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1 UICXO/IHBIE JAHHBIE U KOHEYHBIN PE3YJILTAT U3YUEHUS
JTUCLHUATIIAHBI (MOYJIS)

1.1 Henan u3yyeHUuss JUCHUNIMHBI (MOXYJISA)

[enbto uM3ydeHUs AUCIUIUIUHBI sIBAseTCS (OpMUpPOBaHHME Y OOYYAIOUIUXCS
MaTeMaTU4YeCKOM  KyJbTypbl, BKIIOYAlOmedW B ceOs  sICHOE  TMOHUMAaHUE
HEOOXOJUMOCTH MaTEMaTUUECKON COCTaBIsoeH B 00IIel MoAroToBKe OakanaBpa,
BBIPA0OTKY TIPEACTABICHUA O pOJM W MECTe MaTeMaTUKU B COBPEMEHHOM
IUBUJIN3ALUA U B MUPOBOU KYJbTYpPE, YMEHHUE JJOTUUYECKH MBICIUTh, ONIEPUPOBATH C
a0CTPaKTHBIMU OOBEKTAaMU U OBITh KOPPEKTHBIMHU B YIOTPEOJEHUN MATEMaTUYECKHUX
NOHATHM W CHUMBOJIOB ISl  BBIPQXKEHUS  KOJMYECTBEHHBIX  OTHOUICHHUI
JNEUCTBUTEIIBHOTO MUDA.

1.2 3apaum (ucUMIIMHBI (MOILYJIs)
OCHOBHBIMH 3aJJaUYaMy JUCIUIUINHBI IBISIOTCS:

- cbopMHUpPOBATh TIPEJCTABICHUE O IIEHHOCTH MAaTeMaTHKHU, KaK HAayKu, U €e
pPOJIM B €CTECTBEHHOHAYYHBIX U MHKEHEPHO-TEXHUYECKUX UCCIEIOBAHUSIX, a TAKXKE B
pelIeHNd UWHTEJUICKTYaJdbHBIX 3a7a4 M3 Pa3Iu4YHBIX cdep UYeIOBEUeCKOM
JIEATSIIHHOCTH;

- chopMHUpOBATh TMPEJCTABICHUS 00 WACAX M METOJaX MaTeMaTHUKH, O
MaTreMaThKe, Kak (opMe ONMUCAaHUS M METOJE IO3HAHUS OKPYXKAKIIEro MHpa, O
3HAYMMOCTH MaTEMAaTHKH KaK YaCTH OOIIeUeIOBEUECKOU KYIbTYPHI.

- I3y4nTh (QyHIAMEHTAJIbHBIC IIOHSATHS, OCHOBHBIC KOHIICIIIMM M METOJIbI
MaTeMaTHKHU,

- TOOUTHCS, YTOOBI CTYJICHTHI OBJIQJICNIM HAOOPOM CTAHIAPTHBHIX MPOIEAYP IS
aHaJu3a 3aJJaHHOM MOJIEIILHOM CUTYyaIluH, a TAaKKe BBIpaOOTKA MPUEMIIEMBIX MOJIEIeH
TS TIOCJIEIYIOIIETO aHAIn3a;

- IOJTOTOBUTh K PEHICHHWIO 3aJa4 C HKCIOJIb30BaHWEM 0a3bl 3HAHUU
MaTeMaTUYECKUX U €CTECTBEHHOHAYUYHBIX JUCIUILINH.

1.3 Mecto aucuumiunbl (MoayJs) B crpykrype OII BO

JuciunnmHa oTHOcUTCS K oOs3aTenbHOM dYactu bnoka 1. JlucHUIIHHBL
(Momynu) oOpa3oBaTeIbHON MPOTPAMMBEI.

1.4 O0beM quCHUIIMHBI (MOAYJIs1) U BUABI Y4eOHOM padoThI

O0beM nmucHMIUIMHB  (MOAYJS) B 3a4ETHBIX €IMHHUIIAX C YKa3aHUEM
KOJIMYECTBA AaKaJEMUYECKHX YacOB, BBIJCICHHBIX HAa KOHTAaKTHYIO paboTy
oOydarommxcs ¢ TmpenojgaBareneM (IO BUAaM Y4YeOHBIX 3aHATHA) W Ha
CaMOCTOSATEIHLHYIO pab0Ty 00yJaromuxcs mpeIcTaBIeHbI B Ta0uIe 1.1



Tabmauna 1.1 a

O06beM TUCUMIUTMHBI (MOAYJIS) AJi1 OYHOU (hOpMBI 0OYUEHUs

Buow yuebnou pabomul, ¢ m.u., nposooumsie ¢ ucnoavzosanuem 30 u JJOT

Camocmoamenvnas paboma
odyuarowezoca (eneayoumopuasn

paboma)

HHUITBLOJLLE
noHroLAXowodn ewdod

DK3aMeH

DK3aMeH

DK3ameH

HUITBLOJLLE
HOHROLAXOWOII X BXE0LOITO] |

33,7

33,7

33,7

101,1

DE010ITO0I HOMOoohULNedIT
owdod € k'L 4 /(eX4010ITOLONED)
errerdole 0I0HQIRA ex100RdOd]]

100/0

100/0

60/0

260/0

yoxooruLedn owdog € ‘h'L
4 /(eMg0L0Irolr) INoodI Hog0ddAY

noxooruLedn owdog € ‘h'L
4 /(exgorolrol) eroged KeaoodAy

Konmaxmmnasa paboma odyuarouguxca c

npenooasamenem no 6UOAM y4eOHOU
paodomuwl (ayoumopnan paboma)

HUNRLOdLLE HOHROLAXWOdI
€H eLO0OBd KEHINBLHO)

0,3

0,3

0,3

0,9

WOHIWEEME
odom nuITeLdIrAOHOY

(eLurree ‘UUNELIIAIHON)
Do0dir nogoodAy

(eLurree ‘BUNBLILAOHON)
erooed KeaoodAy

IEO0LOITO HOMIdhULNedT dOWdop
€ 'h'L € /BULEHRE OMMOORHULNRd] |

48/0

48/0

32/0

128/0

IIF0LOITOI HOMIIhULIedT dSWdop
4 ‘h'L 9 /19r009ed orgHdoredoge|s

E0I0IT01I HOMOOhHLYedI
ondod € 'k'L g /MUIDId][

oeh/H¢ € ‘(BIrATOW)
I9HUITTUIIOUT 9LO0MWIOTAdL KemoQ

6 3E/216 | 32/0

6 3E/216 | 32/0

4 3F/144 | 16/0

droana)

1

2

3

Hroro| 163E/576 | 80/0




Tabmauua 1.10

O0beM TUCUMIUTMHBI (MOAYJS) AJIs 3a04HOM POpMBI 00yUeHus

Buow yuebnou pabomul, 6 m.u., nposooumsie ¢ ucnoavzosanuem 30 u JJOT

Camocmoamenvhnas paboma
odyuarowezoca (eneayoumopuasn

paboma)

HHUITBLIJLLE
noHhroLAowodn ewdod

DK3aMeH

DK3aMeH

DK3ameH

HHUITBLOJLLE
HOHROLAXOWOII X BXE90L0ITO] |

6,7

6,7

6,7

20,1

E010ITO0I HOMOohULNedIT
owdo® € k'L 4 /(eX4010ITOLONED)
errerdole 0I0HQIRA ex109RdOd]]

187/0

187/0

115/0

489/0

noxooruLNedn owdog € ‘h'L
4 /(eMg0L01rolr) INodi Hog0ddAY)

noxooruLedn owdog € ‘h'L
4 /(exg0Lo1rolr) eroged KeaoodAy

Konmaxmmnas paboma odyuaromuxcs c

npenooasamenem no 6UOAM y4eOHOU
paodomuwl (ayoumopnan paboma)

HUNRLOdLLE HOHROLAXIWOdI
€H eLOOBd KEHINBLHO)]

0,3

0,3

0,3

0,9

WOHIWEEME
rodom nuIeLdrAoHOY

(eLurree ‘UUNELIIAIHON)
Do0dir nogoodAy

(eLurree ‘BUNBLILAOHON)
erooed KeaoodAy

IMEO0LOITOI HONIIhULNedT oOWdop
€ "h'L € /KULEHRE QUMOOhULNRd] |

10/0

10/0

10/0

30/0

IIE0LOITOI HOMIIhULYedT dWdop
4 ‘h'L g /191009ed oraHdoiedoge|s

E0I0ITO01I HOMOOhHLYedI
ondod € 'k'L g /MUIDIDI [

oeh/H¢ € ‘(BIrATON)

I9HUITTUIOUT 9LOOMWIOTAdL Kemo(

6 3E/252 | 10/0

6 3E/252 | 10/0

4 3E/144 | 10/0

droona)

1

2

3

Hroro| 163E/576 | 30/0




1.5 Ilepeyenb mIaHMpPyeMbIX pPe3yJbTATOB O0OyYeHHS MO JUCHHUILIUHE
(Moay.Ji10)
[Iporecc n3yueHust AUCIUILIMHBI HAMIpaBlieH Ha (GOPMUPOBAHKE KOMIIETECHIINH,

MpeaCTaBICHHbIX B Ta0mune 1.2.

@opmMupyeMble KOMIIETECHIIUN

Tabnuua 1.2

Kon |HamMmenoBanue KOMIIETCHIIUU
WNunukatops! noctmwkenus: | [ImaaupyeMbie pe3ynbTaThbl
KOMIIET .
KOMITCTEHITHIA o0ydeHus
CHITHH
OIIK-1 Cnocooen npumenamo  |U-lonk-1 - [Ipumensier 3HaeT NOHATHSI, TEOPEMBI,

ecmecmeeHHOHayuHble U
oouweunIIceHepHble 3HAHUA,
MEmoObl MAMEMAMUYECKO20
aHanIu3a u MOOeNUPOBAHU 6
npogheccuonanvhoi
oesmesibHOCmU

3HAHHSI MATEMATUICCKHUX U
€CTECTBCHHBIX HAyK B
npoeCCUOHAIBHOM
NESTEILHOCTH;

I/II[-Z()“K.l - Pemaer
CTaHJIapPTHBIE
npoQeccruoHaIbHbIE 331a4H C
MIPUMEHCHHEM
€CTECTBCHHOHAYYHBIX H
00IIEeNH)KEHEPHBIX 3HAHUH,
METOJI0OB MaTeMaTUYECKOTO
aHaJIM3a U MOJICTTUPOBAHUS;
HN-3onk-1 - Ucnions3yet
€CTECTBEHHOHAy4YHbIE U
0OLIeNH)KEHEPHbIE 3HAHUS TIPU
petieHnu mpodeccuoHaNIbHBIX
3a1ad

METO/IbI PEIICHHS 33,149
OCHOBHBIX pa3fieioB
MaTEeMAaTUKH, BKIIIOUast
TEOPHIO BEPOSTHOCTEN 1
MaTeMaTHYECKYIO
CTaTUCTUKY, HEOOXOMMBIC
JUTsE OOpabOTKY JAHHBIX,
MOCTPOCHUS
SKOHOMHYECKHUX MOJIEJIEH 1
PEIIeHHS COOTBETCTBYIOITUX
3a1a4

‘YMeeT HCITOJIB30BaTh
dbyHIaMEHTATBHBIC
MaTeMaTHYEeCKHE 3HAHMS,
MIPUMEHSATH
MaTeMaTUUECKHE
(hopMyIIBI IPU PEIICHUH
pa3IMYHBIX 33]1a4 B
npodecCuOHAIBHOM
JIeITEIbHOCTH,
aHaJM3UPOBATH
pE3yIbTaThl,
000CHOBEIBATh
MOJIy4YE€HHBIE BHIBOIbI
Baaageer HaBbBIKaMU
HCIIOJIL30BaHUs
MaTeMaTUYECKHUX 3aKOHOB
¥ METOJIOB ISl 00pabOTKH
SKOHOMHMYECKHX JTaHHBIX B
COOTBETCTBUH C
MMOCTaBJICHHOM 3aauei.




2 COAEPKAHUME JUCHUIIVIMHBI MOAYJISA)

2.1 CTpyKkTypa AUCUMILIMHBI (MOAYJIs1)

CopepxaHue JUCUMIUIMHBL (MOAYJs), CTPYKTYPUPOBAHHOE IO TeMaM
(pazmenam), ¢ yKa3aHUEM OTBEACHHOI'O HA HUX KOJIMYECTBA AKaJEMHUYECKUX 4aCOB U
BUJIOB yueOHOM paboThl MpuBeAeHBI B TaOmuie 2.1.

Tabnuua 2.1
Paznenbl nucummiuHel (MOAYJIs1) U BUABl YUEOHOU pabOThI
KonraktHas pabota o o
o]
oOyuarouxcs ¢ 5@ = g
IpernoIaBareeM 1o BUaM L:’g g3 éé“ o
y4eOHBIX 3aHSTHI (B 4ac) o § § £ = %
HaumenoBanue TeM (pasznenos)  |Beero TEESS
pasi o o P o= EgR8E 5
JACHUIIIHHBL (MOJTYJIs) (gac) - i _ % g é % E E fg g % 2
S 58| o 2| 8 S 'Q = g
= o & ¥ g 2 =58 8
g |27 |g5 | S-2%F
= = ~ Z
1 cemecTp
1 Paznen 1. JIuneitnas anreOpa v aHaTUTHYECKAsI TEOMETPUS
1.1 |MaTpuiibl U OnpeaesuTenu 16 2 4 10
1.2 |CucreMbl TMHEWHBIX YpaBHECHUM 16 2 4 10
1.3 |Bekropnas anrebpa 14 2 4 8
1.4 |3nemeHThI IMHEHHOH anreOphl 12 2 2 8
1.5 |AHaniuTHueckasi TeOMeTpHs Ha 16 4 4 8
TUIOCKOCTH
1.6 |AHasnuTHUYECKasi TEOMETPHS B 16 4 4 8
MPOCTPAHCTBE
2 Paznen 2. JIuddepennumanpHoe ucunciaeHue GyHKIUA OJHOU MepEeMEHHON
2.1 |OyHKIMU OTHOM TIEPEMEHHOM 14 2 4 8
2.2 |ITpenensi. HenmpepbIBHOCTH 18 4 6 8
byHKIIUN
2.3 |[TpousBoaHas u auddepeHuan 18 4 6 8
2.4 |OcHOBHBIE TEOPEMBI 12 2 2 8
muddepeHnaaTbHOTO
ucuucienus. MccienoBanue
GyHKIHIA.
3 Paznen 3. yHKIIMM MHOTUX IEPEMEHHBIX
3.1 |OyHKIUS N-NMepeMEHHBIX. 14 2 4 8
3.2 | IuddepenunpoBanue GyHKINUN 14 2 4 8
MHOTHX TMEPEMEHHBIX
IIpomexyrouHas aTTecTanus 36 2,3 33,7
(9Kx3amen)
HToro 3a cemectp 216 32 48 2,3 133,7
2 ceMecTp
4 Paznen 4. aTerpanbHoe ncuncienne QyHKIMKM OTHOM epeMeHHON
4.1 |HeonpeneneHHbI HHTErpall 22 4 6 12
4.2 |OnpeneneHHbI HHTErpall 22 4 6 12




MOCJICAOBATCIIBHOCTH U PAABI

4.3 |[IpunoxeHus onpeaeaIeHHOro 18 2 4 12
MHTErpaja
5 Paznen 5. YucnoBble 1 QyHKIMOHAIBHBIC PSJIBI
5.1 {Uucnossie psabl. CXOAUMOCTh 22 4 6 12
psioB
5.2 |OyHKIMOHATBHBIE 22 4 6 12

6 Paznen 6. lnddepennmansupie ypaBaeHusi. MHOTOMEpHBIE HHTETPAJIBI

6.1 |[Auddepenunansupie ypaBHeHus | 22 4 6 12
TIEPBOTO MOPSIJIKA

6.2 |OOBIKHOBEHHBIC 20 4 6 10
g depeHnraibHble YypaBHEHUS
BBICIIHX TIOPSIKOB

6.3 |CuctemMbl OOBIKHOBEHHBIX 10 2 2 6
T depeHInanbHbIX YpaBHEHHI.

6.4 ‘KpaTHHe WHTErpaJibl 22 4 6 12

[TpomexxyrouHasi arrecTanus 36 2,3 33,7

(3K3aMeH)

HToro 3a cemecTp 216 32 48 2,3 133,7

3 cemecTtp

7 Paznen 7. Cnyqaitabie COOBITHS

7.1 |OcHOBHbBIE IOHATUSL TEOPUU 14 2 4 8
BEPOSITHOCTEN

7.2 |OCHOBHBIE TEOPEMBI TEOPHU 14 2 4 8
BEPOSITHOCTEHN

8 Paznien 8. CnyuaiiHble BETUUUHBI

8.1 |[luckpeTHBIC ClTydaiiHbIE 14 2 4 8
BEJTMYMHBI, 3aKOHBI UX
pacnpeeneHus

8.2 |HempepbIBHBIC CiTydaiiHbIC 14 2 4 8
BEJTMYMHBI, 3aKOHBI UX
pacnpeeneHus

8.3 IMHorOMepHBIE ClTydyaliHbIE 14 2 4 8
BEJTMYMHBI

9 Pa3zzgen 9. MaremaTtuueckas CTaTUCTUKA

9.1 |Cratuctuyeckoe OllEHUBAHUE: 14 2 4 8
TOYEYHbIE U UHTEPBAJIbHbIC
OIICHKHU

9.2 |KoppensanoHHBIN aHAIN3 14 2 4 8

9.3 |PerpeccroOHHBIN aHAIH3 10 2 4 4

[IpomexyTouHas aTTecTanus 36 2,3 33,7

(’K3aMeH)

HToro 3a cemecTp 144 16 32 2,3 93,7

MaTpulbl Ha

2.2 ConeprkaHue pa3ieioB TUCHMILTHHBI (MOIYJIs1)

Paznen 1. Jlunelinas anreOpa u aHaTUTUYECKAsi TEOMETPUS

Tema 1.1. MaTtpuns! u onpeaenurenu

Marpuupl. Onepauuu ¢ MaTpUllaMH: CIOKEHHE, YMHOXKEHUE, YMHOXEHUE

CKaJIsp.

CsBoiicTBa

orneparuii.

DJIEeMEHTapHbIE

MAaTpPUIIbI

)41



AJeMEHTapHble mpeoOpa3oBaHusd. PaznoxkeHue HEBBIPOKICHHON MaTpullbl B
IIPOU3BENCHUE DJIEMEHTapHBIX Marpul. Omnpenenurenu. OCHOBHBIE CBOWCTBA
onpenenurenei. Onpenenurenu 2-ro U 3-ro nopsnka. [IpaBuino TpeyroJbHUKOB.
Ompenenurenu n-ro nopsaka. OnpenenuTens TPaHCIIOHUPOBAHHOW MATPHIIBL.
MuHopbl U anredpanyecKkue IOMOJIHEHUS, Pa3JIoKEHHE OINPEAENIUTENs MO CTPOKE
(ctonbity). Berumcienue ompeaenuTesne TPUBEICHUEM K TPEYroJibHOMY BHUIY.
®opmynbl Kpamepa. Onpenenutens npousBeaeHuss marpul. OOpaTHas MaTpuua.
Haxoxxnenue o0paTHOM MaTpulbl METOJOM 3JEMEHTapHbIX MpeoOpa3oBaHUU.
Onpenenurens NpOU3BEICHNS MAaTPULL.

Tema 1.2. CucreMbl TUHEHHBIX YPABHEHUI

Cuctembl JHHEHHBIX ypaBHeHUU. Martpuna kod3phuireHToB, pacuiupeHHas
MaTpHIla CHCTEMbl. DJIEMEHTapHbIe NMPeoOpa3oBaHUsI UM HKBUBAJICHTHBIE CHUCTEMBI.
[IpuBeneHne cucTeMbl K CTYNEHYATOMY BHIY. YCJIOBHE COBMECTHOCTH CUCTEMBI.
basucueie 1 cBOoOOAHBIE MepeMeHHble. KpuTepuii HeonpeaerIeHHOCTH OJHOPOIHOMN
cucTeMbl. MeTOIbl PEIICHUST CHUCTEM JIMHEWHBIX ajreOpandyeckux ypaBHEHUH.
HccnenoBanne cucTeM JTUHEMHBIX YPABHEHUM.

Tewma 1.3 Bekropnas anre6pa

Bekrop. KoopauHatel BeKTOpa Ha IJIOCKOCTH M B MPOCTpaHCTBE. JIuHelHble
omepanuu HaJ BeKTopaMH. JIMHEHHas 3aBUCHMOCTh UM HE3aBHCUMOCTb BEKTOPOB.
bazuc. [Ipoekuusi Bektopa Ha ochb. Pa3nokeHue BEKTOopa Mo OopTaM KOOpPIMHATHBIX
oceil. CkalsipHOE TPOMU3BEICHHE BEKTOPOB M €ro CBOWcCTBA. BekTopHOE
IIPOU3BENICHNE BEKTOPOB U €ro cBoKcTBa. CMEmaHHOE MTPOU3BEACHUE BEKTOPOB U €TI0
CBOWCTBA.

Tewma 1.4. DnemMeHThI IMHEHHOM alre0psI

N-MepHbIi BekTop. Omnepauuu HAJL nN-MEPHBIMH BEKTOpPaMHU. N-MEPHOE
BEKTOPHOE TIPOCTpAHCTBO. baszuc. JIMHeWHass HE3aBUCUMOCTh BEKTOPOB. basuc
JMHEWHOr0 BEKTOPHOTO MPOCTPAHCTBA M KOOpAMHATHI BekTopa. [lepexon k HOBOMY
6a3ucy. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYEHUS JMHEHHOTO omeparopa.
KBagpatuunsie Gopmsbi.

Tema 1.5. AHanuTH4ecKas reoMeTpus Ha MIOCKOCTH

CucreMbl KOOpJIMHAT Ha IIOCKOCTH. [IpeoOpa3zoBaHusi cucTeMbl KOOpPIUHAT.
JleneHne oTpe3ka B JaHHOM OTHOLICHUHU. JIMHUM HA IUIOCKOCTH. Y PaBHEHUE MPSIMOU
Ha IUIOCKOCTH. YTOJI MEXIYy JBYMS MpPSMBIMH, YCIOBUS NapajUIeIbHOCTH H
MEPIIEHANKYJAPHOCTH ABYX NpsMbix. HopManbHOe ypaBHeHue npsamon. PaccrosHue
OT TOYKUA A0 NpsAMOU. OKpPYKHOCTb: ONpPEACIICHUE, KAHOHUYECKOE YpaBHEHUE U
CBOMCTBA. Omanc: onpelaeraeHUue, KaHOHMYECKOE YpaBHEHHE M CBOMCTBA.
['umepOona: ompeneneHne, KaHOHWYECKOE ypaBHeHHME U cBoicTBa. [lapaGona:
ONpeeJICHNE, KAHOHNYECKOE YPAaBHEHHUE U CBOMCTBA.

Tema 1.6. AHanuTHYECKass T€OMETPUS B IPOCTPAHCTBE



[InockocTh: oOlIee ypaBHEHHE, TOHSATHE HOPMAIBHOTO BeKTOpa. YacTHbIE
Cllydad pPAaCIOJIOKCHHUS TUIOCKOCTH B KOOPAMHATHOM MPOCTPAHCTBE. YTONI MEXIY
TUTOCKOCTSIMH, YCIIOBHS MAapAUIEIbHOCTH U MEPICHIUKYIIPHOCTH ABYX IIOCKOCTEH.
[Ipsmast B TpOCTpaHCTBE: TIOHATHE HAMPABISIONIETO BEKTOpPa, KaHOHHUYECKOE
ypaBHEHHUE TPsSMOil, oOIee ypaBHEHHUE, MapaMeTpUUYECKOe ypaBHEHHE. B3ammHoe
pacmoNIoXKeHHE BYX MPSIMBIX B TPOCTPAHCTBE. YTOI MEXAY IpIMbIMU.  B3ammHoe
PACIIOJIOKEHHE NPAMOM U TUIOCKOCTHU. YTOJI MEXKIY NPSIMOM U IIJIOCKOCTBIO. Y CIIOBUSA
napajuieTbHOCTH W TEePHNEHAMKYISIPHOCTH mpsiMoid W twiockocTH.  O630p
MOBEPXHOCTEH 2-r0 mopsaka. KaHOHWYeCKHEe ypaBHEHHS TOBEPXHOCTEH BTOPOTO
HOpsi/IKa.

Paznen 2. luddepennmansnoe ncurcnenue GyHKIMH OTHON TIEpeMEHHOM

Tema 2.1. ®yHKIIMM OTHOW NTEPEMEHHOMN

Omnepanuu Hajg MHOKecTBaMH. OCHOBHBIE UYHCIIOBBIE MHOXKECTBA. DyHKIUH
ofHOW TepeMeHHOW. OCHOBHBIE dleMEHTapHble (QyHKIMH, uX rpaduku. CroxHas
¢yukmms. [TocnenoBaTeTbHOCTH, PEE YHCIOBON TTOCIIET0BATEIHHOCTH

Tema 2.2. Ilpenensl. HenpepbIBHOCTH GyHKIIUN

Teopembr o mpenemax. [lpusHaku cymiecTBoBaHHs TmpeneioB. [lepBeiii u
BTOPOM 3aMeuaTeNbHbIM mpenenbl. beckoHeuHO Majnble M OECKOHEUHO OOJbIINe
BEJIMYMUHBI, CBSI3b MexaAy HUMU. CpaBHEeHHME OECKOHEYHO MajblX BEJIUYHUH.
PackpeiTnie HeompenenenHoctel. HenpepwiBHOCTH GyHKIMNA. Touku pasphiBa.
Knaccuduxanus Touex paspsiBa. TeopeMbl 0 HEMPEPHIBHBIX (PYHKIUSAX HA OTpPE3Ke.
HenpepbIBHOCTH 2JIEeMEHTAPHBIX (QYHKIIHIA.

Tewma 2.3. TlpousBoanas u quddepeHiman

[Ipon3BogHas: oOmNpeneNecHne, MEXAaHUYECKHUM MW TE€OMETPUYECKUU CMBICI.
VYpaBHeHnue kacarenbHOM K kpuBoil. JuddepenumpyeMocTs GYHKIUMA, CBA3b
HenpephIBHOCTH ¢ auddepeniupyemocteio.  OOpaTHas  QyHKOUsS U ee
muddepennmpoBanre. Tabnuira OCHOBHBIX MpaBuI U hopmyl auddepeHImpoBaHus.
[IpousBonHbie BhICIIUX TOPSAKOB. uddepeniuan GyHKIUU, €ro NMpUMEHEHUE B
npUOTMKEHHBIX BhIuHcIeHusX. JuddepeHiuans BEICIIHX MTOPSIKOB.

Tema 2.4. OcHoBHBIE TeopeMbl U(PPEPEHIINATBHOTO  HCUYHUCICHUS.
UccnenoBanue QpyHKIMiA.

OcHoBHBIE TeopeMbl auddepeHIuaIbHOr0 HCUHUCIeHusS. HeoOxonumelid u
JOCTaTOYHBIA TMPU3HAKK MOHOTOHHOCTH (PYHKIIMH. OKCTpeMyMbl (YHKIIHH,
HEOOXOAMMOE M JIOCTaTOYHbIE YCJIOBUA cCymiecTBoBaHus. Haubonbiiee wu
HaWMeEHbIIIee 3HaUYeHUs (PYHKIIMU HA OTpe3Ke. BBIMTyKI0CTh KPUBOM, TOYKHU Meperuoa.
HeoGxogumoe u A0OCTAaTOYHOE YCJIOBHUSA CYHIECTBOBAHHS. ACHMITOTHI KPHBOW.
HccnenoBanne moBeneHus GyHKIIHA.

Paznen 3. @yHKIIMM MHOTHUX NIEPEMEHHBIX
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Tema 3.1. ®ynkuusa n-nepeMeHHbIX. uddepennmpoBanne GyHKIUN MHOTHX
IIEPEMEHHBIX

O6nactp onpesenieHus PyHKIUU JBYX NepeMeHHbIX. HacTHbIE MPOU3BOIHbIE U
mupdepenunansl. IlomHoe npupamenue u  noaHbll  auddepeHunan,  ero
npumeHeHue. Ilpon3BojgHast Ci0XKHOW (YHKIMHM, TPOU3BOJHAS HEABHO 3a/laHHOMN
¢yHKUIMU. YpaBHEHHE KacaTeJbHOM IUIOCKOCTH K moBepxHocTH. [IpomsBonHas mo
HanpasieHuto. ['pagueHr.

Tema 3.2. OxcTpeMyMbl QYHKIIMHM MHOTUX MEPEMEHHBIX

YacTHble NPOU3BOJHBIE BBICIIUX MOPSAKOB. DKCTPEMYMbl (DYHKIIMU JBYX
NEPEMEHHBIX. YCJIOBHBIE 3KCTPEMYMbI; HauOoJblllee M HaWMEHbIIEEe 3HAYCHUS
(GYyHKIMU B 3aMKHYTOM OrpaHMYE€HHON 00JacTH. YCHOBHBIM 3KCTpeMyM (DYHKIIMU
MHOT'MX IIEPEMEHHBIX.

Paznen 4. nrerpanbHoe ucuucienne GyHKIIMU OJJHON epeMEeHHON

Tema 4.1. HeonpeneneHHbIN HHTErpal

[TonsiTue nmepBooOpa3HoON PYHKIIMU U HEOIpeeIeHHOro uHTerpana. CBoicTBa
HEoMNpeJeeHHoro  uHTerpana.  Tabnuma — uHTerpanoB.  HemocpencrtBenHoe
UHTErpupoBaHue. MeTos 3aMeHbI IEPEMEHHON U METOJ UHTETPUPOBAHHUS IO YACTSIM.
WuTerpupoBanue panuoHanbHbiX ¢GyHKIUMA. [IpocTeiiive panuoHanbHbIe IpOOU U
UX MHTerpupoBanue. Teopema o mpeacTaBiIeHUH MPAaBUIBHON pallMOHAIBHOM JpOOHU
B BUJ€ CYMMBl KOHEYHOTO 4YHCJIa TNpocTedmmx apodei. HuTerpupoBanue
BBIPKEHUN, COJEpXKAIlUX TpUTOHOMeTpuueckue ¢yHkuuu. HWHTerpupoBaHue
HEKOTOPBIX HUppanuoHaIbHBIX GyHKIUA. I[lomcranoBku YeOblmeBa, Oilepa,
TPUTOHOMETPUYECKHE. HNuTerpupoBanue TPUTOHOMETPUUECKUX b yHKIIHHA.
HHTerpansl OT IEIBIX CTENEHEH TPUrOHOMETPUICCKUX (DYHKITHH.

Tewma 4.2. OnpeneneHHbIld HHTETpal

3amaun, TPUBOMASIIME K MOHATHUIO ONpPEAEIEHHOro mHrerpana. OnpeneneHue
UHTETpAJIbHOM CyMMbl Pumana. [loHsTHE ONpeneneHHOro WHTETpaia, €ro
reoMeTpuueckuii u pusnueckuid cmpici. Kiaccel MHTErpupyemsbiX (DYHKITHH.
CaoticTBa ompeaeneHHoro unrerpana. @opmyna Hertorona-Jleitbauma. Berancnenue
onpeneneHHoro uHTerpasa. HecoOcTBeHHBIE HHTETpanbl ¢ OECKOHEUYHBIMU
npenenamu. Ornpenenenue, cBoicTBa. lIpu3HakM CXOAMMOCTH MHTETPAIIOB  OT
HEOTPHULATENbHBIX  (QYHKIMMH.  AOCOJMIOTHasT M YCJIOBHasg  CXOAUMOCTb.
HecoGcTBeHHBIC HHTETPAIBI OT HEOTPAaHUYCHHBIX (QYHKITUH. Teopema cpaBHEHHUS.

Tema 4.3. [IpunoxeHns: onpeaeIeHHOr0 HHTErpaa

['eomeTprueckne MPUIOKEHUS ONPENEICHHOIO WHTETpajga: BBIYUCICHUE
wiomaael TUIocCKkux (Uryp B JIEKApTOBOM M TIOMSPHOM CHCTeMaxX KOOPIHMHAT.
OnpeneneHue W BBIYMCIECHHUE JUTMHBI IyTH IUIOCKOM KpUBOW. BeruncieHne o0beMOB
ten. OOmas cxemMa NPUMEHEHHsS ONpPENEIEHHOI0 MHTErpajia K PELICHHIO
IIPUKJIAIHBIX 3a/]a4.
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Paznen 5. Uucnosble U GQyHKIMOHAIBHBIE PSIAbI

Tewma 5.1. Uucnossie psanbl. CXOAMMOCTH PSIAOB

UucnoBble psnbl, OCHOBHbIE TOHATHA. CymMma psaa. Cxopdmmecs u
pacxongimuecs: psabl. ApudMeTHuecKue Oomeparuud CO CXOSMIIUMUCS psAaMu.
He3aBucumocTh CyMMBI CXOIAIIETOCS psi/la OT TPYNIUPOBKHU ciiaraembix. CBoMCTBa
cxoasmmxcsa panoB. HeoOxoaumelil mpu3Hak cxoaumocTtu psiaa. Kpurtepuit Komm
CXOIMMOCTH psifa. JlocTaTouHble TPU3HAKK CXOJUMOCTH YHCIOBBIX PSAOB C
MOJIOKUTEIIbHBIMU WICHAMU. 3HAKONEPEMEHHbIE psifibl. AOCONIOTHAs U YCJIOBHAs
CX0UMOCTh. CXOIMMOCTh a0COMIOTHO cxoAsmerocs psgaa. HTerpaibHbIi TpU3HAK
cxoaqumoctu. CpaBHUTENbHBIE NpuU3HAKU cxoauMocTu. [Ipusnaku Jlamambepa u
Kommu cxogumoctu psigoB. Ilpusnak JleiOHUIIa CXOAMMOCTH 3HAKOIEPEMEHHBIX
psnoB. HekoTtopeie cBoiicTBa aOCOMIOTHO W YCJIOBHO CXOJSIIUXCS PSIOB.
[lepecTaHOBKHM ciaraemMbiXx aOCOJIOTHO U YCJIOBHO CXOJSLIUXCS PSIIOB. Y MHOXKEHUE
pAnoB. PacxoauMoCTh TaApMOHUYECKOTO psija.

Tema 5.2. ®yHKIIMOHAJIBHBIE TTOCAEIOBATEILHOCTH U PSIIbI

OYHKIIMOHAJIBHBIE PsiAbl, OCHOBHBIE TOHATHUS. PaBHOMEpHas CXOAUMOCTH
(G YHKIIMOHAIBHOM MOCJIEA0BATEILHOCTH U (YHKIIMOHAIBHOTO pssa. HenpephBHOCTH
npejesia Mmociae0BaTeIbHOCTH (PYHKIIMK U CyMMBI psjia. UHTerpupyeMocTts npesena
nocieIoBaTeIbHOCTH (GYHKIMA U cyMMmbl psana. HuddepeHuupyeMocTs mnpenena
nociieIoBaTeIbHOCTH (PyHKIUM (03 J1oKa3aTenbcTBa) U CyMMbI psiga. CTerneHHbIe
PSIBI U METO/BI HAX0XKACHHS o0iacTu cxoaumoctu. Psaner Teiinopa u Makiopena.

Paznen 6. luddepenunansupie ypaBHeHUss. MHOrOMEpHBIE HHTETPAJIBI

Tema 6.1. luddepenumanbubie ypaBHEHHS IEPBOTO MOPsIIKa

O6mue ceenenus o auddepeHnnanbHpIX ypaBHeHUAX. [(uddepennnanbapie
YpaBHEHHs TEpPBOro TMopsiaka (0OIiMe MOHSTHS, TeopeMa O CYIIeCTBOBAHHH U
€IUHCTBEHHOCTH pemieHus auddepernuansHoro ypasaenus). uddepennnanbabie
YPaBHEHHsI C pa3AeNAIoMMMUCT niepeMeHHbIMU. OnHOpoaHbIe nuddepeHmaibHbe
ypaBHEHHsI M TpuBojsdmuecs Kk HuM. Jluneiinoie auddepeHnaibHbie ypaBHEHUS
MEpBOro MOpSAKA W HUX HHTErpupoBaHue wmeronamu Jlarpanxka u bepHymin.
VYpasuenuss bepuymiu. YpaBHenus B mnonHbXx auddepenimanax. [Ipumenenue
UHTETpUpyoero MuoxuTensd. Juddepennnansubie ypaBHEHUS, HE pa3pelieHHbIC
OTHOCHUTEJIbHO MpOou3BOAHOWU. YpaBHeHus Jlarpamxka m Kiepo, ocoboe pemieHue
ypaBHeHus Kiepo.

Tema 6.2. O6bikHOBEeHHBIE AU DepeHITnaATbHBIC YPABHEHUS BBICIINX MOPSIKOB

Huddepennnanbabie ypaBHEHHS BBICHIUX TMOPSJIKOB: OCHOBHBIC TMOHSITHS U
ONpPEAEICHUsl. YPAaBHEHUs, JOMYCKAIOIIHE NOHWKEHUE Tmopsaaka. JluHeiHbie
onHopoansle  auddepeHnmansapie  ypaBHeHus.  Onpenenutens  BpoHckoro.
dyHnaMeHTaapHas cucteMa pereHuit. Jlmneitasie oqHopoaHbIe nudepeHrantbHbIe
YpaBHEHHSI C MOCTOSHHBIMU KO3 uUIIMEeHTaMH, TOCTpoeHue (¢(yHIAMEHTAIbHOM
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CUCTEMBI  pELICHUM. VYpaBHenne  Oiepa.  JIluHeliHblE  HEOJHOPOIHBIE
nuddepeHnanbHble YpaBHEHUS C TPOU3BOJIBHOM MpaBoi yacThio. Meton Jlarpanxka
(BapuauMu  TOCTOSHHBIX). JIMHeWHble  HeogHOpoAHbIE U PepeHLnaTbHbIE
YpaBHEHUSI C MOCTOSAHHBIMU KO3(Q(UUMEHTaMH CO CHELUUaJbHON MpaBOM YaCTHIO.
Heonnoponueie nquddepenunanbaple ypaBHEHHsI BTOPOrO MOPSIKAa C MOCTOSHHBIMU
ko3 puieHTamMmu.

Tema 6.3. Cuctembl 0OBIKHOBEHHBIX AU(P (P epeHIInaTbHBIX YPaBHEHUI

Cucrembl nud@epeHInanbHbIX YpaBHEHUW: OCHOBHBIE ONpENEICHUs U
NOHATHUS. JIMHEWHble OJHOPOAHBIE CUCTEMbI IU(PEpPEeHINATBHBIX YpPAaBHEHHH C
NOCTOSIHHBIMU  KoddduirenTamMmu. Metoasl pemeHusi. JIMHelHble HEOAHOPOHbBIE
CUCTEMBI.

Tema 6.4. KpaTHble HHTETpaIbI

3ajmaun, MNPUBOJAIIME K TMOHIATUIO JBOWHOro wuHTEerpana. OnpeneneHue
JBOMHOrO MHTerpana, TreoMeTpuueckuid u  Qusmdyeckuid cmbica. Teopema
CyILLIECTBOBaHHUs, cBoWcTBa. (CBeNeHHWE JABOMHOTO HHTETpaja OT HENpPEpPbIBHOU
(GyHKIIMKM K TOBTOPHOMY HMHTerpaiy. Teopema 0 3aMeHe NEPEMEHHBIX B JIBOWHOM
UHTErpajie. 3aJaud, NOPUBOASIIME K TMOHATHUIO TPOMHOTO WHTEerpana. TpoiHon
UHTErpaJl, ONpEIEeJICHUE, CBOMCTBA, BEIYMCIIEHUE B JEKAPTOBOM CUCTEME KOOPAMHAT.
@opMyIUpPOBKA TEOPEMBI O 3aMEHE I[IEPEMEHHBIX B TPOMHOM HHTErpale.
Hunuaapuyeckue u chepuyeckue KoopauHathl. [Ipunokenne KpaTHbIX HHTETPAJIOB.

Paznen 7. Cnyualinbie cOOBITUS

Tema 7.1. OCHOBHBIE IOHATUS TEOPUHN BEPOSITHOCTEM.

[Ipenmer u conepxkanue Kypca «Teopusi BEpPOSITHOCTEM M MaTeMaTH4ecKas
CTAaTHCTHKa». 3aJaud TEOPHUH  BEPOSTHOCTEH. OJIEMEHTHI KOMOWHATOPUKH.
[IpocTpaHCTBO 3JIEMEHTApHBIX MCXOHOB. JlOCTOBEPHBIE, HEBO3MOKHBIC, CIyYalHbBIC
cobpIThs. Anredpa coObiTuii. OTHOCHUTENIBHAS YacToTa U ee cBoicTBa. Kimaccuueckoe
ONpENEICHUE BEPOSATHOCTA. AKCHOMATUYECKOE OINPENEICHUE BEPOSTHOCTH.
BeposATHOCTHOE  MOPOCTPAHCTBO: JAUCKPETHOE  BEPOSITHOCTHOE  IPOCTPAHCTBO,
HEIIPEPBIBHOE BEPOSATHOCTHOE IIPOCTPAHCTBO.

Tema 7.2. OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEMN

Ycn0oBHBIE BEPOSITHOCTH, TEOPEMA YMHOXKEHHS BEPOSITHOCTEN, HE3aBUCUMOCTh
COOBITHI, B3aMHasi HE3aBUCUMOCThH coObITHH. [lomHas rpynmna cobsituii. dopmyna
nonHou BepositHocTh. Dopmyina baiieca. IloBTOpHBIE HE3aBHCUMBIE HCIIBITAHUS.
®opmyna bepuymnu. Teopema Ilyaccona. JlokanbHass U HMHTErpajibHask TEOPEMBI
Myagpa-Jlannaca.

Paznen 8. Cinyualinbie BETUYUHBI

Tema 8.1. /IuckperHble cilydaliHbI€ BEJIUYMHBI, 3AaKOHBI UX PACIPEACIICHUS

Onpenenenue ciay4ailHOW BeJWYMHBL. JlMCKpeTHas clydaiiHas BeJIMYHMHA.
Pacnpenenenne BepoATHOCTEW CIIydallHOM BelWYMHBL. Psn  pacnpeneneHus
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JTUCKPETHOW  CiIydyalHOW BENWYMHBI, TalJula pacupeiesieHus JIBYMEPHOIO
JHACKPETHOTO CIIy4anHOro Bektopa. OyHKUKS pacnpeeaeHus CIy4YalnHON BEJTUYUHBI
u e€ cBoucTBa. HekoTropble 3aKOHBI paclHpenesieHuss ITUCKPETHBIX CIlIy4anHbIX
BEJMYMH: OMHOMUHAJIbHOE, reomeTpuyeckoe, [lyaccona.

Tewma 8.2. HenpepbIBHBIE ClTydaiiHbIE BEJIMYHMHBL, 3aKOHBI X PACTIPEICIICHUS

HenpepriBras Cly4yanHas BEJIMYMHA. [motHOCTE  pacnpeneneHus
BEPOSATHOCTEW CIIy4YalHOW BEJIWYMHBI M €€ CBOMCTBA. 3aKOHBI pacIpeleieHUs
KOMIIOHEHT CIIy4YallHOI'O BEKTOpa. YCJIOBHBIE pacCOpeleNeHHs. 3aBUCUMOCTb H
HE3aBUCUMOCTb  KOMIIOHEHT  CIly4yalHOro BekTopa. Hexkoropele  3aKOHBI
pacnpenesieHuss HENpPEPBIBHBIX CIIYYalHbIX BEJIIMYMH: HOPMAaJbHOE, PaBHOMEPHOE,
JKCIIOHEHIIUAIBHOE.

Tema 8.3. MHOromepHsbI€ Cly4aiiHblE BETUYNHBI

MHoromepHbie ClydailHble BEJIWYUHBI (CIIy4ailHBIM BeKTOp). [[MCKpeTHBIE U
HEIIPEPBIBHBIE CIIy4yalHbIe BEKTOpbl. @DYHKIUSA paclpenesieHuss MHOIOMEpPHOI0o
CIIy4allHOrO BeKTOpa, €€ cBoucrBa. I[LIOTHOCTH pacnpeneneHuss MHOIOMEPHOIO
CIIy4allHOIO BEKTOpa H €€ CBOMCTBA. MHOIOMEpHBIM HOPMAJbHBIM 3aKOH
pacrpeneneHuss CIy4alHOro BEKTOpa. 3aBUCUMOCTb M HE3aBUCUMOCTb KOMIIOHEHT
CJIy4allHOTO BEKTOpA. Y CJIOBHBIE PACIIPEICIICHUS.

Paznen 9. MaremaTuueckasi CTaTUCTUKA

Tema 9.1. CTaTucTHYECKOE OLIEHUBAHUE: TOUYEYHBIE U UHTEPBAJIbHBIE OIIEHKH

3aauyn MaTeMaTH4eCKOW CTAaTUCTUKH, B TOM 4YHCJE€ B OOJACTH COLUAILHO-
HSKOHOMHMYECKUX HCcienoBaHuid. ['eHepanbHass M BBIOOPOYHAS COBOKYMHOCTH.
Bapuannonssie psapl: JUCKPETHBIE U UHTEPBAJIbHBIE.

Onenka  (QyHKIMU  pacmpelneseHuss U IUIOTHOCTH  paclpeieNieHUs:
sMIuprueckas (PyHKIUS pacrpeiesieHus, TUCTOrpaMMa, IOJIMTOH, KyMYJISITUBHAS
KpHUBasl.

ToueuHble OLIEHKM MapaMeTPOB pacmpeneneHus. TpeOoBaHUS K TOYCUHBIM
OILICHKaM: COCTOATEIbHOCTh, HECMEIIEHHOCTh, 3()PEKTUBHOCTh TOUEUYHBIX OIICHOK.
Metoapl HaXO0XAECHUSA TOYEYHBIX OLEHOK: METOJ MOMEHTOB, METOJ HAaUMEHBIINX
kBaipatoB. [IpoBepka HemapaMeTPUIECKUX THUIOTE3: KpUuTepuu y°—Ilupcona.

HHTepBanbHbIE  OLICHKM IIapaMETPOB  PACIPENEIICHMs, JOBEPUTEIbHASA
BEPOSATHOCTh. IHTEpBalbHBIE OLIEHKM YKCIOBBIX XapakTEpUCTHK, B Clydae
HOpPMAJIbHO pacHpeeIEeHHON TeHepalbHON COBOKYIHOCTH M BBIOOPKH OOJIBIIOTO
o0Bbema.

Tema 9.2. KoppensiunoHHbIN aHAIU3

QOyHKIMOHAJIBHAS,, CTATUCTUYECKAss M  KOPPEISALMOHHAS  3aBUCUMOCTH.
JIByMEpHBI KOPPEIALMOHHBIN aHAIU3: OL[EHKA [MAPAMETPOB KOPPEISIHIMOHHON CBSI3H;
[IpOBEpKa  TUIOTE3 O 3HAYMMOCTH  XAapaKTEpPUCTUK  CBA3U, IIOCTPOCHUE
JNOBEPUTENBHBIX HHTEPBAJIOB.
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Tema 9.3. PerpeccroHHbIN aHAIN3

[IpennoceiIku W 3aJaydl PErpecCCMOHHOIO aHanu3a. MeToJ HauMEeHBIINX
KBaJpaTOB OLEHKH KO3(P(ULIHMEHTOB perpeccuu. JIMHEWHOE ypaBHEHUE PErpecCUu.
[IpoBepka 3HAYUMOCTH OTAENIBHBIX KO3(P(PULIUEHTOB U MOJIEIIN PETPECCUMU.

2.3 KypcoBasi pabora (KypcoBOi NPOEKT)

He npenycMoTpeHO yueOHBIM MJIAHOM.
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3 OLEHOYHBIE MATEPHAJIbBI n METOANYECKHUE
PEKOMEHJIAIIUHA 11O OCBOEHUIO JUCHUIIVIMHBI (MOY JISA)
Tekyuuii KOHTpPOJIb YCHEBAEMOCTHM O0OECHEYMBAET OLICHUBaHUE

xoza
OCBOCHUSI TUCIUTIIUHBI (MOJTYJIs).

[TpoMexxyTouHass arrecramus OOCCIICUYMBACT OICHUBAHUE IPOMEKYTOUHBIX
pe3yJIBTaTOB 0OYYEHUS M0 AUCIUILINHE (MOIYIIO).

KoMmiieKT OLIEHOYHBIX MAaTepHaloB NPEJCTaBISET COO0OM COBOKYIHOCTD
OIICHOYHBIX CPEACTB (KOMIUICKC 3aJaHUi Pa3IMYHOTO THIIA C KIIFOYaMHU TPABMIIBHBIX
OTBETOB, BKIIFOUasi KPUTEPUU OIICHKHM), UCIIOJIB3YEMBIX MPHU MPOBEICHUN OICHOYHBIX
nporeAyp (TEKyIero KOHTPOJIsl, TPOMEKYTOYHON aTTeCTAIMK) C [EIbI0 OIICHUBAHUS
JOCTUKEHUS 00YUaIOIUMUCS PE3YJIFTaTOB OOYUYECHUS IO AUCITUTIINHE (MOIYIIIO).

KoMrmiekT OIleHOYHBIX MarepHayioB (TEKYIIET0 |  MPOMEKYTOYHOTO
KOHTPOJISI), HCOOXOAUMBIX IS OICHUBAaHUS PE3YJIbTAaTOB OCBOCHUS JMCIMILIAHBI
(Momyns) TpeACTaBICH B BHJIC OTIACIBHOTO JOKYMEHTA IO JUCHUILIMHE (MOIYJII0) U
XpaHUTCS Ha Kadeape-pa3padboTyrke B OyMa>KHOM WIIH 3JICKTPOHHOM BHUJIE.

3.1 OueHka ycneBaeMOCTH 00y4al0IIMXCS

Texkyuuii KOHTPOJb YCHEBAEMOCTH M MPOMEXKYTOUHAs arTecTanus I
TUCIUIUIMHE (MOYIIO) OCYIIECTBISETCS B COOTBETCTBUU C OaUIbHO-PEHTHHIOBOM
cuctemoit mo 100-6amnpHoil mikane. Ilepecyer cymmbl OalljioB B TPaJAULMOHHYIO
OIICHKY TIpeicTaBicH B Tabmuie 3.1.

TabGnura 3.1.

[ITxama OLEeHKM HAa MPOMEKYTOYHOM aTTECTAllUN

Bripaxenue B 6amnax

CrnoBecHoOe BbIpaskeHHE
npu Gopme MPOMEKYyTOUHON
aTTeCTalluu - 3a4eT

CroBecHOE BhIpaKEHHE
npu Gpopme MPOMEKYTOUHON
aTTecTallly - SK3aMeH

oT 86 10 100 3a4yTeHo OTINYHO

ot 71 mo 85 3auyTeHo Xopo1io

or 51 no 70 3auTeHO Y 10BIETBOPUTEIILHO
mo 51 He 3auyreno He ynoBneTrBoputenbHO
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4 OBECIHHEYEHUE JUCHOUIIJIMHBI (MOAYJIA)

4.1. YueOHO-MeTOOMYECKOE U NH(POPMALIMOHHOE o0ecieueHue
AUCUUILINHBI (MOLYJIs1)

4.1.1. OcHoBHas1 TUTEpPATYpA:

1. Boromonos, H. B. MaremaTtuka [D1eKTpOHHBIN pecypc]: y4eOHUK it
By30B / H. B. boromoznos, II. . Camolinenko. — 5-e u3z., nepepad. u mgon. — M.:
WN3natensctBo HOpaiir, 2024. — 401 c. — (Boicmiee oOpa3oBanue). — TekcT:
anekrponnbiii / DBC HOpait [caiit]. — URL: https://urait.ru/bcode/535729 (nata
obpanienus: 23.08.2024). — PexxuM gocTyna: Juisi aBTOPU3. MOJIb30BATEIEH.

2. [MunaweB, B. C. Beiciags Marematuka [DIJIEKTPOHHBIM pecypc]:
yueonuk / B.C. llumaueB. — M.: UHOPA-M, 2024. — 479 c. — (Bsicuee
oOpa3oBaHue). — Tekcr: AJIEKTPOHHBIN. — URL:

https://znanium.com/catalog/product/2085943 (mata oOpamenus: 23.08.2024). —
Pexum A0CTYyIIa: IO IMMOJAITHCKE.

3. ®duxtenronsl, I'.M. OcHOBBEI MaTeMaTHYECKOTO aHaim3a. YacTts 1
[DnekTpoHHBIH pecypc]: yueOHuK aist By30B / .M. ®uxrenronbil. CaHKT-
[MetepOypr: Jlansb, 2024. 448 c. URL: https://e.lanbook.com/book/405284 (nata
obpamenus: 23.08.2024). Pexxum nocryna: nis aBropus. [lons3oBaTeneit

4, ®uxtenronsl, I'. M. OcHOBBEI MaTeMaTHYECKOT0 aHaim3a. YacTs 2 :
ydeOHHUK Jy1s By30B / I'. M. @uxrenromnsil. — 15-e uzn., crep. — Cankr-IletepOypr :
Jlansp, 2024. — 464 ¢. — ISBN 978-5-507-50322-3. — TekcT : anexTpoHHbI# // JlaHb
: aIeKTpOHHO-OMOnoTeunas cucrema. — URL: https://e.lanbook.com/book/417914
(mata oopamienus: 23.08.2024). — Pexxum mocTyna: ajis aBTOPHU3. TOJIb30BaTEIICH.

d. Bbyrpos, 4. C. Beicmias matemaruka B 3 T. T. 2. DeMeHThI JIUHEHHOM
anreOpbl U aHATUTUYECKON reoMeTpuu: yueOHuk aist By30B / S1. C. byrpos, C. M.
Huxonbsckuii. — 7-e usa., crep. — Mocka: M3garensctBo FOpaiit, 2024. — 281 c.
— (Bricmiee o6pazoBanue). — ISBN 978-5-534-03009-9. — TekcT: 2nmeKTpoHHBIH //
OobpazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535746
(mata obpamenus: 22.08.2024). — Pexxum nocTyma: Jj1sl aBTOPHU3. TMOIH30BATENCH.

4.1.2. lonoJTHUTEIbHAS JIATEPATYpPA
1.  Bype, B. M. Teopust BeposITHOCTE 1 MaTeMaTHYECKasi CTATUCTUKA:

yaeOnuk / B. M. bype, E. M. [lapunmuna. — Cankt-IletepOypr: Jlans, 2022. — 416
c. — ISBN 978-5-8114-1508-3. — TekcT: anmeKTpoHHbIi // JIaHb: 371€KTPOHHO-
oubmoreunas cuctema. — URL: https://e.lanbook.com/book/211250 (mata
obpamenwus: 22.08.2024). — Pexxum noctyna: mist aBtTopus. [lonmp3oBaTeneit
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2. [Mumaues, B. C. Beicmas MaremaTuka: yueOHoe mocodue Jijist By30B / B.
C. lumaueB. — 8-e u3a., nepepad. u non. — Mocksa: UznarensctBo FOpaiit, 2024.
— 447 c¢. — (Bwicmiee ob6pazoBanme). — ISBN 978-5-534-12319-7. — TekcT:
anekTpoHHbI // OOpa3oBatenvHas matdopma IOpaitit [caiit]. — URL:
https://urait.ru/bcode/535509 (mara oOpamienus: 22.08.2024). — Pexxkum goctymna:
JUI aBTOPU3. I10JIb30BATEIIEH.

3. boromonos, H. B. MaremaTtuka. 3agaun ¢ pelIeHUsIMU [ DIEKTPOHHBIN
pecypc]: yuebHOoe mocobue mis By30oB / H. B. boromonoB. — 2-e u3n., mepepad. u
non. — M.: U3matensctBo FOpaiit, 2024. — 755 ¢. — (Bricmiee oOpa3oBaHHE). —
Texcr: oanextponnsit // OOpaszoBatenwHas 1iatdopma IOpait [caiiT]. —

URL.: https://urait.ru/bcode/544898 (nata o6pamenus: 23.08.2024). — Pexum
NOCTYTIA: 111 AaBTOPU3. NTOJI30BATEIIEH.
4, I'mcun, B.b. Marematuka. IlpakTukym [DneKTpOHHBIN  pecypc]:

yuebHoe mocobue st By3oB/ B. b. I'mcun, H. IIl. Kpemep. — M.: U3gatenbcTBO
Opaiit, 2024. — 204 c. — (Briciiee oOpa3oBanue). — Tekct: anexTpoHHsli // DbC

Opaiit  [caiit]. —  URL: https://urait.ru/bcode/536732 (natra  oOpaiieHus:
23.08.2024). — Pexxum gocTyma: Ijs aBTOPHU3. TOIb30BaTEIICH.

5. Kyuep, T.IlI. Marematuka. TecTsl [DneKTpoHHBIH pecypc]: yueOHOe
nocobue s By3oB / T. II. Kyuep. — 2-e usn., ucnp. u non. — M.: U3narenbcTBO
Opaiit, 2024. — 541 c. — (Bricmiee o6pa3oBanue). — Tekct: anexkTpoHHsbIi // DbC
Opaiit  [caiit]. —  URL: https://urait.ru/bcode/537635 (mata  oOpaireHus:

23.08.2024). — Pexum gocTyma: Ijs aBTOPHU3. TOIb30BaTEIIEH.

4.1.3 MeToauyeckue MaTepuaibl

1. MeTonuyeckue yKazaHusi 0 CaMOCTOSITENIbHON padoTe

2. MuxaiinoB W.II. Maremarnka [DnekTpoHHbIH Kypc] Pexum noctyna:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&c
ontent_id= 287478 1&course id=_14044 1

Bxon no noruny u naposro

4.1.4 Ilepeyenr UHPOPMALMOHHBLIX TEXHOJOITHMA M IJIEKTPOHHBIX
pecypcoB, UCIIOJIb3yeMbIX MPHU OCYIIECTBIEHUN 00pa30BaTeJIbLHOIO MpoIecca no
AUCIHUILTIMHE (MOLYJII0)

Opranu3oBaHO B3aUMOJICMCTBHE OOYy4YaIOIMIETOCS W MPENojaBaTeNsl ¢
MCIIOJIb30BAaHUEM DJIEKTPOHHOW MH(POpMaIMOHHO-00pa3oBaTenbHOM cpeapl KHUTY -
KAN.

1. Muxaiinos W.II. Marematuka [DnekTpoHHbI Kypc] Pexum pgoctymna:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&c
ontent_id=_287478 1&course_id=_14044 1 Bxoj 10 JOTHHY U TapOJIIO

4.1.5 Ilepeyenb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOMN
cetu «MHTEepHeT», NpPOPecCHOHAIBHBIX 0a3 [JaHHBIX, WH(OPMALUOHHO-
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CIIPABOYHBIX CHCTEM, MCIOJb3yeMbIX NMPH OCYLIECTBJEHUM 00Pa30BaTEJIbHOI0
npouecca 1no AMCUUIJInHe (MOAYJII0)

1.  DnexkrponHO-OuOnMoTeyHass cucrteMa KazaHCKOro HalMOHAIBHOTO
HCCJEeI0BATENbCKOIO TeXHUYeckoro yHuBepcurera uM. A.H. Tynonesa -
https://kai.ru/web/naucno-tehniceskaa-biblioteka (mara o6pamenus 23.08.2024).
PexxuMm noctyna: cBOOOIHBIM.

2. DnekTpoHHO-O0uOMoTeuHas cuctema «Jlauby: https://e.lanbook.com/ (mara

obpamenust 23.08.2024). Pexxum noctyna: Jyisi aBTOPHU3. MOJIb30BATEIICH.
3. ObpazoBatenpHas miatdhopma «tOpaiiy: https://urait.ru (mara oGpamieHus

23.08.2024). Pexxum noctyna: Jyisi aBTOPHU3. MOJIb30BATEIICH.
4. DnekTpoHHO-0MOIMoTeyHas cucteMa «Znanium.comy: http://znanium.com
(mata obpamienus 23.08.2024). PexxuMm noctyna: AJjisi aBTOPU3. TTOJIH30BATEIICH

5. OunaiH-KaIbKyJIATOp  JUIs  PEIICHUS  MaTeMaTHYeCKHX  3ajad
https://math.semestr.ru
6. Pyty6 KaHaI o BBICIIICH MaTeMaTHKe N_Eliseeva

https://rutube.ru/channel/23464806/playlists/

7. https://vk.com/video/@matematika96/playlists
4.2 MartepuajibHO-TEXHHYECKOE oO0ecrneyeHre AUCHMILIMHBI (MOAYJsi) M

TpedyeMoe MpOorpaMMHoOe o0ecrneyeHmne
Onucanue MarepuasbHO-TEXHUYECKON 0a3bl U MPOrPaMMHOI0 OOEecredeHwUs,
HEOOXOJIMMOTO JIJIsl OCYIIECTBJICHHsSI 00pa30BaTENbHOTO MpOIEcca MO JUCHUIIINHE
(MoyI0) TIPUBEICHO COOTBETCTBEHHO B Tabnumax 4.1 u 4.2.
Tabmuna 4.1

MartepualibHO-TeXHUYECKOe 00ecTieueHrne TUCITUTUTMHBI (MOTYIIS)
[Tepedyenp HEOOXOIUMOTO

HaumenoBanue Buna| HanmeHnoBanue yueOHOM ayauTopuu,
000py/I0BaHUS U TEXHUUECKHUX

YUeOHBIX 3aHSATHIH CTECIUAM3UPOBAHHOMN 1a00paToOpuun
cpencTB oOydeHus

JIeKMOHHBIE Y4eOHast ayTuTOPHs I IPOBEJACHUS |- MYJbTUMEIUUHBIN IIPOCKTOP;
3AHSITHS 3aHATUH JekimoHHoro Tuna (JI. 302) - HOYTOYK;

- HaCTECHHBIN JKPaH;

- aKyCTUYECKUE KOJIOHKH;

- Y4EOHBIC CTOJIBI, CTYJIbS;

- JIOCKA; - CTOJI IPEIOaBaTelIsl.

[IpakTnyeckue YueOHast ayquTOpus AJis IPOBEJACHUS |- yIEOHBIE CTOJIBI, CTYIIbS;
3aHATHA 3aHSTHIM CEMHUHAPCKOTO THUIIA, - JIOCKa;
I'PYIIOBBIX U UHIUBUAYATbHBIX - CTOJI MIPeToiaBaTes;
KOHCYJbTAllU{, TEKYIIEro KOHTPOJISI U |- HarJIsAHbIe mocoOusl.
npomexxyrouHoit arrecraruu (J1. 209)
CamocrosrensHas  |[loMerieHnue st caMOCTOSITENBbHOM - IEPCOHAIILHBIN KOMITBIOTED;
paboTa paboTsl ctynenta (JI. 112) - KK monuTop 197;

- CTOJIBI KOMIIBKOTCPHBIC,
- y‘le6HBIe CTOJIbI, CTYJIbA.
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Tabnuua 4.2

JIutieH3MOHHOE U CBOOOHO pacpOCTpaHsIeMOe MPOrpaMMHOE 00ECIIeYCHHE, B TOM

YUCJIC OTCUCCTBCHHOI'O ITPON3BOACTBA, HCITIOJB3YyCMOC TP OCYIICCTBICHUN

00pa3oBaTEILHOTO MpoIlecca MO AUCIUIUINHE (MOIYITIO)

[IpousBoaurens Crnioco0 pacripocTpaHeHus
No HaumeHnoBanue nporpaMmmMHOI0O (IMLIEH3UOHHOE I
/11 obecrieueHus CBOOO/THO
pacpocTpaHsIeMoe)
1 Microsoft Windows 7 Professional ~ [Microsoft, CILIA JInnensnonHoe
Russian
2 Microsoft Office Professional Plus|Microsoft, CIIIA JInneH3noHHoe
2010 Russian
3 AHTHUBHUpYCHAas TporpaMma Jlabopartopust Kacniepckoro, |JIunien3nonHoe
Kaspersky Endpoint Security 8 for |Poccus
Windows
4 MATLAB Academic, JInnensnonHoe
4  |Blackboard Learn Course Delivery —Blackboard Learn JIueH3nOHHOE

cpena uist pa3pabOTKU OHJIANH
KypcoB U oOyueHus
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5 OCOBEHHOCTHU PEAJIM3ALMM JUCUMILIMHBI (MOJY.JS)
TSI JIAL C OTPAHUYEHHBIMHY BO3MOKHOCTSIMM 310POBbSI U
WHBAJIMJIOB

OOyyeHue 1Mo JUCHUIUIMHE (MOAYJI0) OOy4YaromMXCA C OTrpaHUYEHHBIMU
BO3MOXHOCTSIMHU 3/10POBbSl U1 MHBAJIUJOB OCYIIECTBIISIETCSI C Yy4€TOM OCOOEHHOCTEU
MCUXO(PU3NYECKOTO PA3BUTUSA, WHIUBUIYAIbHBIX BO3MOXHOCTEH U COCTOSHUSA
310pPOBbsI TAKUX 00YYaIOLIUXCS.

OOyueHue Ul ¢ OrpaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbSi U MHBAJIUIOB
OpraHu3yeTcsi Kak COBMECTHO C JIPYTMMHU OOY4YalOIIMMHCS, TaK U B OTAEIbHBIX
rpynnax.

Jist aui ¢ OrpaHUYEHHBIMH BO3MOXXHOCTAMM 3JI0POBbsi U MHBAJIUIOB
PEeyCMOTPEHbI JOMOJTHUTENbHbIE OLEHOYHbIE MaTepuaibl, IMEepeYeHb KOTOPBIX
yKaszaH B Tabmuie 5.1.

Tabmumna 5.1

I[OHOJ'IHI/ITGJIBHBIC MaTCpuaibl OUCHUBAHUW:A JIA JIWI C OT'PAHHYCHHBIMUA
BO3MOXHOCTAMH 3J0POBbS U NHBAJINIOB

Bupl 1ONOTHUTENBHBIX OLIEHOUHBIX | DOPMBI KOHTPOJIS U OLIEHKH
Kareropuu oOyuarommxcs
MaTepUajoB pe3yabTaTOB 00yUEHHUS
C HapylmeHHsIMHU CITyXa TecTpl, KOHTPOJIBHBIE PAOOTHI, [IpeumyiiecTBEHHO
MMCbMEHHBIE CAMOCTOSITENIbHBIE PaOOTHI, MUChbMEHHAs MpoBeEpKa
BOITPOCHI K 3a4€Ty (9K3aMEHY)
C HapylmeHHsIMH 3pEHUS VYCTHBIN onpoc 10 TEPMUHAM, [IpenmyliieCTBEHHO yCTHas
co0eceoBaHKE IO BOIIPOCAM K 3a4eTy | MpoBepKa (MHIUBUAYAIBHO)
(’x3ameny)
C HapyleHUs MU OMIOPHO- Pemenune nucTaHIIMOHHBIX TECTOB, [IpeumyiiecTBeHHO
JIBUTATEIILHOTO arapara | KOHTPOJIbHbIE paOOThl, TUCbMEHHbIEC | TUCTAHIIMOHHBIMH METOJIaMU
CaMOCTOSITENIbHbIE paOOThI, BOIPOCHI K
3a4eTy (9K3aMEHY)

Jist auI; ¢ OrpaHWYEHHBIMH BO3MOXXHOCTSMH 3JIOPOBBSI M WHBAIUIOB
mpeaycMaTpuBaeTcss JocTynHas ¢opMa TMpeaoCTaBICHUsT 3aJaHui  OIIEHOYHBIX
CPEIICTB, HATIPUMED:

— B IIeYaTHOH (hopme;

— B TIEYaTHOH (hOpME C YBETUUCHHBIM MIPUPTOM;

— B (hOopMe IEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTCHHSI ACCHCTCHTOM 3aJIaHUS BCIIYX.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI W WHBaIuaaM
YBEJIMYHUBACTCS BpEMsI Ha TOJATOTOBKY OTBETOB HA KOHTPOJIBHBIC BOMPOCHL Jlis
TaKuX OOYyYaIOIUXCS TMpeaycMaTpuBaeTcs AOoCTymHas (opma MpeaoCcTaBIeHUs
OTBETOB Ha 33/IaHMsI, 4 UMEHHO:
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— MUCbMEHHO Ha Oymare;

— HaOOp OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIb30BAHUEM YCIYT aCCUCTEHTA;

— IIPECTABICHUE OTBETOB YCTHO.

[Ipr HE0OXOAUMOCTH ISl JIUL] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 370POBbS U
MHBAJUAOB MpOIEAypa OLUEHUBAHUS PE3YIHTATOB OOYUEHUS MOKET IMPOBOIUTHCS B
HECKOJIBKO 3TaIloB.

Y4eOHO-MEeTOIMYeCKHe MaTepuasbl JJsi CaMOCTOSITEIbHOM W ayAUTOPHOM
paboThl 00YUYaIOIIMUXCS U3 YUCHIA JIML ¢ OIPAaHUYEHHBIMH BO3MOYKHOCTSMHU 310POBBS
U MHBAJIWAOB MPEIOCTABIAIOTCS B (popmax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM KX
310pPOBbsI 1 BOCTIPUATHS UH(POPMALIUU.

OcBoeHue AUCHUIUIMHBL (MOAYJS) JIMLIAMU C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU
3I0pOBbSl U WMHBAJIWJAMU OCYLIECTBISIETCS C HCIOJIb30BAHUEM CPEJCTB OOYy4YEHUS
oOILIEero M CrenuaIbHOro Ha3HAYeHUS.
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JIMCT PETUCTPAIIUA UBSMEHEHUU

N3meHenus, BHOCUMBbIE B pab0uyI0 IPOrpamMMy JTUCHUILUIMHBL (MOAYJIS)
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JIuct cornacoBanus paboyel TporpaMmbl JUCHUIUIMHBI (MOJIYJISI)

HaunmeHoBaHue Cornacyomu (07 (0] Mara Busa
nojpasaejaeHus i
Hayuno-texuuueckas | nupexrop HTb WBuinHa 23.08.2024 CornacoBaHo
OubnnoTexa I'anuna 09:37:31
BacunbeBHa
Kadenpa 3apenytounii | lamcyrnuHOB 26.08.2024 CornacoBaHo
€CTeCTBEHHOHAYYHBIX kadenpou Pacum 09:53:01
Y TYMaHUTapHBIX AneramoBuY
JMCIUTUINH
Kadenpa pykoBoautens | ['anneB Maxmyt 07.09.2024 CornacoBaHo
MAaIIMHOCTPOCHUS U OIl BO MacxyroBud 10:06:35
MH(OPMALMOHHBIX
TEXHOJIOTHI
VY4ebHo- npeacenaTesb AcxkapoBa 26.09.2024 CornacoBaHo
METOANYECKast YMK JI® 3ynbdpus 10:13:47
komuccus JID KHUTY-KAU HNunycoBHa
KHUTY-KAU
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