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Pabouas nporpamma yueOHOW AUCHUIUIMHBL «Bricias MaTemaTukay pazpaborana ['omyroBeim .1

PaGouas mporpamma y4eOHON AMCHMILIMHBI «Bbicmiasi MaTeMaTHka)» pa3paboTaHa HAa OCHOBAHHU
(eaepanbHOr0 rocyIapcTBEHHOIO 00pa30BaTENbHOTO CTAaHIApPTa BBHICHIEIO OOpa30BaHUs 10 HAMPABICHUIO
noarorosku 43.03.01 CepBuc (ypoBeHb 0akajiaBpuaTa), YTBEPXKICHHOTO MPUKa3oM MUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit ®eneparun ot 08 urons 2017 r. Ne 514, yyeOHOro 1urana 1o
OCHOBHOM npodeccrnoHanbHOi 00pa30BaTENIbHON IPOTpaMMe BhICIIIET0 00pa30BaHuUs 110 HAPABICHUIO
noarotoBku 43.03.01 Cepsuc.
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1. O01ue MoJI0KEeHU A

1.1. Illens u 3a0auu yueonoii oucyuniuHsl.
Llenb yueOHOM JHMCIMIUIMHBI 3aKJIIOYACTCA B IMOJyYEHHH OOYYaIOUMMHCS TEOPETHYECKHX 3HAHUHM O

TEOPETUYECKUX OCHOBAX aJreOpbl M FEOMETPHUH, a TAKKE MATEMaTUIECKOTr0 aHaIM3a, JuddepeHInaIbHbIX
YPaBHEHUAX, TEOPUM BEPOATHOCTEH M MATEMATHYECKOM CTATHCTUKE C IOCIEIYIOIUM IPUMEHCHHEM
HaBBIKOB Ha IPAKTHKE, MOJIEIMPOBAHMM IIPOLIECCOB U SIBICHUH, KPOME TOTrO, MPUMEHEHUE 3HAHUM 110
JMCLIMIUIMHE B HAYYHO-MCCIIEI0BATEIbCKOW M IPOPECCHOHAIBHON NeATeNbHOCTH. B 1enoM ke 1enbio
Kypca CTaBUTCS U3y4YeHHEe CIIOcCO00B aHamM3a u 00paboTKi H(popMaImu B Oyaymiel npodeccnoHaIbHON
NEATEIbHOCTH  BBIIYCKHUKA, IIOHMMAHUE UM OCHOBHBIX KOHLENIUM NPUKIaJHON MaTeMaTHKU |
uHpOpMATHKH B pacy€THO-DKOHOMHMYECKOM, AaHAIUTUYECKOM U HAay4YHO-HUCCIEA0BATENIbCKOM,
OpraHU3aIOHHO-YIIPABICHYECKOM, PacueTHO-(DMHAHCOBOW U OAHKOBCKOW JIESATEIHLHOCTH.

3azlaan1/I VT-I€6HOI\/JI JAUCIHUTIIMHBI ABJIAIOTCA:
B PE3YJIbTAaTC N3YUCHUA KYpPCa BbIITYCKHUK NOJIKCH PCIIATh CIACAYIOIUE 3aavun:

— 3HAKOMCTBO C OCHOBAMH BBICIICH, JIMHEHHOMN anreOphl, U aHATUTUIECKON TeOMETpHH;

— pa3BUTHE JOTUYECKUX, TEOMETPHUUECKUX B a0CTPAKTHBIX (POPM MBIIIICHHS;

— 3HAKOMCTBO C OCHOBAMM MAaTe€MaTU4eCKOro ammapara, HeoOXOIUMOIo sl pelleHHs
TEOPETUYECKHX U MTPAKTHYECKUX 3a/]a4, BO3HUKAIOIIMX PHU paboTe ¢ UHPOPMALIMOHHBIMU CUCTEMAMH;

— NPUMEHEHUE METOJIOB aJIreOpbl M aHAJMTUYECKOW reoMeTpuu Ajsi 00paboTku MH(opMamy Ha
KOMIIBIOTEDE;

— pa3BUTHE HABBIKOB CAMOCTOSITEIBHOTO U3YUEHUs yUeOHOU JITepaTyphl 10 FTEOMETPUU U AIITe0pe;

— TpUMEHEHHE anreOpaudeckoro TMOAXOoAa K NPUKIAMHBIM [podiieMaM — KOIMPOBAHHIO,
KpHUITorpapuu:

— pa3BUTHUE JOTMYECKUX, TEOMETPUUECKHUX U aOCTPAKTHBIX (DOPM MBIILIEHUS;

— IOHHMMaHue (POPMaAIILHOTO MPECTABIECHUS CYLITHOCTEN peaIbHON AeHCTBUTENLHOCTH;

— TPUMEHEHHE MaTeMaTHYeCKUX METOJIOB Juis 00padoTku WHGOpMAIK B MPO(HEeCcCHOHATBHOMN
NEeATENIbHOCTH;

— BBIBJIEHHE Pa3HBIX CIIOCOOOB PEIIeHUs NCCIE0BATEIbCKHUX 33/1aU.

— 3HAaKOMCTBO C TEOPETHKO-BEPOSTHOCTHBIM IIOAXOJOM IIPM COCTABICHUM W  aHAJIM3E
MaTEMATUYECKUX MOJIETIEN PEaIbHBIX CUTYALH;

— H3yYeHHE OCHOBHBIX METOJIOB MAaTEeMaTHUeCKOM OOpabOTKH CTaTUCTHYECKON HHdopMaluy,
MMEIOIINX MPUMEHEHHE B PAKTUYECKOH JeATeIbHOCTH Oy TyIIero BhITYCKHHKA.

— pa3BUTHE JOTUUECKUX, TEOMETPHUUECKUX M a0CTPAKTHBIX (POPM MBIIIIECHHS;

— TOHMMaHue (POPMAIILHOTO MPECTABIECHHS CYITHOCTEHN pealbHON 1eHCTBUTENHHOCTH;

— TPUMEHEHHE MaTeMaTHYeCKUX METOJIOB Juia 00paboTku WHGOpMAIK B MPO(HeCcCHOHATBHOMN
NEeATENIbHOCTH;

— BBIBJIEHHME PA3HbIX CIIOCOOOB PEIICHHUS UCCIEeOBATEILCKUX 3aay MPUKIAIHON MAaTeMaTUKU U
MH(POPMATHUKH.

1.2. Mecmo yuedHOU Oucyuniunbl 6 CMPYKMype OCHOBHOU NPOPEcCUOHANbHOU
o0pazoeamenvHoil NPOPAMMBL.

Huctunnuna sBIsieTcss  00s3aTENbHBIM — dJIEMEHTOM  oOsi3aTenbHOM dvact  bioka 1
00pa3oBaTenbHON MPOTPAMMBEI.



1.3. IInanupyemvie pe3ynromamut o00y4eHus no y4eOHOU OUCUUNIUHE 6 PAMKAX
NAAHUPYEMBIX  PE3YIbMAMOE O0CB0E€HUA OCHOBHOU NPOGeccCuoOHaNbHOU  00pA306amenbHOl
npozpammeol.

[Tpouecc ocBoenusi y4eOHOM AUCUMILIMHBI HampaBieH Ha (QOPMUPOBAHHE Yy OOYYaIOIIUXCS
cienytommx komrereHuuid: YK-1, OIIK-1 B coOTBETCTBHM C OCHOBHOW MpOo(eCcCHOHATBHON
oOpazoBarenbHON Tporpammoit «CepBuc.

B pesynbrate ocBOoeHHS yueOHOW NMCHUIUIMHBI OOYYArOIIMNCS JOJDKEH JEMOHCTPHUPOBATH
CJIEYIOIIKE PE3YIbTaThI:

Kon WNuaukaTopsl JOCTHKEHUS TPO(ECCHOHATBHBIX
CoaeprkaHnre KOMIETEHIIUN .
KOMIIETEHIIUU KOMIIETEHIUH
VK-1 Cr0COGEH OCYIECTBIATD VYK-1.1.Ananu3upyer 3aauy, BbIICISIs ee 0a30BbIe
COCTaBJISAIOLIME

IIOUCK, KpI/ITI/ILIeCKI/Iﬁ aHaJIu3

M CHHTE3 MH(OpMALHH, VK-1.2. Onpenenser u pamxupyeT HHGOPMALHIO,

NPUMEHSTH CHCTEMHbIN TpeOyeMyto JIJIsl PEIICHUs] TOCTABICHHOMN 3a/1auu;
MOAXOJ UJISl PELICHUS OCYIIECTBIISICT MOUCK UH(OPMALIUU I PEIIeHUs
IIOCTAaBJICHHBIX 347124 IIOCTaBIICHHOU 3ala4yM 110 Pa3JIMYHbIM TUIIaM
3ampocoB
OIIK-1 Cri0cO6eH IIPUMEHSITH OIIK-1.3. 3HaeT u yMeeT UCIOIb30BaTh

TEXHOJOTMYECKHE HOBAIIMM U COBPEMEHHOE
IIPOrpaMMHO€E 00€eCTIeYeHUE B CEPBUCHOM
JESTEIIbHOCTH OpraHu3aluu

TEXHOJIOTUYECKUE HOBAIHH
U COBpEMEHHOE
IpOrpaMMHO€E 0OecrieyeHNe
B cepe cepBuca

2. O0beM y4eOHOM JUCHUIIMHBI, BKIKYasi KOHTAKTHYI0 padoThl 00y4aromerocs ¢
npenoaaBaTesieM U CAMOCTOSITEILHYIO PpadoTy 00y4aromerocsi

OO0mmast TpyJ0eMKOCTh YU4eOHOH JUCIUTIINHBI COCTaBIsIeT 13 3a4eTHBIX ¢IMHUIL.

Ounas popma odyuenun

. Bcero CemecTpbl
Bun yuebHoit paboThl HACOR 1 5 3
AyauTopHBbIe YueOHbIe 3aHATHS, BCEro 100 36 32 32
B ToMm umncne:
YyeOHbIe 3aHATHS JIEKIIMOHHOTO THIIA 44 16 14 14
[TpakTHyeckue 3aHsTHs 56 20 18 18
CamocrosiTesibHAsA padora 00y4arOIIMXCH, 341 99 139 103
BCEro
B ToMm umncrne:
CaMonoJIrOTOBKA, MPAKTHYSCKUE 3aaHHS 341 99 139 103
KoHTpoJib: B NPOMEKYTOYHON aTTeCTANMHA 27 JIK3aMeH | IK3aMeH | JK3aMeH
(3K3aMeH) 9 9 9
OO0masi Tpy10eMKOCTh Y4eOHOM 11 CHUIITHHbBI 468 144 180 144
Ouno-3aounasn popma ooyuenusn
. Bcero CemecTpbl
Bun yuebnoi paboThl HACOR 1 5 3
AyauTOpHBIE Y4eOHbIe 3aHATHS, BCEro 96 32 32 32
B ToMm umncrne:
Y4eOHble 3aHATH JIEKIIMOHHOTO TUTIA 48 16 16 16




[TpakTHYecKue 3aHsATH 48 16 16 16
CamocrosiTeJibHasi padoTa o00ydarommxcst 345
P yHATOMHxCes, 103 139 103
BCEro
B ToMm umcne:
CaMonoIr0TOBKa, MPAKTHYECKUE 3aaHMsI 345 145 105 109
KoHTpoJib: BUI NPOMEKYTOUYHOMH aTTECTALUM 27 JK3aMeH | JK3aMeH | JK3aMeH
(3K3aMeH) 9 9 9
OO6mast TPy10eMKOCTh Y4eOHOI TN CIUTIITHHBI 468 144 180 144
3aounan ghopma odyuenusn
Bcero Cemectpbl
Bun yuebHol paboThl
Yy P 4acoB 1 2 3
AyAUTOPHBIE YUeOHbIe 3aHATHS, BCET0 48 16 16 16
B Tom umcrne:
YueOHbIe 3aHATUS JICKIIMOHHOIO TUIIA 18 6 6 6
ITpakTHueckue 3aHATHS 30 10 10 10
CamocrosiTejibHasE padoTa 0O0yYAKIIUXCH 393
P yHATOTIHXCH, 83 155 155
BCEro
B Tom umncre:
CaMOnoAroTOBKa, MPAaKTUYECKHUE 3aJTaHUS 393 83 155 155
KoHTpoJib: BUI NPOMEKYTOUHON aTTeCTANNH 27 JK3aMeH | JK3aMeH | JK3aMeH
(3K3aMeH) 9 9 9
O01masi Tpy10eMKOCTb Y4e€0HOM TUCIUIIHHbI 468 108 180 180
3. Conep:xkanue yueOHOI 11 CUUNIMHBI
3.1. Yueono-memamuueckuii nnan no ouHou gpopme 0o0yuenusn
O06beM aynuTopHbIX 3aHATHH cocTaBiseT — 100 yacos.
O06beM camocTosiTeNIbHON padoThl — 341 yac.
@DopMbl KOHTPOJISI OCBOCHHUS
Buns! yueOHOU pabOTHI, aKaIEMIYECKIX YaCOB oOygarommumucs yaeOHoi
ITUCIHUIIINHEI
Texymuit
KOHTPOJIb
KonTaktHas pabota IpomexyTouHas
OCBOCHUA
E npenogaBaTeiis € 06 YAIOITHMHUCS aTTecTanuus
S 00yJaromuMucs y . 00yYaroIUXCst
8 y4eOHO
o i)
Ne Monaynb, pa3aen (Tema) g2 AMCTIMILTHHE
T1/T1 o =9
S 2 g = 2
Q 52 ] E =
5} = = <
aa) E S = T =
5% : - -
59 ° 2 ° o 5
g ©° = S S S =
> 3 E 3 g 3
< m 5 5] 51 <
S = 3 £ @
=
= =
1 cemectp
1 Tema 1. JIuneitnas 135 99 36 16 20 +
anreOpa
Hroro no 1 cemectpy 144 99 36 16 20 9
2 cemecTp
Tewma 2.
2 | Maremaruueckuit 171 139 32 14 18 +
aHaJIn3




Hroro no 2 cemecTpy ‘ 180 ‘ 139 ‘ 32 ‘ 14 18 9
3 cemectp
Tema 3. Teopus
3 | BepodrHoOCTCH H 135 | 103 | 32 14 18 +

MareMaThudecKas
CTATHCTHKA

Hroro no 3 cemecTpy 144 | 103 32 14 18 9

BCEI'O HACOB 468 | 341 | 100 44 56 27

3.2. Yuebno-memamuueckuii nian no 04HO-3a04HOU hopme 00yueHusn
O0beM ayIUTOPHBIX 3aHATUH cOCTaBIseT — 96 4acoB.
O06beM caMocTOSTENbHON paboThl — 345 yacoB.

DopMbI KOHTPOJISI OCBOCHHSI
Bunpl yueOHOI pabOTHI, aKaJIeMHYECKHUX 4acOB o0yyJaromumucs: yueOHon
JICIUTUTMHBI, PEHTHHTOBBIX 0aJJIoB
Texkymuit
KoHnTakTHas pabora zz:zg 1({)32 TpomexyTodHas
= NperoJaBaTeNs ¢ 0OVIAIOLIIMICS aTTecTalus
S o0yJaroImuMucs y m . o0yuaromuxcs
g y4eOHO
Q
rJ[\/Ii Monyis, paszen (Tema) 5 S AMCIMILIHHEL
o]
5| Z2 5 s
3] s 2 = =) =
/M E S £ 2 g
xR 7 = = =
8 @ o 0 ] o
58| ¢ : g 2 :
<] o
= 3 £ g g g
< m ) 3] 5] <
O = 5 £ o
5 £ £
= (= &
= =
1 cemectp
1 Tewma 1. JIuneitnas 135 103 32 16 16 +
anrebpa
Hroro no 1 cemectpy 144 | 103 32 16 16 9
2 cemecTp
Tema 2.
2 | Maremarnueckuii 171 | 139 32 16 16 +
aHAIU3
HToro no 2 cemecTpy 180 | 139 32 16 16 9
3 cemecTp
Tema 3. Teopus
3 | PeportHocTe I 135 | 103 | 32 16 16 +
MaTeMaTHYeCKas
CTATUCTHUKA
HToro no 3 cemecTpy 144 | 103 32 16 16 9
BCEI'O HACOB 468 | 345 96 48 48 27




3.3. Yuebno-memamuueckuii nian no 3a0uHoii gpopme odyueHus
O6beM ayIuTOpHBIX 3aHATUH cocTaBiseT 48 yacos.
O6beM camocTosTeNIbHON paboThl — 393 yacoB.

@DOopMBbI KOHTPOJISI OCBOEHHUS
Bunas! yueOHOH pabOTHI, aKaIeMITYECKIX YaCOB oOyJaromumucs yaeOHoH
JHCLUIUIMHBI, PEHTHHTOBEIX 0aJJIOB
Texkymuit
KonrtaktHas padoTa KORTPOIE IpomeskyTounas
OCBOCHHSI
g Hpeno,aaBaTeJlH C 06 YAKOIIIMHUCS aTrTecTanusa
8 00yYaroIUMHUCS Y M 00y aOLIMXCs
g w yaeOHoit
[\] Q
l']l\j;l Moxyns, paszen (Tema) 52 AMCIMITIHHBI
5| Z2 5 s
2| 58 : : :
- &2 = = 5
S = o g S
=) =] 0 0 =
28| ¢ g g g E
Q 9] =) ] 1= <
= Q = o 3] &
< m ) 3] 5] <
S z 2 £ o
: z 2
= (= &
= =
1 cemectp
1 Tema 1. JIuneiinas 99 83 16 6 10 +
anreOpa
Hroro mo 1 cemecTpy 108 83 16 6 10 9
2 ceMecTp
Tema 2.
2 | Maremarnueckuii 171 | 155 16 6 10 +
aHaJM3
Hroro no 2 cemectpy 180 | 155 16 6 10 9
3 cemectp
Tema 3. Teopust
3 | BepostHocTen M 171 | 155 | 16 6 10 +
MaTeMaTHYeCKas
CTATHCTHKA
Hroro no 3 cemecTpy 180 | 155 16 6 10 9
BCEI'O HACOB 468 | 393 48 18 30 27

4. Y4eOHO-MeTOOMYECKOEe oO0ecIeYeHHE CAMOCTOATEIbLHOH pPadoThbl 00y4aromuxcs IO
y4eOHOii THCIUTIHHE

Tema 1. JIuneiinas aareopa

Ilepeyenb M3y4yaeMbIX 3JIeMEHTOB coaep:kaHusi. CHCTeMBl JMHEHHBIX YpPaBHEHMI:
omnpexaeneHue, npumepbl. CBoiicTBA CHCTEM ypaBHEHHUMH: COBMECTHOCTb, HECOBMECTHOCTb,
OTIpEeICNIEHHOCTh, HEOIpeleIeHHOCTh. YacTHble W o0llee pelieHus. ODKBUBAJICHTHOCTh CHCTEM,
3JIEMEHTapHbIE MPeoOpa3oBaHUs, COXPAHSAIOLINE HKBUBAIEHTHOCTh CHUCTEM. METOJ MCKIIOYEHUs
HensBecTHBIX (MeTon ["aycca).

Marpunpsl. Onpenenenue, npumepbl. Omnepanuu Haja MaTpULlaMH, OCOOEHHOCTH aireOpbl
Marpull.  Matpuunbli  noauHOM.  OCHOBHBIE — CBOWCTBAa  ONepanMii  HAaa  MaTpULaAMHU.
HexoMMyTaTUBHOCTH YMHOXEHUSI MAaTpULl. TpaHCIIOHUPOBAaHUE MATPUILI.

Omnpenennurenn KBagpaTHBIX MAaTpUIl: ONPEACICHHE M OCHOBHBIE CBOMCTBA. OmpenenuTeb
MaTpuisl 2, 3-ro nopsika. [IpaBuio «TpeyroiabHUKOB» (mpaBuiio 3Be3nbl). IlepecranoBku. OOmas
dbopMyIna Ui BBIYMCIEHUS ONpeAenuTeNeld n-ro nopsaka. MUHOpPH! U anreOpandeckue JOTOIHEHHUS.
Teopema Jlamutaca.



O6parasie MaTpuilsl. EquacTBeHHOCTE OOpaTHON MaTpuibl. CBolictBa OOpaTHOM MaTpHIIHL.
Haxoxnenue mpucoeTUHEHHOM MaTpulbl. AnroputMm noctpoeHust OOparHoil matpuiel. Perienue
CUCTEM JIMHEHHBIX ypaBHeHUH MeTo1oM OOpatHoi MaTpuiel. Meroa Kpamepa.

Panr marpunel. basucHelii MuHOp MaTtpunbsl. Teopema O paHre Marpuubl U €€ CIEICTBUS.
HaxoxneHne panra cryneHyaTond Marpuubl. HaxoskaeHue paHra paclIMpEeHHOM MAaTpHIbl CUCTEMBI
JIMHENHBIX ypaBHeHUH. Teopema Kponekepa-Kanemm.

OpHOpoIHBIE M HEONHOPOAHBIE CUCTEMBI JIMHEHHBIX YypaBHeHMW. lMccienoBanme cucreM
JIMHEWHBIX YpaBHEHMU. PellleHHe HEONpEeNeIIeHHBIX CHUCTEM JIMHEWHBIX YpaBHEHHMU. baszucHble u
cBOOOHBIE Heu3BecTHbIE. CBONCTBA MHOXECTB PEIICHUH OJHOPOJIHBIX M HEOJHOPOIHBIX CHCTEM.
CtpykTypa 0011ero pemeHust He0JHOPOJHON CHUCTEMBI.

KommiekcHble urciia 1 MHOTO4JIeHbl. AyireOpa KOMIUIEKCHBIX 4ncelsl. Anredpandeckas Gopma
KOMIUIEKCHBIX 4ucesl. TpuroHomerpuueckas (opma komruiekcHbIX uucen. llokaszarenbHas (opma
KOMIUIEKCHBIX uucesl. CloXeHHMe M YMHOXKCHHE KOMIUIEKCHBIX 4Hcel. BelunTtanue u JeneHue
KOMIUIEKCHBIX uncen. @opmyna Myaspa. OcHoBHas Teopema Anreopsl.

[Tonsitue kBagparuuHoit ¢Gopmbel. [lpumepsl. MaTpUYHO-BEKTOPHBIM BHJI KBaJApaTHUYHON
¢dopmbl. Kanonnueckuit Buj kBagpatndHoil Gopmbl. [10I0KATENBHO U OTPUIIATETILHO OMpPE/eTICHHBIE
kBagpatuunblie popmbl. Kpurepuit Cunbsectpa.

BOHpOCBI JJIA CaMOIIOATOTOBKMU
Cucrembl TuHEHHBIX ypaBHeHU. MeTon ['aycca
Matpuusl. Onepauuy HaJ MaTpuLamH..

Onpenenurens MaTpuLbl. MUHOPBHIL.

O6parnbie MmaTpuisl. Meton Kpamepa.

Panr matpunp!.

OOwMii MeTo| pereH sl CUCTEMbI TMHEHHBIX YPaBHEHUH.
KoMiuiekcHble unciia 1 MHOTOWIEHBI.

. KBagparuunsie (hpopMBbl.

@®opMbI KOHTPOJISI CaMOCTOSITEIbHOH PadoThl 00ydaroIMXCS: MPOBEPKAa OTBETOB Ha
BOIIPOCHI CAMOIIOATOTOBKH.

NG~ WNE

Tema 2. MaTemMaTH4ecKHii aHAJIN3.

Ilepeyenb wu3yuaeMbIX 3JIeMEHTOB cojAep:xkaHusi. MHoecTBa. OJIEMEHT MHOXECTBaA.
Omnepauuu HaJl MHOXKECTBaMH: 00beIMHEHHE, TepecedeHne, pa3HoCTh. BrickaspiBanusa. KoHBIOHKIUS
u Jnu3bloHKIMs. Jlornueckue cumBoibl. KBanTopel. OtoOpaxenuss u ux Buiel. Heobxoaumoe u
noctarouyHoe ycioBus. Ilpsmas, oOpaTHas M NPOTUBOMONIOXKHAs TeopeMbl. OCHOBHBIE UHCIIOBBIE
MHOKecTBa. OrpaHryeHHbIE MHOKECTBA. TeopeMa O CyIIeCTBOBaHMU TOUYHOMN I'paHH y OrpaHUYEHHBIX
MHOKECTB.

UucnoBele MOCIEI0BATENbHOCTH M OCHOBHbIE JeHCTBUS Hax HUMH. OrpaHuyeHHbIE WU
HEOrpaHWYEHHBIE  IIOCIEN0BaTeIbHOCTH. beckoHeyHO  Manmble UM OECKOHEYHO  OoJblue
MOCTIeIOBATENbHOCTH U UX CBsA3b. OCHOBHBIE CBOMCTBAa OECKOHEUHO MAbIX IMOCIEI0BATEIbHOCTEH.
Cxopsmmecss MocineaoBaTeNIbHOCTH M UX CBOWCTBAa. MOHOTOHHBIE NOCIIEIOBAaTENBHOCTH. Uucio e.
Bropoii 3amedarenbHbIi Ipeell.

OtoOpakenus. Buasl oroOpakeHUi: UHHEKTUBHBIE, CIOPBEKTUBHbIE U OMEKTUBHBIE. DYHKIIUS
Kak oToOpakeHue. OyHKIMOHANbHBIE 3aBUCUMOCTH. CriocoOb! 3ananus GpyHkimil. I'padux GyHKImH.
OcHoBHble 3neMeHTapHble (yHKUUU. OCHOBHBIE CBOMCTBA (YHKIMI: 00JacTH OmNpelneneHus u
3Ha4eHUH, YETHOCTh M HEUETHOCTh, NEPUOJUYHOCTH, MOHOTOHHOCTh U jpyrue. CioxHas (QyHKUUS.
Obpatumocth (QYHKIMH U TMOHATHE oOpaTtHON (yHKkuuu. [Ipeaen QyHkuMM B OGECKOHEUHOCTH U B
TOUKE, pasziIMuHbBle ero ompeneneHus. Teopembl o mpeaenax. CrnocoObl BBIUMCIEHUS TMPEAETIOB.
OnHocroponnue mnpenensl. [lepBblid M BTOpPOMl 3amedaTelbHbIE Mpeneibl. becCKkoHeYHO Malible H
O6eckoHeyHo Oomnpimne (yHKIUM. CpaBHEHHE OECKOHEYHO MaibIX. OKBHUBAJEHTHbIE OECKOHEYHO
Mmainble. [lonsatue HenpepbiBHOCTH PpyHKIMU. Oripenenenre HenpepbIBHOCTH. CBOMCTBA HEMIPEPHIBHBIX
Ha oTpeske (pynkimii. Teopemsl Belteprpacca u Kanropa Knaccudukarms Touek pa3pbisa.



[TonsiTie mpou3BomHOM, €€ reomeTpuueckuii U ¢uzndeckuii cmpici. JuddepeHnupyeMocTsb
¢yskuun B Touke. CBa3p Mexay aupdepeHuupyeMOoCTbi0 W HempepblBHOCTBHIO. [IpaBuia
muddepeHnpoBanus. Boruncienne nNpou3BOJHBIX OCHOBHBIX JIeMEHTapHbIX (yHKIM. Teopema o
MPOU3BOIHON 00paTHOM (yHKUMU. BpruMcieHne MNPOM3BOAHBIX OOPATHBIX TPUTOHOMETPUYECKHUX
dbyHKIMii 1 okazatenbHor QyHKIMU. [Ipon3BoaHas cinoxxHoi GyHkimu. ['unepOonnueckue GyHKIHH
U ux mnpousBoaHble. Tabmmma mnpousBomHbX. JuddepenuupoBanue (yHKIHUK, 3aTaHHON
napamerpudecku. [IponsBognas HessBHOM (yHkuuu. Jlorapudmuyeckoe nuddepeHuupoBaHue.
[TpousBonnbie Bbicux mnopsakoB. Dopmyna Jleitbnuna. Ilonstue muddepenumana u ero
reomerpuueckuii  cmbicit.  IlpuGnmkEHHble  BblUMCIEHMs ¢ nomoulbio  auddepenumana.
WNuBapuantHocts ¢opmbl nuddepenuunana. AuddepeHnnansl 1 TpoOU3BOJHBIE BBICIIUX HOPSIKOB.
Teopembl o0 mpousBoaHbiX. Teopembl Depma, Poms, Jlarpanxka, Kommu. IlpaBuno Jlonurans u
PacKpbITHE HEONIPEAECIEHHOCTEN

[Tpu3nak  MoHOTOHHOCTM  (pyHKOMHM. OTbICKAaHME TOYEK JIOKAJBHOIO  3KCTpeMyMa.
Heo6xonuMmoe u 1octatoyHoe ycioBue 3KcTpemyma (yHKIMH B Touke. Hambonbiee n HauMeHbIee
3HayeHue (QyHKUMHU Ha oTpe3ke. [IpuMeHeHHe BTOpPON MPOM3BOJHOM K HAXOXKJIEHHIO SKCTPEMYMOB.
Hanpasnenue BBIYKIOCTH M TOYKH Tieperuda rpaduka ¢yHKun. AcuMnToThl rpaduka (yHKINH.
Cxema wuccienoBanuss ¢yHkuuu. IlocTpoeHne rpauKoB OCHOBHBIX 3JIEMEHTApHbBIX (GYHKLUH.
[IpeoOpaszoBanus rpapukoB. I'paduk obpatHO# ¢(yHkumu. [lapameTprudeckoe ypaBHEeHHE KPUBOW Ha
IJIOCKOCTH U B IPOCTPAHCTBE.

[Tonsitue uucnoBoro psima. CxonuMocTs U cymma psiga. HeoOxomumoe ycioBre CXOAUMOCTH.
HelictBust ¢ psnamu. Pangsl ¢ mosoxutenbHbIMU uieHamu. [IpusHaku cxogumoctu JlanamOepa u
Komm. IIpusHak cpaBHeHHs. 3HAKONEPEMEHHbIE M Yepeayromuecs psiibl. AGCOJIIOTHAS M YCJIOBHas
cxoquMocTh. [lpusnak JleiOnuma. Teopema Teitmopa. OcrtaTounbiii wieH psga Teimopa B ¢gopme
Jlarpanxa, Ileano, Komu. ®opmymna MaxknopeHa. Pa3noskeHre OCHOBHBIX 3JIEMEHTAPHBIX (YHKITHIA B
psanpl  Telinopa u  MakinopeHa W UX HCIONIb30BaHME JUId TNPUONMKEHHBIX  BBIUMCIICHUI.
OyHkuMoHanbHbIe psaabl. [lonarue paBHoMepHO# cxonumoctu. [Ipusnak Belepmtpacca. CteneHHble
psanel. Teopema Abens. Kpyr cxogumoctu. CBOMCTBA CTEIEHHBIX PAOB.

[TonsitTue nepBooOpasHoil. Heomnpenen€HHblii HMHTErpadl MW €ro I'€OMETPUUYECKHM CMBICI.
JleWicTBUS HaJ| HeompenenEHHbIMU MHTerpanaMu. CBOWCTBa HeolpenenéHHOro mHTerpaia. Tabnuuna
OCHOBHBIX HUHTerpasioB. Baecenue ¢yHknun mnoj 3Hak auddepeHunana. OCHOBHbIE METOMAbI
MHTETPUPOBAHUSA: MTOJCTAHOBKOM, 110 4acTsAM, pa3jioKeHHEeM. HTErpupoBaHuEe TPUTOHOMETPUYECKUX
¢bynkuuii. UHTErpupoBanne palmoHaIbHBIX U HEKOTOPBIX HppalMOHANBHBIX QyHKIMH. [ToncTaHOBKH
Olinepa.

3anauu, TpUBOJAIIME K MOHATUIO onpeAenéHHoro mHrterpana. OnpeaenéHHbli UHTErpal Kak
IIpesied UHTETPAIBHBIX CyMM. ['€OMETpUUYECKUI U MEXAaHUUYECKUN CMBICI ONPEAEIEHHOTO UHTErpaa.
®opmyna Herorona-Jleitonuna. [Tpunokenne nHTErpajioB K BRIYUCICHUIO IUIOMIAEH MIIOCKUX QUryp,
00BEMOB TeJ M IUIOIIAAeH MOBEpXHOCTEH KpHBbIX. HecoOCTBeHHbIE MHTErpaibl MEPBOro U BTOPOTO
pola, MpU3HAKU MX cXoauMocTH. MHTerpainsl, 3aBucsamme ot napaMerpa. Juddepenunponanue u
MHTETPUPOBAHUE TI0 TAPAMETPY.

[TonsiTue (QyHKIMKM HECKOJNBKMX NEepeMeHHbIX. HenpepblBHOCTh (QYHKIMHM HECKOJIbKUX
nepeMeHHbIX. [loBTOpHBIE mnpenensl. beckoneunsle mpenensl. JuddepennupyemMocts (QyHKIUU
HECKOJIbKUX TMepeMeHHbIX. HeoOxoaumoe u goctaTouHoe ycinoBus AU pepeHunpyeMocTd QyHKINHU B
touke. Jludpdepenuupyemocts  ciaoxHod — pynkimuu. YactHele  npousBogHble.  IIpaBumia
muddepenuupoBanus. Juddepennuan, ero reomerpuyeckuit cMmbici. MHBapuaHTHOCTH (QOpPMBI
nepsoro auddepennuana. Gopmyna KoHeUHbIX npupameHuil Jlarpamwka. Auddepennnans: Beicmmx
nopsankoB. KacarenbHast mimockocTh K Tpaduky GyHKUUMM ABYX NepeMeHHbIX. [IpomsBogHas mo
Hanpasienuto. I'paguent. ®opmyina Teiinopa st GyHKIUN HECKOIBKUX NepeMeHHbIX. Heobxoaumblie
1 JJOCTAaTOYHBIE YCIOBHS KCTpEMyMa. Y CIIOBHBIN 3KcTpeMyM. Meroa MHoxuTenel Jlarpanxa.

BOHpOCbI JJId CaMOIIOATOTOBKMU .

1. MuoxectBa. Oniepanii HaJi MHOXECTBAMH.
2. BpIcKka3bIBaHU U JIOTUYECKHE CUMBOJIBI. TE€OopeMbl O MHOXKECTBAX.

10



3. UucaoBsle OCJIEN0BATEILHOCTH. Bunnr IIOCJIENOBATEIILHOCTEH. [Ipenen
MOCJIEeI0BATEIbHOCTH.

4. OToOpakeHHs ¥ MX BHJIBI.

5. Onpenenenne Gynkuuu. CoiicTBa pynkuii. O6patHas GyHKIHA.

6. [Ipenen pyukiuu. Teopemsl 0 penenax.

7. beckoHeYHO Mallble U OECKOHEYHO OOJIBIINE BETUIHHEI.

8. HempepriBHOCTh pyHKIMI. Teopembr Beliepmrpacca u Kanropa.

9.Tlonsitue mpousBogHOU. [Ipow3BOAHBIE OCHOBHBIX JJeMEHTapHBIX (yHkmwmil. Tabmuma
MIPOU3BOHBIX.

10. Moustue nuddepenuana.

11. TIpousBoanbie 1 AuddepeHITnATbI BBICITUX MOPSIKOB.

12. UccnenoBanue (HyHKIHIA C TOMOIIBIO MPOU3BOAHOM U IOCTPOCHUE MX TPa(UKOB.

13. Yucnossie psizibl. CXOAUMOCTH YHCIOBBIX PSIOB.

14. CreneHHblie psibl.

15. OyHKIIMOHATIBHBIE PSIBL.

16. Paznoxenue sneMeHTapHbIX QyHKIUH B psiabl Teinopa 1 MakiopeHa.

17. IlepBooOpa3Hasi.

18. HeomnpenenéHHplit HHTErpal ¥ €ro TeOMETPHUECKUI CMBICT.

19. MeToibl HHTETPUPOBAHMS.

20. OnpenenéHHblil HHTETpall ¥ €ro MPUII0KEHUSI.

21. OyHKIMA HECKOIBKUX MEPEMEHHBIX.

22. E€ npenen, nuddepeHunpyemMocTs, HENPEPHIBHOCTb.

23. DKCTpEMyM U YCIOBHBII 3KCTPEMYM.

@opMbl KOHTPOJISI CAMOCTOSITEIbHON PadoThl 00ydaloLIUXCS: TMPOBEpPKAa OTBETOB Ha
BOITPOCHI CAMOTIOJITOTOBKH.

Tema 3. Teopusi BepoSiITHOCTEl 1 MaTeMATHYECKAsSI CTATHCTHKA.

Ilepeuenb M3ydaeMbIX 3J1eMeHTOB coaep:xkanus. Ciaydaiinble coObITHs. Anredpa coOBITHI.
Kiaccuueckoe u cTaTuCcTHYECKOE ONpe/IeTICHUE BEPOSITHOCTU COOBITHUS.

TeopeMbl CIOXKEHHS U YMHOXEHUS BEPOATHOCTEH. Teopema CIIOKEHHsS BEpOATHOCTEU
HECOBMECTHBIX COOBITUH. YCIIOBHas BEPOSITHOCTh. TeopeMa yMHOXKEHHUS BeposiTHocTei. Teopema
CJIO’KEHHSI BEPOATHOCTE COBMECTHBIX COOBITHH.

OcHoBHble (opMyIibl ISl BeposiTHOCTeH coObiTuii. dopmyna nosnHoil BepositHocTu. Dopmyna
baiieca. ®opmyia bepnymm. @opmyna Ilyaccona.

Buabsl  cnoydalimeix  BenuuuH.  PacnpeneneHue  AMCKPETHOM — CIlydallHOM — BEJIMYMHBL.
MaremaTHueckoe OXKUIAHHWE U JUCHEPCUS YNCIa MOSBICHHUS COOBITHSA B HE3aBUCUMBIX HCIBITAHUSIX.
HavanbHble 1 IEHTpaIbHbIE MOMEHTHI.

HenpepriBHble citydaiiHble BeNYMHBI. DYHKIMS U IJIOTHOCTh PACIPEIEIICHUs BEPOSITHOCTEM.
KBantuns. MaTtemarndeckoe oxuanue u aucnepcusa. Moja u menraHa. MOMEHTBI.

PaBHOMepHOE  pacmpeneneHue.  OKCHOHEHLUanbHOE  pacnpexneneHue.  HopmambpHoe
pacnpenenenune. ynkuus Jlamnaca.

CucreMsl ciy4ailHbIX BENWYMH. PacnpeneneHne ABYXMEPHOM ClIy4yallHOW BEJIMYHHBI.
KoBapuanus u koadduuument koppensuun. JInneitnas perpeccusi.

3aKoH pacrnpezeseHus: BepoATHOCTEN /i QyHKUIUHN CIydallHbIX BETHYMH.

3akoH Oonpmmx uucen. HepaBenctBo YeObimeBa. LleHTpanbHas mpeaenbHas Teopema U ee
CJIEJICTBHS.

Cratuctudyeckue MeToJIbl  O00pa0OTKM  SKCIEPHUMEHTAIbHBIX  JaHHbIX. [eHepaibHas
COBOKYMHOCTb U BbIOOpka. Tumbl BbIOOpoK. CTaTHCTUYECKOE paclpeiesieHue BBIOOPKH.
Omnupudeckas GyHKIMS pacnpeneneHus. [ mcrorpamma.

Cratuctnueckue oneHkud. HecmemieHHsle, 3¢Q(GEKTUBHbIE M  COCTOATEIbHBIE OIICHKH.
BribopouHnas cpenHsisi U BbIOOpOUYHast AMCIepcus. AHAJIM3 CMEUIEHHOCTH BBHIOOPOYHON cpeiHed u
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BBIOOPOYHOU aucriepcur. HavyanbHBIA M LEHTPATbHBIM AMIUPUYECKHE MOMEHTHI. UHCIIO cTemneHei
cB0001bI. OCHOBHBIE 3aKOHBI PACTIPE/ICICHUS CTATUCTUYECKUX OLIEHOK.

ToueuHas M MHTEpBalbHAs OLCHKHU. J[OBEepHUTENbHBIA MHTEpBad. METON MOMEHTOB U METOJ
HanOOJIBIIET0 MPAaBIONION00MS /111 TOUEYHOH OIICHKH MapaMeTPOB paclpeIeICHuUs.

JIOBEpUTEIIBHBI MHTEpBAl JUIl OLECHKM MAaTEMaTU4EeCKOrO0 OXKHUIAHWS U CPEIHEro
KBaJPaTUYECKOr0 OTKJIIOHEHUSI HOPMAJIBHOI'O PaCIIPEICIICHUs.

IIpoBepka craructuyeckux runore3. Cratucruyeckas runoreza. OmmOKy MepBOro U BTOPOro
pona. CraTHUCTHUYECKUH KpPUTEpUN NPOBEPKU HyJIeBOW rumnore3bl. CpaBHEHHE JABYX JAUCIEPCHUN
HOpPMAaJIbHBIX TI'€HEPAJIbHBIX COBOKYIHOCTEH, CPaBHEHUE BBIOOPOUHON CpefHEeH ¢ MaTeMaTHYeCKUM
OXKUJIaHUEM, CpaBHEHHE BBIOOPOUYHOW IMCIEPCHU C TeHEPaTbHOW JHMCHEPCUEH, CpaBHEHHE IBYX
MaTEMaTUYECKUX OKUIAHUM.

IIpoBepka runoTessl 0 pacnpeaeeHud T'eHepanbHoi coBOKynHocTH. Kpurepuii [Iupcona.

3aBUCUMOCTH MEXJy CIIy4alHbIMH BEJIMYMHAMU B DJKOHOMHUKE. THIIBI 3aBUCHUMOCTEHN.
Jluneiinas cBsa3b. Koppensuus. Perpeccuonnsiii ananu3. BpiOOpouHOEe ypaBHEHHE PETPECCHUHU.
OTbICKaHMe MapaMeTpoOB BbIOOPOYHOI'O YpaBHEHHUS PErpeccMHd I0 HECIPYNIHUPOBAaHHBIM U
CIpyIIIMPOBAaHHBIM JIAHHBIM.

Hucnepcuonsbii aHanus. [lonste o nucnepcuoHHoM aHanuse. dakTopHas M ocTaTOYHAs
JUCIIEPCUH.

OCHOBHBIE MTOHATUS MHOTOMEPHOT'0 CTaTUCTUYECKOI0 aHalin3a. MeToibl (akTOPHOTO aHalu3a,
X 00JIacTh MpUMEHEHUs. MeToJ TIIaBHBIX KOMIOHEeHT. Kiaccuukamusi 00bEKTOB, ONMHUCHIBAEMBIX
KOJIMYECTBEHHBIMU U Ka4€CTBEHHBIMU Npu3HaKamu. [Ipumepsl kinacrep-ananusa.

Bonpocsl 111 CaMONIOATOTOBKH:

Cry4daifHble COOBITHS.

TeopeMsl CII0KEHUS U YMHOKEHHSI BEPOSATHOCTEN.

OcHoBHbIE HOPMYIIBI ISl BEPOATHOCTEH COOBITUI.

Bunpl cityyaliHbIX BEJTMYMH.

HenpepriBHbIE CiTydaliHbIE BEIUYUHBI.

PaBHOMEpHOE pactipeneneHue.

Cucremsl c1y4yailHbIX BEJIMYHUH.

3aKoH pacnpeziesieHus: BEpOATHOCTEH Uil PyHKUMN CIy4aillHbIX BEJIHMYKH.
3aKkoH OOJIBLIMX YHUCE].

Cratuctudeckne MeTo ibl 00pabOTKH SKCIIEPUMEHTAIBHBIX JTaHHBIX.
Cratuctudeckue OILCHKHU.

Toueynas u UHTEpBaAIbHAS OLICHKU.

13. JloBepuTenpHbIi MHTEpBal M OLEHKM MaTeMaTHMYeCKOro OKUAAHUS U CPEIHEro
KBaJPaTHYECKOr0 OTKJIIOHEHUS HOPMAJIBHOTO PaCIpeIeICHHUS.

14. TIpoBepka CTaTUCTHUYECKUX THIIOTE3.

15. IIpoBepka rumoresbl 0 pacrnpeneaeHuH reHepaabHOW COBOKYITHOCTH.

16. 3aBucuUMOCTH MEXy CIy4alHBIMU BEIMYMHAMU B 3KOHOMUKE.

17. JTucniepcuoHHBIN aHATIU3.

18. OcHOBHbBIE MOHATHSI MHOTOMEPHOTO CTATUCTUYECKOIO aHaJIM3a.

@DopMBbI KOHTPOJISI CAMOCTOATENbHOM PadoThl 00y4arOIUMXCH: INPOBEpPKAa OTBETOB HA
BOIIPOCHI CAMOIIOATOTOBKHU.

CoNoOA~WNE

e S
N e o

5. ®oHa OLEHOYHBIX CPEACTB JISA NMPOBEACHUS TEKYIIeil U NMPOMEXKYTOYHON aTTeCTANNHU
o0y4aromuxcs Mo y4eOHOM AUCHHUIINHE

5.1. @opma npomesricymounoit ammecmayuu 00y4arOuLezoca no yUeoHou Oucyuniune.

KOHTpONBbHBIM MEpOnpHUsITHEM TPOMEXKYTOUHOM aTTecTaluyd OOydYaroluxcs Mo y4eOHOM
JIMCUUILIHHE siBIsieTcs 9k3aMeH (1, 2, 3 cemecTp) KOTOPHBI IPOBOIUTCS B YCTHOM (hopme.

12



5.2. Ilepeuenv komnemenyuii ¢ yKazanuem IManos ee Popmuposanus 6 RPOUecce 0C60eHuUs

00pazoeamebHOl NPOPAMMDBL.

KommoneHTsl VIHAMKAaTOPHI
Kon Conepxanue KOMIICTCHINH, TOCTHKEHHS
CTENEeHb UX o PesynpTarel 00ydeHHs
KOMIIETEHIIUU MpohecCHOHANbHBIX
KOMIIETCHIINN IT T p !
KOMITETeHITHN
VK-1 Croco6en KomnoneHTs! VYK-1.1.AHanusupyet 3HaTh: OCHOBHBIE
OCYIIECTRISTH KOMITETEHIIUU 3aJ1avy, BBIIEISA ee MIOHATHS U KaTErOpUHU
ortc COOTHOCSATCS C 0a30BbBIE COCTABIIAIONINE | KPUTHUECKOTO aHAIH3a
TTOHCK
’ . coJiep)KaHUuEM U cHHTe3a HHPOPMaLIUH
KPUTUYECKUM JUICIHIUTHHBL, 1
AHAJIM3 ¥ CUHTE3 | KOMIIETEHLIHS YMeTh: OCYIIECTBIATh
H VK-1.2. Onpenenser u ym .
WHPOPMALUH, peanuzyetcst PAHKHDYCT MOUCK, KPUTUUECKUI
YaCTUYHO aHaJIU3 U CHUHTE3
MIPUMECHSITh MHbOPMAITHIO, Rbopuansn
CHCTEMHBIH TpebyeMyto st pMarmy, .
. | IPUMEHATHh CUCTEMHBII
MOAXOJ ISt pelIeHns TOCTaBICHHOM
MOIXOJI IS pelIeHus
peurenus 3a1a4u; OCYIIECTBIIACT
MOCTaBJICHHBIX 3324
HOCTABRICHHELX MOWCK MH(DOpMAIUH JUTS
pelIeHUs TOCTaBJIEHHON
3a1a4 Braners: HaBbIKaMU
3a/1a4¥ 10 Pa3TUIHBIM
MOKCKa, KPUTHUECKOTO
TUIIaM 3aIpOCOB
aHallM3a U CHHTE3a
nHpOpMaIuu.
OIIK-1 Crocoben KommoneHTsI OIIK-1.3. 3naeT u 3HaTh: OCHOBHEIE
TIPUMEHSTS KOMITETEHIIUU yMeeT UCIOJIb30BaTh TEXHOJIOTHYECKUE
COOTHOCATCS TEXHOJIOTHYECKIE HOBAINH U
TEXHOJOTHUYECKUE
coJlepKaHuEM HOBAIUH U COBpEMEHHOE
HOBAIUH U
JTUCIUTITUHBI, COBpEMEHHOE MporpaMMHOE
COBPEMEHHOC KOMIIETCHLIMS IIPOrpaMMHOE obecrnieuenue B chepe
MpOrpaMMHOE peanuzyercst obecrnieveHue B cepBuca
obeclieyeHre B YaCTUYHO CEpPBUCHOU
cdepe cepsrca JeSTeNbHOCTH YMeTh: NPUMEHSTh
OpraHH3aInu TEXHOJIOTHYECKUE
HOBAIVH U
COBpEMEHHOE
MPOrpaMMHOE

obecrnieuenue B chepe
cepBHca

BnaneTh: HaBBIKAMHU
IIPUMCHCHUSA
TEXHOJIOTUYECCKUX
HOBAaIMH U
COBPEMEHHOTO
IIPOrPaMMHOI0
obecrieueHus B cepe
cepBuca

5.3. Onucanue noxkazameneii u Kpumepuee oueéHuesanus Komnemeuuuﬁ Ha pa3iuuHblX
aimanax ux qbopmupoeauuﬂ, OnUCaHUue WKajil OoueHueanus.

Kon
KOMIIETCHIX
nn

Jransl popMupoBaHus
KOMIIeTeHIM i

HucTpy™MenT,
OLIEHUBAIOLIUI
copMHPOBAHHOCTD

IToxa3aTeanb oeHUBAHUA
KOMIIeTEHIIHH
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KOMIICTCHIINH

YK-1 Otan popMupoBaHUs IIpakTrueckue A) NOIHOCTHIO
3HAaHUEBOW OCHOBBI 3aiaHus* chopmupoBana - 5 6aIoB
OIIK-1 KOMIIETEHIMI (3Tam DK3aMeH* B) wactuano cpopmupoBana -
dhopmMupoBaHuS 3-4 6anna
COJIEpKaTEIIbHO- C) ne chopmupoBana- 2 u
TeopeTudeckoro 6asuca MeHee 0aioB
KOMIIETCHITIH)

JIeKnInoOHHEBIE U
MPAKTUYECKHUE 3aHATHUSI 110
TeMam:

Tema 1. Anrebpa u
reoMeTpus

Tewma 2. Marematuueckuit
aHaIu3

Tema 3. Teopus
BEPOATHOCTEHN U
MareMaTuyeckas
CTaTHCTHKA

*XapakTepUCTHKH HHCTPYMEHTOB (CPEICTB), OLEHUBAIOIIMX C()OPMHUPOBAHHOCTH KOMIETEHIIHIA:

IIpakTHYeckoe 3aJaHMe — OTO YaCTMYHO PENNIAMEHTHUPOBAHHOE 3aJaHue, HMEIoLee
ANTOPUTMUYECKOE WM HECTAHNAPTHOE pELIEHUE, II03BOJAIOLIEE OUAarHOCTUPOBATH YMEHUA
MHTErpUPOBaTh 3HAHMS pPAa3IMUHBIX HAay4HbIX oOOJacTed, apryMEeHTHpPOBaTb COOCTBEHHYIO TOUKY
3peHHUs], JOKa3blBaTh IPABUIBHOCTh CBOEW NO3UMLUMU. MOKET BBINOJIHATHCS B WHAUBUIYAIBHOM
MOPSAJIKE WM FPYNIION 00y4aroImuxcsl.

JK3aMeH — KOHTPOJIbHOE MEPOIPHUSATHE, KOTOPOE MPOBOJUTCS MO y4eOHOW AMCUUILUIMHE B
BUJIE, NIPEyCMOTPEHHOM Y4E€OHBIM IUJIaHOM, [0 OKOHYAaHWU M3yuYeHUs Kypca. 3aHSITHE ayJUTOPHOE,
MIPOBOJIUTCS] B YCTHOM MJIM MMCbMEHHOU (hopMe C MCIOJIb30BaHUEM (DOHJIOB OLIEHOYHBIX CPEJCTB IO
y4eOHOM TUCIUILINHE.

5.4. Tunogvie KonmpoavHvle 3a0aHUA UAU UHbIE MAMEPUATIbL, HEOOXO0O0UMbBIE Ol OUEHKU
3HaHuUil, yYMeHUil, HAGLIKO6 U (UAU) Onvima OeAmenbHOCmU, XapaKmepusyiowux mansl
¢opmupoganus komnemenyuil 6 npoyecce 0c60eHUA 00PA306aMENbHON NPOPAMMDbL

Texyuias arrecranus
IIpakTH4eckne 3a1aHUs AJIS1 CAMOCTOATEIbHON PadOThI CTY/I€HTOB:
3aganue 1.

-4 2 1

2 > -1 .Ecmn A — B = E, rne E — equHuYHas MaTpUIla TOTO e
1 -1 3

pasMepa, 4To U MaTpuIa A, To MmaTpuiia B paBHa ...

1. Jlana matpuia 4=

4 1 5
2. Onpenenurens 170 PaBeEH ...
0 2 3
21 91
2.2 97
2.3 83
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2.4 89
2 _
3. OOpartHOi 11 MaTpHIIBl A= 3 9 SIBJISIETCSL. ..

4. Kakoii OyieT cucreMa JTHHCHHBIX ypaBHEHU:

X + 2y + Az = 3
4 + 5y + 7z =6

5. Bekropst A =1 + j+2K u b =m-i — j+ 4K B3anmHO neprneHuKy IspHbL, eclii 3HaYCHHE
napameTpa M paBHo ...

6. Ha nuneitnom npocrpancTse L 3aigana oneparus ...
6.1 X+Yyel mmmobex X,y €L

6.2 XxYyel mmamobeix X,Y €L

X
6.3 —el nis mobeix X, Y € L

6.4 X’ el gmamobex X,y €L

-4 2 1
2 5 -1 f iy y
7. Marpuue cooTBeTCTBYeET KBajpatuunas popma T (X; X,;X;), paBHas ...
1 -1 3

8. JlnuHa nepreHauKyIspa, OMyIIeHHOrO U3 Havayia KOOPJIMHAT Ha MPSMYI0, 331aHHYO
ypaBHeHnuem 3X — 4y — 10 =0 paBHa ...

9. VYpaBHEHHE MOBEPXHOCTH BTOPOTO MOPAIKA 3X2+2y?+67%+6X-247+21=0
ONpesIeNnser . ..

10. Bepumna mapaGomnoua 3x% + 4y? - 12X — z = 0 UMeeT KOOpAHHATHI:

11. Hansl Tpu MHOXecTBa: A = {11; 13; 15; 17}, B={10; 11; 12; 13} u

C={10; 11; 12; 13}. Torna, 91CiI0 2JI€MEHTOB MHO>KECTB D= AU(B\C) paBHoO. ..
VX+3
F(X) =77
12. OGnacte omnpeneneHust yHKIUU X" +5X+4 pyeer BU] ...

6X
mn(l+——j
13. IIpenen e 3X paBeH ...

fU)=( X—2

X+5)-In x
SABJISACTCS TOYKA ...

Fx) = —

15. TIpousBoaHast BTOPOTO MOpsiAKa QyHKIIH 2X+5 paBHa ...

14. Toukoii pa3pbiBa GyHKIUU




16. dynkmnus y = f(X) onpenenena Ha npomexytke (-5; 4). Ha pucynke Hmke n300pakeH rpaduk
€€ MIPOU3BOJAHOM.

<Y |

Pucynok. I'paduk npousBonHoi ¢pyHkmu y = f(x)
Torna Toukoit MuUHEMYMa QPYHKIIMK y = f(X) SIBISETCS TOUKA ...

3_12x

! —
17.1lponsBonHass (pyHKIMH HUMEET BH[ (%) =x . Tornma, xonmuyecTBO TOuek meperuda

rpaduka GyHKIUN y=T1(x PaBHoO ...
18. T'opusoHTanbHAs acuMNTOTa rpadka QyHKIUH HMEET BUJ ...

y(X) = 2x* —3x

19. Muddepennunan pynxmmm npu x =10 u Ax =0,1 paseH ...

a
F(X)==x"+2x> +x+1
20. Tlpm xakux 3HaUCHUSX a U b QyHKIUSA 3 SIBJISIETCS] TIEPBOOOPA3HOM
2
st pyHKIMH f(x) = (2X + 1) ?
arctg2x

f(x)=
) 1+ 4%
21. MHOXecTBO MepBOOOPA3HBIX (YHKIINN MEET BUL. ..
22. Ilnomanp Gurypsl, 1300paskeHHON HAa PUCYHKE HUXKE,

y A i
| y=2%
1
I
16
Y= 5
i X
1 >
0 4 X
paBHa ...
, —_—
23. O6mee pemeHue quQGepeHIHaTLHOTO YPaBHEHUS Xy'+y=Inx +11/1MeeT BU] ...

24. TTpubnmxennoe 3HaYeHne GyHKnnu z = f(x,y) = 3x2 - 9xy + y B TOUKe
A(1,07; 2,94), BeIUuMCIEHHOE C IOMOIIBIO MOJHOTO nuddepenimana, paBHo ...

z7=1-+/3"i

25. Momynb KOMIUIEKCHOTO YHiciia paBeH ...
0 2n + 3n
25

26. Cymma ymcinoBoro psiga "=l paBHa ...

27. Pagmyc cXOAMMOCTH CTENEHHOTro psina paBeH 5. Torga WHTEpBal CXOAUMOCTH ATOTO psja
AMeEET BULI ...
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U4 3 2
28, Eem f(X)=x"+5x"—x"+2

Teitnopa no crernensim (x-1) paBex

, To k03 durueHT a3 pa3jaokeHUs] JaHHOW (PYHKITUU B PsI

29. U3 ypHBI B KOTOPO# HAaXoATCs 6 OebIX MapoB U 4 YepHBIX 11apa, BRIHUMAIOT OJTHOBPEMEHHO 4
mapa. Torma, BEpOSTHOCTh TOTO, YTO M3 UYETHIPEX OTOOPAaHHBIX INAPOB TPHU OKAXKYTCS OEIbIMHU
UrpanbHas kocTh Opocaercs nBa pasza. Toraga, BEpOSITHOCTh TOTO, YTO CyMMa BBINABIIMX OYKOB HE
MEHbIIIE JIEBATU PaBHA ...

30. baHk BbIgaN MATH KPEIUTOB. BEpOATHOCTH TOTO, YTO KpEeAUT HE OyAET IMoramieH B CPOK paBHA
0,1. Tornma, BEpoSTHOCTB TOTO, YTO B CPOK HE OyAyT MOTAIICHBI TPU KPEIUTA PABHA ...

31. Maremarudeckoe OXHIAHHE TUCKPETHOM CIydyailHOH BENWYMHBL, 33JaHHOM 3aKOHOM
pacnpeesieHus: BEpOATHOCTEH:

X 3 5
p pl p2

Torpaa, 3HaYeHNE BEPOSITHOCTH p2 PaBHO ...

32. HenpepbiBHAs cilydaiiHasi BeTMYHHA 3a/1aHa GYHKIMEH pacnpeesieHus

0 id  x<0
F0=42X i 0<x<5

25

0 i 5

Torpaa ee nucnepcus paBHa ...
33. HenpepbiBHas ciydaiiHas BeIMUMHA < 3aj1aHa QYHKIUEH paclpe/eeHns BEpPOITHOCTEH:

0 i x<0
F(x) = ; 58 0<x<7
0 i >7

Torna ee nucnepcus paBHa ...

34. U3 reHepaibHON COBOKYITHOCTH M3BJI€UeHA BEIOOpKA oObeMa n = 50:
1 1 1
i 1 2 4 5

i 9 0
Torna, HecMmeleHHast OLIEHKa MaTEMaTHYECKOT0 0>KUJaHHs PABHA ...

35. M3 reHepaibHOM COBOKYITHOCTH HM3BJICYeHA BbIOOpKa 00beMa n = 114, MONMUTOH 9acTOT KOTOPOH
UMEET BUJL:
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n; A

/R | I

I

I

I

|

|
.

I I

| I

| I

I I

1 I
-—————

1 |

| i 1
>

ol 4 8 12 16 20 Ry
Torpa uncio BapuaHT Xi = 12 B BEIOOpPKE paBHO ...

36. Ilpu mnoctpoeHuM BHIOOPOUYHOTIO YpPaBHEHUS IAPHOM PErpeccMd BBIUMCIECHBI BBIOOPOUYHBIN
kod(pdurmenT xkoppensuuu 1B = -0,66 ¥ BBIOOPOUYHBIC CpPEeHUE KBAJIPATHUYECKHE OTKIOHEHUS 0X =
2,4u oY = 1,2. Torna Be160opouHbIi KO3 PuimeHT perpeccu X Ha Y paBeH ...

NGO~ wWdE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Ilepeuens 6onpocos 01 nNPOMeANCYMOYH020 KOHMpOoaa 3Hanuli Ha Ik3ameHe (1 cemecTp):
Teopernueckuii 6J10Kk BONIPOCOB:
Matpuupb! ¥ UX BUABIL.
Onepauuu Haa MaTpULIAMH.
Crnenuduueckue cBoiicTBa MAaTPUUHOTO YMHOXKEHUS.
Boruncnenue onpenenureneil kBaapaTHelx Matpull 1, 2 u 3-ro nopsiikoB.
MuHop 1 anredpandeckoe JTOMOJIHEHUE 3IEMEHTa MaTPHUIbL.
Teopema Jlamnnaca.
CaolicTBa onpenenuTeliel, BeITEKaoIue u3 Teopemsl Jlamnaca.
OOpatHas marpunia. HeoOxoaumoe 1 T0CTaTOYHOE YCIIOBUE CYIIIECTBOBAHUS 00PaTHOM
MaTpPHLIBI.
AATOpUTM BBIUKCIEHHS] 0OpAaTHOM MaTpHIIbI.
PaHr MaTpuIibl U €r0 BBIYMCIICHUE.
Teopema o0 paHre MaTpHUIbI.
Cucrems! nuHelHbIX ypaBHeHul — CJIAY u ux MatpudHas ¢opma 3amnucu.
MeTton oOpatHoit matpunel pemeHust CJIAY.
Meton Kpamepa pemenus CJIAY.
Merton I'aycca pemenust CJIAY.
Teopema Kponekepa Kanemnu.
CucreMbl OTHOPOJHBIX yYpaBHEHHM. PyHIaMEHTalIbHAs CUCTEMA PEILICHUN.
BexTopsl Ha IIIOCKOCTH U B TPOCTPAHCTBE.
Onepaunu HajJ BEKTOpaMH.
PasmepHoCTh 1 6a3uc BEKTOPHOTO MPOCTPAHCTBA.
[Tepexon k HOBOMY Oa3ucy.
JIuneliHbIE OnIepaTOpHI.
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HaYEHHUs JINHEHHOT 0 ornepaTopa.
KBanpatuunbie Gpopmsbl.
3HaKOOIpe1eIeHHOCTh KBAAPaTUYHON (hOPMBI.
Mertonbl 3a/1aHHs ypaBHEHUE IIPSIMOM Ha MIOCKOCTH.
OKpy’KHOCTb U 3JIHUIIC.
['unep6ona u napabona.
YpaBHEHME MIIIOCKOCTHU U NPSAMO B IPOCTPAHCTBE.
[TpocTpaHcTBEHHBIE (PUTYPBI.

IIpakTuyeckuii 6,I0K BONPOCOB:
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-4 2 1

1. Jlana marpuua A= 2 > -1 .Ecmn A — B = E, rne E — equHuyHas MaTpHIla TOTO e
1 -1 3
pa3Mepa, 4To ¥ MaTtpuua 4, To MaTpuia B paBHa.
4 1 5
2. Onpenenurenb 170 paBeH ...
0 2 3
2 -1
3. OOpatHoi 11 MaTpHIIBI A= 3 2 SIBJISICTCSI MATpUIIA ...
4. CucreMa JMHEHHBIX ypaBHEHUH
X + 2y + A& = 3
4x + 5y + 7z =6
oyzer ...
5. Bextoper & =1 + j+2K u b =m-i — j+ 4K B3aumno NEPICHIUKYIISIPHBI, €CIIM 3HAUYCHUE
napamerpa M paBHO ...
-4 2 1
6. Marpuue 2 5 -1 cooTBeTcTBYeT KBafapatuuHas popma (X X,;X;), paBHas ...
1 -1 3

7. JlnuHa nepneHauKyJspa, ONyIIEHHOTO U3 Hayajda KOOpJMHAT Ha MPSAMYI0, 3a/laHHYI0
ypaBHeHHeM 3X —4y — 10 =0 paBHa ...
8. Bepmmna mapa6osounna 3x% + 4y - 12X — 7 = 0 UMeeT KOOpAHHATHL

10.1
10.2
10.3
10.4

(20; 0; -12)
(3;4;-1)
4;3;12)
(-2;0;12)

Ilepeuenv 60npocos 0iisi NPOMENHCYMOYHO20 KOHMPOJA 3HAHUL HA IK3aMeHe (2 ceMecTp):
Teopernuecknii 6;10K BONIPOCOB:

©CoNo~wWNE

MHosxecTBa. Onepanuu HaJl MHOKECTBaMHU.

AGcoutoTHas BeUYMHA JIEHCTBUTENBHOTO yciaa. OKpecTHOCTh TOUKH.
@yHKIUA U €€ OCHOBHBIE CBOKCTBA.

OCHOBHBIE 3JIeMEHTapHbIE (PYHKIUH.

[Ipenen uncnoBoit OCJIEN0BAaTEILHOCTH.

IIpenen ¢pyHKuMU B OECKOHEYHOCTH U B TOUKE.

beckoneuno Maibie 1 6€CKOHEYHO OOJIBIIINE BETUYHHBI, IX CBOIMCTBA.
OCHOBHBIE TEOPEMBI O IIPEIENAX.

[Ipu3Haku cyuiecTBOBaHUS Mpezena.

3ameuaTeNbHbIE IPEACIBI.

HenpepsiBHOCTD PyHKITHH.

CaotlicTBa (h)yHKIIUU, HETIPEPHIBHOM B TOUKE.

CaoiicTBa (DyHKIIMH, HETIPEPHIBHOM Ha OTpE3KeE.

MeTo/1bI BBIYMCIIEHUS TIPEENIOB.

Ornpenenenne MpoON3BOTHOM.

duznyeckasi, JKOHOMHUECKAs U TEOMETPUUYECKAsI TPAKTOBKA MOHATHUS IPOM3BOAHOM.
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

3aBUCHMOCTDH MEXIY HETPEPHIBHOCTHIO U AU HEPEHITUPYEMOCThIO ()YHKIIUH.
OcHoBHbIe npaBuiIa AuddepeHunpoBaHusl.

[Tpon3BoHAs CIIOKHON M 0OpaTHOM (PYHKITUH.

D1acTUYHOCTD (QYHKIIHU.

Teopema depma.

Teopema Posns.

Teopema Jlarpanxa.

IIpaBuno Jlonurans.

JlocraTouHoe yclioBUE BO3pacTaHus U YObIBAaHUS (PYHKIIMH.
3HaKOOIPeIeIeHHOCTh KBAAPATUYHON (POPMBI.

HeoOxoaumoe ycioBue CyliecTBOBaHUS IKCTpeMyMa QyHKITUH.

Cxema uccnenoBanust QyHKIIMH HA SKCTPEMYM.

Breimyknocts gynkuuu. Touku neperuda. Teopembl 0 HEOOXOIUMOM U O IOCTATOYHOM

yCIIOBUU Tieperuoa.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.

AcuMnToThl rpaguka GYHKIIUN U UX BUBL.

OO0mast cxema uccuenoBanust GyHKIMH U TIOCTPOCHUS MX TPa(HKOB.
Huddepenunan GyHKIINHN U €TO CBOICTBA.

[TepBoobOpasnas pyukuus. Teopema o mepBooOpa3HbIX I OHON (PYHKIIHH.
Heonpenenennpiit uHTErpal.

CBoiicTBa HEONPEACICHHOTO HHTETPAIa.

WuTerpanbl OT OCHOBHBIX 3JIEMEHTApHBIX (QYHKIUH.

MeTobl HHTETPUPOBAHUS: METOJT PA3IIOKEHHSL.

MeTo bl HHTErPUPOBAHUS: METO]T 3aMEHBI IEPEMEHHOM.

MeToabl HHTETPUPOBAHHUS: METO MHTETPUPOBAHUS 110 YACTSIM.
WuTerpupoBanre NpoCTeUIINX paroHaIbHBIX IPOOei.

WuTerpupoBanue HEKOTOPHIX BUAOB UPPALMOHATIHLHOCTEH.

WuTerpupoBanre TPUTOHOMETPUYECKUX (DYHKIIUHA.

WuTerpansl , «<HeOepymuecs» B 3JI€MEHTAPHBIX (QYHKIUAX.

[ToHsITHE UHTETPATHHON CYMMBI U €€ T€OMETPUUYECKUIN CMBICI.

[ToHsATHE ONpEZIEIEHHOTO HHTETpalla — KaKk TpeAeIbHOe 3HAUCHHE HHTETPATbHON CYyMMEI.
I'eomeTpuueckuil cMbIC ONpeeICHHOTO MHTEerpaa.

DKOHOMUYECKHUN CMBICIT OIIPEIEIIEHHOT0 HHTErpaa.

JlocTaTouHOE yCIOBHE CYIIECTBOBAHUS OMPEIEIEHHOIO HHTErpaa.
CBoiicTBa oIpeIeIeHHOT0 UHTETpaa.

Teopema o cpegHeMm.

®opmyna HetoToHa - Jleitbuuma.

Crnenuduka nCHoOIb30BAHUS METO/1a 3aMEHBI IEPEMEHHOM U METO0/1a MHTEIPUPOBAHUS 10

HacCTAM NPUMCHUTECIIBHO K OMMPEACTICHHOMY MHTErpaly.

53.
54.
55.
56.
57.
58.
59.

Brruncnenue niomaay niockux GUryp U MCHoiIb30BaHUEM ONPEAETICHHOT0 HHTErpaa.
Brruucnenue oobemMa Ten BpalieHus.

Hecob6cTBeHHBIN HHTErpaJL.

HpI/I6J'II/I)KeHHOG BBIYHCIICHUEC OIMMPCACIICHHBIX HHTCTPAJIOB.

Hcnonp30BaHne NOHATHSA ONPEAECIEHHOIO HHTErpajia B SKOHOMHUKE.
JuddepennnanbHoe ypaBHEHHE U €T0 PEIICHNEe: OCHOBHBIE OIPEICICHHUS.
JuddepennnanbHoe ypaBHEHHE IEPBOTO MOpska. Teopema o CyleCTBOBAaHUH U

CANHCTBCHHOCTH PCIICHHA.

60.
61.
62.
63.

Henonnoe nuddepennmanbHoe ypaBHEHHE IEPBOTO MOPS/IKA U €0 peleHHe.
OpnopoaHoe nuddepeHnnanbHoe ypaBHEHNE TIEPBOTo MOPSIKa U €ro pelleHue.
JIuneitnoe nuddepeHnnanbHOe ypaBHEHHE TIEPBOTO MOPSAKA U €r0 pelieHHe.
Jluneitnoe nuddepenHnuanbHOe ypaBHEHHE BTOPOTrO HOPSAKA C TOCTOSHHBIMU

KO3 PHUIHEHTaAMH.
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64.

Pemenue ognopogHoro quddepeHnnanbHoe ypaBHEHNE BTOPOTO MOPsAKA ¢ TOCTOSHHBIMU

KO3 PHUIHEHTAMH.

65. Pemenue nHeogHopoaHoro nuddepeHmaibHoe ypaBHEHHE BTOPOTO OPSIKA C
MOCTOSTHHBIMU K03 punmenramu.

66. Yucnossie psiabl. [loHsTHE CXOMMMOCTH YUCIIOBOTO psifga. HeoOxoaumelii mpu3Hak
CXOJIMMOCTH.

67. I'apMOHUYECKHUI PS M €TO CBOMCTRBA.

68. Psnpl ¢ monoxurensHbIMU WieHaMu. [Ipu3nak Jlamambepa cXxoqumMocTu.

69. MurerpanabHblii MPU3HAK CXOAUMOCTH.

70. 3nakouepenyromuecs psabl. [IpusHak cxoaumoctu JleOHuIa.

71. AOGCOJIIOTHO W YCIIOBHO CXOJISIITUECS PSIIBI.

72. Crenennoii psa. O6macTe ¥ panyc CXOAMMOCTH CTETIEHHOTO pA/a.

73. Psan MakiopeHa.

74. Psan Teinopa.

75. TlpumeHeHHE PSAIOB B MIPUOTUKEHHBIX BHIYUCICHUSX.

76. OyHKIUU HECKOJIBKHX repeMeHHbIx — OHIT.

77. Ilpenen u HenpepbiBHOCTH, OHIT.

78. TloHsATHE YaCTHBIX MPOU3BOJIHBIX U METOJ] X BHIYHUCIICHHUS.

79. Iuddepennman OHII, ero cBoiicTBa U METO,T BHIYUCIICHHUS.

80. IIpowmsBoxanas mo HampasieHHIO. [ paanueHT.

81. DkcrpemyM GYHKIIMU HECKOJIBKUX MEpEeMEHHBIX. JlocTaTouHOe yCIoBUE IKCTpeMyMa
(GYHKITUH IBYX ITEPEMCHHBIX.

82. HauOonbiiee u naumensiuee 3Hayenune OHITL.

83. VYcnoBubli 3kcTpeMyM. MeTor MHOKUTENNeH Jlarpamka.

84. TlonsiTue IBOWHOTO MHTErpaja U METOJIbI €T0 BHIYHCICHUSI.

85. KomrmmiekcHoe yuciio. Onepanuu HaJl KOMIUIGKCHBIMU YHACTIaAMH.

86. Tpuronomerpuueckas u rmokasareiabHas opmMa KOMILIEKCHOTO YKCIa.

87. ®opwmymna Diinepa.

IIpakTu4eckuii 6,I0K BONPOCOB:
1. Jlausl Tpu MmHOKecTBa: A = {11; 13; 15; 17}, B={10; 11; 12; 13} u

C=1{10; 11; 12; 13}. Toraa, 4nucio 3JIeMEHTOB MHOYKECTB D= AU(B\C) paBHo...

2. Obnactb onpeneneHus GpyHKIUN f(x)=

VX+3

m UMEET BUT ...
+ tponen (1L
. Hpenpen A" 3x paBeH ...
X—2
4. Touko#t pa3pbiBa (PYHKIIHH f (X) = m SBIISIETCA TOYKA ...
3
5. [IpousBogHas BTOporo nopsaka GyHKuuu f(x)= oX+5 paBHa ...

6. ®ynkuus y = f(X) onpenenena Ha npomexytke (-5; 4). Ha pucyHke Huxe n300paskeH
rpaduk ee Mporu3BOTHOM.
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Pucynok. I'paduk npousBoanoit pynkuuu y = f(X)
Torna Toukoit Murnmyma GyHnkuuu Y = f(X) siBisiercs Touka ...

7. TlponsBoanas GpyHkimu numeer Bug 1'(X) = x® —12X . Tora, KOJIMYECTBO TOUEK nepernoda

rpa¢uka dpyskumm Y = f(X) pasno ...
8. Indpdepenmman pynxumn  Y(X) = 2X° —3X npux =10 u Ax = 0,1 pasex ...

F(x) = 2x°+2x2 + x+1
9. Tlpu kaxux 3HaueHmsx @ u b pynxums F(X) = g X +2X° +X+1 gpnsercs

epBOOOPA3HOM 1151 PYHKIIMK f(x)= (2X + 1)2 ?
arctg2x
1+ 4x?

11. IInomane ¢urypsl, n300pakeHHON Ha PUCYHKE HUKE,
y A

10. MHokecTBO MepBOOOPa3HBIX (PYHKIUU f(x)= UMeEeT BH/I. ..

o

y=2x

«
Il
j—
ta| ON

<V 4

paBHa ...

12. O6mee pemenue auddepenmuansaoro ypapaenus Xy + Y = IN X +Lumeer sug ...
13. HpubmmxenHoe 3nauenne Gpynxrmu Z = f(X,y) = 3x% - 9Xy + y B Touke
A(1,07; 2,94), BeruricieHHOE ¢ TOMOIIBIO TTOTHOTO AuddepeHiana, paBHo ...

14. Moynb KOMIIJIEKCHOTO yucia Z = 1-/3-i paBeH ...

0 2n + 3n
15. Cymma unciaoBoro psjaa ZT paBHa ...
n=1

16. Paamyc cXOAMMOCTH CTENEHHOTO psiga paseH 5. Torna mHTEpBaI CXOAUMOCTH STOTO
psia UMeeT BUJ ...

17. Ecmn f(X) = X* +5%* — x* + 2, To koo puieHT a3 pasnokeHus JaHHOI QyHKIMH B
psan Teitnopa no cremnensim (X-1) paBeH ...

Ilepeuenv 60npoco 0 NPOMeAHCYmouyHo20 KOHMpPOJis 3HaHull Ha IK3amMmeHe (3 ceMecTp):
Teopernueckuii 6J10K BONIPOCOB:

1. Cnyuaitnoe coObiTre. Knaccudukanus coObITUH.
2. Knaccuueckoe onpeeneHre BEpOSITHOCTH COOBITHSI.
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2. CTaTUCTUYECKOE ONPEETIEHUE BEPOSITHOCTH.

4. I'eoMeTpuyecKOe ONpeeIeHNE BEPOSTHOCTH.

5. OcHOBHBIE MOHATHSA KOMOMHATOPUKH.

6. [IpaBuna npou3BeCHUS U CYyMMBI.

7. Bunel koMOMHAIMI SJ€MEHTOB KOHEYHBIX MHOXKECTB: pa3MEIICHUs, IepPEeCTaHOBKH,

COUYETAHUI U UX CBOICTBA.

8. Bbruncienue unciaa BO3MOXKHBIX COYETaHHM, pa3MEILIEeHUI U IePECTaHOBOK.
9. Onepanuu Haa COOBITHSIMHU.

10. unarpammbl Benna.

11. Teopema ciioxkeHHsI 1151 HECOBMECTHBIX COOBITUH.

12. TToHsiTHE 3aBUCUMOCTH COOBITHI U YCIIOBHASI BEPOSTHOCTb.

13. TeopemMa yMHOXEHUS BEPOSITHOCTEH.

14. ®opmyna MOJIHOW BEPOSTHOCTH.

15. ®opmyna beiieca.

16. IToHsiTHE HEMPEPHIBHOM U AUCKPETHOMN CITy4yallHOM BEJTUUYHHBI.

17. ®ynxuusa pacnpeneneHust AUCKPETHOM CIy4aifHOM BEJMYUHBI U €€ rpauk.

18. TloBTOpHBIE UcnibITanus, Gopmyna bepuym.

19. JlokanbHas Teopema Jlamaca.

20. UnTerpanbHas Teopema Jlamnmnaca.

21 MareMatuueckoe 0KHJIaHUe, METO/ BRIUMCIICHUS U CBOMCTBA.

21. lucniepcusi, METOJ BBIYMCIICHUSI U CBOMCTBA,

22. CpenHee KBaIpaTUYECKOE OTKIOHEHHUE.

23. Mona u Mequaga.

24. HenipepbIBHBIC CITy4aliHbIC BEIMYMHBI U UX BEPOSTHOCTHBIC XapaKTECPUCTHKH.
25. NnrerpanbHas u auddepennnanbaas GyHKINS pacpeaeseHHs..

26. PaBHOMEpHOE pacnpeie]ICHHE U €r0 XapaKTePUCTUKH.

27. Pacnipenenenue Ilyaccona u ero xapakTepUCTHKHU.

28. DKCIIOHEHIMAIbHOE paclpeiesieHUe U €ro XapaKTepUCTHKU.

29. HopmainibHOE pacnipeiesIEHUE U €ro XapaKTEePUCTUKHU.

30.IIpaBuso Tpex cUrM.

31. T'enepanbHas 1 BHIOOpOYHAs: COBOKYITHOCTH, TIOBTOPHAs U OECIIOBTOPHAS BHIOOPKH.
32.Ovnupuueckas GyHKIHS pacripeaesieHHs!.

33. Cpennee apudmeTHueckoe, AUCIEePCHsl, CTAHJAPTHOE OTKJIOHEHHE, MOJa, MeIMaHa, pa3Max

BapuaniMOHHOTI'O psjaa.

34. I'paduueckoe npecTaBIeHUE CTATUCTUYECKUX JTaHHBIX.

35. HecMenieHHOCTh M COCTOSITETbHOCTh BEBIOOPOYHOM OILIEHKH.

36. /loBepurenbHas BepossTHOCTh. DopMyria pacuera JOBEPUTEIbHON BEPOSITHOCTH.

37. Cpennsis KBaapaTHueckas oOIIMOKAa XapaKTEpUCTHUK BHIOOPKM TpU MOBTOPHOM U

0€3MOBTOPHOM 0TOOpE YICHOB.

CBs3U.

38. TlonsITHe CTaTUCTUYECKOM THITOTE3BL.

39. Kpurepuit Konmoropoga.

40. Kputepuii cornacus «Xa-KBazpar.

41. Kpurepuii cornacus [Tupcona.

42. IloHATHE KOPPEISILIMOHHON 3aBUCUMOCTH.

43. OcHOBHBIE 3371a4l TEOPUU KOPPEISIUU: BEIOOP CBSI3U, OLIEHKA TECHOTHI U CYIIECTBEHHOCTH

44. Koa¢ppunmeHT Koppessiuu, METOIbl €r0 BBIYMCICHHS U CBONCTBA.
45. Meroa HAaMMEHBIINX KBAJPATOB.

IIpakTuyeckuii 6,I0K BONPOCOB:
1. U3 ypHBbI B KOTOpPOil HaxoaaTcst 6 O6esbIX MIapoB U 4 YepHBIX 1apa, BBIHUMAIOT

OJIHOBpeMEeHHO 4 mapa. Toraa, BEeposITHOCTh TOTO, YTO U3 YETHIPEX OTOOPaHHBIX IIAPOB TPU OKAKYTCS
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oenpiMu UrpanbHast KocTh OpocaeTcs Ba pasza. Toraa, BeposSTHOCTh TOTO, YTO CYMMa BBITIABIIIMX
OUYKOB HE MEHbIIIE JIEBSITH PaBHA ...

2. banHk BB ATH KPEAUTOB. BEeposATHOCTH TOTO, YTO KPEIUT HE OyIET MOTalieH B CPOK
paBHa 0,1. Toraa, BEpoOSTHOCTH TOTO, YTO B CPOK HE OYy/IyT MOTTIIEHBI TPU KPEAUTA PaBHA ...

3. MaremaTudyeckoe OXXHJJIaHHE JUCKPETHOW CIIy4allHOW BETWYMHBI, 3aJaHHOW 3aKOHOM
pacrpeiesieHHs] BEpOSITHOCTEM
X 5
p P
1 2
Torna, 3HaueHNE BEPOSITHOCTH P2 PaBHO ...
4. HenipepbiBHAA CilydaiiHasi BeIMUMHA 3a/1aHa (PyHKIMEH pacipeaeneHus

0 ioe x<0
f(x) = 2X ioe 0<x<5
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0 ioe >5

Torpaa ee nucnepcus paBHa ...
5. HenpepbIBHas CiTyuaifHas BEIMUMHA < 3ajaHa GyHKIMEH pacnpe/ie/ieH s BepOsTHOCTEH:

0 i  x<O0
f(x):; 56 0<x<7
0 i >7

Torna ee nucnepcus paBHa ...
6. 13 renepanbHON COBOKYITHOCTH M3BJIeYeHA BEIOOpKA 00Bbema N = 50:
11 12 14 15

4 19 20 7

i
Torpaa, HecMellleHHas OlIeHKa MaTeMaTUYeCKOro 0KHM/IaHUs PaBHA ...
7. VI3 reHepasibHOM COBOKYITHOCTH M3BJIeU€Ha BbIOOpKa 0O0bemMa N = 114, moauron yactor

KOTOPOW MMEET BUJ:
n;,
e

gy SRR PR ——

|
|
|
|
|
|
ol 4 8 12 16 20 ~x

Torna uncno BapuanT Xi = 12 B BBIOOpPKE paBHO ...

8. Ilpu mocTpoeHnH BHIOOPOUYHOTO YpaBHEHHs TAPHOM perpeccuy BHIYMCIEHBI BHIOOPOUHBIN
K03 HUIIIEHT Koppelsnuu s = -0,66 1 BEIOOPOYHBIC CpeTHUE KBAPAaTHICCKUE OTKIIOHCHUS Ox = 2,4
u oy = 1,2. Toraa BeiOopounblit K03 duiment perpeccun X Ha Y paBeH ...

5.5. Memoouueckue mamepuanvi, onpedenarouiue npoueoypvl OUEHUBAHUA 3HAHUIL,
YMeHuil, HAGbLIKOE U (Uau) onvima OeAmeabHOCmU, XaAPaAKmepu3yruwiux manst opmuposanus
KomnemeHuyuil.
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OTtBeThl 00y4arolIerocs Ha IK3aMeHe OICHUBAIOTCS Ka)IbIM IMEJaroruiyeckuM pabOTHUKOM
110 RAMUOANNLHOU cucmeMme.

Kpumepuu oyenku omeema Ha 60npocwl IK3ameHa:

Kpumepuu oyenku omseema na 6onpocel meopemuuecko2o 610xa:

«5» — obOyuaromuiics riay00KO U MPOYHO OCBOMJI MPOTPAMMHBIN MaTepHall, HCUepIIbIBAIOIIIE,
II0CJIEI0BATENBHO, TPAMOTHO M JIOTUYECKU CTPOMHO €ro M3jaraer, TECHO YBS3BIBAECT C 3aJayaMy U
Oyayuieil 1edaTeIbHOCThI0, HE 3aTpyJHSETCS C OTBETOM IPU BUIOU3MEHEHMU 3a/laHusi, CBOOOJHO
CHpAaBISIETCS C 3aJadyaMi M TPAKTHYECKHUMH 3aJaHUSMH, IMPABUIBHO OOOCHOBBIBACT MPHUHSTHIC
pEelIeHNs, yMEET CaMOCTOsTeNIbHO 0000IIaTh U U3jaraTh MaTepual, He J0ImycKas OUIMOO0K;

«4» - oOydyaromwmiicss TBEpIO 3HAET NPOrPaMMHBIA MaTepuan, TPAMOTHO M TIO CYIIECTBY
W3JIaraeT €ro, He JOMyCKas CYUIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BONPOC, MOXKET MPABUIBHO
MPUMEHSITh TCOPETHUECKUE TOJIOKCHHUSI M BIaJIeeT HEOOXOTUMBIMH YMEHHUSMU W HaBBIKAMH TIPU
BBIITOJIHEHUM MPAKTUYECKUX 3aJaHUM;

«3» - o0yJaromuiics 0CBOMJI OCHOBHOW MaTepuall, HO HE 3HAET OT/EIbHBIX JeTalleH, TOMyCKaeT
HETOYHOCTH, HEJOCTaTOYHO TMpaBWIbHBIE (OPMYIHPOBKH, HapylIaeT IMOCIEeI0BAaTeIbHOCTh B
M3JIOKEHUU TMPOTPAMMHOTO MaTepuajja W UCTBITHIBACT 3aTPYyAHEHUS B BBIMOJHEHUU MPAKTHYECKUX
3aJIaHNM;

«2» - oOyvaromuicsi He 3HACT 3HAYMTEIBHON YacTH MPOTPaMMHOTI0 MaTepHuala, JIOIyCKaeT
CYIIECTBEHHBIE OLITNOKH, C OOJBIIMMHU 3aTPyIHEHUSMU BBIMOIHSIET IPAKTUYECKHE 3a/1aHUs, 3a]JaUH.

Kpumepuu oyenxu npakmuuecko2o 3a0anus.

«5» — 3aaHue BBINIOJIHEHO BEPHO, JIaHbI SICHBIC aHAIMTUYECKUE BBIBOJBI K PELICHUIO 3aJauH,
IIOAKPEIUICHHBIE TEOPUEH;

«4» — 3amaHue BBINOJHEHO BEpPHO, OTMEYAETCS XOpOIlIee pPa3BUTHE apryMEHTa, OJHAKO
OTMEYCHBI IOTPEITHOCTH B OTBETE, CKOPPEKTUPOBAHHBIE IPU COOSCEIOBAHUY;

«3» — 3aJaHMe BBHINOJHEHO C MAaTEMaTUYECKUMH OMIMOKaMH, OTCYTCTBYIOT JIOTHYECKHE
BBIBOJIbI U 3aKJIIOUEHUS K PEIICHUIO;

«2» — 3aJjaHUE HE BBINIOJIHEHO, MPEACTABICHHBIC PACUEThl MIPOBEACHBI C OMIMOKAMHU, CAETAHBI
HEBEPHBIE BHIBOJIBI IO PEUICHUIO 3a7a41

6. Ilepeuensv 0CHOBHOIU U OONOJTHUMENILHOIU YUeOHOU Tumepamypsl 011 0C60eHUsL YUeOH O
OUCHUUNIUHDL.

6.1. Ocnosnasn numepamypa.

1. banaun, K. B. Beicuias matematuka : yueOnuk : [16+] / K. B. bangun, B. H. banuisikos, A.
B. Pykocyes ; mon o6ur. pen. K. B. banauna. — 3-e u3z., crep. — Mocksa : ®JIMHTA, 2021. — 360 c. :
TadmI., rpad., CXEM. — Pexxum JOCTYTIA: o MO/IIHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=79497

2. BeperennuxkoB, B.H. Breicmias wMaremartuka. AHaTUTHYECKass TEOMETpHUs: y4eOHO-
metoanueckoe nocodue / B.H. Beperennukos. — Mocksa; bepnun : lupexkr-Menua, 2018. — 193 c.:
URL: http://biblioclub.ru/index.php?page=book&id=482727

6.2. /lononnumenvhan tumepamypa

1. KombmoBa, H.T. Maremaruueckuii aHanus: ydeOHO-MeTOAMWYECKOE Tmocodue /
H.T.KonsutoBa, M.JI. [oxny6nast, E.I'. CBepmioBa. — 2-e m3a., crep. — MockBa; bepnun : Jlupekt-
Menawua, 2017. — 94 c.: URL: http://biblioclub.ru/index.php?page=book&id=477628

2. bakct JI.A.®unaHncoBas MaTeMaTka Y4eOHO - METOIMYECKOe TTocoOue g OakaaaBpoB IO
HaIPaBJICHUSM TOTOTOBKH " DKOHOMHUKA", MeHeDKMEHT" (MaTeMaTHIeCKHUH AKIT AuCuInIiH), 2013
r. http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya

3. bakct JI.A. Teopus BeposSITHOCTEH M MaTeMaTHdecKas CTaTHUCTHKA: y4eb. mocodue., 2012 r.
http://1ib.7480040.ru/index.php/uchebno-metodicheskie-posobiya
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http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya/17-987-5-905248-15-3
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http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya/16-978-5-905248-04-7

7. IlepeyeHb pecypcoB HH(pOPMANIMOHHO-KOMMYHHKAMOHHOM ceTn « UHTEepHeT,
cOBpeMeHHbIe MPo(ecCHOHAIbLHBIE 0a3bI IAHHBIX H HH()POPMALHOHHBIE CHCTEMbI, HEOOX0THMbIe
JJISL OCBOEHHSI Y4eOHOM M CIUNJINHbI

1. http://mon.gov.ru — caiitr Muno6pHayku PD

2. http://www.edu.ru/ — 6ubamoreka denepanpHoro moprana «Poccuiickoe oOpa3zoBaHHE
(comepXUT Karajor CCBhUIOK HAa HHTEPHET-PECYPCHI, IJIEKTPOHHBIE OWMOIMOTEKH IO pa3IUYHBIM
BOIIpOcaM 00pa3oBaHuUs)

3. http://lwww.prlib.ru — IIpe3unenTckas 6ubmoTeKA

4. http://www.rusneb.ru — HarnmonaspHas 351eKTpoHHast OHOIHOTEKa

5. http://elibrary.rsl.ru/ — caiit Poccuiickoit rocyaapcTBECHHON OHOIMOTEKH (pasjen
«IneKTpoHHasT OMOINOTEKA)

6. http://elibrary.ru — nayunas snextponHas 6ubaroTeka «Elibrary»

7. http://lib.icone.ru - Dnexkrponno-oubroreunas cucreMa AHO BO «MucTHTYT
HETPEPHIBHOTO 00pPa30BaHMSD»

8. https://zbmath.org SWMATH

9. http://www.problems.ru UaTeprer-nipoekT «3anaun» no MatemaTuke

10. http://eqworld.ipmnet.ru/  HayuHo-oOpa3oBatenbhbiii  cailt  EqWorld —  Mup

MaTeMaTHYECKUX YPaBHCHHMA

8. Meroauyeckue ykazaHus AJisl 00y4ar0IMXCcs 110 OCBOCHUIO Y4eOHOMH AU CHMIIINHBI

OcBoenne oOyuaromuMmcsi y4eOHON TUCHUIUIMHBL «BbIcmiasi MaTeMaTHKa» MPEANoiaracT
U3Y4YEHHE MaTepUaIOB TUCLUIUIMHBI Ha ayJIUTOPHBIX 3aHSTHUSX U B XOJE CAMOCTOATEIbHOW pabOTHI.
AynUTOpHBIE 3aHATUA TPOXOASAT B ¢dopMe JEKUUH M TpaKTHUeCKUx 3aHsaTuil. CamocTosiTeNnbHas
paboTa BKIIIO4YaeT pa3HOOOpa3HbIA KOMILJIEKC BHIOB U ()OPM pabOTHI 00yJarOLIIXCS.

Jlis ycremHoro OCBOGHHMS y4eOHOW AUCHUIUIMHBI U JTOCTHIKEHHS IOCTABICHHBIX LieJei
HEOO0XO/IMMO BHUMATEIHHO O3HAKOMHTBHCS HACTOSIIEH paboueil mporpamMMbl y4eOHOH TUCIMILIMHBEI.
Ee Moxxer mpeacTtaBUTh IpenoAaBaTelb Ha BBOJHOM JICKIIUU WJIM CaAMOCTOSITENIbHO OO0ydYaroIuics
UCIoNb3yeT nHpopMaruio Ha opuimansHoMm MuTepuer-caiite UncTutyTa.

Crnenyer oOpaTUTh BHUMAaHUE Ha CIIUCOK OCHOBHOW M JONOJHMUTENBHOM JUTEPATyphl, KOTOpast
MMeeTCS B JJIEKTPOHHOW OubiamoreuHoit cucteme MHcTUTyTa, Ha TpeasiaraeMblie TMperojaBaTeIeM
pecypchl HH(OPMAIIMOHHO-TEIEKOMMYHHUKAIMOHHOM cetu MHTepHeT. OTa nHdopMaius HeoOxoauma
JUTSI CAMOCTOSITEITbHOM pabOThl 00yUaIOIErocs.

[Ipy MOATrOTOBKE K ayAUTOPHBIM 3aHATHUAM HEOOXOJMMO IOMHHMTH OCOOCHHOCTH KaxJ0i
(OpMBI €ro MPOBeIEHUSI.

Ilo0comoska Kk yueOHoMy 3aHAMUIO TeKYUOHHO20 Mund 3aKI0YaeTCs B CIEIYIOIIEM.

C uenpio obecrieueHus YCIEIHOr0 OOy4YeHHsT 00Y4YaroUNiCs JOJKEH TOTOBUTHCS K JICKIIHH,
MIOCKOJIbKY OHa SIBJISETCS BaKHeHel GpopMoii oprannzanuu yueGHoro npouecca, HoCKOJIbKY:

- 3HaKOMHT C HOBBIM yU€OHBIM MaTepHaIOM;

- pa3bsCHAET yueOHbIE 3JIEMEHTBI, TPY/IHbIE /ISl TOHUMaHUS;

- crcTeMaTU3UpyeT yueOHBI MaTepHal;

- OPUEHTHUPYET B yUeOHOM MpoIiecce.

C aTo0ii 1Eenbo:

— BHUMATEJIbHO MIPOUMTANTE MaTEpHaIl PEABIIYIIEH JTEKINH;

- O3HAKOMBTECh C Y4eOHBIM MaTepUaAIOM IO Y4eOHHKY M Y4eOHBIM MOCOOHSM C TeMOMH
MPOYUTAHHOM JICKIINU;

— BHECUTE [OMOJHEHMsS] K TOJYyYEHHBIM paHee 3HAHUSAM [0 TeMe JIEKIMU Ha MOJIAX
JEKIINOHHOM TETpaaH;

- 3alMIIUTE BO3MOKHBIE BOIPOCHI, KOTOpBIE BBl 3aJaJUTE JIEKTOPY Ha JIEKLHUU IO
Marepuaity U3y4eHHOH JIEKIUH;

- ITOCTapaANTECh YACHUTh MECTO M3Yy4a€MOM TEMBI B CBOEH IMOJATOTOBKE;
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- y3HalTe TeMy MpeacTosImel JeKIuu (10 TeMaTHYeCKOMY IUIaHy, MO0 HH(pOpManuu
JIEKTOPA) M 3aMUIInTe HHPOPMAIUIO, KOTOPOU BBI BIaJeeTe MO JAHHOMY BOIIPOCY
Iloocomoeka Kk npakmu4eckomy 3aHamuio

[Ipr MOATOTOBKE K MPAKTUYECKOMY 3aHATHUIO CIeIyeT oOpaTuTh BHUMAHHE Ha CIEIYIOIIUE
MOMEHTBI: Ha TPOIECC MPEABAPUTEIBHON IMOATOTOBKH, Ha pabOTy BO BpeMs 3aHATHSA, 00pabOTKy
IIOJIyYE€HHBIX PE3YyJIbTAaTOB, UCIIPABJICHUE MOTYYEHHBIX 3aMEYaHUN.

Hpedeapumeﬂbnaﬂ noo02omosKka K npakmuvyeckomy 3aHAmuro 3aKIII04YacTCd B H3YUYCHUU
TEOPETUYECKOTO MaT€puaia B OTBCACHHOC JIA CaMOCTOSITEILHOMN pa6OTBI BpEMs, O3HAKOMIICHHUEC C
HHCTPYKTUBHBIMHU MaT€prajiaMu C LCJIbIO OCO3HAHUA 3a/lad IIPAKTHYCCKOI'O 3aHATUA.

Paboma so epems npoeedeHuﬂ npakmuvieckozo 3arAamus BKIHO4YaCcT HCCKOJIbKO MOMCHTOB!

— KOHCYJIbTUPOBAHUE CTYAEHTOB IPENOJABaTeSIMM €  LEJIbI0  IPEJOCTaBICHUS
ycueprbiBaroIeil nHpopMaLuu, HeOOXOIUMON Ul CaMOCTOATEIBHOTO BBITOJIHEHHS MPEAI0KEHHBIX
IpenojaBaTesieM 3ajad, O3HAKOMJICHME C IpaBWJIAaMH TEXHUKU O€30MacHOCTH Ipu padboTe B
ayJIUTOpUH;

- CaMOCTOSITENIbHOE ~ BBIMOJIHEHWE  33JaHUH  COMVIacHO  0003HAUYeHHOW  y4eOHOM
IPOrpaMMOil TEMaTHUKH.

CamocmosamenvHasa padboma.

Jns Oonee yrayOJNeHHOTO W3Y4YEHHS TeMbl 3aJaHusl Uil CAMOCTOSTEIbHOW paboThI
PEKOMEHIYETCSI BBIIOJIHATH MMapajljIeIbHO C U3yUYE€HUEM J1aHHOM TeMbl. [Ipu BeimonHeHnu 3agaHuii o
BO3MO>XHOCTH HCIIOJIb3YHTE HArJsHOE MpecTaBieHne Marepuana. bonee nmoapobHas undopmarus o
CaMOCTOSITENIbHOW paboTe TpeAcTaBieHa B pasfenax «Y4yeOHO-MeToauveckoe obecredeHue
CaMOCTOSITENILHOM ~ paboThl MO  JucHUIUIMHE  (MOAyNdwo)», «MeToaudeckue  ykKazaHus K
CaMOCTOATENILHON paboTe Mo MUCIUIUIUHE (MOTYITION ).

Iloo2omoska Kk IK3aMeHy.

K 3k3ameHy He0OXOIUMO TOTOBUTCS LEJIECHAINPABIEHHO, PEryJSpHO, CUCTEMaTH4YECKH U C
NepBbIX AHEH oOyueHHs Mo JaHHOM aucuumuinHe. [Ipyu moaroToBke K 3K3aMeHy OOpaTHTE BHUMaHHE
Ha 3alIUTy IPAaKTUYECKUX 33/1aHUH HAa OCHOBE TEOPETUYECKOT0 MaTepHara.

IIpy moAroToBKE K 3K3aMEHY IO TEOPETUYECKOM YacTH BBIIEIUTE B BOIPOCE TIJIABHOE,
CYLIECTBEHHOE  (NOHATHS, TNpPU3HAKH, KIacCUPUKAUUUM W  T1p.), TMPUBEAUTE  MPUMEPHI,
WJUTIOCTPUPYIOLINE TEOPETUUECKHE MTOJIOKECHHUS.

[Tocne mnpemIoXKEHHBIX YKa3aHUW y OOyYaroIIMXCS JIOJDKHO C(HOPMHPOBATHCS UYETKOE
npejcTaBieHne 00 o0beMe M XapakTepe 3HAaHUM M yMEHUH, KOTOPbIMH Hago OyAeT OBJIAAETh IO
JTUCIUIUINHE.

9. IIporpammHoe obecniedeHne HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHil

9.1. Hngpopmayuonnsie mexnonozuu

1. IlepcoHabHBIE KOMITBIOTEPHI.

2. Noctyn B MIHTEpHET.

3. IIpoekTop.

4. Cucrema VOTUM

9.2. IIpozpammnoe obecneuenue.

. Windows 7

. LibreOffice Writer,

. LibreOffice Calc,

. LibreOffice

. Impress

. ZOOM (OTKpBITHIH TOCTYII)

. «Ckam» (OTKpBITBIN TOCTYII)

O 01Tk~ WN B

27



9.3. Hnughopmayuonno-cnpagounsle cucmemol.

1. UuctutyTckas uapopmanmonnas cuctema POCCHUS — http://www.cir.ru/

2. I'apaHr.

10. Hepeqenb MaTePpHAJIBbHO-TEXHUYECCKOTO oﬁecneqeﬂnﬂ, H606XOHHMOI‘O AJIA peajin3anuu

NPOrpaMMbl 10 Y4eOHOM TUCHUILIIHHE.

HaumeHoBaHMe noMeleHNI VISl IPOBeJeHUsI BCceX BUI0B Y4eOHOI e TeJbHOCTH,
NpeAyCMOTPEHHOM y4eOHbIM IJIAHOM, B TOM YHcJle IIOMeLeHH IS
€CaMOCTOSAITENILHOH PadoThI, ¢ yKa3aHHEM IepeYHsl OCHOBHOT0 000py10BaHuS,
Y4eOHO- HATJISI/IHBIX NOCO0MI 1 MCI0JIb3yeMOro NPOrpaMMHOro odecne4eHust

Anpec (MecTONOJIOKEHHe)
noMelleHu 1JIs
NpoBeJeHUs Bcex BUI0B
y4eOHO¥ esITeJIbHOCTH,
NpeAyCcMOTPEeHHON y4eOHbIM
IUIAHOM (B ciiy4ae
peaju3anuu
o0pa3oBaTe/bLHOM
NporpaMmbl B ceTeBOil
(¢opme 10N10IHUTEIBHO
yKa3bIBaeTcs
HAUMEHOBaHHe
OpraHu3anuu, ¢ KOTOPOi
3aKJII0YeH 10T0BOP)

YueOHasi ay1uTOPUA 1Jisl IPOBeEICHUS 3aHATHIA JIEKIIMOHHOTO,
CeMHMHAPCKOro THNA (MpaKTHYecKHe 3aHATHSA), FPYNIIOBbIX H
HHIMBUAYAJBHBIX KOHCYJIbTAIUI, TEKYLIEro KOHTPOJS U
NMPOMEKYTOYHOM aTTecTAllUN

OcHallIEeHHOCTDh

e Kommuekt medenu

e uHTepakTuBHas gocka Trace Board ¢ yctaHOBIEHHOM
CHCTEMOW MHTEPaKTHUBHOTO onpoca Votum-11

e Monutop Panasonic

e Iloprarusnsiii 3D Buneonpoekrop InFocus IN 122 nns
IIPE3EHTALNN

109542, r. Mockaa,
Psi3aHCKMI TPOCTIEKT,
86/1, ctp.3, aTax 3,
YacTb HEXKHUIOTO
IMOMEIICHUS

bubanorexka (UMTAJBLHBIN 32J1), MOMeLlEHUE 1JI
CaMOCTOATEIbHOI Pa0d0THI 00y4aOIUXCS

OcHalIeHHOCThH

e Kommuekt medenu
e KomnbroTeps! ¢ BO3MOKHOCTBIO TIOJKITFOUEHUS K CETH
"NutepHer" u obecneuenneM aocryna B DMMOC nncTUTyTA
® TIpUHTEp
[TporpamMHoOe obOecrieueHme:

Windows 7

LibreOffice Writer,

LibreOffice Calc,

LibreOffice

Impress

ZOOM (OTKpBITHIH JOCTY)

OIIC «Cucrema 'apant»

OBbC «YHuBepcuterckas OuOIMOTEKa OHJIANHY

109542, r. MockBa,
Ps3aHckuil mpocnexr,
86/1, ctp.3, sTax 3,
YacTb HEXKHUIOTO
MOMEIIICHUS
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IHoMemeHue 1J1sl CAMOCTOAATEIbHOM Pad0OTHI 00y4YaKOIIMXCS. 109542, r. Mockaa,
IHoMeeHnue 1151 XpaHeHUs U MPOPUIAKTHYECKOI0 Pszanckuil npocnexr,
00CIy:KMBaHUS Y4e0HOT0 000PY10BAHUSA 86/1, ctp.3, aTax 3,

YacTh HEXKUIIOTO
KomMmiekT mebdesn

MTOMEIICHUS

e KoMIIBIOTEPHI C BO3MOXHOCTBIO MOAKIIOUYEHUS K CETH

"Unrepuer" u obecneyenuem aocryna B DMMOC uHcTUTyTa

® [IpUHTEP
IIporpammHoe o0ecnieyeHue:

e Windows 7

e LibreOffice Writer,

e LibreOffice Calc,

e LibreOffice

e Impress
Y4yeOHas ayauTopus AJisl NPOBeeHUS 3AHATHI JTEKIIMOHHOT O 109542, r. Mockaa,
THUIA, 3AHATHI CEMHUHAPCKOro THINA (MPaKTHYeCcKHe 3aHATHSA), Ps3anckuii mpocrnexT,
KYPCOBOI'0 IPOCKTHPOBaHU (BBINOJHEHNE KYPCOBbIX padoT), 86/1, ctp.3, aTax 3,
TPYNIOBBIX M HHAMBUAYAJIbHBIX KOHCYJbTALMI, TEKYIIET0 YacTp HEXHUIIOTO
KOHTPOJIA ¥ IPOMEKYTOUYHOI aTTeCTALMHU MTOMENICHUS

KoMmiekT medesun

e [lepeHocHble KOMIIBbIOTEPHI (HETOYKH Asus -11 mT.)
e KoMmmiekT AeMOHCTPAallMOHHBIX MaTEPHAJIOB
IIporpammHoe ob0ecnievyeHue:

LibreOffice Writer,
LibreOffice Calc,
LibreOffice

Impress

ZOOM (OTKpBITBIH 10CTYI)
e «Cxkaitn» (OTKpBITBIH 10CTYII)

11. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanuzanuu yueOHOW TUCHUIUIMHBI «Bhiciasg MaTeMaTHKa» NPUMEHSIOTCS pa3iyHbIe
o0pa3oBaTeNnbHbIE TEXHOJIOTHH.

OcBoenue yueOHOM AUCHUIUINHBL «BbIcIIasi MaTeMaTHKa» MpeyCMaTpUBAaeT UCIIOJIb30BaHHE
B y4eOHOM IIpollecce aKTUBHBIX M MHTEPAKTHUBHBIX (OpM NpoBeneHUs Y4eOHBIX 3aHATUH B (Qopme
pa3zbopa KOHKPETHBIX CUTyallUd M NMPAKTUYECKUX 3aJlad B COUYETAaHUU C BHEAYAUTOPHON paboToil
1eJbI0 (POPMUPOBAHUS U PA3BUTHUS MPO(ECCHOHANBHBIX HABBIKOB 00YYaOLIHXCS.
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