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1. O0mue moJ1o:KeHus

1.1. I]lenv u 3a0auu yueOHOU OUCUUNTUHDL.

Lens V‘Ie6HOI\/'I JUCHUIIMHBL 3aKI0YacTCd B IIOJIYUYCHHUH O6y‘laIOHII/IMI/IC${ TEOPECTUHUCCKUX

3HaHUI O TEOPEeTHYECKUX OCHOBaX aiareOpbl M TEOMETPUH, a TAKXKE MaTeMaTH4ecKOro aHalu3a,
middepeHIaTbHbIX  YPaBHEHUSAX, TEOPHHM BEPOATHOCTEH M MAaTeMaTW4eCKOM CTaTUCTUKE C
MOCJICYIOIIMM IIPUMEHEHUEM HABBIKOB HA IPAKTUKE, MOJECIMPOBAHUM IPOLIECCOB U SBICHUH, KpOME
TOr0, NPUMEHEHUE 3HAHMH 10 AUCLMIUIMHE B HAY4YHO-MCCIIEIOBATEIbCKOW M IPO(eccCHOHATBHOM
NEATEeNbHOCTH. B 1emoMm »ke 1enpio Kypca CTaBUTCS M3y4€HHME CIOCOOOB aHauM3a U 0OpaboTKH
uHdopmaru B Oyaymieil mpodecCHOHATBHON AESTENFHOCTH BBITYCKHHKA, TIOHUMAHHE MM OCHOBHBIX
KOHLIENIUI MTPUKJIAJHON MaTeMaTuKy U UH(OPMATUKU B PACYETHO-IKOHOMUYECKOM, aHATUTUYECKON 1
Hay4YHO-HUCCIIEI0BATENIBCKOM, OpraHHU3alIOHHO-YIIPABJIEHYECKOH, pacueTHO-(hprHAHCOBOM u
0aHKOBCKOM JeSTeIbHOCTH.

BaIla‘-IaMI/I V‘-IC6HOI\/JI JAUCIHUTIIMHBI ABJIAIOTCA:
B pe3yjibTaTe M3y4YCHHUA KypCa BBIITYCKHUK JOJIKCH pCHIATh CICAYIOHINC HpO(beCCI/IOHaJ'ILHLIe

3aJa4u:

— 3HaKOMCTBO C OCHOBaMH BBICIH@fI, JIMHEHHOM aJIre6pL1, 1 aHAJTMTHYCCKOM T' COMCTPUH,

— Ppa3BUTHC JTOTHYCCKUX, TCOMCTPUUCCKUX U a6CTpaKTHBIX (1)OpM MBIIJICHUA,

— 3HAKOMCTBO C OCHOBaMH MATCMATU4YCCKOI'O  allrapara, H606XO,Z[I/IMOFO Ji1 - pCLICHUA
TCOPCTUYCCKUX W IMPAKTUYCCKUX 3aJa4, BO3HUKAIOUINX IIpU pa60Te C I/IH(bOpMaIII/IOHHI)IMI/I

CHCTEMaMU;

— TPUMEHEHHE METOJIOB aureOpbl M aHAJMTHUYECKOM reoMeTpuu Uit oOpaboTKM MH(pOpPMAIMU Ha
KOMITBIOTEPE;

— pa3BUTHE HABBIKOB CAMOCTOSATENILHOTO N3yUeHHsl Y4EOHOM JTUTEepaTyphl [0 TEOMETPUH U alnredpe;

— TIpUMEHEHHEe aIredpanvyeckoro TMOAXOAa K MPHUKIAJHbIM MpobjemMaM — KOJAMPOBAHMIO,
KpHUnrorpapuu:

—  Pa3BUTHE JIOTUYECKHUX, TEOMETPUIECKUX U a0CTPAKTHBIX ()OPM MBIIILJICHUS;

— TOHMMaHue (POPMaTHHOTO MPEICTABICHUS CYIIIHOCTEN peaTbHOM JeHCTBUTELHOCTH;

— TpUMEHEHHE MaTeMaTHYEeCKUX METOJOB JUIsi 00paboTku wHpopMauu B TPOheCCHOHATEHON
NEeSITENbHOCTH;

— BBIBJICHHUE PA3HBIX CIIOCOOOB PEIICHUS UCCIEIOBATEILCKUX 3a/1a4.

— 3HAaKOMCTBO C TEOPETUKO-BEPOATHOCTHBIM IOAXOJOM I@pPH COCTABJICHHMM U  aHAJIU3E
MaTeMaTUYECKUX MOJIETIEH peabHbIX CUTYAaLHIA;

— W3y4YEHHE OCHOBHBIX METOJOB MaTeMaTH4ecKOl 0OpabOTKM CTaTUCTUYECKOW WH(POPMAIIH,
MMEIOIINX MPUMEHEHUE B MPAKTHUECKON ACSITETPHOCTH OYAYIIETO BBITYCKHUKA.

—  Pa3BUTHE JIOTUYECKHUX, TEOMETPUIECCKUX U aOCTPAKTHBIX ()OPM MBIIIIJICHHUS;

— TOHMMaHHue (POPMATHHOTO MPEICTABICHHUS CYIIIHOCTEN peaTbHOM JeHCTBUTETLHOCTH;

— TpUMEHEHHE MaTeMaTHYECKUX METOJOB JUIsi 00paboTku wHpopMayu B TPOoheCCHOHATEHON
NeSITENbHOCTH;

— BBIIBJICHUE PA3HBIX CIIOCOOOB PEIICHHUSI MCCIIEAOBATENbCKUX 33/1a4 MPUKIAHON MaTeMaTHKH U
MH(POPMATHKH.



1.2.

Mecmo

yueonou

OUCUUNTIUHBL 8 OCHOBHOIL

cmpykmype

npogeccuonanbHoil 00pazo0eamenbHOl NPOZPAMMEbL.

JucnunianHa sBiseTcs o0s3aTeIbHBIM dJIeMeHTOM 0a30oBoii yactu bioka 1 OITOII.

1.3. Ilnanupyemoie pe3ynomamul 00y4eHUs nO y4eOHOU OUCUUNTUHE 8 PAMKAX

NIAHUPYEeMbIX

pe3yibmanmos

o0pazoseamenvHOll NPOZPAMMbL.

0Cc80eHUs OCHOBHOUL npogeccuonanvnoi

[Tporiecc ocBoeHust y4eOHON MUCHMIUIMHBI HampaBiieH Ha (OpMHUpOBAaHUE y OOyYaromIUXCS

cnenyromuii komnerenuuu: IK-2, OIIK-2.

B pe3yjbTaTe OCBOCHUA y‘le6H0ﬁ AUCHUITIIMHBI 06yqa10m1/n71c51 JOJDKCH ACMOHCTPpUPOBATH

CJIEYIOIIKE PE3YIIbTaThI:

Koz Cougreie Pesynbrarel oOyuenus
KOMIIETCHIIUH KOMIIETCHIIMHU
[TK-2 CIIOCOOHOCTBIO Ha 3HaTh: 5KOHOMHYECKHE U COLUATHHO-I)KOHOMUYECKUE
OCHOBE THIOBBIX MIOKA3aTeNH, XapaKTePU3yIOLIUeE A TENbHOCTD
METOAMK U X03SIUCTBYIOIMIUX CyOBEKTOB
JIeHCTBYIOLLEH
HOPMAaTHBHO-
IPaBOBOM 0a3bl YMeTh: Ha OCHOBE TUITOBBIX METOAUK U JICHUCTBYIOIIECH
paccuuTaTh HOPMAaTUBHO-TIPABOBOM 0a3bl pacCUnTaTh IKOHOMUYECKHE U
SKOHOMUYECKHE U COIMATbHO-3KOHOMUYECKHE MMOKA3aTEH, XapaKTePU3YIOIIne
COIMAIHHO- JeSITeNIbHOCTh XO3SHUCTBYIOIINUX CYOBEKTOB
SKOHOMUYECKHUE
MoKa3aTeliu, Bnaners: HaBbIkaMu pacueTa SKOHOMUYECKUX U COLIMAIBHO-
XapaKTePU3YIOLIne SKOHOMHUYECKHX TTOKa3aTeNel, XapaKTepU3yOIUX
ACATCIIbHOCTD JEeSITeIbHOCTD XO3SHCTBYIONNX CYObEKTOB
XO035UCTBYIOIINX
CyOBEKTOB
OIIK-2 CIIOCOOHOCTh 3HATh:

OCYILECTBIISATH cOOp,
aHaJIU3 U 00paboTKy
TaHHBIX,
HEOOXOIUMBIX IS
pereHus
PO eCCHOHATBHBIX
3aja4

- OCHOBHbIE TIOHATHS U METO/IbI aJreOphl U aHATUTUYECKON
TE€OMETPHH: YUCIIOBbIE MHOXKECTBA, YPAaBHEHUS NIPSIMbIX,
IJIOCKOCTEM, KPUBBIX BTOPOT'O NOPAIKA B AEKapTOBOU
CUCTEME KOOpPJMHAT, MaTPUIIbl ¥ ONEPALIUY HaJl HUMH,
OIIPEAEIUTENN MAaTPUILL U METOBI UX BBIYUCIIEHUS, CUCTEMBI
JUHEHHBIX aNreOpanyecKux ypaBHEHUN U METOIbI X
peleHusl, KOHeYHOMEpPHBIE JTMHEHHbIE TPOCTPaHCTBA, Oa3uc,
JUHEIHAas 3aBUCUMOCTh U HE3aBUCUMOCTh BEKTOPOB,
MaTpHUILIbI IEPEXOA;

OCHOBHBI€ MTOHATHS U METOJIbl MATEMaTHYECKOTO aHAIN3a;
OCHOBHBIE ITOHATHUS TEOPUH YUCEIT; OCHOBHBIE MTOJIOKEHHUS
TEOPUU MPEJEIIOB U HETIPEPHIBHBIX QYHKIUH, TEOpUN
YHUCIIOBBIX M (DYHKIIMOHAIBHBIX PSJIOB; OCHOBBI
nudPepeHIHaATBHOTO U HMHTETPAIBHOTO UCUUCIICHUS
(GyHKIMHA 0OTHON TIEpEMEHHOI;

- OCHOBHbIE TIOHATHUS U OIIpPE/IeTICHMUS;

- OCHOBHBIE TEOPEMBI CYHIECTBOBAHHUS U €IMHCTBEHHOCTH




peleHus;
- TEOPEMBI O CBOMCTBAX PEUICHUN JIUHEHHBIX
TudepeHInaIbHbIX YPaBHEHUN U CUCTEM;

- TEOPEMBI O MPEACTABICHUN peleHuH TuddepeHIanTbHbIX
YpaBHEHHI U CHCTEM C IOCTOSIHHBIMU K03 uiimenramu;
YTBEPKIACHUS 00 YCTOWYUBOCTH;

- KpacBbl€ 3a1a4X U CBOMCTBA UX PEILICHU;

- peuatb OCHOBHBIE TUIIBI U depeHIInabHBIX YpaBHEHUN
NIEPBOTO MOPSIKA;

- CTaBUTH U pemaTh 3aaauy Komy;

- pemarh JUHEHHbIC YPABHEHUS M CUCTEMBI C IOCTOSIHHBIMU
kod(dpurmenTamu;

- pemarthb JUHEHHBIC YPaBHEHUsI BTOPOTO TOPSIIKA C
nepeMeHHBIMHU KO3 DHUITMEHTAMHU;

- pemarh KpaeBble 3a1a4H

YMeTs:
- IPUMEHATh MAaTEMAaTUYECKUE METO/bI AJIsl PELICHUS
MPaKTUYECKUX 3a/1a4
- pelaTh TUIOBBIE 337jaul 110 OCHOBHBIM pa3jieiaM Kypca,
UCIOJIB3YSl METOJIbI ANreOpbl U TEOMETPHH;

- BUJIETh 1I€JIOCTHOCTh aJiIre0panyecKoil 1 reOMeTpUIeCKOn
TEOPUHU U MPUMEHSThH CPEACTBA OAHON U3 ATHX oOnacTel ams
MIOJIy4€HHUs PE3YyJIbTATOB B IPYIOM;
peliaTh OCHOBHBIE 33/1a4M Ha BBIUUCIIECHUE MIPEIEIIOB
GyHKIUH, pocTerye 3a1a4n 1mo 1udQepeHmpoBaHuio 1
HMHTETPUPOBAHUIO, HA pa3NiokeHue (PYHKIUHI B PSAIbL;
MIPUMEHSTh MAaTEMaTUUYECKHE METO/IbI JUIsl PEIICHUS
IPAKTUYECKUX 3a7ay;

- pelaTh TUIOBBIE 337jaul IO OCHOBHBIM pa3jieiaM Kypca,
HCIOJIb3YSl METOIbl JUCKPETHON MaTeMaTUKH;
-IPUMEHSTH CPECTBA TUCKPETHON MaTEMAaTUKH NIPU
pELIEHNN IPUKJIAJHBIX MATEMaTHYECKUX 3a/1a4;
-IIPUMEHSATH CPEJCTBA IUCKPETHON MaTeMaTHKHU AJIst
pereHust MpohecCHOHAIBHBIX 3a/1a4 MOBBIIIEHHON
CJI0KHOCTH

Bnanets:
- METOJIaMU PEIICHUS] CUCTEM aIreOpandecKux ypaBHEHUM
- METOJaMU aHATUTUYECKOW T€OMETPUHU
- CIIOCOOHOCTHIO UHTEPIPETUPOBATH A0OCTPAKTHBIE HAYUHBIC
anredpandeckue U reOMEeTPUIECKHUE Pe3yIbTaThl B IENSIX
pELIeHHS 3a/1a4 MPUKIAJHOTO XapaKTepa;

- CITIOCOOHOCTHIO MPHOOPETATH HOBBIC HAYYHBIE U
npodeccuoHaIbHBIC 3HAHUS, UCTIOJIb3YsI COBPEMEHHBIE
oOpa3oBaTenbHble U HHOPMAIIMOHHBIE TEXHOJIOTHH, a

TaKke y4eOHYI0 U Mpo(hecCHOHATBHYIO JIUTEPATYPY;
-HaBbIKaMU IIPUMEHEHHS] COBPEMEHHOI'0 MaTeMaTUYECKOTO
WHCTPYMEHTAPUS JJISl PEIIEHUS CIIOAKHBIX
po(hecCHOHANBHBIX 3a]1a4;

HaBBIKaMH MCITOJIb30BaHUS CTaHAAPTHBIX METO/IOB Ma-
TEMAaTUYECKOr0 aHAJIM3a U UX TPUMEHEHUS K PELICHUIO
MPUKJIAJIHBIX 3a/1a4;

- HAaBBIKAMU MOJICJTMPOBAHMS MPAKTUYECKHUX 3a7a4




Qg depeHIMaTbHBIMU YPaBHEHUSIMU;
- YMEHHEM KJIacCU(UIIMPOBATh ypaBHEHUS,
- YMEHHUEM CTaBUTh U UCCIeNoBaTh 3agauy Komm;
- HaBBIKAMH MHTETPHUPOBAHMS IPOCTEHIIINX
g depeHInaIbHbIX YpaBHEHUH TIEPBOTO MOPSAKA;
- YMEHHEM CTPOHTH PEIICHHE JIMHEWHBIX yPaBHEHUH U
CHCTEM;

- IPE/ICTaBICHUEM O METOAAX MPUOIMKEHHOTO PEIICHUS
3aJa4 C MOMOIIBI0 TU(PepeHIINATbHBIX YPAaBHECHUH;
-CIIOCOOHOCTBIO HHTEPIIPETHPOBATH A0CTPAKTHBIC HAYYHbIC
anreOpanyecKre U TeOMETPUUYECKHIE PEe3YIIbTATHI B IIEISAX
pelIeHus 3a/1a4 MPUKIIHOTO XapakTepa

2. O0beM y4eOHOM AUCHUILIHHBI, BKJIYAasi KOHTAKTHYI0O pa0oThl 00y4Yaruerocs ¢

npenogaBaTeieM H CAMOCTOSATEILHYI0 PadoTy 00y4aromerocst

OO01mast TpyJ0eMKOCTh YU4eOHOH JUCIUTIINHBI COCTaBIIsIeT 18 3aUeTHBIX ¢IMHUIL.

Ounas popma odyuenus

N Bcero CemecTtpbl
Bun yuebnoit paboTbl 4ACOB 1 5 3
AYyIUTOpHBIE YYeOHbIe 3aHATHS, BCEro 104 36 34 34
B Tom umncne:
Y4eOHbIe 3aHITHSI JISKIIMOHHOTO THIIA 50 18 16 16
[IpakTryeckue 3aHATHS 54 18 18 18
CamocrosiTesibHass padoTa 00y4aromuxcs, 017 171 209 137
BCero
B ToM uucne:
CamornoarotroBka 409 135 173 101
[IpakTHueckue 3a1aHus 108 36 36 36
KoHTpoJib: BUJ NpoMeKyTOUHOM 27 JK3aMeH | JK3aMeH | JK3aMeH
arrecTauuu (3K3aMeH) 9 9 9
OO0uias Tpya10eMKOCTh y4eOH O 648 216 259 180
AUCHUILINHBI
Ouno-3aounan gpopma odyuenusn
. Bcero CemecTpbl
Bup yuebHoit paboThl HACOR 1 5 3
AyIuTOpHBIE Y4eOHbIE 3aHATHS, BCEro 126 42 42 42
B ToM unce:
Y4eOHble 3aHITHSI TEKIIMOHHOTO THIA 60 20 20 20
[IpakTnueckue 3aHsATHS 66 22 22 22
CamocrosiTesibHasi padoTa 00y4aroIuXxcs, 495 165 165 165
BCEro
B ToM uncie:
CaMOomoaroToBka 351 117 117 117
[IpakTuueckue 3a1aHus 144 48 48 48
KoHTpoJb: BUJ NPOMEKYTOYHOH ATTECTALUMHN 27 JK3aMeH | IK3aMeH | JK3aMeH
(3K3aMeH) 9 9 9
O0u1as TPy10€eMKOCTb Y4€OHOI TN CIUNIHHBI 648 216 216 216

3aounan ¢hopma odyuenusn




. Bcero CemecTpbl
Bun yuebHoit paboThl qacOoB 1 5 3
AyauTOpHBIE YueOHbIe 3aHATHS, BCEro 90 30 30 30
B toM uucne:
Y4eOHble 3aHATHS JISKIIMOHHOTO TUTIA 36 12 12 12
[TpakTHueckue 3aHATHS 54 18 18 18
CamocrosiTejibHasi padoTa 00y4YarouXxcs, 531 177 177 177
BCEro
B toM uucne:
CaMonoaroroBka 387 129 129 129
[TpakTrueckue 3agaHus 144 48 48 48
KoHTpoJib: BUJ NPOMEKYTOYHOH aTTeCTAllUH 27 JK3aMeH | JK3aMeH | DK3aMeH
(3x3aMeH) 9 9 9
OO0masi TPy10€eMKOCTh Y4€OHOM 11 CHUIITTHHbI 648 216 216 216

3. Conep:xanune y4eOHOM TUCUMIIIIMHBI

3.1. Yueono-memamuueckuii nian no ouHoil gpopme 0oyuenun

O0beM ayIUTOPHBIX 3aHATUN cocTaBmsieT — 104 yacos.

O06beM camocTosTENbHOM paboThl — 517 Yacos.

@OpMBI KOHTPOJISI OCBOCHUS
Bunet yueGHOI paboThl, aKaAeMUYECKUX oOy4JarmuMucs yueOHon
4acoB JTUCIUIUTAHBI, PEUTUHTOBBIX
OaimIoB
Texymmi
K 6 KOHTPOJIb
s OHTaKTHas paboTa OCBOCHIS TipomescyTounas
g MperoaBaTelis ¢ oByuaromIM gTTeCTaum
o) (o] y‘laIOHII/IXCH
Ne | Mognyns, pasnen - § 00yHaOINMKCS Wes yueOHO
/I (Tema) o S 5 JVCLIUATITUHBI
5| 22 . .
Q o 2 < = =
o g g g @ :
o &= 5 =
58 o ° o o 5
< m =) [} [} =
O = 2 Z 9
2 g >
= & g
= =
1 cemectp
Tema 1. JIuneiinas
1 216 | 171 36 18 18 +
anreOpa
Hroro o 1 cemectpy 216 | 171 | 36 18 18 9
2 cemecTp
Tema 2.
2 Marematuueckun | 252 | 209 34 16 18 +
aHaJIN3
Hroro no 2 cemectpy 252 | 209 | 34 16 18 9
3 cemectp
Tema 3. Teopus
3 P’ 180 | 137 | 34 16 18 +
BEPOSITHOCTEH 1




MaTEMaTU4YCCKas

CTaTUCTHKA
Hroro mo 3 cemectpy 180 | 137 | 34 16 18 9
BCEI'O YACOB 648 | 517 | 104 50 54 27

3.2. Yuebno-memamuueckuii nian no 04H0O-3a04HOI hopme 00yueHus

O0BeM ayTUTOPHBIX 3aHATHI cocTaBiisgeT — 126 Jacos.

O0nem camocTosaTebHON paboThl — 495 vacoB.

Bupl yueOHO# paboThI, akaIeMUUECKIX

qaCoB

@OpMBI KOHTPOJISI OCBOCHUS
oOyyaronuMucs yaeOHon
JMCLIUTUIAHBL, PEATHHTOBBIX

0aJoB
Tekymmit
KonTtakTHas pabora KOHTPOIH I
S OCBOCHHS POMEXyTOUHas
Lg npenoaaBareisd € o 6yqafoan . gTLTIZf;aLLIp;;i :
Ne | Monynb, pasuen 85 00y JarOIIMHCS nca yue6Hoil Yo
/1 (Tema) o § % JTUCITUTITUHBI
SR :
X9 > 5 5 =
8 5 5
B g &
1 cemectp
1 Tema 1. JIuneiinas 216 | 165 | 42 20 29 +
anreOpa
Htoro no 1 cemectpy 216 | 165 | 42 20 22 9
2 cemecTp
Tema 2.
2 Matematuueckuit | 252 | 165 | 42 20 22 +
aHaIN3
Hroro no 2 cemectpy 252 | 165 | 42 20 22 9
3 cemecTp
Tema 3. Teopus
3 | BEPOATHOCTEMH | qgq | 965 | 42 20 22 +
MaTeMaTH4ecKas
CTaTUCTHKA
Hroro mo 3 cemectpy 180 | 165 | 42 20 22 9
BCEI'O YACOB 648 | 495 | 126 60 66 27

3.3. Yueono-memamuueckuii niaun no 3a04Hoil popme 00yuenus

O0bem aynuTopHBIX 3aHATHI cocTaBisier 90 yacos.

O6wem camocTosTenbHOM padoThl — 531 yacos.




@OpMBI KOHTPOJISI OCBOCHUS
Bupl yueOHO# paboThI, akaIeMUIECKIX oOyyaronumMucs yaeOHon
9acoB JTUCIUTUTAHBI, PEUTUHTOBBIX
6aJ10B
Tekymmit
6 KOHTPOJIb
s KonTakTHas padora OCBOGHILSL TpoMeskyTouHas
Lg npenoaaBaTeiid € o 6yanOH_[I/IM gTTeCTaL[I/ISI
Ne | Monys, pasnen 8 5 00y4JaromuMucs 1A yaeBHoi ODYHAroMHXCA
/i (Tema) o § é UCHUTIIUHEI
5 = ) = =
3] < S =
M g8 E 5 g
S = 3 3
= O o 0 o =
g ° & 2 : - 2
=) =
1 cemectp
1 Tewma 1. Jluneiinas 216 | 177 30 12 18 +
anreopa
Hroro no 1 cemectpy 216 | 177 | 30 12 18 9
2 ceMecTp
Tewma 2.
2 Maremarnueckut | 252 | 177 | 30 12 18 +
aHaJIn3
Htoro no 2 cemectpy 252 | 177 | 30 12 18 9
3 cemecTp
Tema 3. Teopus
3 | BEPOATHOCIGNH | gy | 177 | 30 12 18 +
MaTeMaTH4ecKas
CTaTUCTHKA
Hroro mo 3 cemectpy 180 | 177 | 30 12 18 9
BCEI'O HACOB 648 | 531 | 90 36 54 27

4. Y4eOHO-MeTOOMYECKOEC oO0ecIeYeHHE CAMOCTOATEIbLHOH pPadoThbl 00y4aromuXcs IO

Y4eOHO# JTMCIUIIIHHE

Tema 1. JIuneiinas anredpa

Ilepeuens u3y4yaeMbIX 3J1eMeHTOB cojep:kaHusi. CucTeMbl JHMHEWHBIX YpaBHEHUIL:
ompeznenenue, mnpumepbl. CBoilcTBa cHUCTeM ypaBHEHUN: COBMECTHOCTb, HECOBMECTHOCTb,
OIpEeJICIEHHOCTh, HEeOoIpeelleHHOCTh. YacTHhle M oOlliee pemieHHus. OKBUBAJCHTHOCTh CHCTEM,
3JIeMEHTapHble IMpeoOpa3oBaHUsl, COXPAHSIOUINE SKBUBAJIEHTHOCTh CHUCTEM. MeEToJ HCKIIIOUeHUus
Heu3BecTHhIX (MeTof [aycca).

Martpuiel. Omnpenenenue, npumepbl. Omnepanud HajJ MaTpUIlaMHA, OCOOCHHOCTH aireOphl
Matpull.  Marpuunblii  monmuHOM.  OCHOBHBIE  CBOWMCTBA  Omepaluil  HaJg  MaTpPUIAMH.
HexoMMyTaTHBHOCTh YMHOXKEHHUS MaTpull. TpaHCIOHMPOBaHHE MATPHII.

Onpenenureny KBaApaTHBIX MAaTpHUIl. ONPEIEIIEHUE W OCHOBHBIE CBOWcCTBa. OlpenenuTeinsb
Matpuubl 2, 3-ro nopsanka. [IpaBuno «rpeyroiabHukoB» (mpaBmiio 3Be3zabl). [lepecranoBku. O6mas
¢dbopmyra Ui BBIUMCIEHUS ONpeeNuTeNed n-ro nopsaka. MuHOps U anredpandeckue JAOMOTHEHUS.
Teopema Jlamaca.



OO6parasie MaTpuilsl. EquacTBeHHOCTE OOpatHO# MaTpuibl. CBolictBa OOpaTHOM MAaTPHIIHI.
Haxoxnenue mpucoeTUHEHHOM MaTpulbl. AnroputMm noctpoeHust OOparHoil matpuiel. Perienue
CUCTEM JIMHEHHBIX ypaBHeHUH MeTooM OOpatHor MaTpuilel. Meton Kpamepa.

Panr marpunel. basucHbelii MuHOp MaTpuibl. Teopema O paHre MaTpullbl U €€ CIEICTBHSL.
HaxoxneHne panra cryneHyaTond Marpuubl. HaxoskaeHue paHra paclIMpEeHHOM MAaTpHIbl CUCTEMBI
JIMHENHBIX ypaBHeHUH. Teopema Kponekepa-Kanemm.

OpHOpoIHBIE M HEONHOPOAHBIE CUCTEMBI JIMHEHHBIX YypaBHeHMU. lccienoBanme cucreM
JIMHEWHBIX YypaBHEHHU. PellleHHe HEONpEeAcIICHHBIX CUCTEM JIMHEHMHBIX ypaBHEHUU. basucHele u
cBOOOHBIE Heu3BecTHbIE. CBONCTBA MHOXECTB PEIICHUH OJHOPOJIHBIX M HEOJHOPOIHBIX CHCTEM.
CtpykTypa 0011ero pemeHus: He0JTHOPOTHON CHCTEMBI.

KommiekcHble urciia 1 MHOTO4JIeHbl. AyireOpa KOMIUIEKCHBIX 4ncelsl. Anredpandeckas Gopma
KOMIUIEKCHBIX uuncenl. TpuroHomerpuueckas (opma KOMIUIEKCHBIX uucen. llokaszarenbHas (opma
KOMIUIEKCHBIX uucesl. COXEHHME M YMHOXKCHHE KOMIUIEKCHBIX 4HCel. BbluMTaHue u nencHue
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 popmel. Kpurepuii Cunbpectpa.

BOHpOCBI JJIA CaMOIIOATOTOBKU.

Cucrembl nuHeHBIX ypaBHeHU. MeTon ["aycca
Matpuusl. Onepauyuy Haj MaTpULaMH. .

Onpenenurens MaTpuibl. MUHOPBHI.

O6parnbie MmaTpuiel. Meroa Kpamepa.

Panr matpunp!.

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

. KBagparuunsie (hpopMBbl.

@opMbI KOHTPOJISI CaMOCTOSITEIbHON PadoThl 00y4YaloIIUXCS: MPOBEPKAa OTBETOB Ha
BOIIPOCHI CAMOIIOATOTOBKH.

NG~ WNE

Tema 2. MaTeMaTH4eCKHIl aHAJIN3

Ilepeyenb wu3yuaeMbIX 3JIeMEHTOB cojAep:xkaHusi. MHoecTBa. OJIEMEHT MHOXECTBaA.
Omnepanuu HaJl MHOXKECTBaMH: 00beIMHEHHE, TlepecedeHne, pa3HocTh. BrickasbiBaHus. KoHbIOHKIUSA
u Jnu3bloHKIMs. Jlornueckue cumBoibl. KBanTopel. OtoOpaxenuss u ux Buiel. Heobxoaumoe u
noctarouyHoe ycioBus. Ilpsmas, oOpaTHas M NPOTUBOMONIOXKHAs TeopeMbl. OCHOBHBIE UHCIIOBBIE
MHOkecTBa. OrpaHryeHHbIE MHOXKECTBA. TeopeMa O CyIIeCTBOBAaHUU TOUYHOM I'paHU Y OrpaHUYEHHBIX
MHOKECTB.

UucnoBele MOCIEI0BATENbHOCTH M OCHOBHbIE JeHCTBUS Hax HUMH. OrpaHuyeHHbIE WU
HEOrpaHWYEHHBIE  IIOCIEN0BaTeIbHOCTH. beckoHeyHO  Manmble UM OECKOHEYHO  OoJblue
MOCJIEeIOBATENbHOCTH U UX CBsA3b. OCHOBHBIE CBOMCTBAa OECKOHEYHO MAJbIX MOCIEI0BATEIbHOCTEH.
Cxopsmmecss MocineaoBaTeNIbHOCTH M UX CBOWCTBAa. MOHOTOHHBIE NOCIIEIOBAaTENBHOCTH. Uucio e.
Bropoii 3amedarenbHbIi Ipeell.

OTtoOpakenus. Buabl oroOpakeHnii: UHBEKTUBHbBIE, CIOPBEKTUBHbBIE U OMEKTUBHbIE. DYHKIUS
Kak oToOpakeHue. OyHKIMOHANbHBIE 3aBUCUMOCTH. CriocoObl 3aganus ¢pyHkumid. ['paduk dpyHKumu.
OcHoBHble 3neMeHTapHble (yHKUUU. OCHOBHBIE CBOMCTBA (YHKIMI: 00JacTH OmNpelneneHus u
3HAa4eHUH, YETHOCTh M HEUETHOCTH, NEPUOJUYHOCTH, MOHOTOHHOCTh M ApyTue. CrnoxxHast (QyHKITHS.
ObpatumocTh (QYHKIMH U TOHATHE oOpaTtHON ¢(yHKuuu. [Ipenen ¢yHKUMHM B OECKOHEYHOCTH U B
TOUKE, pasziIMuHbBle ero ompeneneHus. Teopembl o mpeaenax. CrnocoObl BBIUMCIEHUS TMPEAETIOB.
OnHocroponnue mnpenensl. [lepBblid M BTOpPOMl 3amedaTesbHbIE Mpeaeibl. beCKOHeUHO Maible |
6eckoHeyHo Ooinpime (yHKIUH. CpaBHeHHE OECKOHEYHO MajbIX. OKBHUBAJICHTHbIE OECKOHEYHO
Mmainble. [lonsatue HenpepbiBHOCTH PpyHKIMU. Oripenenenre HenpepbIBHOCTH. CBOMCTBA HEMIPEPHIBHBIX
Ha oTpeske pyHkuii. Teopemsl Beltepirpacca n Kanropa Kinaccudukanus Touek pazpbiba.



[TonsiTie mMpou3BOJHOM, €€ reomMeTpuueckuii U ¢usndeckuii cMeict. JuddepeHmpyemoctsb
¢yskuun B Touke. CBa3p Mexay aupdepeHuupyeMOoCTbi0 W HempepblBHOCTBHIO. [IpaBuia
muddepeHnpoBanus. Boruncienne nNpou3BOJHBIX OCHOBHBIX JIeMEHTapHbIX (yHKIM. Teopema o
MPOU3BOIHON 00paTHON (yHKUMU. BpUUCIEHHE NPOW3BOAHBIX OOpATHBIX TPUTOHOMETPUYECKHX
dbyHkuuii 1 mokazatenbHor QyHKIuu. [IponsBoaHas cinoxxHoi GpyHkimu. ['unepoonnueckue GyHKIHH
U ux mnpousBoaHble. Tabmmma mnpousBomHbX. JuddepenuupoBanue (yHKIHUK, 3aTaHHON
napamerpudecku. [IpousBognas HesBHONM QyHkuuu. Jlorapupmuueckoe nuddepeHnnpoBaHue.
[TpousBonnbsie Bbicux mopsakoB. Popmyrna JleitOnuna. Ilomsarue muddepenunana wu ero
reomerpuueckuii  cmbicit.  IlpuGnmkEHHble  BblUMCIEHMs ¢ nomoulbio  auddepenumana.
WuBapuantaocts ¢opmbl auddepenunana. AuddepeHnnansl ¥ TpOU3BOIHBIE BBICHIUX IMOPSIKOB.
Teopembl 0 mpousBogHbIX. Teopembl depma, Poms, Jlarpanka, Komm. IlpaBuno Jlonurans u
PacKpbITHE HEONIPEAECIEHHOCTEN

[Tpu3nak  MoHOTOHHOCTM  (pyHKOMHM. OTbICKAaHME TOYEK JIOKAJBHOIO  3KCTpeMyMa.
Heo6xonumoe u 10ocTaToyHOE YCIOBHE dKCTpeMyMma (yHKIMH B Touke. Hanbonbiee n HanMeHbIee
3HaYeHue (QyHKUMHU Ha oTpe3ke. [IpuMeHeHHe BTOPOH NMPOU3BOJHON K HAXOXKJIEHHIO 3KCTPEMYMOB.
Hanpasnenue BBIYKIOCTH M TOYKH Tieperuda rpaduka ¢yHKun. AcuMnToThl rpaduka (yHKINH.
Cxema wuccnenoBanus ¢yHkuuu. [locTpoeHne rpaMKOB OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHH.
[IpeoOpaszoBanus rpadukoB. I'paduk obpatHo# ¢yHkumu. [lapamerpuueckoe ypaBHEHHE KPHBOW Ha
IJIOCKOCTH U B IPOCTPAHCTBE.

[Tonsitue uucnoBoro psima. CxonuMocTs U cymma psiga. HeoOxomumoe ycioBre CXOAUMOCTH.
HelictBus ¢ psnamu. Pagsl ¢ mosnoxurtenbHbIMU uieHamu. Ilpusnaku cxomumoctn [lanmambepa u
Komm. IIpusHak cpaBHeHHs. 3HAKONEPEMEHHbIE U Yepeayromuecs psajabl. AOCOIIOTHAS U yCIIOBHAs
cxoquMocTh. [lpusnak JleiOnuma. Teopema Teitmopa. OcrtaTounbiii wieH psga Teimopa B ¢gopme
Jlarpanxa, Ileano, Komu. ®opmyna MakinopeHa. Pa3iioxeHre OCHOBHBIX 3JIEMEHTapHBIX (QYHKIIUH B
psaapl  Telimopa u  MakiaopeHa W UX HCHOJIb30BaHME [UIl NPUONMKEHHBIX  BBIUYMCICHUI.
OyHkuMoHanbHbIe psaabl. [lonarue paBHoMepHO# cxonumoctu. [Ipusnak Belepmtpacca. CteneHHble
psanel. Teopema Abens. Kpyr cxoaumoctu. CBOMCTBA CTEIIEHHBIX PAOB.

[TonssTue nepBooOpasHoil. HeomnpenenéHHbIi HHTErpadl U €ro Ie€OMETPUYECKUH CMBICIH.
JleWicTBUS HaJ| HeompenenEHHbIMU MHTerpanaMu. CBOWCTBa HeolpenenéHHOro mHTerpaia. Tabnuuna
OCHOBHBIX HUHTerpasioB. Baecenue ¢yHknun mnoj 3Hak auddepeHunana. OCHOBHbIE METOMAbI
MHTETPUPOBAHUS: MMOJACTAHOBKOM, 110 4acTsAM, pa3iioKeHHeM. MHTErpupoBaHue TPUTOHOMETPUYECKUX
¢bynkuuii. UHTEerpupoBanne palioHaIbHBIX U HEKOTOPBIX HppalMOHANBHBIX QyHKIMH. [ToncTaHOBKH
Olinepa.

3anauu, TpUBOJAIIME K MOHATUIO onpeAenéHHoro mHrterpana. OnpeaenéHHbli UHTErpal Kak
IIpesied UHTETPAIBHBIX CyMM. ['€OMETpUYECKUIT U MEXAaHUYECKUI CMBICI ONPEAEIEHHOIO NHTErpaa.
®opmyna Herorona-Jleitonuna. [Tpunokenne nHTErpajioB K BRIYUCICHUIO IUIOMIAEH MIIOCKUX QUryp,
00BEMOB TeJ M IUIOIIAAeH MOBEpXHOCTEH KpHBbIX. HecoOCTBeHHbIE MHTErpaibl MEPBOro U BTOPOTO
polia, MpU3HAKU MX cXoauMocTH. MHTerpanel, 3aBucsnie ot napamerpa. JAuddepenuupoBanve u
MHTETPUPOBAHUE TI0 TAPAMETPY.

[TonsiTue (QyHKIMKM HECKOJNBKMX NEepeMeHHbIX. HenpepblBHOCTh (QYHKIMHM HECKOJIbKUX
nepeMeHHbIX. [loBTOpHBIE mnpenensl. beckoneunsle mpenensl. duddepenuupyemocts ¢GyHKIMN
HECKOJIbKUX nepeMeHHbIX. HeoOxoaumoe u goctaTouHoe ycinoBus auddepeHuupyeMocTd GyHKINH B
touke. Jludpdepenuupyemocts  ciaoxHod — pynkimuu. YactHele  npousBogHble.  IIpaBumia
mudepenumpoBanus. Juddepennuman, ero reomerpuyeckuil cMmbicia. HMHBapHaHTHOCTH (OPMBI
nepsoro auddepennuana. Gopmyna KoHeUHbIX npupameHuil Jlarpamwka. Auddepennnans: Beicmmx
nopsanakoB. KacarenbHas mimockocTh kK Tpaduky GyHKIUMU ABYX nNepeMeHHbIX. [IpomsBogHas mo
Hanpasienuto. ['panuent. @opmyna Teitnopa 11 GyHKIMU HECKOIBKUX NepeMeHHbIX. HeoOxomumeble
1 JJOCTAaTOYHBIE YCIOBHS KCTpEMyMa. Y CIIOBHBIN 3KcTpeMyM. Meroa MHoxuTenel Jlarpanxa.

BOHpOCbI JJId CaMOIIOATIOTOBKH.

1. MuoxecTtBa. Oniepamnuy HaJi MHOKECTBAMH.

2. BprIcka3blBaHUs U JIOTHUECKUE CUMBOJIBL. TE€OPEMBI O MHOXKECTBAX.



3. YuciaoBble MIOCJIENOBATEILHOCTH. Bunnl IIOCJIEN0BATEILHOCTEN. [Ipenen
IIOCJIEAOBATEILHOCTH.

4, OtobOpaxkeHus U UX BUJBIL.

S. Omnpenenenue ¢pynkuuu. CroiictBa pyHkuuil. O0paTHas QyHKIIHSL.

6. [Ipenen dyukuu. Teopemsr o penenax.

7. beckoneuHo Maibie 1 O0ECKOHEYHO OOJIbIINE BEITMYNHBI.

8. HenpepsiBHOCTh pyHKIMI. Teopembl Beliepmrpacca u Kanropa.

9. [TonsiTrie mpon3BogHOM. [IpoW3BOIHBIE OCHOBHBIX 3JIEMEHTApHBIX (QyHKIui. Tabmumna
MIPOU3BOTHBIX.

10.  Tlonstue nuddepenuana.

11.  IIpomsBomubiec u quddepeHIraIbl BHICIIUX TOPSIKOB.

12. HccnenoBanue GyHKIHI ¢ TOMOIIBIO TPOU3BOJHON U TIOCTPOCHUE MX TPAPUKOB.

13. Ywucnossie psiabl. CXOAUMOCTb YHUCIOBBIX PSIOB.

14. CreneHHble psabL.

15. OyYHKIMOHATBHBIE PSAJIBI.

16. Paznoxenne snemMeHTapHbIX GyHKIUH B psaabl Teinopa 1 MakiopeHa.

17.  IlepBooOpa3zHas.

18. HeonpenenénHpiil MHTErpan U €ro reOMETPUIECKUN CMBICIL.

19.  MeToapl HHTETPUPOBAHUSI.

20.  OmnpenenéHHBIA UHTETPAT U €0 MPUIIOKEHHS.

21.  DyHKUUA HECKOJIBKUX IEPEMEHHBIX.

22.  E& npenen, nuddepeHupyeMocTb, HeIPEPHIBHOCTD.

23.  DKCTpeMyM U YCIOBHBII 3KCTPEMYM.

(I)OpMI)I KOHTPOJIA CaMOCTOATEIbHOM paGOTI)I oﬁyqaloumxca: IIPpOBEpKa OTBCTOB Ha
BOIIPOCBHI CaMOIIOAI'OTOBKH.

Tema 3. Teopusi BeposiTHOCTE U MATEMATHYECKAsl CTATHCTHKA.

ITepeyenb m3yuyaembIX 3j1eMeHTOB cofep:kanus. CiydaiiHble coObITHs. AsreOpa cOOBITHIA.
Knaccrndeckoe U CTaTUCTUUECKOE ONPEIeTIeHNE BEPOSITHOCTU COOBITHSL.

TeopeMbl CIOKEHMST W YMHOXEHUS BEPOATHOCTEH. Teopema CIOKEHHs BEpPOSITHOCTEU
HECOBMECTHBIX COOBITHH. YCIOBHas BEpOATHOCTh. TeopemMa yMHOXEHHUs BeposTHOCTeH. Teopema
CJIOKEHUS BEPOSITHOCTEH COBMECTHBIX COOBITHH.

OcHoBHBIE (opMyIIBI 111 BeposTHOCTEH coObiTuii. dopmyra nonHoi BepositTHocTH. Dopmyrna
baiteca. ®opmyna bepuymm. ®opmyna [lyaccona.

Bunsl  cioywyaliHbIX  BenM4uuH. PacnpeneneHue  AMCKPETHOM — CIIy4aliHOM — BEJIMYUHBIL.
MatemaTtuueckoe OXKUAAHUE U TUCHEPCHs YUCIIA MOSBICHUSI COOBITUS B HE3aBUCHUMBIX HCIIBITAHUSIX.
HavanpHble 1 IEHTpaIbHBIE MOMEHTHI.

HenpepriBHble ciydaiinble BennuuHbl. OyHKIUA U IUIOTHOCTh PacIpeleeHUsl BEPOSATHOCTEN.
KBantuinbe. Marematndeckoe oxuianue u qucnepens. Moga u meaguana. MOMEHTSI.

PaBHOMepHOE  pacmpeneneHue.  DKCHOHEHLUalnbHOe  pacrpexaeneHue.  HopmanbpHoe
pactpenenenue. Pynknus Jlamnaca.

Cucrtembl cnaydaHBIX BENIWYMH. PacnpeneneHue JABYXMEpPHOM CIIy4allHOM BEJIMYWHBI.
KoBapuanus u koadduuument koppensuun. Jinneitnas perpeccusi.

3aKoH pacrpezesneHus: BeposATHOCTe! /i GyHKUIUHN CIlydallHbIX BEIHYMH.

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

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

Cratuctnueckue oneHkud. HecmemieHHsle, 3¢Q(GEKTUBHbIE M  COCTOATEIbHBIE OIICHKH.
Bribopounas cpenHsisi U BbIOOpOUYHast AMcIiepcus. AHAJM3 CMEIIEHHOCTH BBIOOPOUYHOM cpeaHed u



BBIOOPOYHOU aucriepcur. HavyanbHBIA M LEHTPATbHBIM AMIUPUYECKHE MOMEHTHI. UHCIIO cTemneHei
cB0001bI. OCHOBHBIE 3aKOHBI PACTIPE/ICICHUS CTATUCTUYECKUX OLIEHOK.

Toueunas u uHTEpBaNbHAA OLCHKHU. [lOBEpUTENBHBIN MHTEpBaI. MeTOA MOMEHTOB U METOJA
HanOOJIBIIET0 MPABAONONO00MS /1Tl TOUEYHOM OIICHKH MTapaMEeTPOB pacIpe/ieeHusl.

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

IIpoBepka craructuueckux runore3. Cratucruyeckas runoreza. OmuOKU MepBOro U BTOPOro
pona. CraTHUCTHYECKUH KPUTEpUN NPOBEPKU HyJIeBOW rumnore3bl. CpaBHEHUE JABYX JAUCIEPCHUI
HOpPMAaJIbHBIX TI'€HEPAJIbHBIX COBOKYIHOCTEH, CPaBHEHUE BBIOOPOUHON CpefHEeH ¢ MaTeMaTHYeCKUM
OXKUJIaHUEM, CpaBHEHHE BBIOOPOUYHOW IMCIEPCHU C TeHEPaTbHOW JHMCHEPCUEH, CpaBHEHHE IBYX
MaTEMaTUYECKUX OKUIAHUMU.

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

3aBUCUMOCTH MEXJy CIIy4alHbIMH BEJIMYMHAMU B DJKOHOMHUKE. THIIBI 3aBUCHUMOCTEHN.
Jluneiinas cBsa3b. Koppensuus. Perpeccuonubiii ananu3. BpiOOpouHOe ypaBHEHHE PErpecCHH.
OTbICKaHMe MapaMeTpoB BbIOOPOYHOIO YpaBHEHHUs PErpeccHd IO HECIPYNIHUPOBAHHBIM U
CIpyIIIMPOBAaHHBIM JIAHHBIM.

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

OCHOBHBIE MTOHATUS MHOTOMEPHOT'O CTAaTUCTUUYECKOI0 aHan3a. MeTosbl (aKTOPHOTO aHalu3a,
X 00JIacTh MpUMEHEHUs. MeToJ TIIaBHBIX KOMIOHEeHT. Kiaccuukamusi 00bEKTOB, ONMHUCHIBAEMBIX
KOJIMYECTBEHHBIMH U Ka4€CTBEHHBIMU NpU3HaKamu. [Ipumepsl kinacrep-ananusa.

Bomnpocsl 111 CaMONIOATOTOBKH.

Cry4daifHble COOBITHS.

TeopeMsl CII0KEHUS U YMHOKEHHSI BEPOSATHOCTEN.

OcHoBHbIE (GOPMYIIBI ISl BEPOATHOCTEH COOBITHIA.

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 OTKIIOHEHUSI HOPMAJIBHOT'O PaCIpeIeIICHNUs.

14. TIpoBepka CTaTUCTHUYECKUX THIIOTE3.

15. IIpoBepka rumoresbl 0 pacrnpeneaeHuH reHepaabHOW COBOKYITHOCTH.

16. 3aBucUMOCTH 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
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S. @oH OLIEHOYHBIX CPEACTB IJIA MPOBEACHUS TEKYIIel U MPOMEKYTOYHOM

arrecTanuy 00y4aroIIMXCH M0 YUeOHOM TN CIUIIIHHE

5.1. @opma npomercymounoii ammecmayuu o00yuaruie2oca no y4eoHoil

oucuyunune.

KOHTpONBbHBIM MEpONpUITHEM TMPOMEKYTOYHON aTTecTallud OOydYaroIuxcsi MO y4eOHOM
TUCIUIUTAHE SIBISICTCS dK3aMeH (ouHasi popma, 0uHO-3a04Has1, 3a0uHas ¢opma — 1 - 3 cemectp),
KOTOpBIH MPOBOJUTCS B MUCbMEHHO# (hopme.

5.2. Ilepeuenv KomMnemeHuuii ¢ YKa3aHuem 3manogé ux hopmupoeanus 6

npouecce oceoernuA 06pa303ameﬂbuoﬁ npozpammal.

Kon KoMnoHeHTBI KOMIIETEHIIHM,
KOMITETEH COUEPELLE CTEHEHE HX 0CBOCHMS Pe3ynbTaThl 00yUeHHsI
- KOMIIETCHITUH
IK-2 CIIOCOOHOCTBIO Ha KoMImoHEeHTHI KOMITETCHIINH 3HaTh: 9KOHOMHYECKHE B
OCHOBE THUIOBEIX COOTHOCSTCS C COLMAILHO-2KOHOMHYCSCKHUE
METOJIMK U coaep)KaHuEeM MOKa3aTeNN, XapaKTEPU3yIOLIue
JICUCTBYIOLLIEH JUCUMILIMHBI, U JIEATEIIbHOCTh XO3AiCTBYIOIINX
HOPMAaTUBHO- KOMIIETEHIIUS Peain3yeTcs CyOBEKTOB
IIpaBOBOM 0a3bl IIOJTHOCTBEO YMeTh: Ha OCHOBE THUITOBBIX
paccuuTarh METOJIMK U ACHCTBYIOLIECH
SKOHOMMYECKHUE U HOPMAaTHBHO-TIPABOBOM 0a3bl
COLIMAJILHO- paccuuTaTh YJKOHOMUYECKUE U
SKOHOMMYECKHE COLMAILHO-YKOHOMHUYCSCKIUE
IMOKAa3aTelH, MOKa3aTeNN, XapaKTEPU3yIOLue
XapaKTEePU3YIOIINe NeSTETbHOCTh XO3SHCTBYIOITUX
JIeSITeIIbHOCTD CyOBEKTOB
XO3SIMCTBYIOIIUX Bnanets: HaBbIKamMu pacuera
CyOBEKTOB 9KOHOMHYECKUX U COIUATIbHO-
SKOHOMHWYECKHUX MOKa3aTeliei,
XapaKTEPU3YIOLIUX AESITEIbHOCTh
XO3AUCTBYIOIINX CYOBEKTOB
OIIK-2 CIIOCOOHOCTEIO KoMIOHEHTHI KOMIIETEHITUN 3HaTh:

OCYILECTBIATH cOOp,
aHaJIU3 U 00paboTKy

COOTHOCSITCS C
COZIepIKaHHEM

- OCHOBHBIE TIOHATHUS U METOJIbI
anreOpsl U aHATUTHYECKOM

JIAHHBIX, JUCLHUIIINHBL, U TE€OMETPUHU: YUCIIOBBIE
HEOOXOUMBIX JIJIs KOMIIETEHIIUS PEANTN3YETCd | MHOYKECTBA, YPABHEHUS MPSAMBIX,
peuieHus IIOJTHOCTBIO IIJIOCKOCTEM, KPUBBIX BTOPOTO
npodeccuoHaIbHbIX MOPsIAKA B IEKAPTOBOM CUCTEME
3a1a4 KOOPAWHAT, MATPULIBI U

onepanuy HaJ HUMH,
ONPEAECTUTENN MATPHUILL U METOIBI
WX BBIYUCICHUS, CUCTEMBI
JUHEWHBIX anreOpandecKux
YPaBHEHUHN U METOJIBI UX
pelIeHns, KOHEYHOMEPHbIE
JMHEWHbIE MPOCTPAHCTBA, Oa3uc,
JIMHEWHAs 3aBUCUMOCTE U




HE3aBUCHUMOCTH BEKTOPOB,
MaTpUIIbI TIepexo/a;
OCHOBHBIE TTOHSTHS U METOJIBI
MaTeMaTHUYECKOT0 aHalln3a;
OCHOBHBIE MTOHITHS TEOPUU
YKCell; OCHOBHBIE MOJIOKEHUS
TEOPHH IMPEICIIOB U HEMPEPHIB-
HBIX QYHKIUI, TEOPUU YUCTIOBBIX
1 GYHKIMOHAJBHBIX PSJIOB;
OCHOBBI TU(DPEpEeHINATBHOTO U
MHTETPATBHOTO HCYHUCIICHUS
(yHKIMI 0THOM TIEpEeMEHHOMT;
- OCHOBHBIE TIOHATHS U
OTpe/IeTICHUS;

- OCHOBHBIE TEOPEMBI
CYILIECTBOBAHHS U
€IMHCTBEHHOCTH PELICHHUS;

- TEOPEMBI O CBOMCTBAX PEIICHUN
JTUHEHHBIX TudepeHInaTbHBIX
YPaBHEHUH U CUCTEM;

- TEOPEMBI O MPECTABICHUN
peuieHuid qudpepeHnnaIbHbIX
YpaBHEHUU U CHCTEM C
NOCTOSIHHBIMU K03 puninenramu;
YTBEPKACHHS 00 YCTOWYUBOCTH;
- KpaeBbI€ 3a7]a4M U CBOWCTBA UX
pelLICHHUI;

- pemaTb OCHOBHBIE THITBI
TG depeHIaIbHbIX YpaBHEHUN
MIEPBOTO MOPSI/IKA;

- CTaBUTb U pEelIaTh 33734y
Komm;

- pemarh JUHEHHbIE YPaBHEHUS U
CHCTEMBI C TIOCTOSTHHBIMHU
kK03 punnenramuy;

- pemarpb JHHEHHbIC YPaBHEHUS
BTOPOT'O TOPSIZIKA C
NIepEeMEHHBIMA
kK03 punnenramuy;

- pemarh KpaeBble 3a/1a49H

YMers:
- IPUMEHSTh MaTEMaTHIECKHE
METOBI JUISI PeLLICHUS
MPaKTUYECKHUX 3a]a4
- pemarh TUIOBBIE 33]]auH 110
OCHOBHBIM pa3zJiesiaM Kypca,
UCTOJIb3Ys METO/BI alNreOpsl U
reOMeTpUH;

- BUJIETh 1IEJIOCTHOCTh
anredpandecKou u
reOMETPUUYECKOM TEOPUH U
MIPUMEHATh CPEJCTBA OJTHOU U3




ATUX 00JACTeH IS TOTYICHUS
pe3yJabTaTOB B IPYTOii;
pemaTh OCHOBHBIE 33/1a4H Ha
BBIYUCIICHHE MTPEEIIOB (PyHKIIUA,
IIPOCTEUIINE 3a/1a4H 110
nudGepeHIMPOBAHUIO U
WHTETPUPOBAHUIO, HA
pasiiokeHue (GyHKIUIA B PSIIBL;
MPUMEHSITh MAaTEMaTHICCKHE
METOJBI TSl PEIICHHST
MPAaKTUYECKHX 33/1a4;

- pemarhb TUIOBBIC 33]]auu 110
OCHOBHBIM pa3ziesiaM Kypca,
UCIIOJIB3Ysl METO/IbI TIUCKPETHOU
MaTeMAaTHKH;
-IPUMEHSATH CPEJICTBA
JTUCKPETHON MaTeMaTUKH IIPU
PEIICHUN TTPUKIIATHBIX
MaTeMaTHYECKUX 33]1a4;
-IIPUMEHSTh CPEICTBA
JCKPETHOW MaTeMaTHKH IS
penreHus nmpodeccunoHaTbHBIX
3a]1a4 TOBBIIICHHON CJIOXHOCTH

Bnaners:
- METOJAMH PELICHUS CHCTEM
anreOpandeckux ypaBHEHUH
- METOJaMH aHAJIUTHYECKON
reoOMeTpHUH
- CIIOCOOHOCTHIO
MHTEPIPETHPOBATH a0CTPAKTHBIE
Hay4Hble anredpanyeckue u
TreOMETPHUECKUE PE3YIbTaThI B
HEJSX PEeIIeHHs 3a/1a9
IPUKJIAJHOTO XapaKTepa;

- CIOCOOHOCTBIO MPUOOPETATh
HOBBIE HAyYHBIE H
npogeccuoHaIbHbIE 3HAHUS,
UCTIONB3YsI COBPEMEHHBIE
o0Opa3oBaTenbHbIE U
MH(POPMAIMOHHBIE TEXHOJIOTHH, a
TaKXe y4eOHYyI0 U
npodeccnoHaNbHYIO IUTEPATYPY;
-HaBbIKaMH MTPUMEHEHHS
COBPEMEHHOTO MaTEeMaTHIECKOTO
MHCTPYMEHTApHS JUIsl peIIeHHs
CJIOXKHBIX MPOPECCUOHANBHBIX
3ajay;

HaBBIKAMU MCIIOJIb30BaHUS
CTaHJapTHBIX METOJIOB Ma-
TEMAaTUYECKOTO aHAIHN3a U UX
NPUMEHEHHUS K PELICHUIO
MPUKJIAIHBIX 33/1a4;




- HaBBIKAMH MOJICJIMPOBAHUS
NPaKTUYECKUX 3a/1a4
g epeHaIbHBIMU
YPaBHEHUSIMU;
- YMEHHEM KJIaCCH(PHUIIUPOBATH
YPaBHEHMUS;
- YMEHUEM CTaBUTh U
uccienosars 3agady Komw;
- HaBBIKAMU MHTETPUPOBAHUS
MPOCTEUIIINX
TG epeHIaIbHbIX ypaBHEHUN
HEPBOTO MOPAIKA;

- YMEHUEM CTPOUTH peIlIeHUE
JIMHEMHBIX YPABHEHUU U CUCTEM;
- IPEJCTABICHUEM O METOaX
NpUOJIMKEHHOTO PeLleHHs 3aa4
¢ momMouIpio T hepeHInaTbHBIX
YPAaBHEHU;
-CIOCOOHOCTHIO
MHTEPIPETHPOBATH a0CTPAKTHBIC
Hay4Hble anredpanyeckue u
TreOMETPHYECKUE PE3YIBTATHI B
LEJIAX peleHus 3a/1a4
NPUKJIAJHOTO XapaKTepa

5.3. Onucanue nokazameneu u Kpumepuee OueHueanun Komnememquﬁ Ha

pasiudHblx omanax ux z[)opmupoeauu}l, onucanue wkKai ouenueanus.

Kon Otanbl WNHCTpyMeEHT, [Toka3zarenb OlleHUBAHUS
KOMITETEHIIHH dbopmupoBaHus OLIEHUBAIOIINN KOMITETEHITHH
KOMITETEeHIINH c(OpMHPOBAHHOCTH
KOMIIETECHITIH
OIIK-2, TIK-2 Oran [IpakTuyeckue 3aganug™ | A) MOJHOCTBIO CHOPMHUPOBAHA - 5
hopmupoBaHUs DKx3aMeH™ OaoB
3HAHUEBON OCHOBBI b) vactuuno chopmupoBana - 3-4
KOMIETeHIUH (3Tan Oaa
(dbopMupoBaHUS C) ne copmupoBaHna- 2 1 MeHee
CoJIepXKaTeIbHO- OaoB
TEOPETUYECKOTO
6asuca
KOMIIETEHIIIH)
JIeKIInOHHEBIE U
MIPAKTUYECKHE

3aHATUS 10 TEMaM:
Tema 1. JIuneiinas
anredpa
Tema 2.
MaTteMaTHdeCcKuii
aHamm3
Tewma 3. Teopus
BEPOSATHOCTEUN U
MaTeMaTH4decKas




CTaTUCTHKaA

*XapaKkTepUCTHKH HMHCTPYMEHTOB (CPeACTB), OLEHMBAKIMIMX CHOPMHPOBAHHOCTH
KOMIIEeTCHIIHIA.

IIpakTHyeckoe 3agaHMe — 5TO YACTHMYHO pPETIAMEHTHPOBAHHOE 3a/laHUe, MMEIoIIee
ATOPUTMUYECKOE WJIM HECTaHJapTHOE pEeUIeHHe, IO3BOJIAIONIEe JHArHOCTUPOBATH  yYMEHHUS
MHTETPUPOBATh 3HAHUS DPA3JIUYHBIX HAYYHBIX O0JIACTEH, apryMEHTHpPOBATh COOCTBEHHYIO TOUYKY
3peHUsi, JTOKa3bIBaTh MPAaBIWIIBHOCTh CBOEH IMO3MLIMH. MOJKET BBHINOJHATHCS B WHIUBUIYaTbHOM
MOPS/IKE WM TPYNIION 00yYarOImIUXCs.

JK3aMeH — KOHTPOJBHOE MEPONPHUATHE, KOTOPOE IPOBOAUTCS HO Y4eOHOW AMCIMIUIMHE B
BUJIE, MPEIYCMOTPEHHOM Y4EOHBIM IUIAHOM, 10 OKOHYaHMM U3y4YeHHs Kypca. 3aHsATHE ayIUTOPHOE,
IPOBOAMTCS] B YCTHOW WM MHUCHMEHHON (OpME C MCIOJIb30BaHWEM (DOHIIOB OIIEHOYHBIX CPENCTB IO
y4eOHOH TUCIHILIHHE.

5.4. Tunoevie KOHmMPOIbHBIE 3A0AHUA UTU UHbIE MAMEPUATbl, HEOOX00UMble
011 OUEeHKU 3HAHUI, YMEHUU, HAGbIKO8 u (uiu) onvima O0eameabHOCHmU,
Xapakmepuzyruiux Imansl QOPpMUpoeaHUs KOMNHEMEHUUIl 8 Npouecce 0C80eHUS

00pazoeamenvHOll NPOZPAMMBbL

Tekymaﬂ aTrecraunus:

HpaKTuquRue 3aJaHus A1JI CAaMOCTOATEIbHOM paﬁoTbI CTYAECHTOB.

3amanmue 1.
-4 2 1
1. [ana marpuna 4= 2 > -1 .Ecmu A — B = E, rae E — eqMHUYHAS] MaTPHUIA TOTO
1 -1 3

K€ pasMepa, 4TO U MaTpulla A, TO MaTpuna B paBHa ...

4 1 5
2. Onpenenurenb 170 paBeH ...

0 2 3
21 91
2.2 97
2.3 83
2.4 89

2 -1

3. ObpaTHOU A1 MaTpULIBI A= 3 2 SIBIISIETCSL. ..

4. Kakoit Oyner cucrteMa JMHEHHBIX ypaBHEHUH:

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

=m-i— j + 4K B3anmuo MEPIEHAUKYJISIPHBL, €CIIU

o

5. Bektops a=1+]+2K u
3HaYeHHE MapamMeTpa M paBHo ...




6. Ha nuneiinom npoctpanctse L 3anana onepanus ...
6.1 X+Yyel muamobex X,yeL

6.2 XXYe L s mro6six X,y e L

X
6.3 y €L pna mobsix X, yel

6.4 X’ € L mna mo6eix X,y € L

-4 2 1
7. Martpure 2 5 -1 cootBercrByer kamparuunas gopma T (X} X,;X;), paBnas ...
1 -1 3

8. JlnvHA mepHeHIUKYJsapa, OMYIIEHHOrO M3 Havalia KOOPJMHAT Ha MPSAMYIO, 3aJlaHHYIO
ypaBHeHnuem 3X —4y — 10 =0 paBHa ...

9. YpaBHEHHE HOBEPXHOCTH BTOPOTO MOpsaKa 3X2+2y>+622+6X-24z+21=0
ompesieNnser ...

10. Bepmmna napa6ononna 3x%+ 4y? - 12X — 2 = 0 uMeeT KOOPAUHATHI:

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

C={10; 11; 12; 13}. Torna, 41ciIO 2JIEMEHTOB MHO>KECTB D= AU(B\C) PaBHO...
VX+3
fX¥)=—F——-
12. OGnacte omnpeneneHust yHKIUU X" +5X+4 yyeer BU] ...

6X
mn(1+——)
13. Ilpenen o 3x paBeH ...

X—2
FO)=r—F-—
3 (x+5)-Inx
14. Toukoii pa3pbiBa GyHKIUU ABJISIETCS TOUKA ...
3
F(x) =
15. IIpou3BoHast BTOPOro Nopsaka GyHKIUN 2X+5 paBHa ...

16. ®ynkuus y = f(x) onpenenena Ha npoMmexyTke (-5; 4). Ha pucynke Hike n3o0paxeH rpadux
€€ MPOU3BOJIHOM.

'(x)

P

yi=11

5
|
|
l

=
%y

Pucynok. I'paduk npousBoanoii ¢pyukimu y = f(X)



Toraa Toukoit MuHIMYMa QYHKIMHN y = f(X) SIBISETCS TOUKA ...

x® —12x

, —_—
17.1lpousBoaHass (pyHKIUH UMEET BHI F(x)= . Torma, xomuuecTBO TOoUek meperunda

rpaduka GyHKIUU y=1(x) PaBHoO ...
18. I'opusoHTanbpHAs acUMIITOTa rpaduka GYHKIUH HMEET BUJ ...

y(X) = 2x* —3x

npu X = 10 u Ax =0,1 paBeH ...

a
F(X)==x"+2x*+x+1
20. Ilpum kakmx 3HaYeHUSAX a U b QyHKIIUA 3 SIBJISICTCSI TIEPBOOOPA3HOM

f(x)=(2x+1),

19. Muddepennunan pynxmm

st pyHKIUA

arctg2x
o= 0
21. MHOXecTBO MepBOOOPA3HBIX (YHKIIUU +4X" umeer Bug...
22. Tlnowmwaab GUrypsl, U300pa>KEHHOM HA PUCYHKE HIKE,
y A ;
: y=2%
/3
I
16
Y= 5
1 >,
1 P
0 4 X
paBHa ...
, —
23. O06uee pemienue AU depeHnnaibHOro ypaBHeHUs Xy'+y=Inx +1I/IMCCT BHI ...

24. TlpubmmxeHnHoe 3HadeHue GyHKImH z = f(X,y) = 3X2 - 9xy + y B TOUKe
A(1,07; 2,94), BeIYnCII€HHOE € TTIOMOIIBIO TTOJIHOTO Auddepeninana, paBHo ...

7=1-+/3-i

25. MoayIib KOMIUIEKCHOTO YHCIIa paBeH ...
0 2n + 3n
2 e

26. Cymma ymcioBoro psga "=t paBHa ...

27. Pagmyc cXOAMMOCTH CTENEHHOro psina paBeH 5. Torma mHTEpBan CXOAMMOCTH STOTO psijia
AMeEET BUTI ...

_ 32
8.  Eenn f(X)=X"+5x"—Xx"+2

Tetinopa no crenensm (x-1) paBeH ...

, TO KO3 UIMEHT a3 pa3lioKeHUs] JaHHOW (YHKLIUU B P

29. U3 ypHBI B KOTOPOH HaxosATCst 6 OENbIX MAapoB U 4 YepHBIX IIapa, BEIHUMAIOT OJTHOBPEMEHHO 4
mapa. Torga, BEpOSTHOCTh TOTO, YTO M3 YETHIPEX OTOOpPAaHHBIX IIAPOB TPH OKAXKYTCA OEIbIMHU
UrpanbHas kocTh Opocaercs nBa pasza. Toraa, BEpOSTHOCTh TOTO, YTO CyMMa BBINABIIUX OYKOB HE
MEHBIIIE JEBATH PaBHA ...

30. baHk BbIJaN MATH KPeIUTOB. BEpoATHOCTH TOTrO, UTO KPEOUT HE OYJET IMOTralleH B CPOK paBHA
0,1. Torga, BEpOSITHOCTh TOTO, UTO B CPOK HE OyAyT MOramieHbl TpH KpeauTa paBHa ...

31. Maremartndyeckoe OXHIAHHE TUCKPETHOW CIlydailHOH BENMYMHBI, 3aJaHHOH 3aKOHOM
pacrpeesieHus BEpOSTHOCTEN:
| X | 3| 5 |




| p | pl | p2 |

Torpaa, 3HaueHNE BEPOSITHOCTH p2 PaBHO ...

32. HenpepbiBHAas cilydaiiHasi BeTM4HMHA 3a/1aHa GYHKIMEH pacnpeesieHus

0 B  x<0
F0=12X iBe 0<x<5

25

0 B¢ >5

Torpaa ee nucnepcus paBHa ...
33. HenpepsiBHas cilydaiiHas BeIMUMHA - 3amaHa QYHKIMEH pacrpeieNIeHns] BepOsSTHOCTEH:

0 %  x<0
f(x) = ; B8 0<x<7
0 ioe > 7

Torna ee nucnepcus paBHa ...

34. U3 rerepalibHOM COBOKYITHOCTH M3BJI€UeHA BEIOOpKa o0bema n = 50:

i 1

1

2

1

4

1

5

9

0

Torz{a, HECMCHICHHAA OLICHKA MAaTCMATHYCCKOI'0 OKUAaHW paBHaA ...

35. 13 reHepasibHON COBOKYITHOCTH HW3BJICYCHA BBIOOpKAa oObeMa n = 114, MOTUTOH YacToT

KOTOpOI>'I HUMECT BU:
n,
e

I
|
:
|
Ll
I I
I |
! |
I |
1 I
e S |
P
of 4 8 12 16 20 i o
Torna uucio Bapuant Xi = 12 B BBIOOpKE PaBHO ...

36. IIpu mocTpoeHnU BHIOOPOYHOTO YpaBHEHHUS MApHOM perpeccu BBIYMCICHBI BHIOOPOUHBII
kodurment koppensuun rB = -0,66 u BHIOOpOYHBIC CPEAHUE KBAAPATUUECKUE OTKJIOHEHUS GX =
2,4ucY = 1,2. Torga BeiOopouHblil K03 urmeHt perpeccun X Ha Y paBeH ...

Ilepeuens 6onpocos 011 NPOMeNCYMOYH020 KOHmMpPOas 3Hanull Ha Ik3ameHe (1 cemecTp):
Teoperuyeckuii 0JI0K BOIIPOCOB:

Martpuisl ¥ UX BUJBI.

Onepanuy HaJ MaTpULIAMM.

Crenunuyeckue CBOMCTBa MATPUYHOTO YMHOKEHUS.

Brrunciienue onpeaenuTeneit KkBaapaTtHeiX MaTpuil 1, 2 1 3-TO MOPSAIKOB.

Munop u anreOpanueckoe T0MOJTHEHUE dTIEMEHTA MaTPHIIBI.

Teopema Jlamnaca.

ook wdE



7. CBoiicTBa omnpeaenuTene, BRITEKaroue u3 TeopeMsl Jlamnaca.

8. OoOparnas marpuna. Heo6xoanMoe M 10CTaTOYHOE YCIOBHE CYIECTBOBAaHUS OOpaTHOM
MaTpPHUIIBI.

9. AnropuT™ BBIYUCIICHHS 0OpaTHOI MaTpPHUIIBL.

10. PanHr mMaTpuIibl ¥ €ro BIYHUCICHHUE.

11. Teopema o paHre MaTpHIbl.

12. Cucremsbl uHeHBIX ypaBHeHHH — CJIAY 1 ux mMaTpudHas ¢popma 3amucu.

13. Meron obpaTtHo# Matpuubl pemenus CJIAY.

14. Meron Kpamepa pemenus CJIAY.

15. Merton 'aycca pemenus CJIAY.

16. Teopema Kponekepa Kamemmu.

17. CucreMbl 0fHOPOIHBIX YpaBHEHUH. DyHIaMEHTalIbHAsA CUCTEMA PELLICHUH.

18. BekTOpHI Ha MIIOCKOCTU U B IPOCTPAHCTBE.

19. Omnepauuu HaJ BEKTOPaMHU.

20. Pa3smepHOCTb U 6a3uC BEKTOPHOTO ITPOCTPAHCTBA.

21. Tlepexonm k HOBOMY Oa3ucy.

22. JluHeWHbBIC OTIEPATOPHI.

23. CoOcTBeHHBIC BEKTOPHI M COOCTBEHHBIE 3HAUCHHUS JTMHCHHOTO OrepaTopa.

24. Ksanpatuyabie pOpMBI.

25. 3HaKoOIpeaeIeHHOCTh KBaIPATUIHON (POPMEI.

26. MeTto/bl 3a/1aHUs ypaBHEHUE MPSAMOI Ha MIIOCKOCTH.

27. OKpy>XHOCTb U 3JUTUIIC.

28. T'mnep6osa u mapaboa.

29. VYpaBHEHHE IUIOCKOCTH U MPSIMO B TPOCTPAHCTBE.

30. IIpoctpaHcTBeHHBIE (PUTYPBHI.

IpakTnyecknii 610K BONPOCOB:

-4 2 1
1. [lana matpuna A= 2 ° -1 .Ecim 4 — B = E, rne E — equHU4YHAsg MaTpuua TOro
1 -1 3
e pa3Mepa, 4YTo U MaTpula A, To MaTpuia B paBHa.
4 1 5
2. Omnpenenurenb 170 PaBEH ...
0 2 3
2 -1
3. OOparHoit juist MaTpuupl 4=| 3 o | ABIUICTCH MATpULA ...

4. Cuctema IMHEHHBIX ypaBHEHUN

X + 2y + 1z = 3
4x + 5y + 7 =6
Oyner ...

5. Bekrope a = I+ j+ 2k u b=m-i- j_+ 4K 3ammuO NEPIEHAUKYIISPHBL, €CIU
3HA4YCHHUEC ITapaMeTpa M paBHO ...



-4 2 1

6. Marpuiie 2 5 -1 cootercrByer kBanparuusas hopma T (X} X,;X;), paBnas ...
1 -1 3
7. JlnuHa TepHEeHIUKYJSpa, OMYIICHHOTO M3 Havajia KOOpAWHAT Ha MPSAMYI0, 3aJlaHHYIO
ypaBHeHueM 3X — 4y — 10 = 0 paBHa ...
8. Bepmmna napa6ononma 3x2 + 4y? - 12X — 7 = 0 uMeeT KOOPAHHATHI:
10.1  (20;0;-12)
10.2  (3;4;-1)
10.3 (4;3;12)
104 (-2;0;12)

Ilepeuenv 6onpocos 0.1 npomeHCymouHo20 KOHMPOJis 3HaHull Ha IK3aMeHe (2 ceMecTp):
Teopernueckuii 6,10k BONIPOCOB:

CoNoOA~WNE

NNONNNNNNNNNNRPRRRRERRRRRR R
N, WNPFPOOONURWDNEO

29.
YCIIOBUU TI€
30.
31.
32.
33.
34.
35.
36.
37.

MHosxecTtBa. Onepanuu HaJl MHOKECTBaMHU.

AGCOII0THAs BEIMYMHA IEHCTBUTENBHOIO YKcia. OKpeCTHOCTb TOUKH.
OyHKIUA U €€ OCHOBHBIE CBONCTBA.

OCHOBHBIE 3JIEMEHTapHBIC (DYHKITHH.

[Ipenen uncnoBoil MOCIE10BATEIBHOCTH.

[Ipenen ¢pyHKIMM B OECKOHEYHOCTH U B TOYKE.

beckoneuHo Maiible 1 OECKOHEYHO OO0JIbLINE BEIUYMHBI, UX CBOMCTBA.
OCHOBHBIE TEOPEMBI O IIPEJIENaX.

IIpu3Haky cyuecTBOBaHMs Npeaea.

3ameuaTelIbHbIE PEEIbI.

HenpepbIBHOCTD (pyHKIIUH.

CBoiicTBa (h)yHKIMH, HETIPEPHIBHOM B TOUKE.

CoiicTBa (DyHKIIMH, HETIPEPHIBHOM Ha OTpE3Ke.

MeTo/1bI BBIYMCIIEHUS TIPEIENIOB.

Onpenenenne Nponu3BOIHON.

duznyeckasi, SKOHOMHUECKAs U TEOMETPUYECKasi TPAKTOBKA MOHATHUS IPOU3BOAHOM.
3aBUCUMOCTh MEX/1y HETIPEPBIBHOCTHIO U AU HepeHIupyeMOCTbIO (PYHKIMH.
OcHoBHbI€e TIpaBUiIa TU(PPEPEeHINPOBAHUS.

[Tpou3sBoiHas CI0XKHON M 00paTHOM (QYHKIHH.

OIaCTUYHOCTh (PYHKIIHH.

Teopema depma.

Teopema Posns.

Teopema Jlarpanxa.

IIpaBuno Jlonurans.

JlocTatouHoe ycaoBHE BO3pACTaHUs U yObIBaHUS (DyHKIIMH.
3HAKOONPEIETIEHHOCTh KBAAPATUYHON (OPMBI.

Heo6xoanmMoe ycinoBre CyliecTBOBaHUS SKCTpeMyMa (QYHKIINH.

Cxema uccnenoBanus (yHKIMU Ha SKCTPEMYM.

Boemyknocts Gynkuuu. Touku neperu6a. Teopembl 0 HEOOXOIUMOM M O JIOCTATOYHOM
peruoda.

AcumnToTsl rpaduka GyHKIMHA U UX BH]IBL

O61as cxema uccienoBaHusl GyHKIMHU U TOCTPOCHUS UX TPAPHUKOB.
Huddepennuman GpyHKIMM U ero CBOMCTBA.

[TepBooOpaznas ¢pynknus. Teopema o mepBOOOPa3HBIX 71T OJTHON (YHKIIUH.
Heonpenenenuslii nHTETpaJl.

CaoiicTBa HEOIpeIeJIEHHOT0 HHTETpaa.

WHTerpassl OT OCHOBHBIX 3JIEMEHTapHBIX (PYHKLIUH.

MeTobl HHTErPUPOBAHUS: METOJL PA3JIOKCHHUS.



38. MeToapl HHTETPUPOBAHUS: METO] 3aMEHBI TIEPEMEHHOIA.

39. MeToapl HHTEIPUPOBAHUS: METO HHTETPUPOBAHUS 110 YACTSM.

40. MHTerpupoBaHHEe MPOCTEHIINX PAITMOHAIBHBIX IPOOCH.

41. VnTerpupoBaHUE HEKOTOPHIX BUJOB UPPALIMOHAIBHOCTEH.

42. VHTerprpoBaHHE TPUTOHOMETPHICCKUX (PYHKITUH.

43. Unrerpansl , <HeOEpyIIUECsd B 3JIEMEHTAPHBIX (QYHKIHUAX.

44, TloHsTHe UHTErpaJIbHOW CYMMBI U €€ T€OMETPUUECKUI CMBICIL.

45. TlonsTHe ONpeaesIeHHOrO HHTerpalia — Kak IpeebHOe 3HaueHHEe HHTETPAIbHON CYMMBI.

46. ['eomeTpruecKuil CMbICI OIPEIEICHHOIO HHTErpaa.

47. DKOHOMHYECKHUHN CMBICI OMPEIETICHHOTO HHTErpasa.

48. JlocTaTo4HOE yCIOBHE CYLIECTBOBAHMS ONPEIEICHHOr0 HHTErpaa.

49. CBolicTBa ONpEAEICHHOTO HHTETpaIa.

50. Teopema o cpenHeMm.

51. ®opmyna Herotona - Jleitbuuna.

52. Cneuuguka UCIOIb30BaHUS METO/1a 3aMEHbl IIEPEMEHHON M MeToJ]a MHTEIPUPOBAHUS 110
YaCcTsIM PUMEHUTENBHO K OTPEICTICHHOMY HHTETrpay.

53. Bbluncienue miomanu miockux GUryp 1 UCHoIb30BAHUEM ONPEACICHHOTO MHTEerpaa.

54. Brpruncienune ooObema Tell BpalieHusl.

55. HecoOcTBeHHBII MHTETpAI.

56. ITpubnmxeHHOE BEIUMCIICHUE OTPEICICHHBIX HHTETPAJIOB.

57. Hcnonb3oBaHue NOHATHS ONPEIEICHHOTO HHTETPaia B SKOHOMHUKE.

58. uddepeHnmanbsaoe ypaBHECHHE U €T0 PEIICHUE: OCHOBHBIC OIIPEICIICHHMS.

59. [ludpdepenumanbHoe ypaBHEHHE IepBOro mnopsjaka. Teopema O CyIIeCTBOBaHMU U
€IMHCTBEHHOCTHU PEIICHUSI.

60. Henonnoe nuddepeHpanbHoe ypaBHEHUE IEPBOTO NOPsI/IKA U €ro peleHHe.

61. OmHopoanoe nuddepeHraIbHOe YpaBHEHHE MIEPBOTO MOPSIKA U €T0 PElICHHUE.

62. JluneitHoe nuddepeHnanbHOe ypaBHEHNE IIEPBOro MOPsiIKa U €ro peleHue.

63. JluneitHoe auddepeHnManbHOS YpaBHEHHE BTOPOTO TMOPSAKAa €  TOCTOSHHBIMU
KO3 PHULIHEHTaAMH.

64. Pemenue ogHOpoaHOTO MU GEepeHIaTbLHOE YPAaBHEHUE BTOPOTO MOPSIKA C ITOCTOSHHBIMH
KO3 PHUIHEHTaAMH.

65. Pemenne HeomHOopomHOro mUQQEpeHIMaIbHOe YpPaBHEHHWE BTOPOTO TMOpsAKa ¢
MOCTOSIHHBIMU K03(punimenramu.

66. YucnoBsie psapl. [loHSATHE CXOTUMOCTH YHCIOBOTO psiga. HeoOXxoaumerii mpu3HaK
CXOJIUMOCTH.

67. ['apMOHMYECKHU psiA U €T0 CBOMCTBA.

68. Psnbl c monoxkutensHbIMU wieHamu. [IpusHak J{anambepa cxoauMocTu.

69. WuTerpanbHBIi NPU3HAK CXOJUMOCTH.

70. 3nakouepenyromuecs psaabl. [IpusHak cxogumocTu JleoHuIA.

71. AOGCOJIOTHO M YCIIOBHO CXOJISIIITUECS PSIIBI.

72. CrenenHoil psa. O6macTe ¥ panyc CXOAMMOCTH CTETIEHHOTO ps/a.

73. Psax Makiopena.

74. Psan Teitnopa.

75. TlpumeHeHue psAAOB B MIPUOINKEHHBIX BHIYUCICHUSX.

76. OyHKUIMU HECKOJIBKUX nepeMeHHbIx — OHIT.

77. Tlpenen u nenpepbiBHOCTH OHIT.

78. TloHATHE YaCTHBIX MPOU3BOJHBIX U METOJ UX BBIYUCICHHS.

79. JTuddepenmuman OHII, ero cBoiicTBa 1 METO]T BEIYHACIICHHSI.

80. IIpousBonHas no HampasieHuto. [ paaneHT.

81. DkcrpemyM (GYHKIMHM HECKOJIBKHX TIEPEMEHHBIX. JlOCTaTOYHOE YCIOBHE SKCTpEeMyMa
(GyHKIMU IBYX EPEMEHHBIX.

82. Haumbombmiee n Hanmenbiee 3Hadenne OHIIL.



83. YcnoBHbIN 3KcTpeMyM. MeTon MHOXUTENEH Jlarpanika.

84. TlousiTue IBOWHOTO MHTETpaja U METOJIbI €0 BEIYHCICHUSI.

85. KommiekcHoe uncino. Onepanuu HaJl KOMIDICKCHBIMH YHCIIAMH.

86. Tpuronomerpudeckas u rmokasareiabHas opMa KOMILIEKCHOTO YMCIIa.
87. dopmymna Ditnepa.

IpakTnyecknii 610K BONPOCOB:
1. Manwl Tpu MHOXecTBa: A = {11; 13; 15; 17}, B={10; 11; 12; 13} u

C={10; 11; 12; 13}. Torpa, 4kcI0 dJIEMEHTOB MHOXKecTB D = AU(B\C) PaBHO. ..

NX+3

2. O6nactb onpenenenns pyuxkuun 1 (X) =

m UMeEeT BU]L ...
300 lim (1 - ijsx
. Hpepen A 3x paBeH ...
X—2
4. Toukol pa3psiBa QyHKIIHA f(x)= m SIBIIICTCS TOYKA ...
3
5. IlpousBoiHas BTOPOTo NopsaKa GyHKLIUU f(x)= oX+5 paBHa ...

6. @ynkuus y = f(X) ompenenena Ha npomexyTke (-5; 4). Ha pucyHke Huke M300paKeH
rpaduk ee MpoU3BOIHOIA.

<Y |

Pucynok. I'padux npoussoanoii pyukuuu y = f(x)
Torna Toukoi MunuMmyma GyHkiwn Y = f(X) sBiseTcs Touka ...

7. Ilpou3BoaHast GyHKIIUH UMEET BUJ f '(X) =x%-12x . Torna, konu4ecTBO TOUEK meperuda
rpaduka ¢pyrxumn Y = T (X) pasuo ...
8. luddepermman pyuximn  Y(X) = 2x% —3x npu x = 10 u Ax =0,1 pageH ...

F(X) =20+ 2%+ x+1
9. Tlpu xakux sHauenwsx a u b ynxmus F(X) —EX +2X° + X+ SIBJISICTCS

nepBoobpasuoit s pynkmun T (X) = (2X + 1)2 ?
arctg2x
1+4x°

11. IMnomane ¢urypsl, n300pakeHHON Ha PUCYHKE HUXKE,

10. MHoecTBO epBOOOPA3HBIX (PYHKIIUU f(x)= UMEET BU. ..
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paBHa ...

12. O6uee peurenne nuddepenmuansroro ypapaenns Xy + Y = IN X +Lumeer o ...
13. Hpubmmxennoe 3nauenue ¢pynxiuu z = f(X,y) = 3x% - 9Xy + y B Touke

A(1,07; 2,94), BeIUKCIEHHOE C IIOMOIIIBIO MOHOTO auddepeHnuana, paBHo ...

14. Moaynp KOMIUIEKCHOTO 4yHcia Z = 1- \/g N paBeH ...

0 2n + 3n
15. Cymma uncnoBoro psaa ZT paBHa ...
n=1

16. Panmmyc cXOIMMOCTH CTETIEHHOTO psiga paBeH 5. Torma mHTEpBalI CXOAUMOCTH TOTO
psina UMeeT BUJ ...

17. Ecmu f(X) = x*+5x° —x*+2 , TO KOO((GUIMEHT a3 Pa3IoKEeHHUS JaHHOW (PYHKINH B
psan Teitnopa no crenensm (X-1) paBeHn

Ilepeuens 6onpocos 011 NPOMEANCYMOYHO020 KOHMPOIA 3HaHULl HA IK3aMeHe (3 ceMecTp):

Teopernueckmnii 6,10k BONIPOCOB:

1. Cnyuaitnoe coObiTre. Knaccudukanus coObITUH.

2. Knaccuueckoe ornpeeneHue BeposiTHOCTU COOBITHS.

2. CTaTuCTUYECKOE ONPEEIIEHNE BEPOSTHOCTH.

4. I'eomerpuyecKoe onpeeseHre BEPOSTHOCTH.

5. OcHOBHBIE MOHATHSI KOMOUHATOPUKH.

6. [IpaBuna npou3BeCHUS U CYMMBI.

7. Buzapl KOMOMHAIUil 3JI€MEHTOB KOHEYHBIX MHOXECTB: pPa3MELICHUs, IEepPEeCTaHOBKH,
COUYETaHHUs U UX CBOMCTBA.

8. Beruncienue 4yuciia BO3MOKHBIX COUETaHUM, pa3MEIICHUN U IEPECTaHOBOK.

9. Oneparuu HaJ| COOBITHSIMHU.

10. Inarpammel Benna.

11. Teopema ci0keHUs 1711 HECOBMECTHBIX COOBITHIM.

12. [ToHATHE 3aBUCUMOCTH COOBITHH U YCIOBHAs! BEPOATHOCTb.

13. Teopema yMHOXEHHS BEPOSITHOCTEH.

14. ®opmyna MoIHON BEPOSTHOCTH.

15. ®opmyna beiteca.

16. IloHsATHE HEMPEPBIBHOMN U JUCKPETHOM CIly4allHOW BEJINYHMHBI.

17. ®ynxuusa pacnpeneneHust AMCKPETHOM cIy4aifHON BEJTMYMHBI U €€ rpaduk.

18. I[loBTOpHBIE UcTIBITaHUSA, hopMyna bepHymu.

19. JloxanbHas Teopema Jlammnaca.

20. UnTterpanpHas Teopema Jlamaca.

21 Maremarudeckoe 0KHJIaHuEe, METO BEIYMCIICHUS M CBOMCTBA.

21. Jlucniepcusi, METOJ1 BEIUMCIIEHHS U CBOMCTBA,

22. CpenHee KBaipaTUYECKOE OTKIOHEHHE.

23. Moga u MeauaHa.

24. HenipepwIBHBIE CITy4aliHbIC BEJTMYMHBI U HX BEPOSTHOCTHBIE XapaKTEPUCTHKH.

25. UnrerpanbHas u quddepenimanbaas GyHKIMS pacpeiesieHus.



26. PaBHOMEPHOE pacnpe/ieIieHUE U €ro XapaKTePUCTHKH.

27. Pacupenenenue Ilyaccona u ero xapakTepUCTUKH.

28. DKCIOHEHIMAILHOE paclpeiesieHUE U €0 XapaKTePUCTHKU.

29. HopmaiibHOE pacnipeiesICHUE U €ro XapaKTepUCTUKH.

30.IIpaBuio Tpex curm.

31. I'enepanbHas U BBIOOPOYHAS COBOKYITHOCTH, TIOBTOPHAsI U OECIIOBTOPHAS BHIOOPKH.

32.OMnupudeckas GyHKIHS pacrpeaeiCHHs.

33. Cpennee apudmeTHIecKoe, JUCIIEPCHs], CTAaHaPTHOE OTKJIIOHEHHE, MO/, MEeIMaHa, pa3Max
BapHAIIOHHOTO pAJa.

34. I'padrueckoe mpeacTaBIeHUE CTATUCTUICCKUX JAHHBIX.

35. HecMenieHHOCTh M COCTOSITEIbHOCTh BELIOOPOYHOM OIICHKH.

36. JloBepurenbHas BeposiTHOCTh. DopMyIia pacuera JOBEPUTEIbHON BEPOSITHOCTH.

37. Cpenusis KBaapaTHueckas OMIMOKAa XapaKTepUCTHUK BHIOOPKHM TMpU MOBTOPHOM U
0€3MOBTOPHOM OTOOPE UICHOB.

38. IlonsTre cTaTUCTUYECKOM TUITOTE3BL.

39. Kpurepuit Konmoropoga.

40. Kputepuii cormacus «Xu-KBajpary.

41. Kputepuii cornacus [lupcona.

42. IlonsiTve KOPPEIALIMOHHON 3aBUCUMOCTH.

43. OCHOBHBIE 3a7]a41 TEOPUHU KOPPEISALIUU: BEIOOP CBSI3H, OLIEHKA TECHOTHI U CYIIECTBEHHOCTH
CBSI3H.

44. KoaphuueHT KOppemsIuu, METOIbI €T0 BBIYMCICHUS U CBOWCTBA.

45. MeToa HAaUMEHBIITUX KBaJAPaTOB.

IpakTn4yecknii 610K BONPOCOB:

1. W3 ypHbl B KOTOpOM HaxomaTcsi 6 OeyblX wWapoB M 4 YEpHBIX I1apa, BbHIHUMAIOT
OJTHOBpeMEHHO 4 1mapa. Torna, BEepoITHOCTb TOTO, YTO U3 YETHIPEX OTOOPAHHBIX IIAPOB TPU OKAXKYTCS
o6enpiMu MrpanbHas kocTh Opocaercst ABa pas3a. Torzma, BEpOSATHOCTb TOrO, YTO CyMMa BBIMaBIIMX
OUYKOB HE MEHBIIIE JIEBITH PaBHA ...

2. BaHK BBIJAN TATH KPEAWTOB. BEpOSTHOCTH TOTO, YTO KPEOUT HE OyAET MOTalieH B CPOK
pasna 0,1. Torza, BEpOSITHOCTb TOTO, UTO B CPOK HE OYyT MOITIIEHBI TPH KPEANUTa paBHa ...

3. MaremaTnueckoe OXHIaHWE AUCKPETHOH CIy4YailHOW BENWYMHBI, 3aJaHHOW 3aKOHOM
pacnpeeseHus: BEpOATHOCTEN:

X S
p P
1 2
Torna, 3HaueHNEe BEPOSITHOCTH P2 PABHO ...

4. HenpepbiBHas cilydaiiHasi BeJIMUMHA 3a/1aHa (PyHKIMEH pacripeeneHus

0 1de x<0
f(x) = 2X ioe 0<x<5

25

0 1de >5

Torpa ee nucnepcus paBHa ...
5. HempephIBHAs CilydaiiHas BeIMUMHA L 3anaHa QyHKIHEi pacrpe/e e s BEPOSTHOCTEIL:

0 i  x<0
f(x)=; B8 0<x<7
0 i >7

Torna ee nucnepcus paBHa ...
6. V13 reHepasibHOM COBOKYIHOCTH M3BJIeueHa BbIOOpKa o0bema N = 50:



1 1 14 15

4 1 20 7
i 9
Toraa, HecMelIeHHas! OILIEHKAa MaTEMaTUYeCKOro OXKUIaHUs paBHa ...

7. VI3 reHepalbHON COBOKYITHOCTH H3BJIedeHa BBIOOpKa oObema N = 114, moimMroH 4yacrot

KOTOPOW MMEET BUJ:
n;

A

L

R DU S ——
[Ny SRR PRp——

ol 4 8 12 16 20 T X

Toraa uncio BapuaHT Xi = 12 B BBIOOpPKE paBHO ...

8. Ilpu mocTpoeHHH BBHIOOPOYHOT'O ypaBHEHHUS MapHON pPErpeccHd BBIYUCIIEHBI BHIOOPOYHBIN
kod(dunmeHT xoppesiauu g = -0,66 ¥ BEIOOPOYHBIE CPEAHIE KBAPATUICCKUE OTKIIOHEHHS Ox = 2,4
u oy = 1,2. Torna Be1OOpouHbIN KO3 uimeHT perpeccuu X Ha Y paBeH ...

5.5. Memoouueckue mamepuansl, onpedenawujue npoyeoypvl OUEHUBAHUA 3HAHUIL,
YMEHUIl, HABLIKO8 U (Unu) Onblma O0esameabHOCMU, XAPAKMEPUIVIOUUX IMansvt Gopmuposanus
KomnemeHuuil.

OTBeThl O0YYarOMIETOCs Ha IK3aMeHe OIICHUBAIOTCS KaXIbIM IMEJaroru4ecKuM pabOTHUKOM
110 HAMUOALILHOU cCUCmeMme.

Kpumepuu oyenku omeema na 60npocel IK3ameHa:

Kpumepuu oyenku omseema na 60npocvl meopemuuecko2o 610Ka:

«5» — oOy4Jaronuiicss rayo0KO M MPOYHO OCBOWJI MPOTPAMMHBIM MaTepHuai, MCUYEPIIBIBAIOIIE,
MOCNe0BaTeNbHO, TPAMOTHO M JIOTUYECKH CTPOMHO €ro u3jaraeT, TECHO YBSI3bIBA€T C 3aJayaMH H
OyIylie AesTeIbHOCThI0, HE 3aTPYIHSETCS C OTBETOM MNPU BUAOUZMEHEHWHW 3aJaHHs, CBOOOIHO
CHpaBIsieTCS C 3aJadyaMl M TPAKTHUYECKUMU 3aJaHUSIMH, MPaBUIBHO OOOCHOBBIBAECT MPHHSITHIE
pelIeHus, yMEET CaMOCTOsTEIbHO 00001IaTh U U3JlaraTh MaTepuall, He JOMyCKasi OTHOOK;

«4» - oOywaromwuiicss TBEpIO 3HAET MPOrPaMMHBIM MaTepuan, TPaMOTHO U TO CYIIECTBY
M3JIaraeT ero, He JOMyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOMPOC, MOXET MPABUIBHO
MPUMEHSITh TEOPETHUECKUE TOJOKEHHS U BIaJeeT HEOOXOIWMBIMH YMEHHUSMU M HaBBIKAMH TpU
BBITIOJTHEHUH MMPAKTUICCKUX 3a/IaHU;

«3» - o0yJarouiics OCBOMJI OCHOBHON MaTepual, HO HE 3HAET OTJENbHBIX JeTallel, T0MyCcKaeT
HETOYHOCTH, HEJAOCTAaTOYHO TpaBUJIbHBIE (POPMYJIMPOBKH, HApPYyIIA€T IMOCJIEI0BATEILHOCTh B
W3II0KEHUU TMPOTPAMMHOTO MaTepuana M HCHBITHIBACT 3aTPyJHEHUS B BBINOJTHEHUU MPAKTUUYECKUX
3aJIaHn;

«2» - oOyuaromuiicss He 3HaeT 3HAYUTENIbHON YacTH MPOrpPaMMHOTO MaTepuaia, IOMyCKaeT
CYIIIECTBEHHBIC OMIMOKH, C OONBIIMMH 3aTPYTHCHUSMH BBIMOJTHSIET MPAKTUUECKUE 3a/TaHUS, 3aa9H.

Kpumepuu oyenku npakmuueckozo 3a0anus.:

«5» — 3a7aHue BBITIOJIHEHO BEPHO, JIaHBI SICHBIE AaHAIMTHYECKUE BBIBOJBI K PEIICHUIO 33J1a4H,
MOJIKPETIJICHHBIE TEOPHEIA;

«4» — 3amaHue BBIMOJHEHO BEPHO, OTMEYAETCS XOpOIIee pPa3BUTHE apTyMEHTa, OJHAKO
OTMEYEHBI IOTPEITHOCTH B OTBETE, CKOPPEKTUPOBAHHBIE MPU COOECEIOBAHUY;

«3» — 3ajaHWe BBIMOJHEHO C MATEMATHYECKUMHU OIMMOKAMHU, OTCYTCTBYIOT JIOTHYECKHE
BBIBOJIBI M 3aKJTFOUEHUS K PEIICHUIO;



«2» — 3aaHu€ HE BBIIIOJIHCHO, MPEACTABICHHBIC PACUCTHI IIPOBCACHEI C OI_HI/I6KaMI/I, CACIaHbl
HCBCPHLBIC BBIBOJLI IO PCIICHUIO 3a1a4N

6. IlepeyeHb OCHOBHOM M JONOJHUTEILHON Y4eOHOI JTUTEPATYPHI AJIs1 0CBOCHHSA

y4eOHOM IMCUMILINHBI.

6.1. Ocnoenasn rumepamypa.

1. KomputoBa, H.T. MaremaTtnyeckuii aHamu3: ydeOHO-METOAWYECKOe Tocobue /
H.T.KonsutoBa, M.JI. [lonny6nas, E.I'. CBepaioBa. — 2-e u3a., crep. — Mocksa; bepnun : Jlupekt-
Menua, 2017. — 94 c.: URL.: http://biblioclub.ru/index.php?page=book&id=477628

2. BeperennukoB, B.H. Bricmas wmaremarvka. AHaTUTHYeCKas TEOMETpUs: Y4eOHO-
Meroaudeckoe nmocooue / B.H. BeperennnkoB. — Mocksa; bepaun : lupekr-Menua, 2018. — 193 c.:
URL.: http://biblioclub.ru/index.php?page=book&id=482727

6.2. /lonoanumenvhasa aumepamypa

1. T'openos, B.1. MaremaTtuka: cOopHuk 3amay u ynpaxsHenwii: [16+] / B.W. T'openos,
T.H.Jlemamesa, O.JI. Kapenosa, mom o6m. pen. B.M. Topenosa; Poccuiickas MexmayHapoHas
akamemuss Typusma. — MockBa: VYHuBepcurerckas knura, 2016. — 112 c.: URL:
http://biblioclub.ru/index.php?page=book&id=574947

bakcr JI.A.®uHaHcoBas MareMaTHka Y4eOHO - METOAUYecKoe mocobue uis OakaaaBpoOB IO
HaIpaBJICHUSM MOATOTOBKHM " DKoHOMUKA", MeHeKMeHT" (MaTeMaTHYeCKuid UK aqucuuiuimH), 2013
r. http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya

bakcr JILA. Teopusi BeposTHOCTEH M MaTeMaTudeckas cTaTUCTHKa: yued. mocoOue., 2012 r.
http://1ib.7480040.ru/index.php/uchebno-metodicheskie-posobiya

7. Ilepeyenb pecypcoB HHPOPMAUOHHO-KOMMYHUKAIIMOHHOM ceTH « UHTEepHeTY,
COBpeMeHHbIe NpodeccuoHabHbIE 0a3bl JAHHBIX 1 HH()OPMALIMOHHbIE CUCTEMBbI,

Heo0XoaAMMBbIe VISl OCBOCHHMS Y4eOHOM U CHUIIINHBI

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

2. http://lwww.edu.ru/ — 6ubnuoreka ¢enepanbHoro mopraia «Poccuiickoe oOpa3oBaHHE»
(COmep)KUT KaTaJlOT CCHUIOK HA HWHTEPHET-PECYPCHI, 3JICKTPOHHBIC OUOIUOTEKH IO Pa3UYHBIM
BOIIpOCaM 00pa3oBaHus)

3. http://www.prlib.ru — Ipe3unenTckas OubaMoOTEKA

4. http://www.rusneb.ru — HartnonasbHast 3JIeKTpOHHAs OMOIHOTeKa

5. http://elibrary.rsl.ru/ — caiit Poccuiickoit TOCyaapCTBEHHON OHOMHOTEKH (pasjen
«OneKkTpoHHast ONOINOTEKAY)

6. http://elibrary.ru — nayunast snextponnas 6ubnmoreka «Elibrary»

7. http://lib.icone.ru - OnektponHo-6uOmmuoreynas cucrema AHO BO «UucTtutyT
HEMpPEepHIBHOIO 00pa30BaHUS»

8. https://zbmath.org SWMATH

9. http://www.problems.ru Murtepuet-npoekT «3amaum» mo Matematuke

10. http://eqworld.ipmnet.ru/  HayuHno-oOpa3oBatenbnblii  cadt EqWorld —  Mup

MaTeMaTHYeCKUX YpaBHEHHI


http://biblioclub.ru/index.php?page=book&id=482727
http://biblioclub.ru/index.php?page=book&id=574947
http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya/author/17-l-a-bakst
http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya/17-987-5-905248-15-3
http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya/17-987-5-905248-15-3
http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya
http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya/author/17-l-a-bakst
http://lib.7480040.ru/index.php/uchebno-metodicheskie-posobiya/16-978-5-905248-04-7
https://zbmath.org/
http://www.problems.ru/
http://eqworld.ipmnet.ru/

8. MeToanueckue ykazaHus JJ1s1 00y4al0IIMXCsl 10 OCBOCHUIO Y4eOHOI

AUCIHUILIHHBI

OcBoenue oOyyaromuMcsi y4eOHOH IUCHMIUIMHBI «BbicmIasi MaTeMaTHKa» NpeAroyaraet
M3y4YeHHE MATepUAIIOB TUCLUILUIMHBI HA ayJIUTOPHBIX 3aHITHUSX U B XOJE CAMOCTOATEIbHOU pabOTHI.
AynuTOpHBIE 3aHATHS TPOXOMAT B (OpME JIEKUMH W MpaKTUYecKHX 3aHATHi. CamocTosTenbHas
paboTa BKJIIOYAET pa3HOOOPa3HbIN KOMIUIEKC BUJIOB U (hOpPM pabOThI 00YUYaIOIIHUXCSI.

Jis ycremHoro OCBOCHHsI Y4eOHOW IUCHMIUIMHBI M JIOCTHIKCHHUS ITOCTABJICHHBIX NI
HE0OXOMMO BHUMATEIbHO O3HAKOMHTHCSI HACTOsIIEH paboueil mporpamMmbl Y4eOHON NHCHUIUIMHBI.
Ee moxer mpeacTaBuTh NIpenojaBaTelb Ha BBOJHOW JIEKIMH WM CAMOCTOSTEIHHO OOyYarouIuiics
UCIoJIb3yeT HHpopMauio Ha opunuanbsHoM MaTepuer-caiite MHCTHTYTA.

Crnenyer oOpaTUTh BHUMAaHHE Ha CIIMCOK OCHOBHOM M JIOTIOJIHUTEIIBHOW JINTEPATyphl, KOTOPAs
UMeeTCsl B 3JICKTPOHHOM OubinmoreuHoil cucteme WHCTUTyTa, Ha MpeajaraeMble IpernojaBaTesieM
pecypchl HHQOPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHON cetn MHTepHeT. DTa nHbopMamus HeoOxoqmma
JUISL CAMOCTOSITENIbHOM pabOThI 00YYaroIerocs.

[Ipy TOATOTOBKE K ayAWTOPHBIM 3aHITUAM HEOOXOJMMO IOMHHTH OCOOCHHOCTH Ka)JIOH
(hOpMBI €ro MpoBeICHUSI.

Ilodecomoeka k yuebHOMY 3aHAMUIO TeKYUOHHO20 MUNA 3aKITFOYAETCS B CIICTYIOIIEM.

C nenpio obOecnievyeHus YCHEIIHOro 00y4YeHusl 00y4aromuics TOJKEH TOTOBUTHCS K JIEKIIHH,
MOCKOJIBKY OHA SIBJISIETCS BaYKHEHIeH hopMoii oprann3zanuy ya4eOGHOro mporecca, HOCKOIbKY:

— 3HaKOMHT C HOBBIM yU€OHBIM MaTepHAIIOM;

— pa3bsCHAET y4eOHBIE 3JIEMEHTBI, TPYIHBIC JIJISl TOHUMaHUS;

- CHCTEMaTH3HpYyeT yueOHBI MaTepHal;

- OPUEHTHUPYET B yueOHOM MpoIiecce.

C 3TOH 1IeNbIO:

— BHHUMATEJIbHO MPOYUTANTE MaTepUall IPEIbIAYIIeH JeKIUH;

- 03HAaKOMbTECHh C y4€OHBIM MaTE€pPHAJIOM IO y4eOHUKY M Y4€OHBIM MOCOOUSM C TEeMOMU
MPOYUTAHHOM JICKIIHH;

- BHECHUTE JIOTOJIHEHUS K IOJy4YEHHBIM paHee 3HaHWAM [0 TeMe JIEKLIMM Ha IMOJIsX
JIEKIIMOHHOM TETPAJIH;

- 3alUIIATE BO3MOXHBIE BOIPOCHI, KOTOPHIE BBl 3aJaJUTe JIEKTOPY Ha JIEKIHUA 10
MaTepHualy U3y4eHHOMU JIEKIINY;

— nocrapaiTech ysICHUTh MECTO U3y4aeMOM TeMbI B CBOEH MOJITOTOBKE;

- y3HaiiTe TeMy MpeacTosImel JeKIuu (0 TeMaTHMYecKOMy IUIaHy, Mo HHGOpMaiuu
JIEKTOpA) U 3alMIINTe HHPOPMAIIHIO, KOTOPOH BbI BIaJ€eTe M0 JaHHOMY BOIIPOCY

Ilo02omoeka Kk npakmu4ecKkomy 3aHamur0

[Ipy MOArOTOBKE K MPAKTHMUECKOMY 3aHATHUIO CIeAyeT oOpaTUTh BHUMaHHE Ha CIEIyIOIIHe
MOMEHTBI: Ha MpOLEecC MpeABapUTEIbHONW MOArOTOBKH, Ha pabOTy BO BpeMs 3aHATHUS, 00pabOTKY
IIOJIyYEHHBIX PE3YJIbTATOB, UCIIPABIICHUE ITOJyYEHHBIX 3aMEYaHU.

IIpedsapumenvras noo2omoeka K NpaKmMuyeckoMy 3aHAmMul0 3aKII0YaeTcs B U3YyUCHUU
TEOPETUYECKOT0 MaTepHala B OTBEJCHHOE ISl CAMOCTOSITENIbHONW PabOThl BpeMs, O3HAKOMIICHHE C
WHCTPYKTUBHBIMHA MAaTE€pUAIAMHU C LIEJIBI0 OCO3HAHMS 33]1a4 PAKTUYECKOT0 3aHATHS.

Paboma 60 epems nposedenus npakmuuecko2o 3aHamus BKII0OYaeT HECKOJIbKO MOMEHTOB:

- KOHCYJIbTUPOBAHME  CTYACHTOB IPENOAABaTEIsIMU € LENbI0  IIPEAOCTaBICHUS

I/IC‘{CpHBIBaIOII_Ieﬁ I/IH(I)OpMaLII/II/I, HCO6X0,[[I/IMOI7I L CaMOCTOSATCIIBHOT'O BBITTIOJIHCHHUA NPCIJIOKCHHBIX



IpenojaBaTesieM 3ajad, O3HAKOMJICHHE C IpaBWJIaMH TEXHUKH O€30MacHOCTH Ipu paboTe B
ayJIUTOpUHY;

- CaMOCTOSITENIbHOE ~ BBIMOJIHEHUE  33JaHUN  CcOrIacHO  0003HAaueHHOW  y4eOHOil
IIPOrpaMMOM TEMATUKH.

Camocmosmenvuas paboma.

Jns  Oomnee yriyONeHHOro W3y4YeHHs TEMBbl 3aJaHHUA Ui CaMOCTOSATENBHOM paboThI
PEKOMEHAYETCs BBIIOJIHATh MAapalIeIbHO C U3y4YEeHUEM JaHHOM TeMbl. Ilpu BbINOIHEHNH 3aaHuii 1O
BO3MOKHOCTH UCIIOJIb3YHTE HArJIAIHOE MpeICTaBlIeHue Marepuaia. bonee moapoOuas napopmanus o
caMOCTOsITeNIbHOW paboTe mpeicTaBieHa B pasfenax «YuyeOHO-MeToaudeckoe obecredyeHue
CaMOCTOSITENIbHOW ~ paboThl  TO  JUCHMIUIMHE  (MOAYHIo)», «MeToauuecKkue yKa3aHus K
CaMOCTOATENILHON paboTe Mo TUCIHUIUIUHE (MOTYITION ).

Ilo0comoska Kk IK3aMEHY.

K 3k3aMeHy HEOOXOIUMO TOTOBUTCS ILIEJICHAINPABICHHO, PETyJIPHO, CUCTEMAaTHYECKU U C
NEPBBIX JHEW 00ydeHus Mo JaHHOH auciuruinHe. [1ombITKH 0CBOUTh Y4eOHYIO TUCIHUILIMHY B IEPUOJ
3a4eTHO-9K3aMEHAI[MOHHOM CECCUH, KaK IpaBWIO, MPHHOCAT HE CIHUIIKOM YIOBJIETBOPUTENIbHBIC
pe3yJbTaThl.

[Ipr moaroToBke K 5K3aMeHy OOpaTUTe BHUMAHHE Ha 3aIUTYy MNPAKTUYECKUX 3aJaHUi Ha
OCHOBE TEOPETUYECKOI0 MaTepuaa.

[Ipy mOAroTOBKE K JK3aMEHY IO TEOPETUYECKOW YacTH BBIICIUTE B BOIPOCE TJIABHOE,
CyllecTBEHHOe  (MOHATHS, MpHU3HAKM, KiIaccupukauMm W 1Op.), [pHUBEIUTE  MPHUMEPHI,
WLUTIOCTPUPYIOIINE TEOPETHUECKUE TTOI0XKEHUSI.

[Tocne mnpeanoXeHHbIX YKa3aHUH Yy OOydYarolUXcs [IOJDKHO C(HOPMHUPOBATbCS UYETKOE
npeacTaBiIeHne 00 o0beMe M XapakTepe 3HAHWK M yMEHWH, KOTOPBIMH Hago OyAeT OBIAIETh II0
JUCLUIUINHE.

9.1Iporpamuoe odecnieyeHrne HHGPOPMANMOHHO-KOMMYHUKANMOHHBIX TEXHOJIOT Uil

9.1. Hughopmayuonnvie mexnonozuu

[IepcoHaIbHBIE KOMITBIOTEPBI;
JlocTyn K MHTEpHET
[IpoexTop.

Cucrema VOTUM

o Y

9.2. Ilpozpammnoe obecneuenue

. Windows 7

. LibreOffice Writer,

. LibreOffice Calc,

. LibreOffice

. Impress

. ZOOM (OTKpBITHII JOCTYII)

. «Cxaitm» (OTKpBITBII JOCTYI)

N O 01Tk, WN B

9.3. Hughopmayuonnsie cnpasounvie cucmemol

1. YuuBepcuterckas uapopmaironnas cuctema POCCUS - http://www.cir.ru/
2. lapant


http://www.cir.ru/

10. ITepeyeHb MaTepUAIBbHO- -TEXHHYECKOI0 00ecreyeHmsi, He00OX0AMMOTr0 151

peajM3auMu MPOrpaMMbl M0 y4eOHOI TMCUMILINHE

1. YueOHble ayAUTOPUH ISl IPOBEACHHS 3aHATUH JIGKIIMOHHOTO TUIIA, IPAKTHYECKUX 3aHATUH,
I'PYIIOBBIX U UHAUBUAYAIBHBIX KOHCYJbTAUI, TEKYIET0 KOHTPOJISA U IPOMEKYTOYHOM aTTECTALUH.

2. llomemienuss g CaMOCTOSITENIBHOM pPAaOOTHI CTYJIEHTOB, OCHAIIEHHbIE KOMIIBIOTEPHOU
TEXHUKOM € BO3MOXHOCTBbIO MOAKIIOUEHHA K ceTu «VIHTepHeT» U obecrieyeHueM JocTyna B
3NIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIBHYIO CPEy HHCTUTYTA.

11. O6pa3oBaTesibHbIE TEXHOJIOTUH

[Ipu peanu3zanuu y4eOHOW AUCIMIUIMHBI «BhICHIass MaTeMaTHKA» MPUMEHSIIOTCS Pa3IHdHbIC
00pa30BaTeIbHBIC TEXHOIOTHH.

OcBoeHue yueOHOU TUCHUIUIMHBI « BhICHIass MaTeMaTHKa» MPeayCMaTPUBAET UCTIOIb30BaHUE
B y4eOHOM IpoIecce aKTUBHBIX M MHTEPAKTHBHBIX (HOPM HpOBENEHUS YYEOHBIX 3aHATHH B (Gopme
pa3bopa KOHKPETHBIX CHUTYyalllil, BHIYUCIUTEIbHBIC TPCHUHTH B COYETAHUHU C BHEAYAUTOPHO# paboToi
C 1eIbio (hOpMHUPOBAHUS M PA3BUTUS MTPO(PECCHOHATBLHBIX HABBIKOB 00YYaIOITHXCS.



