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1 UICXOJHBIE TAHHBIE 1 KOHEUHBIN PE3YJILTAT U3YUEHUS
JTUCTMILTAHBI (MO Y JIST)

1.1 Henan u3yyeHus TUCHUILINHBI (MOLYJIs1)

[lenpto W3y4YeHUS NUCHIUIUIMHBI SBISETCS (DOPMHUPOBAHHE y OOYUAIOIIUXCS
MaTeMaTUYeCKOW  KyJIbTypbl, BKJIIOYAIONEd B ce0s  SCHOE€ TMOHHUMAHHE
HEO0OXOAMMOCTA MAaTeMaTHYEeCKOW COCTaBIIAIONIEH B 00IIel MOArOTOBKE OakajiaBpa,
BbIPAaOOTKY TMIPEACTABICHUA O POJM U MECT€ MaTeMaTUKM B COBPEMEHHOM
UMBUJIM3ALMA U B MUPOBOM KYJIbTYpE, YMEHHUE JIOTUUYECKU MBICIUTh, ONEPUPOBATH C
a0CTpPaKTHBIMU OOBEKTAMH U OBITh KOPPEKTHBIMHU B YIIOTPEOJICHUH MaTEeMaTUYECKUX
MOHSATUH W  CHMBOJIOB  JUJII  BBIP@XKEHUS  KOJIMYECTBEHHBIX  OTHOIICHHMA
JEUCTBUTEIBLHOIO MUPA.

1.2 3apgaun AUCHUILINHBI (MOIYJIs1)

OCHOBHBIMM 33JJa4aM{ TACLUIUIMHBI SIBISFOTCS:

- chopMUpOBaTh MPEACTaBICHUE O IEHHOCTH MAaTeMaTHKH, KaK HAyKH, U €€
pOJIY B €CTECTBEHHOHAYYHBIX U MHKEHEPHO-TEXHUYECKUX MCCIICIOBAHUSIX, a TAKKE B
pELlIEHUH HUHTEJUICKTYaJIbHBIX 3ajlad M3  pas3luuyHbIX cdep ueroBedecKon
JEeSITEIbHOCTH;

- chopMupoBaTh TMpEACTaBICHUS 00 HACSIX W METoAaX MaTeMaTUKH, O
MaTeMaTuKe, Kak (opMe OMUCAHWS W METOJIe TMO3HAHUS OKPYXKAIOUIEro MUpa, O
3HAYUMOCTH MAaTEMAaTHUKH KaK 4acTH OOIIEUYeIOBEYECKON KYIbTYPHI.

- U3y4uTh (PyHIAMEHTaJbHBIC TOHSATHS, OCHOBHBIC KOHIEMIIMA W METOJbI
MaTeMaTUKH;

- TOOUTKCS, YTOOBI CTYJIEHTHI OBJIAJCNIA HAOOPOM CTaHJAPTHBIX MPOLEAYP s
aHaIM3a 33J]aHHON MOJIETTFHOM CUTYalluu, a Tak)Ke BEIPA00TKA MPUEMIIEMBIX MOJEIIEeH
JUIS TIOCJIENYFOLErO aHAJIN3a;

-TOATOTOBUTh K PEIICHUIO 3aJad C HCMOJb30BaHUEM 0a3bl 3HAHUI
MAaTEMATUYECKUX U €CTECTBEHHOHAYYHBIX JUCHUIUINH.

1.3 Mecto nucuuninnbl (MoayJs) B ctpykrype OIl BO

JlucuumnianHa OTHOCUTCSA K 00s3aTenbHOM dacTtu bioka 1. JMCIMIIMHB
(Momynu) oOpa3oBaTeIbHON TPOTrPaMMBL.

1.4 O0beM quCHUIINHBI (MOAYJIs1) U BUABI Y4eOHOI padoThI

O0beM JUCHMIUIMHBI (MOJYJiI) B 3a4€THBIX EIUHUIAX C YyKa3aHUEM
KOJMYECTBA AaKaJeMHUYECKHX 4YacOB, BBIJICICHHBIX HAa KOHTAaKTHYHO paboTy
oOyuaromumxcsi ¢ TmpenojgaBaresieM (MO BuAaM y4eOHBIX 3aHATUN) U Ha
CaMOCTOSITEIIbHYIO pa00Ty 00y4Jaromuxcs npeacTaBiieHsl B Tadmuiie 1.1



Tabmuma 1.1 a

Buowt yuebnou pabomot, 6 m.u., nposooumvle ¢ ucnonvzosarnuem 30 u JJOT

Camocmoamenvnana paboma
oodyuarowezoca (eneayoumopuasn

paboma)

HHUITRLOJLLE
nonnoLAxowodu ewdogp

DK3aMeH

DK3aMeH

DK3aMeH

HHUITBLOJLLE
HOHROLANOWOII X eX90LOITO] |

33,7

33,7

33,7

101,1

IME0LOITOL HONOOhHLedI
owdo € k'L € /(eX4010ITOLIONED)
errendoreN 0I0HQORA exLogedod]

64/0

64/0

40/0

168/0

noxooruLyedn omdod € ‘h'L
g /(exgorolron) Lxood nogoadKy|

poxoohuLedn owdod € ‘h'L
4 /(exgoroaromn) eroged sedoodLy

Konmaxkmmnuasn padoma odyuarouwuxcsa c

npenooasamenem no 6UOAM y4eOHOU
pabomut (ayoumopuan padoma)

HMUNRLOALLE HOHhOLAXOWOdI
BH L00ed EBHINBLHOY

0,3

0,3

0,3

0,9

IWOHOWRENE
rodow nueLdrAoHOY

(eLummes ‘UUNRLAIAOHON)
Dyoodu nogoodAy

(eLnMIRE ‘BUIMRLILAOHON)
erooed xeaoodAy|

MME0LOITOL HOoXOahuLYedn sawdod
€ 'h'l 9 /EULEHBE OMIOdhHLNed] |

48/0

48/0

16/0

112/0

MMF0LOITOI HOMOIhULIed daWwdod
4 ‘h'l 9 /19aro9ed orgaHdoredogeys

IDE010ITO HOMOOhHINedII
owdod 4 k'L € /MHADIS[[

32/0

32/0

16/0

OO0BbeM TUCIMIUIMHBI (MOJTYJIS) NI OYHOM (POpMBI 00yUEHHS

oeh/H¢ € ‘(BTATOW)

I9HUALTIATIONY 9LO0MWI0TAdL BeIngO

5 3E/180

5 3E/180

3 3E/108

dioana)

1

2

3

Hroro| 133E/468 | 80/0




Tabmuma 1.10

O0beM TUCHUTUTUHBI (MOAYJIS) JJIs1 OYHO-3a04YHOM (POPMBI 00yUEHHUSI

Buowt yuebnou pabomot, 6 m.u., nposooumule ¢ ucnonvzosarnuem 30 u JJOT

Camocmoamenvnan paboma
oodyuarowezoca (eneayoumopnasn

paboma)

HUIRLOOLLE
rnonnolAxonodu ewdod

DK3aMeH

DK3aMeH

DK3aMeH

NHTTeLOdL1R
HOHROLAXOWOdII X BX90LOITO] |

33,7

33,7

33,7

101,1

MME0LOITOL HOMOOhHIedI
ondo® € ‘h'L € /(BeXH0LOITOLIONED)
erendoLeW 0J0HOIRA eM100BdOd]]

96/0

96/0

40/0

232/0

noxoonuLyedn owdog € ‘h'L
4 /(exgorodrron) Lxdodu HogoddAy|

noxodnruLed owdog € ‘h'L
4 /(exgorolron) eroged sedoodKy|

Konmaxkmmnuan padoma odyuarouwuxcsa c

npenooasamenem no 6UOAM y4eOHOU
pabomut (ayoumopuasn padoma)

HHUTIBLIJLLE HOHROLAMOWOdL
BH LOOBd KBHINBLHOY

0,3

0,3

0,3

0,9

INOHOIWEENE
rodon nuneldrKoHoOY

(eLnmIes ‘UMITBLIIAOHOMN)
Lyoodu nogaoodKy|

(eLuIeE ‘BUMRLIIAOHON)
erooed Kea0odAy|

UME0LOITOL HOMXOShULYedT SNdO(
4 'h'L 9 /BHLEHBE OMMOOhULYed] |

32/0

32/0

16/0

80/0

MNEO0LOITOI HOMOIhUINed dWdop
4 k'l g /19100ed s1adoredogerr

IIE0I0ITOL HOMOORULedI
owdo € ‘'L € /UUIDId][

16/0

16/0

16/0

oeh/H€ 9 ‘(BIATONW)

I9HULTIAIONY 9LOOMWIOTAdL BRIg()

5 3E/180

5 3E/180

3 3E/108

droana)

1

2

3

Hroro| 133E/468 | 48/0




1.5 IlepeueHb IIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHMs MO IUCHMILINHE

(MoayJ1r0)
[Ipomecc n3ydeHus TUCIUILTAHBI HAPaBJICH Ha (POpMUPOBAHNE KOMIIETEHITUH,

MPEICTaBICHHBIX B TabmuIe 1.2.

dopMUpyeMble KOMIIETEHIIUN

Tadmuma 1.2

Koxn |[HamMeHoBaHHME KOMIIETEHIIUN
Nunukatopsl noctuxenus:  |[Imanupyembie pe3yabTaThl
KOMIIET .
KOMIIETEHIINH o0yuyeHHs
CHIIMH
OIIK-2| Cnocooen ocywmecmenames [N]1-lonk-2 - Beibupaer u 3HaeT NOHSATHUS, TEOPEMBI,

coop, oopabomky u
CHaMuUCMUYeCKUil aHaIu3
OAHHBIX, HEOOXO00UMDBIX 015
peuieHus noCmaeg1eHHbIX

IKOHOMUYECKUX 3a0aU

UCIIOJIB3YET METOIbI cOopa,
00pabOTKH 1 aHAJIN3a JJAHHBIX,
HEOOXOIMMBIX TSI PEIICHUS
9KOHOMHYECKHX 3a/1a4,
COBPEMEHHBIC MHTEIUICKTYaIbHO-
TIIOMCKOBBIC CUCTCEMBI.

N-2onk-2 - Onpenensier
COOTBETCTBYIOLINE COIEPIKAHUIO
npodecCHOHATTFHBIX 33149
WHCTPYMEHTapuii 00pabOTKH 1
AHAJTM3a TAHHBIX, COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTUHN U
MpOrpaMMHOE 00ECTICUCHHE.

METOTbI PELIICHUS 33/1a4
OCHOBHBIX pa3JieioB
MaTEMaTUKH, BKITIOYAs
TEOPHUIO BEPOSITHOCTEN 1
MaTeMaTUIeCKyIO
CTaTHUCTUKY, HEOOXOIUMBIE
1St 00pabOTKU TAHHBIX,
MOCTPOEHUS
SKOHOMUYECKUX MOJIeIeh U
PpEIIeHHsT COOTBETCTBYIOIINX
3a1a4

YMeeT ucnons30BaTh
byHIaMEHTATbHBIC
MaTeMaTHYeCKHE 3HAHMUS,
MPUMCHSITh
MaTeMaTU4YeCKue
(opMyIIBI TP peILICHUH
pa3IUYHBIX 33/1a4 B
npodeCcCHOHATbHON
JeITEIIbHOCTH,
aHaJIM3UPOBATH
pe3yabTaThI,
000CHOBBIBATH
MOJTy4YE€HHBIE BHIBOJIBI
Biajgeer HaBBEIKAMU
HCIIOJIb30BaHMS
MaTEeMaTHYECKHUX 3aKOHOB
¥ METOJIOB JJIs1 00pabOTKH
SKOHOMHYECKHX JaHHEIX B
COOTBETCTBUH C
MMOCTaBJIICHHON 3a7aueii.




2 COAEP KAHUE JUCIUIIVIMHBI MOAYJIS)

2.1 CTpyKTypa AUCHUILIHHBI (MOXYJIA)

ConepxxaHue JUCHUIUIMHBL  (MOIYJs), CTPYKTYpPUPOBAaHHOE IO TeMam
(pa3nenaMm), ¢ yKa3aHHEM OTBEIEHHOI'O Ha HUX KOJIMYECTBA aKaJIEMHYECKUX 4acOB U
BUJIOB YueOHOU paboThI mpuBeeHbI B Ta0uIe 2.1.

Tabnuua 2.1
Pazgenbr nucturumHbl (MOTYJIsT) ¥ BUJTBI YIEOHOU PabOTHhI
KonraktHas pabora o o
00YUAIOIINXCS C § o % >
TIPENoJaBaTeseM 110 BHAaM ch g é é" o
y4eOHBIX 3aHATHI (B yac) 5 La’;g g E %
E5E Rz H®a
Haumenosanwue tem (pasnenoB)  |Bcero o o . 2 s 25 % g[
JTUCITUATIITUHBI (MOYJIsST) (gac) < = % g é =} E E S Lc’é S g
= |EE|E:izE | EEEzis
: |25 2|25 | g2pges
= chg o a o A % 8 =) g g
= = ~ Z
1 cemectp
1 Pazpen 1. JIuneitnas anrebpa u aHaTUTHIECKAS TEOMETPHS
1.1|Matpuiipl ¥ onpenenuTenn 12 2 4 6
1.2|Cuctembl TUHEMHBIX YPaBHEHUH 16 4 6 6
1.3|BekropHas anredpa 10 2 4 4
1.4|21eMeHTHI IMHEWHOU anreOphl 10 2 2 6
1.5|AnanuTnyeckas reoMeTpus Ha 14 4 4 6
IJIOCKOCTH
1.6|AHanuTH4eCKasi reOMETPUs B 14 4 4 6
IIPOCTPAHCTBE
2 Paznen 2. luddepennmanpHoe ncunciaeHue GyHKIIMA OJHOW MEPEMEHHON
2.1|®yHKIMK 0IHOM IEpEMEHHON 10 2 2 6
2.2|IIpenensl. HenpepbIBHOCTH 12 2 4 6
byHKIIUU
2.3|[IpousBoaHas u auddhepeHman 15 3 6 6
2.4|OCHOBHBIE TEOPEMBI 11 3 4 4
nuddepeHIaIbHOTO
ucumncienus. Mccienosanue
GyHKIHA.
3 Paznen 3. @yHKUMM MHOTUX IEPEMEHHBIX
3.1|®@yHKIUA n-MIepEMEHHBIX. 10 2 4 4
HuddepenumpoBanue GyHKIUU
MHOTHUX IEPEMEHHBIX
3.2|9kcTpemMyMbl GyHKIIMA MHOTHUX 10 2 4 4
MEPEMEHHBIX
[IpoMexxyTouHas arTecTanus 36 2,3 33,7
(9K3aMeH)
HToro 3a cemectp 180 32 48 2,3 97,7
2 cemecTp




4 Paznen 4. HTerpanbHoe ncurcienue QyHKIUU OTHOM nepeMeHHON

4.1 [HeonpeneneHHbIA HHTErpAJT 22 6 8 8

4.2 |OnpenencHHbI HHTETpall 18 6 6 6

4.3 ([IpunoxeHust ONpeIeIEHHOTO 13 3 4 6
UHTErpana

5 Pazgen 5. UucnoBble U (hyHKIIMOHAIBHBIE PSIIBI

5.1 Yucnossie psaabl. CXOAUMOCTh 17 3 6 8
PSAOB

5.2 |OyHKIMOHATBHBIE 19 3 8 8
MOCJIEIOBATEILHOCTH U PSLJIbI

6 Pazgen 6. luddepennmanpabie ypaBHeHNss. MHOTOMEpPHBIE HHTETPAJIBI

6.1 |Iuddepennuansusie ypaBuenus | 19 3 6 10
MIEPBOTO MOPSJIKA

6.2 |OOBIKHOBEHHBIC 17 3 6 8
muddepeHnrabHbIe ypaBHEHUS
BBICIIIUX MOPSIIKOB

6.3 |Cucrembl 0OBIKHOBEHHBIX 8 2 2 4
audQepeHranbHbIX YPaBHEHUH.

6.4 |KpaTHble HHTETpAJIbI 11 3 2 6
[IpomexyTouHas aTTecTanus 36 2,3 33,7

(’K3ameHn)
Hroro 3a cemectp 180 32 48 2,3 97,7
3 cemecTp

7 Pazgen 7. Cnyuaiinbie COOBITHS

7.1 |OcHOBHBIE IOHATHS TEOPUU 10 2 2 6
BEPOATHOCTEM

7.2 |OCHOBHBIE TEOPEMBI TEOPUH 10 2 2 6
BEPOATHOCTEM

8 Pa3znen 8. CiydaiiHble BETUYMHBI

8.1 |[luckpeTHsble cirydaiiHbIe 10 2 2 6
BEJIMYUHBI, 3aKOHBI UX
pacnpeeneHus

8.2 |HenpepsIiBHBIE CiTy4daiiHbIE 10 2 2 6
BEJIMYHHBI, 3aKOHBI UX
pacnpeseneHus

8.3 IMHOroMepHbI€ Cily4aiiHbIe 8 2 2 4
BEJIMYHHBI

9 Pazgen 9. MaremaTuueckas CTaTUCTHUKA

9.1 |CraTtuctuueckoe OlleHUBaHUE:! 8 2 2 4
TOYEYHbIEC U UHTEpPBaJIbHbIC
OLICHKHU

9.2 |[KoppesiiMOHHbIA aHAIN3 8 2 2 4

9.3 |PerpeccuonHbIi aHaIN3 8 2 2 4
[IpomexxyTouHasi aTrecrarus 36 2,3 33,7

(7Kx3aMeH)
Hroro 3a cemecTp 108 16 16 2,3 73,7

2.2 Coaep:xaHue pa3ieoB JUCHUILINHBI (MOLYJIs1)

Pasnen 1. Jluneitnas anreOpa u aHaIUTHYECKAsk TEOMETPUS

Tewma 1.1. Matpuuel u onpeaenuTenn




Martpunpsl. Onepanii ¢ MaTpULlaMU: CIIOKEHHUE, YMHOXKEHHE, YMHOKECHHUE
MaTpuipl Ha ckaimsgp. CBoiicTBa omepauuid. OJEMEHTapHbIE MaTpULBl U
JJIEMEHTapHble NpeoOpa3oBaHus. Pa3nokeHue HEBBIPOKACHHOW MaTpulbl B
IIPOU3BEJAEHUE dBJIeMEHTapHbIX MaTpull. Onpenenurenu. OCHOBHBIE CBOWCTBA
onpeaenureneii. Onpenenurenu 2-ro u 3-ro nopsaka. IIpaBuiio TpeyroabHHUKOB.
Onpenenuren n-ro nopsiaka. Onpenenuress TPaHCHOHUPOBAHHOM MAaTPHULBIL.
MuHopbl U anredpanyeckue JOMOJHEHUS, Pa3JIOKEHUE ONPENEIUTEN MO CTPOKE
(cTonOiy). Berluucnenue omnpeaeauTencii MPUBEICHUEM K TPEYrojabHOMY BHIY.
®opmynsl Kpamepa. Onpenenurens mnpousBeaeHus marpull. OOpaTHas MaTpHlia.
Haxoxxnenne oOpaTHOW MaTpuIlbl METOJOM DJIEMEHTAPHBIX TMPeoOpa3oBaHUM.
Onpenenurens NPOU3BEACHUS MATPHILI.

Tema 1.2. Cuctembl IMHEHHBIX YPABHEHUM

CucrteMbl JUHEHWHBIX ypaBHEHHH. Marpuiia ko3(hPUIIMEeHTOB, pacIIMpeHHAs
MaTpHlla CUCTEMBI. DJeMEHTapHble MPeoOpa3oBaHUs W SKBUBAJICHTHBIE CHUCTEMBI.
[IpuBeneHne cHUCTEMBI K CTYIIEHYaTOMY BHJAY. Y CIIOBHE COBMECTHOCTH CHUCTEMBI.
basucHbeie U cBOOOMHBIE TIepeMeHHbIe. Kputepuii HeonmpenenaeHHOCTH OTHOPOIHOM
CUCTEMBI. MeTOAbl pelieHus CUCTEM JIMHEHHBIX anreOpandecKux ypaBHEHHI.
HccenenoBanne CUCTEM JTMHEWHBIX YPABHEHUN.

Tema 1.3 BekTopHas anredpa

BekTop. KoopanHatel BEKTOpa Ha MJIOCKOCTH M B MpOCTpaHCTBe. JIMHEHHbIE
onepauuy HajJ BeKTOpamu. JIMHelHas 3aBUCUMOCTh M HE3aBUCHMOCTb BEKTOPOB.
basuc. IIpoexuus Bexkropa Ha och. PasiiokeHue BEKTOpa IO OpTaM KOOPAMHATHBIX
oceil. CkansipHOE TMpPOU3BEIECHHE BEKTOPOB MW €ro CBOWCTBA. BekTopHOE
IIPOU3BEJCHUE BEKTOPOB U €ro cBoicTBa. CMENIaHHOE MPOU3BEIEHUE BEKTOPOB U €TI0
CBONCTBA.

Tewma 1.4. DnemMeHTHI TMHEHHON aNTreOphI

n-MepHeI  BekTOp. Omnepanuu HaJ N-MEPHBIMHM BEKTOPAMH. N-MEPHOE
BEKTOPHOE MPOCTpPaHCTBO. basuc. JIluHENWHas HE3aBUCHUMOCTh BEKTOPOB. basuc
JIMHEWHOTO BEKTOPHOT'O MPOCTPAHCTBA M KOOpAMHATHI BekTopa. [lepexon k HOBOMy
0asucy. CoOCTBEHHbIE BEKTOpPHl M COOCTBEHHBIC 3HAUEHUS JMHEHHOIrO Omeparopa.
KBaapatuunsie popMsl.

Tema 1.5. AnanuTudeckast TeOMETpHUs Ha TIIOCKOCTH

CucreMbl KOOpAMHAT Ha IUIOCKOCTH. [IpeoOpa3oBaHus CHUCTEMbI KOOpAMHAT.
Jlenenue oTpe3ka B JaHHOM OTHOLICHWH. JIMHUM Ha NJIOCKOCTU. YpaBHEHUE MPSAMOU
Ha IUIOCKOCTH. YTOJN MEXAYy [JBYMsS IPSAMBIMH, YCJIOBHUS NApaUIEIbBHOCTH U
NEPIECHINKYJSIPHOCTH IBYX NpsAMbIX. HopManeHOe ypaBHEeHHe npsimon. Paccrosaue
OT TOYKM 1O HpsAMOiMl. OKpYKHOCTh: ONpENEJECHUE, KaHOHMYECKOE YpaBHEHHUE U
CBONCTBA. OMInc:  OmpenesieHne, KaHOHMYECKOE YpaBHEHHWE M CBOMCTBA.



['unepOoinia: omnpeaeneHre, KaHOHMYECKOE YypaBHEHHME U cBoiictBa. [lapabomna:
onpeaereHne, KAHOHMYECKOE YPaBHEHNE U CBOMCTBA.

Tema 1.6. AHanuTHYECKasi TEOMETPHS B IPOCTPAHCTBE

[11nockocTh: oOIIee ypaBHEHHE, TMOHATHE HOPMAIBHOIO BEKTOpa. YacTHbIe
CIy4Yal pacloJIOKEHUS IUIOCKOCTH B KOOPAMHATHOM IIPOCTPAHCTBE. YTOJ MEXKIY
IJIOCKOCTSIMM, YCIJIOBUS MAPAJUIETBHOCTH U NEPNEHIUKYIIPHOCTU JBYX IIOCKOCTEM.
[Ipsmass B MPOCTPAHCTBE: TMOHITHE HAIPABIIOMIETO0 BEKTOPA, KAHOHHYECKOE
ypaBHEHUE NpsIMOM, 00llee ypaBHEHHE, NapaMeTpuuecKkoe ypaBHeHue. BzammHoe
PacnoJIOKEHHUE IBYX IPSIMBIX B IPOCTPAHCTBE. YTOJI MEXKIYy NpsAMbIMUA.  B3aumHoe
PACIIOJIOKEHUE IIPSMOU U IIJIOCKOCTU. YTOJI MEXAY IPSAMOM U IUIOCKOCTBIO. Y CIIOBUS
NapajulebHOCTH M TNEPIEeHIUKYIAPHOCTH mpsMOd u  minockoctd.  OG630p
MOBEpXHOCTEN 2-ro mopsaka. KaHOHWYecKue ypaBHEHUS ITOBEPXHOCTEH BTOPOTO
MOPSAAKA.

Paznen 2. luddepenunanbaoe ucurcienne GyHKIMU OJJHON MepeMEeHHON

Tema 2.1. ®yHKIUM OTHOW IEPEMEHHOM

Onepanuu Hax MHOXecTBaMu. OCHOBHBIE YHCIIOBBIE MHOXe€CTBAa. DyHKIUU
onHoi mepemeHHo. OCHOBHBIE dJeMeHTapHble GyHKIMHU, uX Trpaduku. CroxHas
¢ynxus. [TocnenoBaTenbHOCTH, IPEIET YUCIOBOM MOCIEI0BATEILHOCTH

Tewma 2.2. Tlpenensi. HenmpepblBHOCTH (hyHKIIMH

Teopembl o mnpenenax. I[lpuszHaku cymectBoBaHus IpenesioB. llepBelii u
BTOpOW 3ameydaTelibHbId TMpejaesibl. becKOHeYHO Manble U OEeCKOHEYHO OOoJbIine
BEJIUYMHBI, CBS3b MeEXAy HUMU. CpaBHEHHE OECKOHEYHO MaJIbIX BEJIUYHH.
PackpeiTue HeomnpeneneHHocrei. HempepsiBHOCT,  (yHKImii. Touku paspbiBa.
Knaccudukanus touek paspeiBa. Teopembl 0 HENPEPHIBHBIX (PYHKLMAX HA OTPE3KeE.
HenpepbIBHOCTD AJIeMEHTapHBIX (PYHKITUH.

Tewma 2.3. TlpousBoanas u auddepeniman

[IponsBonHas: omnpeneneHue, MEXAHUYECKHM W TE€OMETPUYECKUM CMBICI.
VYpaBHeHue kacarenbHOM K KpuBoH. JuddepenumpyeMocts QyHKIUM, CBS3b
HempepblBHOCTH ¢ auddepeHuupyemoctbto.  OOpatHas  QyHKUUA ©U €€
muddepennupoBanue. Tabnuia OCHOBHBIX MpaBmil U Gpopmyn auddhepeHIupoBaHus.
[IpousBoanbie BhICIIMX MOPsAKOB. Juddepennman dyHkuu, ero NpuMEeHEHHUE B
pUOIMKEHHBIX BhrurciIeHusX. JuddepeHimanbl BRICIINX MOPSIKOB.

Tema 2.4. OcHoBHble Teopembl Au(GHEPEHIINATLHOTO  HUCUUCICHUS.
Uccnenosanue GhyHKIUH.

OcHoBHbIe TeopeMbl auddepeHmansHoro ucuuciaeHus. HeoOxomumeiii u
JNOCTAaTOYHBIA MNPU3HAKM MOHOTOHHOCTH (PYHKUMHU. OKCTPEMYMbI (PYHKIUH,
HEOOXOJMMOE U  JIOCTaTOYHbIE YCJOBUsS cyluecTBoBaHus. HauOonbmiee u
HauMeHbllIee 3HaueHUs! (PYHKIUU Ha OTpe3Ke. BBIMYKIIOCTh KpUBOW, TOUKU Neperuoa.
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HeoOxoarmoe W J1OCTATOYHOE YCJIOBHS CYHIECTBOBaHUSA. ACHUMITOTHI KPHUBOIA.
HccnenoBanne moBeneHus QyHKITUH.

Pa3znen 3. ®yHKUMHM MHOTUX ITIEPEMEHHBIX

Tema 3.1. ®ynkuusa n-nepemenHbix. JuddepenunpoBanne QyHKIMA MHOTHX
MIEPEMEHHBIX

O6unactb onpenenenust GyHKIMU ABYX MepeMEHHbIX. YacTHbIE MPOU3BOIHBIE U
muddepennmanel.  [lomHoe mnpupamenue u  NOAHBIN  auddepennuan, ero
npuMeHeHue. [IpousBojHas cloXHOW (QYHKIMH, MPOU3BOAHAS HESBHO 3aJaHHOMN
GyHKIMM. YpaBHEHHE KacaTeJIbHOM IJIOCKOCTH K moBepxHocTu. [IpousBonmHas mo
HarpasJIeHUIO. [ pannenT.

Tema 3.2. DkcTpeMyMbl GYHKIIMH MHOTHX T€PEMEHHBIX

YacTHble MPOU3BOJHBIE BBICHIMX MOPAIKOB. ODKCTPEMyMbl (YHKIMH ABYX
NEPEMEHHBIX. YCIOBHBIE HKCTPEMYMbI, HAuOOJbLIEE W HAUMEHBIIEE 3HAUYCHUS
GyHKIMHA B 3aMKHYTOW OTpaHUYEHHOW OOJacTH. YCIOBHBIM 3KCTpeMyM (GyHKUIUU
MHOTHX NI€PEMEHHBIX.

Paznen 4. UaterpaibHOE McYUCIeHE (PYHKITUU OJTHON TIEPEeMEHHON

Tema 4.1. HeomnpeneneHHbIN nHTErpal

[TonsiTne mepBooOpa3HoOl GYHKIIMK U HEOMpeaeIeHHoro nuTerpana. CBoicTBa
HeomnpeneaeHHoro  uHTerpana. Tabmuuna — uHTterpanoB.  HemocpeacTtBeHHoe
WHTETrpupoBaHue. MeTo1 3aMEHbI IEPEMEHHON U METOJI UHTETPUPOBAHUS 110 YACTSM.
WurterpupoBanue panumoHaibHbIX (yHKUM. [IpocTeiimne pannoHanbHble ApoOU U
UX MHTErpupoBaHue. TeopeMa 0 MpeaCTaBICHUU NMPABUIHHONW palMOHAIILHON ApoOU
B BHJIE CYMMBbl KOHEYHOTO 4YHCIa TMpocTedmux apobeit. HWMHTErpupoBanue
BBIPQXEHHUM, COJEp)KalluX TpUroHomerpuueckue ¢Qynkuuu. HMHTerpupoBaHue
HEKOTOpPBIX UppanuoHanbHbIX ¢yHKIuA. [logcranoBku YeOwimeBa, OJiinepa,
TPUTOHOMETPUYECKHUE. WNurerpuposanue TPUTOHOMETPHUYECKUX (GyHKIMIA.
WHuTerpansl OT HEeNbIX CTENEHEH TPUTOHOMETPUUYECKUX (QYyHKIUH.

Tema 4.2. OnpenesneHHbIA HHTETPAT

3agauu, TPUBOIAIIME K IMOHATHIO ONpPEAEIEHHOro uMHTerpana. OmnpeneneHue
UHTETPpAIIbHOM CcymMbl Pumana. [loHsATHME ONpeneneHHOro WHTErpaga, €ro
reoMeTpuueckuii u (Qusumdyeckuid cMmbicia. Kiacchl HHTErpupyeMbIx (QyHKITUH.
CoiictBa omnpejenenHoro uarerpaita. ®opmyna Herotona-Jleitonuma. Berancnenue
omnpezeneHHoro wuHrerpaiga. HecoOcTBeHHble HMHTErpaijbl ¢  OECKOHEUHBIMU
npenenamu. Onpenenenue, cBoicTBa. [Ipu3HaKM CXOOUMOCTHM HMHTETPajIoB OT
HEOTPULIATENBHBIX ~ (QYHKUMH.  AOCONIOTHasT W YCIOBHAas  CXOJUMOCTb.
HecoOcTBeHHBIE HHTETpAJIbI OT HEOTPaHWYEHHBIX (yHKIMM. Teopema cpaBHEHHS.

Tema 4.3. [IpusioxkeHus onpeaeaeHHoro HHTerpaia

I'eomeTpuyeckue MPUIIOKEHUS OIPEACICHHOIO HWHTErpaja: BbIYMCIICHUE
Iom@AAe TUIOCKUX (Uryp B JEKapTOBOM W TOJISIPHOM CHCTEMaxX KOOpAUHAT.
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OmnpeneneHre U BHIYUCIICHUE JJIMHBI AYTH TUIOCKOW KpHuBOM. Briuncienue o0beMoB
ten. OOmas cxema TPUMEHEHHUS OMNPEJACICHHOT0 WHTErpajia K PEIICHUI0
MPUKIIAIHBIX 3a]1a4.

Pasnen 5. Uucnossie u (yHKIIMOHATBHBIC PSIIbI

Tema 5.1. Yucnoseie psaabl. CXOIUMOCTD PSAJIOB

Uucnoseie paAnbl, OcHOBHble mnoHATHA. Cymma psga. Cxopsumecs u
pacxonsmmecs psabl. Apu@METHYECKHEe OIepaludyd CO CXOIAIIMMHUCI pPSAIaMHu.
He3aBUCUMOCTh CyMMBI CXOJSILETOCS psAla OT TPYNIUPOBKH ciaraeMbix. CBoMCcTBa
cxomsamuxcs psaaoB. HeoOxomumelil npusHak cxoaumocTd psina. Kpurepuit Komm
cxoauMoCTH psna. JlocTtaTouHble NPU3HAKA CXOAUMOCTH YHUCIOBBIX PSJIOB C
MOJIOKHUTEIIPHBIMUA YJICHAMU. 3HAKOIMEpEMEHHBbIE psabl. AOCONIOTHAS W yCIOBHAs
cX0auMOCTh. CX0aMMOCTh a0COMIOTHO cxofsuierocs psaa. MuTerpanbHbiil mpu3Hak
cxoauMocTd. CpaBHUTENbHbIE NpU3HaKU cxoguMmocTH. [Ipusnaku [lanambepa wu
Komm cxomumoctu psjoB. [lpusnak JleliOHuIla CXOIUMOCTH 3HAKOTIEPEMEHHBIX
psanoB. Hekoropble cBoicTBa a0OCONIOTHO M YCJIOBHO CXOASIIMXCS PAJNIOB.
[TepecTaHoBKM cllaraeMbIX aOCOJIFOTHO U YCJIOBHO CXOMSIIUXCS PATOB. Y MHOXKCHHE
psnoB. PacxoquMocTh rapMOHUYECKOTO psijia.

Tema 5.2. @yHKIIMOHATBHBIE TIOCJIEIOBATEIIBHOCTH U PSI/IbI

OYyHKIIMOHAIBHBIE Pk, OCHOBHBbIC TOHATUS. PaBHOMEpHas CXOAMMOCTh
(GYHKITMOHATBHOM MOCIEI0BAaTeIbHOCTU U (YHKIIMOHAILHOTO psiga. HenmpepbiBHOCTH
npejena nociaeaoBaTeIbHOCTU QYHKIMNA U CyMMBI psifaa. MaTerpupyemMocts npeena
nocjeaoBaTeIbHOCTH (QYHKIUMA U cymmbl psana. duddepenunpyeMocts mnpenena
nocienoBaTeabHOoCcTH GyHKIUN (0€3 J0Ka3aTenbCcTBa) M CyMMbI psina. CTeneHHbIe
PAIIBI M1 METOBI HAXOXKACHUS 001acTu cxoaumocth. Psaaer Teinopa u MakiopeHa.

Paznen 6. luddepennranbapie ypaBHeHUSI. MHOTOMEpHbBIE HHTETPAJIbI

Tewma 6.1. luddepennmanbapie ypaBHEHUS TIEPBOTO MOPSIKA

O6mue cBenenus o auddepeHuuanbHbIX ypaBHeHUIX. [uddepenumanbubie
ypaBHEHHUS TIEPBOTO TMOpsiaka (0OIIMe MOHSATUSA, TEOpeMa O CYIIECTBOBAaHUU U
€AMHCTBEHHOCTH pemieHus auddepeHimaibuoro ypaBuenus). JuddepenunanbHbie
YpaBHEHUS C pa3feisIionuMucs nepeMeHHbIMu. OpgHopoanbie AuddepeHnnanbHble
ypaBHEHUs W TpuBoAsimuecs K HuM. Jluneinsie nuddepeHnnanbupie ypaBHEHUS
NEepBOro MOpsAKAa W HUX UHTerpupoBaHue Merogamu Jlarpamwxka u bepHym.
VYpaBuenus bepnymm. YpaBaenus B mnoiHbix guddepennuanax. [lpumenenue
uHTerpupytomiero Muoxutens. Juddepenuuanbupie ypaBHEHUs, HE pa3pelieHHbIE
OTHOCUTEIBHO Mpou3BOAHON. YpaBHeHus Jlarpamxka u Kiepo, ocoboe pernieHue
ypaBHeHus Kiepo.

Tewma 6.2. O6bikHOBEHHBIE AU DEepeHITnaIbHbIE YPaBHEHUS BBICIITUX MOPSIAKOB

Huddepennnanbuble ypaBHEHUSI BBICIIUX MOPSIKOB: OCHOBHBIE TOHSATHUS U
OIpeleNiCHUsl. YPaBHEHHMS, JONYCKAKIIUE IIOHW)KEHUE mnopsaka. JIuHelHble
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onHOponHble  auddepeHnuanbHble  ypaBHeHud. Omnpenenurtens  Bponckoro.
dyHIaMeHTambHas cucTeMa pernieHnid. JInnelnsie omHOpOoaHbIE Tu( dhepeHITnaTbHBIC
YpaBHEHUS C TOCTOSHHBIMH KO3(PPUIMEHTAMH, TOCTPOCHHE (PyHIAMEHTAIBHOMI
cUCTEeMbl  pewieHud.  YpaBHeHwe  OJiuiepa.  JIMHEWHbIE  HEOIHOPOJHBIE
muddepeHnranbable ypaBHEHUS ¢ MPOU3BOJBHOM MpaBoil yacThio. Meron Jlarpanxa
(BapualuM  TOCTOSIHHBIX).  JluHelHble  HeogHOpoaHble U depeHInaTbHbIC
yYpaBHEHUSI C MOCTOSIHHBIMH KOA(P(UIIMEHTaMH CO CIENHATbHON MpaBOil 4acTblo.
Heonnoponueie nuddepeHnnanbuble ypaBHEHUSI BTOPOTO MOPAJIKA C MOCTOSIHHBIMU
K03 PUIIUEHTaMH.

Tema 6.3. Cuctembl OOBIKHOBEHHBIX TU((HepeHIINATBHBIX YpaBHEHU N

Cuctembl mud@epeHIMaTbHbIX YPAaBHEHH: OCHOBHBIC OIPEACICHUS U
noHATUsI. JIMHEHHBIE OIHOPOAHBIC CHUCTEMBbI IU(GEPEHINATBHBIX YPaBHEHHUH C
MOCTOSTHHBIMU K03 duruentamu. MeTtoapl penieHus. JIMHEHHbIE HEOAHOPOIHBIC
CUCTEMBI.

Tema 6.4. KpaTHbie uHTErpaisl

3ajgaun, MNPUBOJMAIIME K TOHSATHUIO JABOMHOro wuHTterpaia. OmnpeneleHue
JBOMHOTO WHTErpaja, TeOMETpuYecKuid ©  ¢u3nueckuii cmbici. Teopema
CyIIECTBOBaHMs, CBOWCTBAa. (CBelleHHE JBOMHOIO MHTErpajia OT HEMPEPHIBHOM
(GyHKIIMU K MOBTOPHOMY HWHTerpaidy. Teopema o 3aMeHE MEPEMEHHBIX B JIBOMHOM
MHTErpasie. 3aJayd, NPUBOISIIME K MOHATUIO TPOMHOro HHTErpana. TponHOU
WHTErpa, ONpeAeIeHNe, CBOMCTBA, BBIYUCICHHUE B IEKAPTOBOM CUCTEME KOOPAMHAT.
@opMyJIMpOBKa TEOPEMBI O 3aMEHE MEPEMEHHBIX B TPOWHOM HHTETpale.
[umuaapuueckue u chepruueckre KoopaAuHATHL. [IpriiokeHne KpaTHBIX HHTETPAJIOB.

Paznen 7. Cnyuaitnbie cOOBITUS

Tema 7.1. OCHOBHBIE IOHSITUS TEOPUU BEPOATHOCTEM.

IIpenmeT u coxepxkanue kKypca «Teopusi BEpOSITHOCTEM WM MaTeMaTHUYECKas
CTaTUCTUKA». 3aJadyd TEOPUM BEPOSTHOCTEH. JIEMEHThl KOMOWHATOPHKH.
[IpocTpaHCTBO 3JIEMEHTAPHBIX UCXOMOB. [[OCTOBEpPHBIE, HEBO3MOXKHBIE, CIIy4alHbIE
coObITUsI. Anrebpa coObiTuii. OTHOCUTENBHAS YacTOTa U ee CBoiicTBa. Kinaccuueckoe
ONPENEICHUE  BEPOSITHOCTH. AKCHOMAaTHYECKOE  ONPEIEICHUE  BEPOSTHOCTH.
BepoATHOCTHOE  NIPOCTPAHCTBO:  JUCKPETHOE  BEPOSTHOCTHOE  IIPOCTPAHCTBO,
HEIIPEPBIBHOE BEPOSATHOCTHOE ITPOCTPAHCTBO.

Tema 7.2. OCHOBHBIE TEOPEMBI TEOPUU BEPOATHOCTEM

VY coBHBIE BEPOSATHOCTH, TEOPEMA YMHOKEHHUS BEPOSTHOCTEN, HE3aBUCUMOCTh
cOOBITHH, B3aMMHasi HE3aBUCUMOCTh coObITH. [lonmHas rpynma coObiTuili. @opMmyia
nojaHou BeposiTHocTH. @opmyna baiteca. IloBTOpHBIE HE3aBHCHUMBIE HCHIBITAHUS.
®opmyna bepnymnu. Teopema Ilyaccona. JIokanmbHas M MHTErpajibHasi TEOPEMBI
Myaspa-Jlamnnaca.

Paznen 8. CinyualiHble BEJIMUUHBI
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Tema 8.1. JIuckpeTHbI€ CilyyallHbIE€ BEJIMYMHBI, 3AKOHBI UX PACIPEICICHUS

OnpeneneHne ciy4ailHOM BenW4yuHbL. JIMCKpeTHas cilydaiiHas BeJIMYMHA.
Pacripenenierne  BeposiTHOCTEM  CiaydyalHOW BenWYuHBL. Psan  pacnpeneneHus
JUCKPETHOM  CIIy4allHOM BEJIMYMHBI, TaOluLa pachnpeieieHus JIBYMEPHOTO
JUCKPETHOTO CIIy4yalHOro Bekrtopa. OyHKIuUs pacnpeacsieHusl CIIy4YalHOW BEJINYMHBI
u e cpoicTtBa. HekoTopble 3aKOHBI pacHpeleseHus IJUCKPETHBIX CIy4YalHbIX
BEJIMYMH: OMHOMHUHANIbHOE, reomeTpuueckoe, [lyaccona.

Tema 8.2. HenpepbiBHBIE ClTydallHbIE BEJIMYNUHBI, 3AKOHBI X pACTIPEACICHUS

HenpepreiBHass ~ ciydaiinas ~ BenuuuHa.  [lmoTHOCTE  pacmpeneneHus
BEPOSITHOCTEM CIIy4ailHOM BEIWMYMHBI M €€ CBOWCTBA. 3aKOHBI PaCIpPEACIICHUS
KOMIIOHEHT CIIy4ailHOrO BEKTOpa. YCJIOBHBIE pacHpenesieHus. 3aBUCUMOCTb H
HE3aBUCUMOCTh  KOMIIOHEHT  CJIy4YalHOro  BekTopa. HekoTopble  3aKOHBI
pacrpeeNieHds] HEMPEPhIBHBIX CIYYallHbIX BEJIIMYMH: HOPMAaJIbHOE, PaBHOMEPHOE,
DKCIIOHEHIIMAIIBHOE.

Tema 8.3. MHOroMepHbIE Cly4aliHbIEC BEJIMYUHBI

MHoromepHsie Ciy4ailHble BEJIUYHMHBI (CIy4dailHbId BEKTOP). JUCKpeTHbIE U
HEIIPEPBIBHBIE CIly4alHbIe BEKTOpPbl. @DYHKIMS paclnpeneiacHus MHOIOMEPHOIO
CIy4allHOrO BEKTOpa, €€ CBOWCTBA. IIIOTHOCTH pacnpeneneHuss MHOTOMEPHOTO
CIIy4allHOrO BEKTOpa M €€ CBOWCTBA. MHOIOMEpPHBIM HOpPMAaJbHBIA 3aKOH
pacrpeeneHns CIy4aiHOTO BEKTOpa. 3aBUCHMOCTb M HE3aBUCUMOCTb KOMIIOHEHT
CIIy4aliHOT'O BEKTOPA. Y CIIOBHBIE PACIIPEICIICHUS.

Pa3nen 9. MaremaTtnueckas CTaTUCTHUKA

Tema 9.1. CTaTucTHYECKOE OIIEHUBAHKE: TOUYCUHBIE U UHTEPBAJIbHBIE OI[EHKHU

3amau MaTEeMaTHYECKOM CTATUCTHKH, B TOM 4YHCIE B OOJacTH COLMAIBHO-
HPKOHOMUYECKUX HccliejoBaHUi. ['eHepanbHass W BBIOOPOYHAS COBOKYIHOCTH.
BapuanuoHHbI€ psiibl: JUCKPETHBIE U UHTEPBAJIbHBIC.

Ouenka  GyHKUMM  paclpeieNieHHs ¢ IUIOTHOCTH  paclpeleieHUs:
IMIUpPHUYECKass (PYHKUHUSA pACHPEETCHUs, TUCTOrpamMMa, IOJUIOH, KyMYJISITUBHAS
KpHUBasl.

Toueunble OIEHKM MapaMeTpoB pachpezeseHus. TpeOoBaHUsS K TOYEYHBIM
OLIEHKAM: COCTOSATEIbHOCTb, HECMEIIEHHOCTb, 3(()EKTUBHOCTh TOUYEUHBIX OICHOK.
MeTtoapl HaXOXKIEHHUS TOYEYHBIX OLIEHOK: METOJ MOMEHTOB, METOJ HAWMMEHBIINX
kBagparoB. [IpoBepka HemapaMeTpuIeCcKux runoTe3: kpurepuu y°—IlupcoHa.

WHTepBajibHblE  OLEHKM NApaMeTpOB  pacCHpeleseHUs, JOBEPUTENIbHAs
BEPOATHOCTb. VIHTEpBaJIbHBIE OLIEHKM YHUCJIOBBIX XapaKTEPUCTHK, B Cllydae
HOPMaJbHO PACHPEICICHHON T'eHepalbHOW COBOKYMHOCTH W BBIOOPKH OOJBIIOTO
o0Bbema.

Tema 9.2. KoppensiunoHHbINA aHAIN3
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QyHKIMOHAIbHAS, CTATUCTUYECKAasd W  KOPPEISIMUOHHAS  3aBUCHMOCTH.
JIByMepHBIN KOPPEIAUUOHHBINA aHAIN3: OLIEHKA [TApaMETPOB KOPPEISLIMOHHON CBS3H;
IIPOBEpPKA  TUIIOTE€3 O  3HAYUMOCTH  XApaKTEPUCTUK  CBSI3H, ITOCTPOCHUE
JIOBEPUTEIIbHBIX UHTEPBAJIOB.

Tema 9.3. PerpeccuoHHbIl aHAIU3

IIpeanocbulkn M 3a7adyd PErpecCMOHHOrO aHanuus3a. MeTol HanMEHbBIINX
KBaJIpaTOB OLEHKHU KOd(PUIMEHTOB perpeccud. JIMHEHOe ypaBHEHHE PErpECCHM.
ITpoBepka 3HaUMMOCTH OTAENBHBIX KOA((HULUEHTOB U MOJIEIU PEIPECCUU.

2.3 KypcoBasi padora (KypcoBoii IpoeKT)

He npenycMoTpeHo y4eOHbIM MJIaHOM.
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3 OIEHOYHBIE MATEPHUAJIbBI n METOANYECKUE
PEKOMEHJIAIIU ITO OCBOEHUIO JUCIIUITJIMHBI (MOY JIs1)
Texkymmii KOHTpPOJIb YCIIEBAEMOCTH OOECIEYMBACT OIEHUBAaHUE XOAa

OCBOCHHMS JUCIHUTIINHBI (MOYJIs).

[TpomexxyTouHast arrectamusi OOECIIEYMBACT OIEHWBAHHUE IMPOMEKYTOUHBIX
pe3ynbTaToB 00yUYeHUs MO AUCHUILTHHE (MOYJIIO).

KoMIIeKT OIICHOYHBIX MaTepuajioB IPEACTaBiIsieT cOoOOW COBOKYITHOCTH
OIIEHOYHBIX CPEICTB (KOMIUIEKC 3aJJaHUi Pa3IMYHOrO TUIA C KIOYaMU MPaBUIbHBIX
OTBETOB, BKJIIOYAsi KPUTEPUH OLICHKU), UCIIOIB3YEMbIX IIPH MPOBEACHUU OIEHOUYHBIX
npoieayp (TeKyIero KOHTpOJis, IPOMEKYTOUHON aTTeCTalMK) C LEJIbI0 OLIEHUBAHUS
JTOCTHKECHHS 00YUYaIONUMUCS PE3YJITATOB OOYUYCHHS MO JUCITUTUINHE (MOIYITIO).

KoMIIeKT OILIEHOYHBIX MaTepuayioB (TEKYIIETO U MPOMEKYTOYHOTO
KOHTPOJISI), HEOOXOMMMBIX ISl OLICHUBAHHUS PE3YJIBTaTOB OCBOCHHS JTUCIUTLIAHBI
(MoOTyJisl) TPENCTaBJICH B BUAE OTACIBHOTO JOKYMEHTA MO AUCHUILUIUHE (MOAYIIO) U
XpaHUTCs Ha Kadeape-pa3padoTynke B OyMaKHOM WJTU 3JIEKTPOHHOM BH/IE.

3.1 Onenka ycneBaeMOCTH 00y4YarOLIMXCS

Texymuii KOHTPOJb YCIIEBAEMOCTH U MPOMEKYTOUHAsl aTrTecTalus IIo
TUCIUTIIMHE (MOJYJII0) OCYIIECTBIISIETCS B COOTBETCTBUM C OaUIbHO-PEUTHHTOBOM
cuctemoit mo 100-6ammpHo¥ mikane. [lepecyeTr cymMMmbl OaIIOB B TpaJAHIIMOHHYIO

OIIEHKY TpejCTaBiieH B Tabmuie 3.1.

Tabmuma 3.1.
[ITxana OLIEHKM HA MPOMEKYTOYHOM aTTECTALNHU
Bripakenue B 6aiiax CI10BECHOE BBIpAKEHUE CnoBecHOE BbIpaKeHUE
npu hopMe MPOMEKYTOUHOH | TpH (PopMe MPOMEKYTOUHOU
aTTECTAaINH - 3a4eT aTTECTAINH - YK3aMEH
oT 86 a0 100 3auTreHo OTau4HO
ot 71 mo 85 3auTeHo Xopouio
ot 51 50 70 3auTeHo Y 10BIETBOPUTETHLHO
no 51 He 3aureno He ynoBnerBoputesibHO
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4 OBECTIEYEHUE JUCHUATIIMHBI (MOLY.JIS)

4.1 YuyeOHO-MeTOOMYEeCKOe W  HHPpopManMOHHOe  olecrmevyeHHe
AUCHUNJIMHBI (MOLYJIs)

4.1.1. OcHoBHas1 IUTEpaTypAa:

1. Kpewmep, H. III. Beicmas MareMaThka Ui DKOHOMUYECKOTO
OakanaBpuaTa [DIeKTpOHHBIN pecypc]: yueonuk u npaktukym / H. I1I. Kpemep ; non
penakiuent H. II. Kpemepa. — 5-e usn., mepepad. u gon. — M.: M3narenbcTBo
FOpaiit, 2014.— 909 c.— (bakanaBp. Axanemuueckuii Kypc).— TekcrT:
anexktpoHHbit // OBC HOpaiit [caiit]. — URL: https://urait.ru/viewer/vysshaya-
matematika-dlya-ekonomicheskogo-bakalavriata-379996#page/1

2. Manyrun, B.A. MaremaTtuyeckuid aHaiu3 9  SKOHOMHYECKOTO
OakanaBpuaTa [DIEKTPOHHBIN pecypc]: yueOHuK U mpakTukyM / B. A. Manyrun. —
3-e w3a., mepepad. m gom. — M.: WsmarensctBo HOpaiit, 2019.— 557 c. —
(bakanaBp. Akagemudeckuii Kypc). — Tekct: anextponnsiii / 3BC IOpaitt [caitT].
— URL: https://urait.ru/viewer/matematicheskiy-analiz-dlya-ekonomicheskogo-
bakalavriata-425562#page/1

3. Kmomwmn, B.JI. Beicmiasg MaremMatuka Al SKOHOMHUCTOB [ DIEKTPOHHBIN
pecypc]: yuebHoe nocobue ains By3oB/ B. JI. Kimtommn. — 2-e u3f., ucnp. u 1om. —
M.: UznarensctBo FOpaiit, 2020. — 412 c. — (Bwicmiee obpazoBanue). — TekcT:
anexktpoHHbit // DBC HOpaiit [caiit]. — URL: https://urait.ru/viewer/vysshaya-
matematika-dlya-ekonomistov-449848#page/1

4.1.2. lonoiHUTEIbHAS JIUTEpaTypa:

4. Kpacc, M. C. Marematuka B SKOHOMHUKE. ba3oBblld KypcC [DIE€KTPOHHBIN
pecypc]: yuebnuk st 6akanaBpos / M. C. Kpacc. — 2-e u3a., ucnp. u mon. — M.:
N3narensctBo FOpaiit, 2019. — 470 c.— (Bwicmiee oOpazoBanme). — TekcrT:
anektpoHubiit // DBC IOpaiir [caiiT]. — URL: https://urait.ru/viewer/matematika-v-
ekonomike-bazovyy-kurs-426158#page/1

5. Ilomo, A.M. Beicmias matemMaTuka JUisl 3KOHOMHCTOB [ DJIEKTPOHHBIN
pecypc]: y4eOHUK W TMPaKTHUKyM JJiA MpuKIagHoro OakanaBpuata/ A. M. Ilomos,
B. H. CotnukoB ; noxa penakiueid A. M. [TonoBa. — 2-¢ u3j., nepepad. u gon. — M.:
N3natensctBO FOpaiit, 2014. — 566 ¢. — (bakanaBp. [Ipuknagnoit kypc). — TekcT:
anexktpoHHbit // OBC HOpaiit [caiit]. — URL: https://urait.ru/viewer/vysshaya-
matematika-dlya-ekonomistov-379585#page/1

6. Pynwik, b. M. Marematudeckuii aHaiu3 AJis1 SKOHOMUCTOB [ DJE€KTPOHHBIMI
pecypc]: yueOHuK u npakTtukym s By3oB / b. M. Pyasik, O. B. TatapaukoB. — M.:
M3natensctBo HOpaiit, 2021.— 356 c.— (Bpicmee o6pa3oBanue). — TekcT:
ANEKTPOHHBII // OBC FOpaiit [caiT]. — URL:
https://urait.ru/viewer/matematicheskiy-analiz-dlya-ekonomistov-469388#page/1

7. Kpemep, H.II. MaremaTtnka mjii 5KOHOMHCTOB: OT apU(PMETHKH IO
SKOHOMETPHUKH. YUYeOHO-CIpaBOYHOE TMocoOue [DNeKTpOHHBIH  pecypc]: s
akagemuueckoro Oaxanaspuata/ H. LLI. Kpemep, b. A. Ilytko, Y. M. Tpumus; nox
obmet penmakmueit H. III. Kpemepa. — 4-e wusn., mepepab. u jgom. — M.:
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N3natensctBo FOpaiit, 2019. — 724 ¢c. — (bakanaBp. AkageMudeckuii Kypc). —
Tekcr: AIEKTPOHHBIN // 2bC Opaiit [caifT]. — URL:
https://urait.ru/viewer/matematika-dlya-ekonomistov-ot-arifmetiki-do-ekonometriki-

uchebno-spravochnoe-posobie-425064#page/1

4.1.3 MeToauveckne MaTepHAaJIbI

1. MeTtoauueckue yka3aHus 10 CAMOCTOSITENIbHON paboTe

2. Muxainos HW.II. «Marematuka» [DJIEKTpOHHBIA  pecypc]:  Kypc
JMCTAHIIMOHHOTO OOyYeHHUs IO HaMpaBJICHUIO MOATOoTOBKU OakamaBpoB 38.03.01
«OxoHoMuUKa npeanpustuil u opranuzanuiny KHUTY-KAHW, Jleannoropck, 2016 —
Joctyn o JIOTUHY 151 MapOJIko. URL:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&
content_id= 287478 1&course_id= 14044 1

4.14 Ilepeyenb HHPOPMALNMOHHBIX TEXHOJOIMA M 3IJIEKTPOHHBIX
pecypcoB, HCIOJIb3YyeMbIX NPH OCYLIECTBJICHUH 00pPa30BaTeJbLHOI0 Mpouecca mno
AUCHUTIAHE (MOIYJII0)

Opranu3oBaHoO B3auMOJCHCTBHME OOY4YaIOMIEroCs U  TNpernojaBaTeis C
HCIIOJIb30BaHUEM DJIEKTPOHHON MH(pOpMaIimoHHO-00pa3zoBaTenbHOM cpenbl KHUTY -
KAN.

1. Muxaitnos W.II. «Marematuka» [DAeKTpOHHBIH pecypc]: Kypc
JUCTAHIIMOHHOTO OOyYeHHs MO HaMpaBJICHWIO MOArOTOBKUM OakanaBpoB 38.03.02
«Menexaent» KHUTY-KAUW, Jleannoropck, 2016 — Jloctyn mo JoruHy ¥ mapoJito.
URL:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&c
ontent id= 287478 1&course_id= 14044 1

4.1.5 Ilepedyenbp pecypcoB HH(POPMANUOHHO-TETCKOMMYHHUKAIIMOHHOI
cetn «HHTepHeT», NMpodecCHOHAIBHBIX 0a3 JaHHbIX, HH()OPMALMOHHO-
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX npu OCYyLIECTBJICHUH
00pa30BaTeJIbHOIO NMPoLecca Mo AMCHUIVIUHE (MOYJII0)

1. DnekTpoHHO-OMOIMOTEUHAs cHUcTeMa Y4YeOHOW W HAydHOH JHMTEepaTypbl
«Jlanpy. URL:https://e.lanbook.com/.

2. DNeKTpOHHO-OMOIMOTeUHasE CUCTeMa Y4YeOHOM M Hay4dHOH JHTepaTyphl
«Znanium/comy». URL: https://znanium.com/

3. DneKkTpoHHO-OMONMMOTEYHas cucTeMa ydeOHOW M Hay4dHOH JHTepaTyphbl
«IOpaiit». URL: https://urait.ru/catalog/full
4. Hayuno-texuuueckass oubnuoreka KHUTY-KAUW um. H.I'. Yeraepa. URL:
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http://elibs.kai.ru/

5. OHnallH-KaJnpKyJsATOp Ui pEUIeHUuss  MaTeMaTHYeCKUX  3ajad
https://math.semestr.ru

4.2 MarepuajbHO-TeXHH4YEeCKOe o0ecneyeHHe NUCHMILIMHBI (MOAYJs) W
TpedyeMoe MporpaMMHoOe o0ecrnevyeHue

Onucanre MaTepuaTbHO-TEXHUYECKOW 0a3bl U MPOrPaMMHOTO OOecreYeHHs,
HEOOXOMMOT0 JJIsi OCYIIECTBICHHUS 00pa30BaTEIBLHOTO MpoIecca MO JUCIUTIINHE
(MOyJTI0) IPUBEACHO COOTBETCTBEHHO B Tabnuuax 4.1 u 4.2.

Taomuma 4.1

MarepuanbHO-TEXHUYECKOE 00ECTICYeHUE TUCIIUTUTAHBI (MOTYJIS)

HanmvenoBanue yueOHoOM
IlepeueHp HEOOXOAUMOTO

HaumenoBanue Buaa ayAuTOpPHH,
. . 000pyAOBaHUS U TEXHUYECKHUX
y4eOHBIX 3aHATUI CIELUATTN3UPOBAHHOM
CpelCcTB 00y4YeHHUS
nabopaTopuu
JlexumoHHbBIC 3aHATHS  |Y4eOHas ayTUTOPUS JIJIs - MYJIbTUMEIMMHBIN ITPOEKTOP;
IIPOBEACHUS 3aHATUN - HOYTOYK;

nexnuonnoro tuna (JI. 302) |- HacTeHHBIH KpaH;
- AKyCTUYECKUE KOJIOHKH;
- yueOHbI€ CTOJbI, CTYJIbS;

- I0CKa;
- CTOJI IPETO1aBaTesl.
[Ipaktuyeckue 3ansatus |YueOHas ayTUTOPUS IS - Y4eOHBI€ CTOJIbI, CTYJIbS;
IIPOBEACHUS 3aHATUI - I0CKa;
CEMUHAPCKOTr0 THUIIA, - CTOJI IIPEMoaBaTelis;
TPYIIOBBIX U - HaIJISITHBIE TIOCOOMS.
WHVBH 1y aJIbHBIX
KOHCYJIbTallUl, TEKYILETO
KOHTPOJIA U IPOMEKYTOUYHON
arrecraruu (J1. 209)
CamocTosTenbHas [Tomenienue nis - IEPCOHAJIbHBIN KOMITBIOTED;
pabota CaMOCTOSITEILHOUN paOOThI - KK monutop 197;
crynenrta (JI. 112) - CTOJIBI KOMITBIOTEPHBIE;

- y‘IC6HBIC CTOJIbI, CTYJIbA.

TabOmnura 4.2

JInmeH3MOHHOE M CBOOOHO PacpoCTpaHsIeMoe TPOrpaMMHOE 00eCTIeUeHUE, B TOM
YHCJIe OTEYECTBEHHOT'O MPOU3BO/ICTBA, UCIIOIb3yEMOE MPU OCYIIECTBICHUU
00pa3oBaTEIBLHOIO MPOLECCa MO JUCHUILIUHE (MOJYIIIO)

Ne | HanmeHnoBaHue mporpaMmMHOro [IpousBoautens Cnoco06
n/n obecrieueHus pacrpocTpaHeHus
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(JIMLIEH3UOHHOE WU

CBOOOTHO

pacrpocTpaHsIeMoe)
Microsoft Windows 7 Professional [Microsoft, CILIA JInneH3noHHoe
Russian
Microsoft Office  Professional|Microsoft, CIIIA JInneH3noHHoe
Plus 2010 Russian
AHTUBHpPYCHas Iporpamma JlaGoparopus JIuneH3noHHoe
Kaspersky Endpoint Security 8  [Kacnepckoro, Poccus
for Windows
MATLAB Academic JIuneH3noHHoe
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5 OCOBEHHOCTH PEAJM3ALIMUA JUCLHUIIJIMHBI (MOIY.JISI)
TSI JIML C OTPAHUYEHHBIMM BO3MOKHOCTSIMM 3/10POBbSI U
WHBAJIAIOB

OOyuenve Mo auCHUIUIMHE (MOAYJIO) OOYYalOImUXCS C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI M1 MHBAIHMIOB OCYIIECTBISETCS C Y4ETOM OCOOCHHOCTEH
NCUXO(U3UUECKOTO PA3BUTHUSA, WHIWBHIYATIbHBIX BO3MOXXHOCTEH U COCTOSHUS
3I0POBbS TAKUX 00YUYAIOITIXCA.

OOyueHne JWIl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBbsi U WHBAIUIOB
OpraHU3yeTCs KaK COBMECTHO C APYTHMMH OOYYaloImMMHCS, TaK U B OTACIbHBIX
rpyIImax.

JUist U1y ¢ OrpaHMYCHHBIMA BO3MOXHOCTSIMH 37I0POBbS M WHBAIUJIOB
IPEeTyCMOTPEHBI JOTOJIHUTEIbHBIC OIICHOYHBIE MaTepHalibl, IMEpPeUYeHb KOTOPHIX
yKa3aH B Tabsuiie 5.1.

Ta0mura 5.1

I[OHOJIHI/ITGJ'IBHI)IC Marcpualibl OCHUBAHUA OJIA JIUI[ C OTpaHHYCHHBIMHA
BO3MOKXHOCTAMHU 310POBbA U HHBAJINI0B

Bunbl 1010THUTENBHBIX OLIEHOUHBIX | DOPMBI KOHTPOJIS U OLIEHKH
Kareropuu obyuaromuxcs
MaTepUajoB pe3ynbTaToB O0yUeHUs
C HapylIeHHsIMU ClTyXa TecTpl, KOHTPOJIBbHBIE PadOTHI, [IpenmyniecTBEHHO
MUCHbMEHHBIE CAMOCTOSITENIbHBIE paOOThl, |  MUChbMEHHAs MPOBEpKa
BOIPOCHI K 3a4eTy (IK3aMeHy)
C HapylIeHUSIMH 3pEHUS YCTHBIN onpoc MO TEPMUHAM, [Ipenmy1iiecTBEHHO yCTHAsI
cobeceJ0BaHuUE 110 BOIIPOCAM K 3a4eTy | IpOBepKa (MHIUBUAYAIBHO)
(9K3aMeHy)
C HapyueHus MU OTIOPHO- Pelienue qucTaHIIMOHHBIX TECTOB, [IpenmyiiecTBEHHO
JBUTATEIBHOTO armapara | KOHTPOJIbHBIE pa0OThl, MTUCHbMEHHBIC |AUCTAHIIMOHHBIMU METOJaMHU
CaMOCTOSITeNIbHbIE pabOThI, BOMPOCH K
3a4ery (PK3aMeHy)

JUis 7ui ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbS M MHBAJIHUIOB
npeaycMaTpuBaeTcs JOCTynHas ¢opMa NpeOCTaBICHUS 3aJaHUi  OLEHOYHBIX
CPEIICTB, HAIPUMED:

— B TIeyaTHOU popme;

— B IIe4aTHOM (popme ¢ yBeTMYEHHBIM HIPUPTOM;

— B hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTECHHUSI aCCUCTEHTOM 3a/1aHUs BCIYX.

JlumlaMm ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 370pPOBbS U  HMHBaJIHJAM
YBEJIMYUBACTCS BpeMsi Ha TIOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. Jis
TaKUX OOydYaloIIUXCS TMpeayCcMaTpuBaeTcss IOCTymHas (opMa MpeaoCTaBICHHS
OTBETOB Ha 33/1aHUsI, & UMEHHO:
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— MMUChbMEHHO Ha Oymare;

— Ha0Op OTBETOB HA KOMIIBIOTEPE;

— HaOOp OTBETOB C UCIIOJIL30BAHUEM YCIYT ACCUCTEHTA,;

— MPEICTABIICHUE OTBETOB YCTHO.

[Tpy HEOOXOAMMOCTH IS JTUIL C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3I0POBbS U
WHBAJIMJIOB MPOIEIypa OLICHUBAHUS PE3YJbTaTOB OOYUYEHHUS MOKET MPOBOJUTHCS B
HECKOJILKO DTaIoB.

Y4yeOHO-MeTOAMYECKUEe MaTepuajabl JJISI CaMOCTOSITEIbHOW U ayJIUTOPHOM
paboThl OOYYAIOIIMXCS U3 YKCIIA JIUI C OTPAHUYEHHBIMH BO3MOYKHOCTAMHU 3/I0POBBS
Y WHBAIUIOB MPEIOCTABISAIOTCS B (OpMax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM HX
3JI0POBbs M BOCTIPUATUS MH(POPMAIIUH.

OcBoeHME AUCHUTUIAHBI (MOIYJISI) TUIIAMH C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH
3I0POBbS M HMHBAJIUJAMU OCYIIECTBISACTCS C HMCIIOJB30BAaHUEM CPEICTB OO0yUCHHS
OOIIIETO ¥ CHEIUAIBLHOTO Ha3HAUCHUS.
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JIMCT PETUCTPAIMU UBMEHEHUU

N3meHeHus, BHOCUMBIE B pabouyI0 MporpaMMy JAUCLMIUIUHBI (MOJTYJIS)

AHULTIUTIONT
pomoiAeurread
‘nodradex
UUIMOIA/o9RE
«OHRLOJBILIO)»

Conepxanve U3MEHEHUI

UUHOHOWEN
EWUHOJJHY BlR]]

UUHOHOWEH
KUHOOJOHY eIrorreed o
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