinHenHasa anrebpa u | CkanspHoe
10 aHanuTuyeckas npoussefeHune CkanapHoe npoussefeHne BEKTOPOB. 2
reomeTpus BEKTOPOB.
JNlnHenHasa anrebpa .
JInHenHbIe onepauun .
11 aHannTn4yeckas JInHeHble onepauny Haa BEKTOPaMu. 2
Hafl BEKTOpamu.
reomeTpus
. PeleHune cuctem
JInHenHas anrebpa y y y
JINHENHbIX PelueHve cucTeM IMHENHbIX YpaBHEHUN
12 aHanuTuyeckas . 2
ypaBHeHWn MeTodoM | meTonom aycca
reomMeTpus
laycca.
PelweHune cuctem
. JINHENHbIX . .
JNlnHenHasa anrebpa . PelueHve cuctem JIMHENHbIX YpaBHEHUI
YPaBHEHUN METOL0M .
13 aHanmTu4yeckas Kpamepa, meToAaoM Kpamepa, € noMoLLbio obpaTHON 2
reomeTpus ' .| maTpuubl.
noMoLLbio obpaTHOW
MaTpuLLbl.
JNInHenHasa anrebpa
ObpaTHasa MaTpuua.
14 aHanmTu4yeckas ObpaTHasa MaTpuua. PaHr MaTpuLbl. 2
PaHr maTpuubl.
reomMeTpus
JInHenHas anrebpa
Onepauuu Hag
15 aHannTn4yeckas Onepaunn Hag MaTpuuamu. 2
MaTpuLamu.
reomMeTpus
JNInHenHasa anrebpa
Onpepenutenn 2 n 3
18 aHannTn4yeckas Onpenenutenn 2 n 3 NOpsAKOB. 2
nopsaKoB.
reomeTpus
WToro 3a cemecTp: 32
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2 ceMecTp

Pa3noxeHne
npdepeHumansHoe HKLM1IA B .
Aucpepen (byHKL PasnoxeHve yHKLUNIA B CTEMNEHHbIe
16 N UHTEerpasibHoe CTerneHHble pagbl. 2
. pagbl. Pag Tennopa. Pag MaknopeHa.
ncyucneHne Pan Tennopa. Pag,
MaknopeHa.
Bo3pacTtaHue n
ybbiBaHMe.
DKCTPEMyMbl
yHKLMA. Bo3pacTaHue n ybbiBaHMe. DKCTPEMYMbI
AnpdepeHumanbHoe | BoinykoCTb, PYHKUMIA. BbINYKNOCTb, BOFHYTOCTb,
17 N MHTerpasbHoe BOMHYTOCTb, TOYKM Touky nepernba. AcumnTtoThl. ObLas
ncymcneHme neperunba. CXeMa nccsief0BaHnsa 1 NoCTPOEHUA
AcumnToThl. Obwas | rpadukos.
CXeMa nccsiefoBaHms
N NOCTPOEHNUSA
rpauKoB.
BblyncneHune
npeLenos.
Teopusa Pea
y HeonpepeneHHoctn | BolducneHune npenenos.
BEPOATHOCTEN 1 o .
35 BUAO0B. [NepBbin 1 HeonpepeneHHocTn B1Ao0B. MNepBbin 1
MaTeMaTu4eckas . .
BTOPOW BTOPOW 3aMevaTesibHble npeaens.
CTaTUCTUKA
3aMeyaTesibHble
npegessbl.
Bbl4ncneHune
npenenos. Mepsbii 1
OnddhepeHunansHoe | BTopon BblyncneHne npenenos. MepBbif 1
36 N UHTEerpasibHoe 3ameyaTesibHble BTOPOW 3aMeyvaTenbHble npefensl. To4Ku
ncyucneHne npegesnbl. TOYKK pa3pbiBa PYHKLUMW U UX KnacCupukaLms.
pa3pbiBa YHKLUMMN 1
NX Kaccugurkaums.
BblyncneHune
AnpdepeHumanbHoe | NPoM3BOAHBIX U BbluncneHne npon3BoLHbIX U
37 N NHTerpansHoe anddepeHLanos AnddepeHLnanos YUCI0BOA PYHKLMN
ncymcneHne 4YMNCNOBOW PYHKLMUM 0 HOW MepeMeHHOoN.
04 HOW NepeMeHHON.
Bbl4ncneHune
NPOW3BOAHbIX U
anddepeHunanos
CNOXHbIX (PYHKLNIA BblyncneHne Npon3BOAHbIX U
AndepeHumanbHoe | HECKONbKKX anddepeHunanoB CIOXKHbLIX PYHKLNIA
38 N UHTEerpasibHoe nepeMeHHbIX. HECKOJIbKMX MepeMeHHbIX. BbldncneHune
ncymcneHme BblyncneHune MPOU3BOAHbIX HEABHBIX (DYHKLIMIA OQHOM 1
NPON3BOAHbIX HECKOJIbKMX MepeMeHHbIX.
HEeABHbIX (YHKLMI
OLHOW U HECKOJbKIX
nepemMeHHbIX.
YacTHble
Npon3BOAHbIE,
YacCTHble
YacTHble NPOU3BOAHbIE, YaCTHble
AndepeHumanbHoe | andpepeHLmalbl 1 y
. AnddepeHumnanbl 1 NOJHbIN
39 N UHTEerpasibHoe MOJIHbIN
anddepeHunan QyHKLUN HECKONbKNX
ncyucneHne anddepeHunan
nepeMeHHbIX.
pyHKLMN
HECKOJIbKMNX
nepeMeHHbIX.
Pa3znoxeHne
nppepeHLmnanbHoe HKLWI B .
Audbpepeny (yHKL PasnoxeHve YyHKLUNA B CTEMNEHHbIe
40 N NHTerpasbHoe CTeneHHble psaabl. 2
. psgbl. Pag Tennopa. Pag MaknopeHa.
ncyucneHune Pan Tennopa. Pag,

MakJiopeHa.
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AnpdepeHumanbHoe

MeTon

41 N MHTerpajbHoe WHTerpmpoBaHma no | MeTon MHTErpupoBaHns No 4acTaMm. 2
ncymcneHme 4acTAM.
NHTerpuposaHune
npdepeHumanbHoe HKLWIA, y
42 ﬁ'mcﬁip peHu (byHKL WHTerpuposaHue yHKLMI, cofepxaLimx
erpanbHoe cofepxxalmx . 2
y KBaZpaTHbIN TpexysieH
ncymcneHme KBapaTHbLIN
TpexuyneH
AnpdepeHumansHoe | MHTerpuposaHue
43 N MHTerpajbHoe paLVOoHaIbHbIX WHTerpupoBaHne paunoHanbHbIx gpoben 2
ncymcneHne apoben
ngpdepeHumansHoe | MHTerpuposaHue
Audbpepeny prp NHTerpuposaHue nppaLmoHabHbIX
44 N nHTerpasbHoe nppaunoHabHbIX by HKLINIA 2
ncymcneHme hyHKLMIA y
®opmyna HboTOHa-
NenbHuua. 3ameHa
OnddhepeHunanbHoe | nepeMeHHoN B ®opmyna HeloToHa-JlenbHnua. 3ameHa
45 N NHTerpasbHoe onpeLeneHHOM nepemMeHHO B ornpefeieHHOM UHTerpane 2
ncymcneHme NUHTerpasne un N UHTErpupoBaHue rno 4acTsM.
WHTEerpmpoBaHue no
4acTAM.
HecobcTBEHHbIN
NHTerpan ¢
6ecKoHeYHbIM HecobcTBeHHbIN MHTErpan ¢
AndepeHumansHoe | npenesioMm 6eCKOHeYHbIM Npeaesiom
46 N NHTerpanbHoe NHTErpmpoBaHus. WHTerpupoBaHus. HecobcTBeHHbIE 2
ncymcneHme HecobcTBeHHbIE NHTerpasbl 0T HEOrpPaHUYeHHbIX
WUHTerpasnsl OT pyHKLMA.
HeorpaHNYeHHbIX
PyHKLNA.
KpuBonnHenHble
WHTerpasbl Nepeoro
M depeHLmanbHoe Tna (no onnHe KpvBONNHENHbIe NHTErpasbl MePBOro
47 " |/|HTerppaanoe ayrn). Tuna (no agnvHe ayrun). KpuBoanHenHbIe 2
VCUNCIeH e KpuBonnHenHble WHTEerpasbl BTOPOro Tuna (no
WHTerpasbl BTOPOro | KoopAnHaTam).
Tuna (no
KoopAnHaTaM).
MepBoobpa3zHas u
HeonpeneneHHbIn .
npdepeHLmansHoe epBoobpa3Hasn 1 HeonpeaeeHHbIN
A VIHTEIE) zfn ) 0
48 N nHTerpasbHoe pan. WHTerpas. HenocpeacTBeHHoe 2
ncymcneHme HenocpeacTserHoe UHTEer
prpoBaHune. MeTo[ 3aMeHbl.
WHTerpmpoBaHue.
MeTopn 3aMeHbI.
WToro 3a cemecTp: 32
3 cemecTp
AnpdepeHumanbHoe
npdepeHumansHele | AuddepeHumnanbHble ypaBHeHUs |
19  [u nHTerpansbHoe Anddepen Anepepenu P 2
CUnCTeHme ypaBHeHus | nopsfka | nopsaaka
nppepeHumansHoe | OLHOpPoLHbIE
fnddepenu AHOPOA, OpHopofLHble andepeHumnansHble
20 N UHTErpasbHoe angpgepeHymanbHble aBHEHWS 2
ncymcneHne ypaBHEHA yp
JInHenHble
Avdpeperunansroe anddepeHymanbHble | JInHenHble guddepeHunanbHbie
21 N NHTerpansHoe P P 2
CunChenme YypaBHEHUS NepBoro | ypaBHeHUs NepBoro nopsaka.

nopaaka.
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OndepeHumanoHble
YPaBHEHNS B MOJIHbIX

OnddepeHumanbHble ypaBHEHNS B

npdepeHLmansHoe
22 ﬁmqﬁ)erp anLliHoe anddepeHunanax. NoNHbIX anddepeHunanax.
Vlcqmcne?-me OnddepeHuymnancHble | AuddepeHumansHble ypaBHEHUS BbICLINX
YPaBHEHUS BbICLLUMX | NOPAAKOB.
nopsaKOB.
JInHenHble
0L HOpPOAHbIE
b depeHLnanbHoe angdepeHumnanbHble | JIMHENHbIE OAHOPOAHbIE

23 " MHTerF:)aanoe ypaBHeHNs 2-ro AnddepeHumanbHble ypaBHeHUs 2-ro

VCUNCIeH e nopsaka. JinHenHole | nopsaka. JInHenHsle HEOAHOPOAHbIE
HeoOHOPOLHble YypaBHEHUs 2-ro nopsaaka.
ypaBHEeHUs 2-ro
nopsagka.

npdepeHumansHoe | Yucnosble psaabl C

Augppepeny PAA Yucnosble pagbl C NOIOXKUTENbHBIMU

24 N MHTerpajbHoe NOJIOXKUTENbHbIMU WSIeHaMY
ncymcneHme 4yieHamm

3HakonepeMeHHble

AnpdepeHumanbHoe P

25 W MHTErpanbHoe pAanbl. 3HakornepeMeHHble paabl.

NCYMCTEH e 3Hako4Yepeayowmecs | 3Hako4vepenyowmecs pagbl.
pAaabl.

npdepeHumansHoe | OyHKLMOHabHbIE

Audbpepeny yHKU ®OyHKUMNOHaNbHbIe psafbl. CTeneHHble

26 N UHTerpasbHoe psgbl. CTeneHHble A0
ncymcneHme psanbl P
AnpdepeHumanbHoe

27 N NHTerpasbHoe Panbl ®ypbe. Panbl ®ypbe.
ncymcneHme

Knaccunyeckoe n
CTaTUCTUYECKoe

AnddepeHumnansHoe | onpeneneHns Knaccmyeckoe n CTaTucTnyeckoe

N NHTerpaJsibH BEPOATHOCTH. npefeneHns BeposTHOCTH. M

28 erpasbHoe epoATHOC onpepene eposATHOCTU. TeopeMa
ncymcneHme TeopeMa CNoXXeHUs U | CIOXKEHNS U YMHOXXEHUNS BEPOSTHOCTEN.

YMHOXEHU$
BEPOATHOCTEN.

Teopwus ® .

BEPOATHOCTEN 1 OpMy”na nosHoW ®opMyna noJsiHoM BepoATHOCTU. dopMynia

29 P BEPOSTHOCTH. pMy P - POPMY
MaTeMaTu4eckas ® Bei beneca
CTaTUCTUKA OpMmyna beneca
Teopwus dopmyna bepHynnw.

30 BEPOATHOCTEN 1 JlokanbHasa un ®opmysia bepHynnn. JlokanbHas 1
MaTeMaTuyeckas WHTerpasbHas WHTerpasbHaa TeopemMsbl Jlannaca.
CTaTUCTUKA TeopeMbl Jlannaca.

Teopus OnckpeTHble

BEPOATHOCTEN 1 PS .

31 MaTEMATHYECKAS cnyvarHble OVCKpeTHbIE CyYalHble BENYUHBI.

BEJINYUNHBI.

CTaTUCTUKA

Teopwus

BEPOATHOCTEN 1 3aKoH 60bLLMX

32 3aKoH 6osbwnx Yucen.
MaTeMaTuyeckas yucen.

CTaTUCTUKA

Teopwus GyHKups

y pacnpeneneHus o y

33 BEPOATHOCTEN 1 BEPOATHOCTE YHKLMSA pacnpefeneHns BepoaTHOCTeN

MaTemMaTu4yeckas N CNy4aHOW BENYNHDI.
CNnyyanHow

CTaTUCTUKA y

BEJINYUHBI.
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Teopwus
34

CTaTUCTUKa

BEPOSTHOCTEN ”
MaTeMaTu4yeckas

PaBHOMepHOe
pacnpepeneHue.
HopmanbHoe
pacnpepeneHue.
[Moka3aTesibHOe
pacnpepeneHue.

PaBHOMepHOe pacnpegeneHue.
HopmanbHoe pacnpeneneHue
loka3aTeNbHOe pacnpeaeneHue.

WToro 3a cemecTtp:

32

WToro:

96

4.4. Copep>XaHue CaMOCTOATENIbHOU PaboThbI

HauMeHoBaHue
paspena

Bupn
CaMOCTOATEJIbHOM
paboTbi

Copep>xaHue CaMOCTOATEJIbHOM
paboThbi
(nepeyeHb OMOAKTUYECKUX e ANHNLL:
pacCcMaTpMBaeMbIX MOATEM, BOMPOCOB)

KonunyecTtBo
YyacoB

1 cemecTp

JInnenHas anrebpa n
aHanuTm4yeckas
reomeTpus

CamocTosATeNbHANA
paboTa
MTepaTypon 1
NMOAroTOBKa K
3a4€Ty

OCHOBHbIE CBOWCTBA, MAUHOP U
anrebpanyeckoe gononHeHue. NMoHATne
06 onpepenvTene n-nopsaka u ero
BblyncneHne. Nx snabl. Anrebpa matpuu,.
MuHop MaTpuubl. ObpaTHas maTpuua.
PaHr maTpuubl. Onepaunm Hag
mMaTpuuamn. Meton Kpamepa, meton
Faycca, C NOMOLLbI0 06paTHON MaTpuULbI.
Teopema KpoHekepa-Kanesnnn.
JInHenHble onepaummn Hag BEKTOPaMU.
CkansipHoe npov3BefeHne BeKTOPOB.
CBoiCTBa CKaNsSPHOro NPoOU3BeLEHUS.
CBOMNCTBa BEKTOPHOr0O 1 CMELLAHHOI0
nponsseneHns. JIMHeNnHas 3aBUCMMOCTb U
HEe3aBUCUMOCTb CUCTEMbI BEKTOPOB.
HekoTopble TeOpeMbl 0 IMHENHON
3aBMCMMOCTU. Ba3nc n pasmMepHOCTb
JINHENHOr O NPOCTPaHCTBA. Pa3nnyHble
BMIbl YpaBHEHMNA NPSAMON. Yron Mexay
NPSAMbIMU. YCNOBMA NapannesbHOCTM 1
neprneHAnKyIsapHOCTY ABYX NPSAMbIX.
Yron Mmexnay ABYMS NAOCKOCTAMMU.
Ycnosua napannesibHoCTu 1
nepneHanKynsapHOCTM NAOCKOCTEN. Yron
MeXAy NpsiMON 1 MJIOCKOCTbI0. YCnoBme
napannenbHOCTN U NepneHanKynsapHoOCTH
NPSMON 1 NAOCKOCTMN.

24

UToro 3a cemecTp:

24

2 ceMecTp
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OndepeHuymansHoe 1
NHTerpanbHoe
ncyncaeHne

CamocTosATeNbHANA
paboTa
MTepaTypon un
NMoAroToBKa K
3a4éTy

Mpenen PyHKUUN 0LHON N HECKOJIbKMX
nepemMeHHsbIx. [MoHaTe BM 1 bb Benn4yuH,
OrpaHWyeHHON 1 OTLEeSIMMON OT HyNA
BEJINYUH, UX CBOWCTBA. lMpocTenine
cBoncTBa npegenos. CpasHeHne 6M u Bb.
CsowncTBa 3KBMBasieHTHbIX BM 1 Bb.
Mpu3HakK cylwecTBoOBaHWUS nNpeaena.
MepBbln 1 BTOPOW 3aMeYaTesIbHble
npegensl n nx cnepcTema. OnpegeneHms
HemnpepbIBHOCTU PYyHKLNK. TOYKN
pa3spbiBa PYHKLAN 1 NX KNacCUprkaums.
CBoncTBa PyHKLUMI, HENPEPBIBHLIX B
TOYKE M Ha oTpe3Ke. HenpepblBHOCTb
(PyHKLNA HECKOJIBKUX NEepeMEHHbIX.
[eomMeTpUYeCKNin CMbIC NPOU3BOLHON.
MexaHM4YeCKnn CMbICN NPON3BOLHON.
Bbl4ncneHvne nponsBoaHbIX 1
AnddepeHLnanoB CNOXHbLIX QYHKLNIA
HECKOIbKUX MepeMeHHbIX. Bbl4ncneHune
NPON3BOAHbLIX HEABHBLIX (DYHKLA OQHON 1
HECKOJIbKUX NMepeMeHHbIX. MNpunoXxxeHns
hopMmynbl Tennopa K UccaenoBaHuto
yHKUMA. Bo3pacTaHue n ybbiBaHme.
DKCTPEMYMbI PYHKLUMIA. BbINyKNOCTb,
BOrHYTOCTb, TOYKM neperunba.
AcmnToThl. ObLias cxemMa ucciefoBaHUS
1 NoCTpoeHmnsa rpadukos. Tabnuua
OCHOBHbIX (DOPMYJ1 UHTErpPUPOBaHMA.
3aMeHa NepeMeHHbIX B HeonpeLesieHHOM
NHTEerpaJse n UHTerpupoBaHue rno
4yacTaMm. Teopema 0 NPOU3BOLHOWA
NHTerpaJsa no BepxHemy rnpegeny.
®opmyna HbtoToHa-JlenbHuua. 3amMmeHa
rnepemMeHHoO B ornpefiesieHHOM NHTerpane
N UHTErpupoBaHMeE No HacTAaMm.
HecobCcTBEHHbIN UHTErpan ¢
HeckoHeYHbIM Npenesiom
NHTerpupoBaHus. HecobcTBeHHble
NHTEerpaJsbl 0T HeOrPaHUYEHHbIX
PyHKUMA. TIPUNOXKEHNA UHTErPasoB.
Kp1BOJIMHENHbIE UHTErpasibl NepBOro
Tuna (no gavHe Oyru). KpuBoJIMHENHbIE
WHTEerpaJsbl BTOPOro Tuna (no
KOOpAMHaTaMm).

60

WToro 3a cemecTp:

60

3 ceMmecTp
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OndepeHumansHoe 1
NHTerpanbHoe
ncyncaeHne

CamocTosATeNbHANA
paboTa
MTepaTypon un
NMoOAroTOBKa K
3a4€Ty

TeopeMma cyLLeCcTBOBaHUS U
e[IMHCTBEHHOCTW peLleHmnsa 3aja4n Kowu
ONS ypaBHEHWA, pa3peLleHHoro
OTHOCUTEsIbHO NPON3BOAHON. YpaBHeHMA
C pa3geneHHbIMU NepeMeHHbIMU.
YpaBHeHUs ¢ pa3aensownummncs
nepemMeHHbIMK. YpaBHeHNS,
NPUBOAALLMECA K OLHOPOLHbIM.
0606LLeHHO 04HOPOAHbIE YPaBHEHNS.
JInHenHble HeoAHOPOHbIE YPaBHEHUS.
MeTon BapuaLum NOCTOSHHON (MeTo4
JlarpaHxa). Meton bepHynnu.
YpaBHeHus bepHynnu. HTerpupyowmi
MHOXUTENb. JINHENHbIEe 0QHOPOLHbIE
ypaBHeHUs 2-ro nopsagka ¢
MPON3BOJIbHLIMM KO3(h(ULIMEHTaMMN.
MeTon BapuaLum Npon3BOJIbHbIX
NOCTOSAHHbIX. JINHENHble HeOLHOPOAHbIE
ypaBHeHWS 2-ro nopsaaka ¢ NOCTOAHHbIMM
KO3(hpnuMeHTaMM 1N NPaBOM YaCTbiO
crneumansHoro Buaa. NpusHakm
cxogumocTu. MpusHak JlenbHuua.
ABContoTHasA 1 yCnoBHasA CXOAUMOCTb.
Teopembl Abens. Pag ®dypbe HEYETHBIX U
YeTHbIX PYHKLNA Ha OTpe3Ke.

20

Teopuns BepOSATHOCTEN
n MaTemMaTmyeckas
CTaTUCTUKA

CamocTosATeNbHANA
paboTa
MTepaTypon un
NMoOAroTOBKa K
3a4éTy

Knaccumyeckoe 1 CTaTUCTUYeECKoe
onpeaeneHns BeposiTHOCTU. Teopema
CJIOXKEHUS N YMHOXXEHNS BEPOATHOCTEN.
®opMyna NosaHon BeposaTHOCTH. DopMyna
beneca. YCNoBHas BEPOATHOCTb.
OTKNOHEHNE OTHOCUTESIbHON YacTOTbl OT
NOCTOSAHHOWN BEPOATHOCTY B
He3aBUCUMbIX UCTbITAHUSX.
HavBeposaTHeLee Y1CI0 NOABJIEHNI
CobbITNS B HE3aBUCUMMbIX UCMbITAHUAX.
3aKOoH pacnpeneneHuns BeposaTHOCTEN
ONCKPETHON CNyYaHON BESINYUHBI.
3aKoHbl BUHOMMaNbHBIN K MyaccoHa.
Yucnosble xapakTePUCTUKN OUCKPETHbIX
CJly4alHbIX BEANYMH. HepaBeHCTBO
Yebublwesa. Teopema Yeboilwesa.
MNOTHOCTL pacnpeneneHns
BEPOATHOCTEN HEMPEPBLIBHOWN CAyYaiHON
BE/IMYMHBI. YNCNOBbIE XapaKTepPUCTUKM
HenpepbIBHbLIX C/yYalHbIX BEJINYMH.
PaBHOMepHOe pacnpegfeneHue.
HopmanbHoe pacnpeneneHue.
MokasaTesibHOe pacnpeneneHue. Nx
YMCNOBbIE XapaKTepUCTUKN. PyHKUUSA
HaOeXHOCTHW.

24

WToro 3a cemecTp:

44

UToro:

128

5. NMepevyeHb y4eOHOU NuTepaTypbl M y4ebHO-MeTOaMYECKOro obecneyeHus no
AucuunnuHe (Mmopynio)
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Pecypc HTb

Ne Bubnuorpacdmyeckoe onucaHue CamI'TY
n/n (3BC CamI'TY,

IPRbooks n 1.4.)

YyebHo-MeTOaM4Yeckoe obecneyeHue

1 Mbiwkunc, A.[. Jlekunmn no BeicLen mateMaTuke : Yyeb.nocobue / A. [.

MbILIKKC .- 5-e n3a.,nepepab.n gon..- M., JlaHb, 2007.- 688 c. KHIOKHBIN (OHA

7 Mbiwkuc, A. . Jlekuum no BbiCLLen maTeMaTuke : Yyeb.nocobue / A. 1.

MbILWKKC .- 5-e n3a.,nepepab.n gon..- M., JlaHb, 2007.- 688 c. KHIWKHEIN BOHA

HocTtyn obyyvatowmxcs K 9P HTB CamlI'TY (elib.samgtu.ru) ocyuwiecTsnseTcsa nocpeacTBOM 3/EKTPOHHOMN
NHOPMaLIMOHHON 06pa3oBaTeNbHON Ccpelibl yHMBepcMTeTa U caTa HTB Caml TY no fnornHy u naposnto.

6. NMepeyeHb UH(POPMALUOHHBIX TEXHONOTUMN, UCMOJIb3YEMbIX NPU OCYLLLECTBJIEHUN
obpasoBaTenbHOro npouecca no AucuuniauHe (Moaynio), BKAOYas nepevyeHb
nporpaMMHOro obecnevyeHus

Mpn NpoBeAEHNN NEKLMNOHHbIX 3aHATUI NCMONb3yeTCs MynbTUMeannHoe 06opyaoBaHme.
OpraHunsoBaHo B3anMopgencTeme oby4atoLlerocs n npenogaBaTens ¢ UCMOJIb30BAaHNEM 3/1E€KTPOHHOW
NH-hopMaLMoHHON 0bpa3oBaTeNibHOM Cpeabl YHUBEPCUTETA.

Ne Cnocob
HaumeHoBaHue MpousBoauTesb
n/n pacnpocTpaHeHus
1 | Microsoft Office 2007 Open License Academic Microsoft . JInueH3noHHoe
(3apybexHblii)
Microsoft Windows XP Pro-fessional onepauunoHHaa | Microsoft
2 JInueH3noHHoe

cucTema (3apybexxHbin)

7. NMepevyeHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOW ceTu «MHTepHeT»,
npodeccuoHanbHbiX 6a3 AaHHbIX, UHPOPMALLMOHHO-CMPABO4YHbIX CUCTEM

Ne
n/n HauMmeHoBaHue KpaTkoe onucaHue PexumMm pocTtyna
1 | MaTemaTuka http://www.mathematics.ru/ | FCCYPCb! OTKPLITORO
focTyna

8. OnucaHuMe MaTepuanbHO-TEXHNYECKOMN Da3bl, HeOOXoo4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca nNo AucuuniauHe (mogynio)

JleKuMOHHbIEe 3aHATUA

YyebHas ayamTopus ONnS NPoBeAeHUs 3aHATUI NEKLUOHHOro TUMa, TeKYLWEero KOHTPOIS U NPOMeXYTO4YHOM
aTTecTauun, oCHaLLEHHAsA TeXHUYECKUMY CPeACTBaMM 00yYeHUs, CayXalluMmmu as npeactasieHns yyebHow
MHOpMaLMmn 601bLLOK ayaMTopUun, Habop AEMOHCTPALMOHHOIr0 060pYA0BaHNS: 3KPaH, NPOEKTOP, KOMMbIOTEP

MpakTuyecKkue 3aHATUA

KoMnbloTepHbIN Knacc - yyebHas ayauTopus 0S8 NPOBEAEHUS 3aHATUA CEMWHAPCKOro TWMa, KypcoBOro
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NMPOEKTUPOBaHNS (BbIMOMIHEHUSA KYPCOBLIX PaboT), rpynnoBbIX M UHAUBUAYANbHbIX KOHCYJIbTaLUWUN, TEKYLLErO
KOHTPOA 1 MPOMEXYTOYHOM aTTecTauumn, obopynoBaHHasa Cneumanm3npoBaHHON Mebenblo, KOMMbIOTEPHON
TEXHUKOWM C [OCTYNOM B ceTb "IHTepHeT” 1 3/IeKTPOHHYI0 MHDOPMaLnoHHO-06pa3oBaTenbHyo cpeny CamlTY
MarHWTHO-MapKepHON AOCKON, KOMMEKTOM JNLEH3NOHHOIO 1 cBOBOAHO pacnpoCTpaHAeMOoro nporpamMMHOro
obecneyeHns, yKasaHHOro B pasfese 6 HacTosAwen paboyen nporpamMmmbl

CamocTosiTesbHas pa60Ta

AynnTopusi, oCHallleHHast KOMMbIOTEPHON TEXHUKON C BO3MOXHOCTbLIO MOAK/OYEHUS K CETU «MHTEPHET» U C
AOCTYMOM B 3/IEKTPOHHY0 MH(OPMaLIMOHHO-00pa3oBaTesbHyto cpeay CamITY.

9. MeToaunuyeckue MaTepuanbl

MeToau4yeckme pekomeHaaumm npu paboTe Ha nekuun

[0 nekummn CTyaeHT LOJKEH NPOCMOTPETh y4ebHO-MeTOANYECKYI0 U Hay4YHYI0 nTepaTypy no TemMe
NeKuUn ¢ TeM, 4Tobbl MeTb NpeacTaBneHne o npobnemax, KoTopble ByayT pa3bupaTbCcs B nekuuw.

Mepel Havanom nekuum obyvarowmmcs coobllaeTcs TeMa Nekuumn, naaH, BONPoChl, noasexatiune
PacCMOTPEHMNIO, [OBOAATCA OCHOBHble MTepaTypHble NCTOYHUKK. Becb y4ebHbii MmaTepuan, coobliaembln
npenofaBaTeneM, LO/MDKEH HE MPOCTO NPOCAYLWNBaTLCA. OH f0/KEeH ObITb aKTUBHO BOCMIPUHAT, T.€. YC/bILIaH,
OCMbIC/IeH, MOHAT, 3aduKcUpoBaH Ha Bymare v 3akpenseH B namaTu. Mpuctynas K CayLiaHuio HOBOro y4ebHoro
MaTepuana, NoJie3HO MbICJIEHHO YCTAHOBUTL €ro CBA3b C paHee n3yvyeHHbIiM. Cnens 3a TEXHUKON YTeHus
neKunmn (akLeHT Ha CyLweCTBEHHOM, MOBbILLEHME TOHa, N3MeHeHne puTMa, naysa 1 T.M.), Heobxonmumo BCnen 3a
npenofaBaTefieM yMeTb BblLeNATb OCHOBHbIE KaTeropuu, 3aKoHbl U ONPefensiTh X cofepxaHue, npobnemsi,
npeanonarate UX BO3MOXHbIE peLleHNs, AoKa3aTeNbCTBa M BbIBOAbI. OCyLecTBiAsA Takylo paboTy, MOXHO
3Ha4nTenbHO obnerynTb cebe NoHUMaHue y4ebHOro MaTepuana, ero KOHCNEeKTUPOBaHUE U JajbHenllee
n3yyeHwe.

KoHCcnekTupoBaHue nekuuu nossonseT obpaboTaTh, CcMCTeMaTM3MPOBaTb M Jyylle COXPaHUTb
NOJlyYeHHYI0 MHpopMaumnto ¢ Tem, 4yTobbl B ByaywieMm MOXKHO ObiJI0 BOCCTAHOBUTL B MaMsATW OCHOBHbIE,
coaepraTesibHble MOMeHTbl. TunnyHasa ownbka, coBeplliaemMas 0byyatoLWwmnmMcs, LOC/0BHOE KOHCNEKTMPOBaHMe
peuyn npenofaBaTens. Kak npasuo, Npu 3anucu «CJ0BO B CJIOBO» He OCTaeTCs BPeEMEeHU Ha 06ayMbiBaHueE,
aHann3 n cuHTe3 uHdopmauumn. OTbrpas HY>KHYIO UHMOPMALIUIO, FTNaBHbIE MbICK, NPObAEMbI, pelleHuns u
BbIBOAbI, HEOOX0AMMO COKpaLLaTh TEKCT, CTPOUTL ero Takum 0bpa3om, 4Tobbl MOTOM MOXXHO ObINIO NErko B HEM
pa3obpaTbCs. XKenaTenbHO 0CTaBUTb B paboynx KOHCMEKTax Mo, Ha KOTOPLIX MOXHO ByaeT aenaTb MOMETKU
N3 PEKOMEHAOBaHHOW NuTepaTypbl, AOMOJHAKLWME MaTepuan MNPOCAYLWaHHON NeKUUn, a Takxe
nogyepkmBatowme ocobyto BaXKHOCTb TEX UMM MHbLIX TEOPETUYECKUX NOJIOXKEeHUA. C OKOHYaHUEM neKuumn
paboTa Haf KOHCMNEKTOM He MOXeT CHMTaTbCH 3aBepLleHHON. Hy>XHO elle BOCCTaHOBUTb OTAE/bHbIE MeCTa,
NPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C TeM, YTOObl KOHCNEKT MOr ObIThb
MCMNOJIb30BaH B MpoLecce NOArOTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuumn -
He3aMeHNMbI y4eOHbIN JOKYMEHT, HEOBXOAUMBIN A9 CAMOCTOSATESIbHON PaboThl.

MeToau4eckme pekoMeHaaLumm npy noaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUM

MpakTnyeckne 3aHATUA N0 AUCLMUNANHE NPOBOAATCA B LLeNiaX BblpaboTKM MpakTUYeCKUX YMEHUN U
npnobpeTeHns HaBbIKOB B peLleHnn NpodeccnoHanbHbIX 3aay.
PekomeHayeTcCa cnepytollas cxema noAroToBKY K NPakTUYeCKOMY 3aHATUIO:
1. 03HakoOMJeHMe C MJaHOM MNPakKTUYECKOro 3aHATUSA, KOTOPbIA OTpa)kaeT COoAepXaHue
npeLsioXKeHHOW TeMbl;
2. npopaboTKa KOHCNEeKTa feKuuu;
3. YTeHue peKoOMeHO0BaHHON NUTepaTypbl;
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4. NoAroToBKa OTBETOB Ha BOMPOCKI MJlaHa NMPakTUYeCKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBLIX 3a[laHWiA, 3a4a4 1 ap.

MonaroToBka obyvatoLerocs K NpakTUYeCKOMY 3aHATUIO NPOM3BOAUTCS MO BoNpocaM, pa3paboTaHHbIM
ONA Ka)X4OW TeMbl MPakKTUYeCKNX 3aHATUA 1 (namn) nekuunin. B npouecce NoAroTOBKM K MPaKTUYECKUM
3aHATUSAM, Heobxonoumo obpaTnTb ocoboe BHUMaHME Ha CaMOCTOATENIbHOE M3YyYeHWEe PeKOMEH0BaHHOM
MTepaTypsl.

PaboTa CTyneHTOB BO BPEMS MPAKTMYECKOr0 3aHATUS OCYLLECTBASETCS Ha OCHOBE 3aJaHuii, KOTopble
BblAatoTCca obyyalowmMmMcs B Havyase Uam BO BpeMs 3aHATMA. Ha MpakTMYeCKUX 3aHATUSAX MPUBETCTBYETCSH
aKTUBHOE y4yacTue B 0OCYXOEHUN KOHKPETHbIX CUTYyaLui, cnocoBHOCTb Ha OCHOBE MOJYYEHHbIX 3HAHWNA
HaxoOnTb Haubonee 3hHEKTUBHbIE peLIeHUs MOCTaBAEHHbIX NpobneMm, ymMeTb HaXxOAWUTb MOJIE3HbIN
LOMONIHUTENbHBIN MaTepuan nNo TemaTuke 3aHATMA. Obyyvatowmmca Heobxoammo obpallaTe BHMMaHWe Ha
OCHOBHbIE MOHATWA, aNroOpPUTMbl, ONPenensaTb NPAKTUYECKY 3HAYMMOCTb pacCMaTPUBAEMbIX BOMPOCOB. Ha
NPaKTNYeCKMX 3aHATUAX obyyatowmecs OOJKHbI YMETb BbINMOJHUTL PacyeT Mo 3afaHHbIM MapaMeTpaM Uan
BbipaboTaTb onpepeneHHble peweHns no obosHavyeHHoON npobneMe. 3agaHns MOryT ObiTb FPynnoBbie U
NHANBMAYaNbHbIE, B 3aBUCMMOCTU OT CIOXKHOCTY Npeasiaraemblx 3a4aHui, Lenen 3aHatmsa, obuien nogroToBKy
obyyatoLmxcs npenoaaBaTesib MOXET NOoJCKa3aTb 00yYaloWNMCS aNiroOpUTM peLleHns N nepBoe AencTeue,
NN yKasaTb obliee HanpaBsieHWe pacCyXAeHun. MonyyeHHble pe3ynbTaTbl 06Cy)XAalTCa C NO3MLUIA NX
afeKBaTHOCTU NN 3P(PEKTUBHOCTU B PAaCCMOTPEHHOW CUTYaLMK.

MeTooun4yeckme pekoMeHgaumm rno BbINOJIHEHWUIO CaMOCTOATEIbHON pa6OTbI

OpraHm3aumna camocTosTeNnbHONn paboThl obyyaloWMXCa OPUEHTUPYETCA Ha aKTUBHble METOAbI
oBnafjeHns 3HaHWAMW, pa3BUTUE TBOPYECKMX CnocobHoCTen, nepexol OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00Y4YeHWIO C y4eTOM NOTpebHOCTEN N BO3IMOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4yebHbIMKM NocobusMu, Hay4HoM, CNPaBOYHOM ANTEepaTypon,
MaTepvanaMmn NepMoanyeckux n3gaHnin n HTepHeTa aBnseTca Hanbonee ahheKTVBHLIM METOLOM MOJTYHEHNS
LOMONIHUTENbHbIX 3HAHWIA, MO3BONAET 3HAYUTEIbHO aKTUBM3MPOBATHL MPOLLECC OBAAAEHUS UHGOpPMaLnen,
cnocobecTByeT 6onee rnyboOKOMY YCBOEHMIO M3yYaeMoro matepumana. Bce HOBble MOHATUSA MO N3y4aeMon TeMe
HeobX0AMMO Bbly4UTb HaU3yCTb U BHECTW B F10CCapuin, KOTOPLIM LienecoobpasHo BeCTU C CaMOro Ha4vana
N3y4YeHnsa Kypca.

CamocTosATensHas paboTta peanmsyeTcs:

® HernocpeACTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUN;

® Ha NeKuUusx, NpakTUYeCKNX 3aHATUAX;

® B KOHTaKTe C MpenofaBaTesieM BHE PaMOK pacnuncaHus;

® Ha KOHCYy/bTaumMax No y4ebHbIM BOMpOCaM, B XO04€e TBOPYECKUX KOHTAKTOB, NMpW JMKBUAALAN
3a[l0/DKEHHOCTEN, NPV BbIMOJHEHUN NHANBUAYANbHbLIX 3a4aHUA W T.4.;

e B BubNMoTEKe, OOMa, Ha Kadenpe npu BbIMOAHEHWUN 0ByYalOWMMCS Y4eOHbIX U NPaKTUYECKMX
3ajay.

9 (eKTUBHBLIM CPeACTBOM OCYyLLEeCTBAEHMS 06y4YaloWwmMMCcs camMocToaTenbHON paboThl ABAgeTCS
3/IeKTPOHHaA MHGOpPMaLMOHHO-06pa3oBaTesibHasA Cpella YHMBEPCUTETA, KOTopas obecneymBaeT JOCTYM K
y4yebHbIM nnaHam, paboymm nporpamMmam OUCUUNAUH (Mooynen), NpakTUK, K N34aHUAM 3EKTPOHHbIX
6nbNNoTEYHbIX CUCTEM,

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCLUNIMHE (MOAaYyIo)

QoHJ OLLEHOYHbIX CPeACTB NpeacTassieH B npunoxeHnn Ne 1,
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
61.0.02.01 «MaTemaTunka»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.02.01 «MaTeMmaTuka»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT

Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)

20

38.03.01 9koHOMUKa

9KOHOMUKA MPOMBILLIEHHBIX MPEANPUATUI

Bbakanasp

OyHas

2025

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

Kaeapa "IKOHOMKKa U MeHegKMeHT" (HD-
2uM)

Kahenpa "2/1eKTpo3HepreTuka,
3/IEKTPOTEXHMNKA 1 aBTOMaTU3aLmMa
TexHonornyeckux npoueccos" (H®- 33mATM)

360/10

3a4eT, dK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMmeHoBaHue
KaTeropum
(rpynnbi)
KoOMneTeHuun

Kop mn
HauMeHoBaHue
KOMNeTeHuuun

Kop v HauMeHOBaHue
MHOUWKaTOpa AO0CTUXXEHUSA
KOMNeTeHuuun

Pe3synbTaTbl 00y4yeHus
(3HaTb, yMeTb, BNnapeTh,
COOTHECEeHHbIe C
MHOMKaTOPaMMU JOCTUXKEHUSA
KOMMNeTeHLuu)

ObuwenpoteccrioHanbHble KOMMNETEHLUN

OMK-1 CnocobeH
NPUMEHATb 3HaHNS
(Ha
NMPOMEXYTOYHOM
ypoBHe)
3KOHOMMYECKOMN
Teopumn npu
peLLeHnm
NpUKAaaHbIX 3a4ad

OrlK-1.3 BeinonHsaeT
HeobxoauMble npoueaypbl No
cbopy 1 obpaboTke
MH¢opMaumu gns
3KOHOMUYECKNX pacyeToB K
060CHOBaHNS 3PHEKTUBHOCTH
NPUHSATBIX PeLleHNni,
yunThIBas cneunguky cgepsl
AeaTenbHOCTK
3KOHOMUYECKOro cybbekTa

Bnanetb 0OCHOBHbIMU
MeTodaMun peLleHns 3anad
TEOPUN BEPOATHOCTU
CNlyHanHbIX CoBbITUNR,
BEPOATHOCTHO-
CTAaTUCTUYECKMMU MeToAaMM
opraHu3auum
BbIYNCUTENBHbIX
3KCMEePVMEHTOB B
npotheccnoHabHoMN
NesATeNnbHOCTH

3HaTb OCHOBHbIE MOHATUA U
TEOopEeMbl TEOPUY BEPOSTHOCTU
CNlyHanHbIX COBbITUNR,
OCHOBHbIE MOHATUSA
MaTEMaTUYECKON CTaTUCTUKK

YMeTb BbIYNCAATb
BEPOSATHOCTMY COBLITUR,
HaXo0AWTb 3aKOHbI
pacnpeneneHns ciyvyanHbix
BEJINYNH, HAXOANTb
CcTaTUCTUYeCKue
XapaKTEPUCTUKIN N3YyYaEMBbIX
BbIOOPOK, BbIABUIraTh U
NnpoBepsATb CTaTUCTUYECKMNE
runoTessbl

YHN®

BEPCaJibHblE KOMMNETEHU NN

YK-1 CnocobeH
OCYLLEeCTBNATb
MOUCK,
KPUTUYECKUN
aHann3 N CUHTe3
nHgopmaLum,
NPUMEHATb
CUCTEMHbI Noaxon,
ONS peweHns
MOCTaBJIEHHbIX
3aav

YK-1.1 BbinonHaeT nonck
Heobxoaumon nHopmaLuu,
€€ KpUTUYECKUIN aHanns n
obobLlaeT pe3yabTaThl
aHanuM3a ons peweHns
nocTaB/IeHHONM 3a4auu.

21

BnageTtb nepBUYHbLIMU
HaBbIKaMN N OCHOBHbIMMU
MeToAaMu peLleHmns
MaTeMaTU4yeCKMX 3aday 13
ANCUMNANH
NpoecCnoHaIbHOro LnkKia v
ANCUMNANH NPognbHON
HanpaBAEHHOCTK




3HaTb DOPMYNPOBKM LieNei,
KpUTEPUEB 1 NMapamMeTpoB
MaTeMaTU4YeCcKon Mofenun ans
peLleHns 3aaa4 UHXEHEPHO
NPaKTWKKN, METObl OLEHOK
a[leKBaTHOCTU
MaTemMaTU4YecKon Moaenn rno
CTEMNeHN COOTBETCTBUA
PEe3ynbTaTOoB, MOJYYEHHbIX MO
MOZeNn, JaHHbIM
3KCMepuMeHTa Wan TeCTOBOA
3aga4n

YMeTb hopmynnposaTh
MaTeMaTunyeckne Moaenn ons
npeacTasneHns 6a3oBbix
nprvKnagHelX 3agay B
HeTexnMmnyeckom
NMpon3BOACTBE
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Pesynbratbl 06y4yeHns no gucumnanHe MaremaTuka HanpasaeHWe onpesenatoTcA NOKa3aTeNamm n
KpUTEPUAMM OLEHMBaHMA CHOPMMUPOBAHHOCTM KOMMNETEHLMI HA 3Tanax ux GopMUpoBaHuA
npepcrasnaeHbl B Taba. 10.

Tabanya 10

MaTtpuua COOTBETCTBUA OLLEHOUYHbIX CPEACTB 3an/1IaHUPOBAHHbBIM pe3y/ibTaTam 06yyeHus

KomneTteHuumn OueHouHble cpeacTsa
TeKRyLWw it KOHTPOb MpoOMeKYTOUHbIA KOHTPO/b
(aKk3ameH)
PacueTHorpadpuueckn | TecTMpoBaHu | NOArOTOBK Bonpocbl K 9K3aMeHy
e paboTsbl
e akK
9K3aMeHy
1 2 UTtorosa
BOMPOC | A OUeHKa
BOMpO
o
OnkK-1 3(0ONK-1)-1; 3(0ONK-1)-1; | 3(ONK- 3(OMK1)- | 3(0OMNK1)-| 3(0MNK1)-
CNocobHOCTbIO U 1)1; 1; 1; 1;
Y(ONK-1)-1; B(ONK- | Y(OMNK-1)-1;
FOTOBHOCTbO
1)-1 B(OMK-1)-1 | Y(OMK-1)- | Y(ONK- | Y(ONK Y(ONK-
NCcnoab30BaThb
OCHOBHbI€ 3aKOHbI 1; 1)-1; -1)-1; 1)-1;
ecTecTBEHHOHAYYHbl B(ONK1)-1
X AUCLMNAMH B B(OMK1)-| B(OMK - | B(OMK1)-
npodeccMoHanbHom 1 1)1 1
OeATeNIbHOCTH




Ilepeuensb BONPOCOB I MIPOMEKYTOYHOMH aTTeCTALMH.
1. Onpenenurenu 2-ro u 3-ro nopsiika. Ix o0CHOBHbIE CBOHCTBA.

2. Munop u anreOpandeckoe JomnoyHeHne. Pa3noxkenne onpenenuTens 1no
9JIEMEHTaM CTPOKH MJIM CTOJIOLA.

[Tonsarue 06 onpenenurene n-ro nopsiaka. Ero Beraucienue.

Cucrembl TuHEHBIX ypaBHeHUN. @opmynbl Kpamepa.

Martpuupl, ux Buabl. Onepanuu HaJl MaTpULIAMU U UX CBOMCTBA.
O6patHas matpuua. Ee BeruncieHue.

Pemenue cucreM NTMHEWHBIX YpaBHEHHUH C TOMOIIbIO0 0OpaTHON MaTpPUIBL.

Panr marpunel. Teopema Kponekepa-Kamnemnm.

© © N o 0o B~ w

Meron INaycca.
10. Bexkropsl. JInnelinbie onepanuy HajJ BEKTOPAMHU U UX CBOWCTBA.
11. OpTtbl, IeKapTOBa cucTeMa KoopAuHaT. Pa3noxeHne BeKTopa o opTam.

12. CkansipHO€ NMpou3Be/IcHHe BEKTOpoB. Ero cBOMCTBa M BEIYMCIIEHUE B
JIEKapTOBBIX KOOpAUHATAX. Y CIOBHE OPTOTOHAIBHOCTH BEKTOPOB.

13. BekropHoe npousBeneHne BeKTopoB. Ero cBoWcTBa 1 BEIYMCIIEHUE B
JIEKapTOBBIX KOOpAUHATAX. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.

14, CmMmenranHoe IIpOU3BCIACHHUEC BECKTOPOB. Ero cBoiicTBa ¥ BEIYMCIICHUE B
JACKapTOBBIX KOOpAHWHATAX. Vcnosue KOMIIJIAHAPHOCTHU TPEX BCKTOPOB.

15. YpaBHEeHHE MIIOCKOCTH B HOPMAJIbHOM, BEKTOPHON U KOOPAMHATHOU
dhopwme.
O0miee ypaBHeHHE TIOCKOCTH. [ToHSATHE TUIIEPIIIIOCKOCTH.

16. YcnoBue NMapaJiICJIbHOCTHU U IICPIICHAUKYIIIPHOCTU INIOCKOCTEH.

17. BexTopHoe, kKaHOHHUYECKOE U MapaMEeTPUIECKOe ypaBHEHUE IPSIMO.
[Ipsimast Kak JTUHUS epeceueHust ABYX MIOCKOCTEH.

18. Omnpenenenne METPUUECKOTO IPOCTpaHCTBA. [Ipumepsl.

19. [Ipenen oroOpaxkenus. [Ipenen nocnenoBarenbHOCTH, peaen GyHKIUN
OJTHOW M MHOTHX NepeMeHHbIX. [Ipenen B 6ecKOHEUHO y1aleHHON TOYKe.

20. Beckoneuno mansie (bM), 6eckoneuno 6omnwinne (bb), orpannyennbie u
OTJIETIMMBbIE OT HYJsI BeIUYUHBL. IX 0OCHOBHEBIE cBOMCTBA. OCHOBHBIE CBOMCTBA
MIPEIEIoB.

21. CpaBuenue bM u bb. OksuBanentneie BM u bb. Hx cBoilicTBa.

22. [TepBsIiif 1 BTOpOIT 3ameuaTenbHbie npeaensl. Ux ciencteus. Tabmuma
SKBUBaJICHTHBIX BM.

23. HenpepsiBHOCTS 0TOOpakeHus. HempepbsIBHOCTH YMCI0BOM (PyHKIMK
OJTHOW M MHOTUX NIEPEMEHHBIX.



24, Onnocroponnue npeaensl. Touku pa3pbiBa U UX Kiaccudukarus.
CaoiicTBa (hyHKIMH, HETTPEPBIBHBIX HAa OTPE3KE.

25. Huddepennnan orodbpaxenus. uddepeHnuan u mpon3BoHas YUCIOBOM
¢GbyHKuMu oHON epeMeHHo|. Tabnuia mpou3BOIHBIX.

26. YacTHble MpOU3BOAHBIE U MOJIHBIN U depeHnnan GyHKIUU MHOTUX
MIEPEMEHHBIX.
27. [IpousBonnas u nuddepeHiman cinoxHOU GyHKIIMN MHOTMX IEPEMEHHBIX.

[IpousBoiHast HESBHOW (YHKIIMU OJTHOM U MHOTUX ITEPEMEHHBIX.

28. [IpousBonHbie U AudepeHnanbl BEICIIUX MOPSIKOB A1 QYHKIUU
OJIHOM TIEPEMEHHOM.

29. YacTtHble pou3BOAHbIE U JU(GEpeHInanbl BEICIIUX MOPSIIKOB IS
(YHKIIMY MHOTHX NTEPEMEHHBIX.

30. CoiictBa (yHKIMH, TuddepeHInpyeMbIX Ha HHTEpBaje: TeopeMbl Posiis.
Jlarpanxa.
31. UccnenoBanue GyHKIMN: Bo3pacTaHue, YObIBAaHHUE, SKCTPEMYMBI,

BEBIITYKJIOCTh, BOTHYTOCTBH, ACUMIITOTEI.

32. JlokanmpHBIE SKCTPEMYMBI (DYHKIIUHA MHOTHX TTEPEMEHHBIX.
33. VYcaoBHBIE 3KCTPeMYMBI (DYHKITUA MHOTHX TTE€PEMEHHBIX.
34. I'moGanbHBIE SKCTPEMYMBI (PYHKITUH MHOTHX TIEPEMEHHBIX.
35. [IpounsBoaHas no HanpasieHuo. [ paaueHT.

IlepeyeHb BOPOCOB ISl IPOMEKYTOYHOM aTTecTalMU (IK3aMeH) 3a 2 Kypce

1. TlepBooOpa3Hasi U HeOIpeIeIeHHbII nHTerpai. ['eoMeTpuyeckuii cMbIca
HEONPEIEIEHHOTO UHTEerpasa.

2. Tabnuna OCHOBHBIX (POPMYI UHTETPUPOBaHMS. 3aMeHa EPEMEHHBIX B
HEONPEeIeIECHHOM MHTErpaje U MHTErPUPOBAHUE 110 YACTSIM.

3. OmpeneneHHblit HHTErpai. ['eoMeTpruueckuii CMBIC ONIPEIEICHHOTO HHTErpaa.

4. Teopema 0 IpPOM3BOIHON UHTErpaa Mo BepxHemy npeneny. @opmyna
HeroronalleiibHuna. 3aMmeHa NepeMEeHHOM B OTPEICIEHHOM UHTErpajie u
MHTETPUPOBAHUE 10 YACTSIM.

5. HecoGctBennsrit unterpan(l u I pona).
6. Bpruncnenue 1BOWHOTO MHTErpaia B JEKAPTOBBIX U MOJSPHBIX KOOpAWHATAX.

7. Bpluncnenue TpoiHOro MHTErpalia B IEKapTOBBIX, IMIIMHAPHUECKUX U
cepuueckux koopauHarax. [Ipumepsl

8. UucnoBsle pAABL. CXO,[[I/IMOCTB H CymMMa pdnaa. CBoiicTBa CXOOAIIUXCA pAOOB.

9. Teopemsl cpaBHeHus. [Ipusnaku cxoaumoctu Jlanamb6epa u Komn.
NHTterpanbHblii MIPU3HAK CXOIUMOCTH Psa.



10. 3nakouepenyromniuecs psaasl. Teopema JleitOnuma. 3HakonepeMeHHbIE
psnpl. AOGCOFOTHASI M YCIIOBHAS CXOJUMOCTb.

11. @OyHKIMOHAIbHbIE PsJibl, 007acTh cX0AuMOCTU. CTENIEHHBIE PSI/IbIL.
Teopema AGens. UHTepBaI U paguyc CXOIUMOCTH CTETICHHOTO PsJia.

12. PaBnomepnas cxomumocTs. [Ipusnak Beitepmtpacca. CBoiicTBa
PaBHOMEPHO CXOAALLIMUXCS PAAOB.

13. Psn Teitnopa. Teopema 0 €TMHCTBEHHOCTHU PA3JIoKeHUsT QYHKIH B
creneHHou psi. Jloctatounsie ycioBus pa3noxeHus GyHkuuu B psia Teimopa.
Paznoxxenue no creneHsM 3eMeHTapHbIX QYHKIUH.

14. Paner @ypre. Teopema [Iupuxie. Paznoxenue B pax @yppe 4ETHBIX U
HeueTHBIX QyHKIMHA. Paznoxenue B psan Oypre Ha MOTYIEPHOIE.

15. OO6bikHOBEHHBIE Au(depeHInanbHbie ypaBHEHUSI. OCHOBHBIE TIOHITHSI.
[Tonsatue 06 0co6OM perieHun.

16. VYpaBHEHUs ¢ pa3AeAIOMUMHACS TIEPEMEHHBIMU
17. 3anaya Ko s nuddepeHnraibHbpIX YpaBHEHUN TTEPBOTO MOPSIIKA.
18. I'eomeTpuueckoe ToskoBanue AU¢GHEepeHITNATHFHOTO YPaBHEHUSI TIEPBOTO

MOpSJIKA ¥ €r0 PELICHHUIA. .

19. HHTerpupoBaHue TUHEHHBIX U OHOPOAHBIX TU(GEpeHITHATBHBIX
YpaBHEHUH MEpBOro NopsiaKa. YpaBHeHue bepHyiiu.

20. HuterpupoBanue nuddepeHanbHbIX YPaBHCHHH B TOJTHBIX
muddepeHiranax.
21. HuTterpupoBanne nuddepeHInaIbHBIX YPaBHEHHUH, TOMYCKAOIINX

IIOHMIKCHUC TTOPAAKA.

22. . Pernennie muHeHBIX ~ OAHOPOIHBIX  AU(QepeHIInaNIbHBIX YpaBHEHUN
C TMOCTOSHHBIMH  Kod(¢unuentamu. CTpyKTypa OOIIero pemeHus JMHEHHOTO
OJTHOPOTHOTO U PEPEHITNATLHOTO YPABHEHUSI.

23. Pemenune nuHeitHBIX HEOAHOPOAHBIX MU (HEePEHIINATBHBIX YpaBHEHUN
METO/IOM BapHalliy MPOU3BOJIbHBIX MOCTOSHHBIX. Y paBHEHUE Dilepa.

24 CtpyKTypa peueHus JMHEHHOTO HEOJHOPOIHOTO UG depeHIINaIbHOIO
ypaBHeHuUs. JInHeliHbIe HeoTHOpOAHbIE TU((epeHIInanbHbIe YPABHEHUS C
MIOCTOSIHHBIMU KO3(p(pULIMEHTaMU U ¢ TIPABOM YaCThIO OINPEIeIEHHOIO BUAA.

25. Knaccuueckoe U CTaTUCTUYECKOE ONPEIETICHUE BEPOSITHOCTEM.
26.®@opmyna noaHou BeposiTHocTH. PopMmyna baiieca.

27.Cnyuaiinple BEeIUMYMHBL. YNCIOBBIE XapAKTEPUCTUKU CIIy4alHbIX BEIUYHH.
28.3aKOHbI pacIpeeNeHNs] CIyqaliHbIX BEITUYHH:

-HOpPMAaJIbHBIH 3aKOH;

-PaBHOMEPHBIN 3aKOH;



-TI0Ka3aTeNIbHOE pacupeenenne -3akoH Ilyaccona;
-OMHOMUAJIbHBIN 3aKOH.

29 IlpenMer MaTeMaTHYECKOM CTATHCTUKU.

30.I'enepanibHast cOBOKYIHOCTb. Bbi6opka. BapuannonHslit psi.
31. I'mcrorpamMmma u MoJIUTOH.

32.CraTuCTHYECKHE XapaKTEPUCTUKU BapUALlMOHHBIX PSIIOB: BHIOOPOYHAs CPEHSIS,
BBIOOPOYHAs IUCIIEPCHsI, MOMEHTbI BApUALlMOHHOTO psijia

33.To4euHble M UHTEPBAJIbHBIE OLICHKH [1ApaMETPOB PaCIpeAeICHNs T€HEPAIbHOU
COBOKYITHOCTH.

34.I'mnoTte3a 0 3aKOHE pacHpeielIeHus] TeHepaIbHOM cOBOKYNHOCTH. 35.1TpoBepka
TUIIOTE3bI O 3aKOHE pacipeaeeHus no Kpurepusam cornacus [lupcona.



MoKasaTenu u Kputepumn oueHMBaHUA chOPMMPOBAHHOCTU KOMNETEHLUMI (MPOMEIKYTOUHOTO
KOHTpONA)

Ha aTane npomeyTO4HOWM aTTecTaLMm UCNOb3YeTCA CUCTEMA OLLEHKM yCreBaeMocTh obydatowmxcs,
KOTOpaa NO3BO/IAET NpernoaaBaTento OLEeHUTb YPOBEHb OCBOEHMA MaTepuana obyyatowmmmcs.
KpuTepun oueHnBaHUA chOpMUPOBAHHOCTU NAAHUPYEMbIX PE3yNbTaToB 0byYeHus (4ecKpunTopos)
npeacras/eHbl B KapTe kKomneteHumu OMOTT.

dopma OLEeHKM 3HAHWUIA: OLEHKA - 5 «OTIMYHO»; 4 «XOPOLOo»; 3 «YA0BAETBOPUTE/IbHOY; 2
«HeyaoBAeTBOPUTE/IbHOY. JTabopaTopHble paboTbl, NPaKTUYECKUE 3aHATUA, MPAKTUKA OLEHNBAOTCA:
«3a4eT», «kHe3ayeT». Bo3MOXKHO ncnosb3oBaHMe 6anbHO-PENTUHTOBOM OLLEHKN.

LUKkana oueHnBaHuA:

«3ayeT» — BbICTaBAAETCA, eC/IM CGOPMMUPOBAHHOCTb 3aABJEHHbIX AECKPUNTOPOB KOMMETEHLMIN HA
_51 % v 60onee OLEHMBABTCA HE HUXKE KYA,0BETBOPUTENLHO» MPU YCAOBUM OTCYTCTBUA KpUTEpUA
«Heya0BAETBOPUTENbHO». BbiCTaBAseTCA, KOraa 0by4yatoLmiica NoKasbiBaeT XOpoLLMe 3HaHUSA
N3y4YeHHoro yuebHoro matepmana; CamocToATENbHO, IOTMYHO U NOCAEL0BaTE/IbHO U3araeT 1
WHTepNpeTUpyeT maTepuasbl y4ebHOro Kypca; MOSHOCTbIO PAaCcKpPbIBAaeT CMbIC/ Npea/ilaraeMoro Bonpoca;
BN1afEeeT OCHOBHbIMM TEPMUHAMM U MOHATUAMM M3YUYEHHOTO Kypca; NOKa3biBaeT yMeHUe NepeoKnTb
TeopeTUyeckne 3HaHWA Ha NPeaNoaraeMblii NPaKTUYECKUIA OMbIT.

«OTAUYHO» — BbICTABAAETCA, €CIN CHOPMUPOBAHHOCTb 3aIBIEHHbIX AECKPUNTOPOB KOMNETEHLUI

85 % bonee (B cOOTBETCTBUM C KapTamum KomneTeHumin OMNOIM) oueHMBaETCA KPUTEPUAMM «XOPOLLO»
M KOTAINYHO», MPU YCAOBUU OTCYTCTBMA OLEHKU «HEYAOBNETBOPUTEIbHO»: CTYAEHT NOKa3a/l NPOYHble
3HAHMA OCHOBHbIX NONOXKEHWUIM GaKTUYECKOrO MaTepUana, yMeHMe CAaMOCTOATENbHO peLaThb
KOHKpPETHble NpaKTU4ecKkme 3a43a4m NOBbILEHHOW CAOXKHOCTM, CBOBOAHO MCMO/Ib30BaTb CNPaBOYHYIO
NnTepaTypy, AenaTb 060CHOBAHHbIE BbIBOAbI M3 Pe3y/IbTaTOB aHaM3a KOHKPETHbIX CUTYauUMiA;

«XopoLwo» — BbICTaBAAETCA, €CNN CPOPMMPOBAHHOCTb 3aBIEHHbIX AECKPUNTOPOB KOMNETEHLMIA Ha
_61 % v bonee (B COOTBETCTBMM C KapTamu KomneTeHumi OMOI) oueHMBaeTCcA KpUTEPUAMM
«XOPOLIO» N KOTAMYHOY», NPU YCNOBUMN OTCYTCTBUA OLEHKU «HEYA,0BAETBOPUTEbHOY», flONyCcKaeTcA
OUEHKa «YA0BAETBOPUTENIbHO»: 06Yy4YatoWMNCA NOKa3al MPOYHbIE 3HAHMSA OCHOBHbIX MONOXKEHMW
baKTMYecKoro matepmana, ymeHne CaMoCTOATE/IbHO PeLlaTh KOHKPETHbIE MPaKTUYeCKMe 3a4a4u,
npeaycMmoTpeHHble paboyeit Nporpammoli, OPUEHTUPOBATLCA B PEKOMEHA0BAHHOM CNPaBOYHOM
nnTepartype, yMmeeT NpaBuibHO OLEHUTb NOYUYEHHbIE Pe3y/bTaTbl aHaM3a KOHKPETHbIX CUTYaLMiA;

«Y0BNETBOPUTENBHO» — BbICTABAAETCA, eCI CGOPMUPOBAHHOCTb 3aABNEHHbIX A4ECKPUNTOPOB
KomneTeHumin _51 % v 6onee (B COOTBETCTBMM C KapTamm KomneTeHumii OMNOM) oueHnBaetca
KPUTEPUAMM «YA0BNETBOPUTENBHO», KXOPOLLIO» U «OTANYHOY»: 06YYaIOLLMIACA NOKa3an 3HaHMe
OCHOBHbIX NOJIO¥KEHUI GAaKTUYECKOro MaTepurana, yMmeH1e Noy4ynTb C NOMOLLbIO NpenogasaTens
npaBubHOE pelleHne KOHKPETHOM NPaKTUUYEeCKoW 3a4a4M U3 YMcaa NpeayCcMOTPEHHbIX paboyelt
NporpaMmmoin, 3HaKOMCTBO C PEKOMEHA0BaHHOW CNPaBOYHOM IMTepaTypoir;

«HeyaosnetBoputenbHo» «HesaueT» — BbiCTaBAAETCA, €CM CGOPMUPOBAHHOCTb 3aABEHHbIX
OECKPUNTOPOB KOMMETEHLMIA MeHee YemM _51 % (B COOTBETCTBMM C KapTamu KomneTeHumin OMONM): npwm
oTBeTE 06YYaOLWErOCsA BbISBUIUCD CYLLECTBEHHbIE MPODHEsbl B 3HAHMAX OCHOBHbIX NOJIOXKEHWUIA
baKTMYecKoro maTepurasna, HeyMeHWe ¢ NOMOLLBIO NpenogasaTens NoayYnTb NPaBUIbHOE pelleHne
KOHKPETHOM NPAKTUYECKOWN 334341 U3 YMCAA NPesyCMOTPEHHbIX paboyeit nporpammont y4ebHoil
ANCUMNIVHDI.



OTBeTbI U peleHma 0by4aloLWMXCa OLLEHMBAIOTCA MO CAEAYIOWMM 0BLWMM KPUTEPUAM: pacrno3HaBaHue
npobnem; onpeaeneHue sHa4YMMon nHbopmaLmn; aHanus nNpobaem; aprymeHTUPOBAHHOCTD;
MCMOoJIb30BaHME CTPaTermin; TBOPYECKNIM Noaxoa,; BbiBOAbl; 06LLaA rPaMOTHOCTb.

CoOTBETCTBME KPUTEPUEB OLLEHUBAHNA CHOPMMPOBAHHOCTM MAAHNPYEMbIX PE3YNbTaTOB 06yYeHMs

(meckpunTOpOB) CUCTEMAM OLLEHOK NpeACcTaB/ieHo B Tab.

Tabnunuya 11
UHTerpanbHasa oueHKa
Kputepun TpaguuMoHHanA oLeHKa bannbHO-penTMHroBas oLeHKa
5 5 86 - 100
4 4 61-85
3 3 51-60
2nl 2, He3zavet 0-50
54,3 3avet 51-100

06yqarou.|,v|ec9| 06A3aHbI CAaBaTb BCe 3a4aHNA B CPOKUN, YCTAHOBJ/IEHHbIE NpenogaBaTesieM. OueHKa
((Y,D,OBI'IETBOpVITeIIbHO» no AgncunnanHe, MOXKeET BbICTaB/IATbCA U NPU HEenoIHOM C(bOpMMpOBaHHOCTVI
KOMFIETEHLI,VIl;I B Xo4e oCBOEHUA OTAeﬂbHOﬁ yH66HOﬁ ancunnnnHbl, ecam nx d)OpMMpOBaHMe
npegnonaraeTcAa npoao/IXKUTb Ha bonee no34HUX 3Tanax O6y‘-IEHMFI, B Xo04e n3sy4yeHuna apyrmx y‘-le6HbIX

ANCUNNANH.




