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

1.1 Henan u3yyeHus TUCHUILINHBI (MOLYJIs1)

[lenpt0 W3y4YeHUS NUCHUIUIMHBI SBISETCS (DOPMHUPOBAHHWE y OOYUAIONIUXCS
MaTeMaTUYeCKOW  KyJIbTypbl, BKJIIOYAIONEd B ce0sS  SCHOE€ TOHHMAHHE
HEO0OXOAMMOCTA MAaTeMaTHYEeCKOW COCTaBIIAIONIEH B 00IIel MOArOTOBKE OakajiaBpa,
BbIPAaOOTKY TMIPEACTABICHUA O POJM U MECT€ MaTeMaTUKM B COBPEMEHHOM
UMBUJIM3ALMA U B MUPOBOU KYJIbTyp€E, YMEHUE JIOTUUYECKH 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 33JJa4aMHU TACLUIUIMHBI SIBISIOTCS:

- chopMUpOBaTh MPEACTABICHUE O IEHHOCTH MaTeMaTUKH, KaK HAyKH, U €€
pOJY B €CTECTBEHHOHAYYHBIX U MHKEHEPHO-TEXHUYECKUX UCCIICIOBAHUSX, a TAKKE B
pellIEHUH HUHTEJUICKTYaJIbHBIX 3ajlad M3  pa3luyHbIX cdep ueroBedYecKou
JIESITETbHOCTH;

- chopMupoBaTh TpPEACTABICHUS 00 HACSIX W METoAaX MaTeMaTUKH, O
MaTeMaTuke, Kak (opMe OMUCAHWUS W METOJIe TMO3HAHUS OKPYXKAIOIEro MHpa, O
3HAYMMOCTH MAaTEMATUKH KaK YaCTH OOIIEUYeIOBEYECKON KYIbTYPHI.

- U3y4YuTh (PyHIaMEHTaJbHBIC TOHSATUS, OCHOBHBIC KOHIEIIIMA U METOJbI
MaTeMaTUKH;

- IOOUTHCS, YTOOBI CTYJICHTHI OBJIIeNT HAOOPOM CTAaHIAPTHBIX MPOIEAYD IS
aHaM3a 3aJ]aHHON MOJIETTFHOM CUTYallud, a TaK)Ke BEIPAO0TKA MPUEMIIEMBIX MOJIEIIEeH
JUIS TIOCJIENYFOLLETO aHAJIN3a;

- IOJTOTOBUTh K PEIICHUIO 3ajlad C UCIOJb30BaHMEM 0a3bl 3HAHUM
MAaTEMATUYECKUX U €CTECTBEHHOHAYYHBIX JUCHUIUINH.

1.3 Mecro aucuuniannabl (MoayJs) B ctpykrype OIl BO

JluciuminHa OTHOCHUTCSA K oOs3arenbHOM 4YacTth bioka 1. JlucoumianHbBI
(Momynu) oOpazoBaTeIbHON TPOTrPaMMBL.

1.4 O0beM nuCHUNINHBI (MOAYJIs1) U BUABI y4e0OHOI padoThI

O0beM JUCHMIUIMHBI (MOJYJi) B 3a4€THBIX EIUHUIAX C YKa3aHUEM
KOJIMYECTBA AaKaJEeMHUYECKMX 4YacOB, BBIJICJICHHBIX Ha KOHTAKTHYIO pPaboTy
oOyyarommxcsi ¢ TmpenogaBaresieM (MO BUAaM YYEOHBIX 3aHATUM) W Ha
CaMOCTOSITENIbHYIO pa00Ty 00y4Jaroluxcs npeacTaBieHsl B Tadmuie 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 TUCHMIUIMHBI (MOTYJIS) NI O4YHOM (POpMBI 00yUCHHS

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 JUCHUTUTUHBI (MOAYJIS) JJIs1 OYHO-3a04YHON (POPMBI 00yUEHUSI

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

Camocmoamenvnan paboma
oodyuarowezoca (eneayoumopuasn

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)
[Tpomnecc n3ydeHus TUCIUILTMHEI HAIPABJICH Ha (POpMUpPOBaAHUE KOMITETEHITNHN,

IpEICTaBICHHBIX B TabmuIe 1.2.

dopMupyeMbIe KOMIIETEHLINN

Taomuma 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
MMOCTaBJICHHOM 3ajaueii.




2 COAEP KAHUE JUCIUIIVIMHBI MOAYJIs)

2.1 CTpyKTypa AUCHUILIHHBI (MOXYJINA)

ConepxaHue JUCHUIUIMHBL  (MOIYJs), CTPYKTYpPUPOBAaHHOE IO TeMaMm
(pa3nenaMm), ¢ yKa3aHHMEM OTBEIEHHOI'O Ha HUX KOJIMYECTBA aKaJIEMHYECKUX YacOB U
BUJIOB YueOHOU paboThI mpuBeeHbI B Ta0uIe 2.1.

Tabmura 2.1
Paszpgenbl nucuyruivHebl (MOYJIsl) U BUJIBI Y4EOHOM padOThI
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 Paspen 1. JIuneitnas anrebpa u aHaIUTHIECKAs 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
ucumncnenus. 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
EPEMEHHBIX
[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 UHTETpall 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 CTaTUCTHKA

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 ckaiusgp. CBoiicTBa omnepauuid. OJeMEHTapHbIE MaTpULBl U
JJIEMEHTapHble TpeoOpa3oBaHus. Pa3nokeHue HEBBIPOKACHHOW MaTpulbl B
POU3BEJAEHUE dBJIeMEHTapHbIX MaTpull. Onpenenurenu. OCHOBHBIE CBOWCTBA
onpenenureneii. Onpenenurenu 2-ro u 3-ro nopsaka. IIpaBuiio TpeyroabHHUKOB.
Onpenenuren n-ro nopsaka. Onpenenuress TPaHCHOHUPOBAHHOM MAaTPHULIBIL.
MuHopbl u anredpandyeckue JOMOJHEHUS, Pa3JIOKEHUE OMPENEIUTEN MO CTPOKE
(cTonOiy). Berluucnenue onpeaenuTeneii MPUBEICHUEM K TPEYrojabHOMY BHIY.
®opmynsl Kpamepa. Onpenenurens mnpousBeneHus marpull. OOpaTHas MaTpHlia.
Haxoxxnenne oOpaTHOW MaTpUIlBl METOJOM DJIEMEHTAPHBIX TMPeoOpa3oBaHUM.
Onpenenurens NPOU3BEACHUS MATPHILI.

Tema 1.2. Cuctembl IMHEWHBIX YPABHEHUM

CucrteMbl JUHEHWHBIX ypaBHEHHH. Marpuiia kKo3(hPUIMEeHTOB, paclIMpeHHAs
MaTpHlla CUCTEMBI. DJeMEHTapHble MPeoOpa3oBaHUs U SKBUBAJIECHTHBIE CHUCTEMBI.
[IpuBeneHne cHUCTEMBI K CTYIIEHYaTOMY BHJAY. Y CIIOBHE COBMECTHOCTH CHCTEMBI.
basucHbeie 1 cBOOOMHBIE TIepeMeHHbIe. Kputepuii HeonmpenenaeHHOCTH OTHOPOIHOM
CUCTEMBI. MeETOAbl pelieHus CUCTEM JIMHEHHBIX anreOpandecKux ypaBHEHHI.
HccnenoBanne CUCTEM JIMHEWHBIX YPABHEHUN.

Tema 1.3 BekTopHas anredpa

BekTop. KoopanHatel BEKTOpa Ha MJIOCKOCTH W B MpOCTpaHCTBe. JIMHEHHbIE
omepanuu Haja BeKTopamu. JIuHelWHas 3aBUCUMOCTb U HE3aBUCHMOCTb BEKTOPOB.
basuc. IIpoexuus Bexkropa Ha och. PasiiokeHue BEKTOpa IO OpTaM KOOPAUMHATHBIX
oceil. CkalsipHOE NPOU3BEICHUE BEKTOPOB M €ro CBOICTBA. BekTopHoe
IIPOU3BEJECHUE BEKTOPOB U €ro cBolcTBa. CMEnIaHHOE MPOU3BEIEHUE BEKTOPOB U €TI0
CBONCTBA.

Tema 1.4. DnemMeHTHI TUHEHHON anTreOphI

n-MepHeI BekTOp. Omnepanuu HaJ N-MEPHBIMHM BEKTOPAMH. N-MEPHOE
BEKTOPHOE MPOCTPaHCTBO. ba3zuc. JIuHeiHas HE3aBUCUMOCTh BEKTOPOB. baszuc
JIMHEWHOTO BEKTOPHOT'O MPOCTPAHCTBA M KOOpAMHATHI BekTopa. [lepexon k HOBoMy
0a3ucy. CoOCTBEHHbIE BEKTOpPHl M COOCTBEHHBIC 3HAUEHUs JIMHEHHOIrO Omneparopa.
KBaaparuunsie popmbi.

Tema 1.5. AHanuTudeckasi reOMETpHUs Ha TIOCKOCTH

CucreMbl KOOpAMHAT Ha IUIOCKOCTH. [IpeoOpa3zoBaHHs CHUCTEMbI KOOpIMHAT.
Jlenenne oTpe3ka B JaHHOM OTHOLICHWH. JIMHUM Ha NJIOCKOCTU. YpaBHEHHUE MPSAMOU
Ha IUIOCKOCTH. YTOJN MEXAYy [JBYMsS IPSAMBIMH, YCJIOBHUS NapaUIEIbBHOCTH U
MEPIICHIUKYJISIPHOCTH IBYX NpsAMbIX. HopManeHOe ypaBHEeHHe npsiMoi. PaccrosHue
OT TOYKM 10 HpsAMOil. OKpYXKHOCTh: ONpENEJECHUE, KaHOHMYECKOE YpaBHEHHUE U
CBONCTBA. OMInc:  OIpenesieHne, KaHOHMYECKOE YpaBHEHHWE M CBOKWCTBA.



['unepbona: ompeneneHne, KaHOHUYECKOE YypaBHEHHE U cBoiictBa. [lapabomna:
OIpEelEICHUE, KAHOHUYECKOE YPABHEHUE U CBOMCTBA.

Tema 1.6. AHanuTHYECKasi TEOMETPHS B IPOCTPAHCTBE

[11nockocTh: oOIIee ypaBHEHHE, TMOHATHE HOPMAIBHOIO BEKTOpa. YacTHbIe
CIIy4au pACIOJIOKEHUS INIOCKOCTH B KOOPAMHATHOM IIPOCTPAHCTBE. YTOJI MEXKIY
IUIOCKOCTSIMH, YCJIOBHS MAPAJUIEIIBHOCTH U MEPIEHIUKYJIAPHOCTH JBYX INIOCKOCTEM.
[IpsMasgs B IIPOCTPAHCTBE: IIOHATHE HANPABIIIOIETO BEKTOpPA, KaHOHUYECKOE
ypaBHEHHE NIpsSMOH, o0llee ypaBHEHHE, IapaMeTpUuecKoe ypaBHeHuE. B3anmHuoe
PACIIOJIOKEHUE ABYX NPSIMBIX B IPOCTPAHCTBE. YTOJI MEXKAY NPsAMBIMU.  B3aumHoe
PACIIOJIOKEHHUE IIPSAMOU U IIJIOCKOCTU. YTOJI MEXAY IPSAMOM U IUIOCKOCTBIO. Y CIIOBUS
NapajulebHOCTH M TNEPIEeHIUKYIAPHOCTH mpsMOd u  minockoctd.  OG630p
IIOBEPXHOCTEN 2-r0 mopsaka. KaHOHHWYECKHE ypaBHEHMS IOBEPXHOCTEH BTOPOIO
HOpsIIKA.

Paznen 2. Iuddepenunanbroe ucurcienne GyHKIMN OJHON nepeMeHHON

Tema 2.1. ®yHKIIMM OJHOI EPEMEHHON

Onepanuu Hax MHOXecTBaMu. OCHOBHBIE YMCIIOBBIE MHOXecCTBAa. (DyHKIUU
onHoi mepemeHHou. OCHOBHBIE dJeMeHTapHble GyHKIUHU, uX rpaduku. CroxHas
¢dbynkuus. [TocnenoBarenbHOCTH, MPEET YUCIOBOU MOCIIEI0BATEILHOCTH

Tewma 2.2. Tlpenensi. HenpepblBHOCTD (hyHKIIMH

Teopembl 0 mnpenenax. I[lpuznaku cymectBoBaHus IpenesioB. llepBelii u
BTOPOM 3ameydaTelibHbId TMpesesibl. beCcKOHeYHO Manble U OEeCKOHEYHO OOJbIIve
BEJIMYMHBI, CBSI3b MeXJIy HUMH. CpaBHEHHE OECKOHEYHO MaJIbIX BEJIUYHH.
PackpeiTue HeonpeneneHHocrel. HempepsiBHOCT,  (yHKImii. Touku paspbiBa.
Knaccudukanus touek paspeiBa. Teopembl 0 HEPEPHIBHBIX (DYHKLMAX HA OTPE3KeE.
HenpepbIBHOCTD AJIeMEHTapHBIX (PYHKITUH.

Tema 2.3. [IpousBoanas u quddepenuan

[IponsBonHas: omnpeneneHue, MEXAHUYECKHM W TE€OMETPUYECKUM CMBICI.
VYpaBHeHue KkacarteqbHOM K KpuBoH. JuddepenumpyeMocts QyHKUIUM, CBA3b
HermpepbiBHOCTH ¢ auddepennupyemoctbio.  OOpatHas  QyHKIUA U €€
muddepennupoBanue. Tadnauia OCHOBHBIX MpaBmil U Gpopmyn auddepeHupoBaHusl.
[IpousBoanbie BhICHIMX MOPsAKOB. Juddepennman dyHkum, ero npuMeHEeHUE B
NPUOIMKEHHBIX BhIYUCIeHUsIX. JuddepeHimanbl BRICIINX MOPSIKOB.

Tema 2.4. OcHoBHBIE TeopeMbl AudPepeHIUATBHOTO  HUCUMUCIICHHUS.
UccnenoBanne GhyHKIUH.

OcHoBHBIE TeopeMmbl aupdepeHnranbHOro ucuucienus. HeoOxoaumelil u
JOCTaTOYHBIM TNPU3HAKM MOHOTOHHOCTH (YHKUMHU. OKCTpeMyMbl (QYHKIUH,
HEOOXOJMMOE U JIOCTaTOYHbIE YCJOBUs cyluecTBoBaHus. HawuOonbmee u
HauMEHbIlIee 3HaueHUs! (PyHKIUHU Ha OTpe3Ke. BBIMYKIOCTh KpUBOM, TOUKU Neperuoa.
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HeoOxoarmoe W J1OCTATOYHOE YCJIOBHS CYHIECTBOBaHUSA. ACHUMITOTHI KPHUBOIA.
HccnenoBanne moBeneHus QyHKITHI.

Pa3znen 3. ®yHKIMH MHOTHX [IE€PEMEHHBIX

Tema 3.1. ®ynkuusa n-nepeMeHHbIX. AuddepeHurpoBanue GyHKIMM MHOTHX
IIEPEMEHHBIX

Ob6unacTp onpezeneHus pyHKINN JBYX NepeEMEHHBIX. YacTHBIE IPOU3BOJHBIE U
maddepenuuanel.  [lomHoe mnpupamenue u  NOAHBIM  auddepennuan, ero
npuMmeHnenue. [IpousBonHas ClOXKHON (PyHKUIMH, TPOU3BOAHAS HESIBHO 3aJlaHHOU
GyHKIMM. YpaBHEHHE KacaTeJIbHOM IJIOCKOCTH K moBepxHocTu. [IpousBonmHas mo
HarpasJIeHUIO. [ panuenT.

Tema 3.2. DkcTpeMyMbl PYHKIIMM MHOTHUX TTEPEMEHHBIX

YacTHple NPOU3BOAHBIE BBICHIUX MOPAIKOB. DKCTPEMYMbl (YHKIMH JIBYX
NEPEMEHHBIX. YCIOBHBIE HKCTPEMYMbI; HAWOOJbIIEE W HAUMEHBIIEE 3HAUYCHUS
(GYyHKIMA B 3aMKHYTOW OTpaHUYEHHOW OOJacTH. YCIOBHBIM 3KCTpeMyM (GyHKUIUU
MHOTHX NIEPEMEHHBIX.

Paznen 4. UaterpaibHOE McYUCIeHHE (PYHKITUU OJTHON TIEPEMEHHON

Tema 4.1. HeonpeneneHHb1i nHTErpan

[TonsiTue nepBooOpa3HON PYyHKIMK U HEOMpeIeIeHHOro nurerpaina. CBoiicTBa
HeomnpeneaeHHoro  uHTerpana. Tabmuua — uHTterpanoB.  HemocpeacTtBeHHoe
MHTErpUpOBaHUE. MeTO/1 3aMEHBI IEPEMEHHON U METOJ UHTETPUPOBAHUS 10 YACTSIM.
WuTterpupoBanue panuoHabHBIX (yHKIMA. [IpocTeiimue panroHaabHbIE ApOOH H
WX MHTETpUpOBaHKE. Teopema 0 MpeaCTaBICHUN NPABWIHLHOW PAIMOHAIIBHON ApOoOH
B BHJIE CYMMBl KOHEYHOTO 4YHCIIa TMpocTedmux aApobeit. HWHTEerpupoBanue
BBIDOKEHUM, COAEpXKAIIMX TpUroOHOMeTpuueckue (QyHkiuu. HHTErpupoBaHue
HEKOTOpPBIX HUppaluoHanbHbIX ¢yHKuud. IlogcranoBku YeObimeBa, OJiinepa,
TPUTOHOMETPUYECKUE. HNuTerpupoBanue TPUTOHOMETPUYECKUX byHKIMA.
WHTerpaisl OT LEbIX CTeNEeHEH TPUTOHOMETPUUECKUX (QYHKIIHIA.

Tema 4.2. OnpeneneHHbIA UHTETPAT

3agaun, TIPUBOASIIME K MOHATHIO ONPENEICHHOro uHTerpana. OmnpeaeneHue
VMHTETPpAIbHOM CcymMbl Pumana. [loHsTMEe oOmnpeneneHHOro WHTErpajga, €ro
reoMeTpudeckuii M (Gusudeckuil cmbici. Kiaccel HHTErpupyeMbiX (DYHKIIHA.
CaoiicTBa omnpenenennoro uHterpana. ®opmyna Hetotona-JIeionuna. Beruncnenue
omnpejeieHHoro uHTerpaiga. HecoOcTBeHHble HMHTErpalibl ¢ OECKOHEYHBIMHU
npenenamu. Onpenenenue, cBoicTtBa. [Ipu3Haku CXOOUMOCTHM MHTErPajgoB OT
HEOTPULIATETFHBIX  (QYHKIMHA.  AOCONIOTHasT W YCJIOBHAas  CXOJUMOCTb.
HecobOcTBeHnHbIe HHTETpaibl OT HeOrpaHUueHHbIX PyHKIM. Teopema cpaBHEHUSI.

Tema 4.3. [IpuiioxeHus onpeaeIeHHOro HHTerpaia

11



I'eomeTpuyeckne NPWIOKEHUS OINPEACICHHOIO UHTErpajga: BBIUNCICHUE
wionianed IUIOCKUX (QUryp B JEKapTOBOM M TMOJSIPHOM cHUCTEMax KOOpPIWHAT.
Omnpenenenne U BHIYMCICHUE AJTUHBI JYTU TUIOCKON KpHBOW. Boruncienue o0bemMoB
ten. OOmas cxema MPUMEHEHHS OINPEACIIEHHOT0 UHTEerpajia K PpEHICHUIO
IIPUKJIAJAHBIX 3a7a4.

Paznen 5. YUncnoBsie U PyHKIMOHAIBHBIC PSIJIbI

Tema 5.1. Yucnoseie psabl. CXOIUMOCTD PSAJIOB

UucnoBeie psanbl, ocHOBHble moHATUA. Cymma psga. Cxopsumecs u
pacxomsiuecss psabl. ApudMeTHUecKue orepandd CO CXOIAIUMUCT PsIaMHu.
He3aBucuMoCTh CyMMBI CXOJAIIETOCS ps/ia OT TPYNIUPOBKHU ciaraeMbix. CBoiicTBa
cxonasmuxcs: psagoB. HeoOxoaumelii npusHak cxoaumocTH psga. Kpurtepuit Ko
CXOAUMOCTH psna. JlocTaToyHble MPU3HAKA CXOAUMOCTH YHUCIOBBIX PSJIOB C
MOJIOKUTENIbHBIMU WICHAMU. 3HAKOMEpPEMEHHbIC psiibl. AOCOJIIOTHAS W YCIOBHAs
cX0AUMOCTh. CXOIUMOCTh aOCOJIFOTHO CXOJAIIETOocs psna. MHTerpaibHbIM TPU3HAK
cxomumocTH. CpaBHUTENBbHBIC TpU3HaKW cxoaumocTu. [Ipm3nakm Jlamambepa u
Komm cxomumoctu psimoB. [lpusnak JlelOHUIITA CXOTUMOCTH 3HAKOTIEPEMEHHBIX
psnoB. HekoTopele CcBoOiiCTBa aOCONIOTHO H YCIOBHO CXOMASIIMXCS PAJTIOB.
[lepecTaHOBKHU cilaraeMbIX aOCOJIIOTHO U YCIIOBHO CXOSIIUXCS PSAIOB. Y MHOKCHHUE
panoB. PacxoauMoCTh TApMOHUYECKOTO PSA.

Tema 5.2. ®yHKIHOHAIBHBIE TTOCIIEIOBATEILHOCTH U PSIbI

OyHKIUOHAIBHBIE PSbl, OCHOBHBIC TOHATHSA. PaBHOMEpHass CXOAUMOCTh
GyHKIIMOHATBLHOM MOCJIEIOBATEILHOCTH U (PYHKIIMOHATBHOTO psifa. HempepslBHOCTH
npeesna mociaea0BaTeIbHOCTH (PYHKIIMN U CyMMBI psifa. UHTerpupyeMocTh npejena
nocienoBaTenbHOoCT (PyHKIMHA U cymmbl psga. Jduddepenuupyemocts mnpesena
nocyenoBaTeabHoCcTH GyHKIUN (0€3 JoKa3aTenbCcTBa) U CyMMbl psina. CTeneHHbIe
PAIIBI U METObI HAXOXKAeHUs 001acTu cxoaumocth. Psael Teitnopa u MakiopeHa.

Paznen 6. Iuddepenunanbubie ypaBHEeHUsI. MHOTOMEpPHbBIE HHTETPaJIbl

Tewma 6.1. luddepennmanbapie ypaBHEHUS TIEPBOTO MOPSIKA

O6mmume cBenenus o auddepeHuaibHbIX ypaBHeHUsX. [(uddepennmanbupie
ypaBHEHUS TIEpPBOrO MopsiAka (OOIIMe TMOHATHSA, TEOpeMa O CYIIECTBOBAaHUU H
eMHCTBEHHOCTH perieHus: auddepeHuanpHoro ypasuenus). Juddepeniuanpabie
yYpaBHEHHUs C pa3AeAiomUMuUcs nepeMeHHbIMH. OgHoponnbie nuddepeHantbHbie
ypaBHEHUSI W TpuBoOAsmuecs K HuM. JIuHeiHble muddepeHnnansuble YpaBHCHHS
NEpPBOrO TOpSAKA W WX HHTErpupoBaHue Mertonamu Jlarpamka u  beprynmm.
VYpaBuenus bepnymm. YpaBaenus B mnoiHbix guddepennuanax. Ilpumenenue
UHTErpupyronero MHoxutens. Juddepennuanbapie ypaBHEHUs, HE pa3pelieHHbIC
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OTHOCUTENBLHO TNpou3BoAHON. YpaBHeHus Jlarpanmxa u Kiepo, ocoboe pemienue
ypaBHeHnus Kiepo.

Tema 6.2. O6bikHOBeHHBIE AU(depeHIInaIbHble YPaBHEHUS BBICIIUX MOPSIIKOB

Huddepenunanbable YpaBHEHHUS BBICHIUX IOPSIKOB: OCHOBHBIC TOHATUS H
ONpENeNICHUsl. YPaBHEHHUs, [ONYCKAKOUIME IIOHWKEHHWE TMopsaka. JInHeiHble
olHOpoaHble  nuddepeHmanbablie  ypaBHeHus.  Omnpegenurens  Bpowckoro.
dynpameHTalbHas cuctema perieHui. Jluneinsle ofHOpoiHbIC TU(depeHINaTbHBIC
YpaBHEHHUSI C TIOCTOSIHHBIMU KOX((uIlMeHTaMu, MOCTpoeHue (QyHAaMEeHTaTIbHON
CUCTEMBI  pemieHuil.  YpaBHeHue  Oilsiepa.  JIuHelHbIE  HEOJHOPOAHBIE
muddepeHInanbHble YpaBHEHHsI C IPOM3BOJIBHON MpaBoit yacTeio. Merton Jlarpanxa
(Bapuanuu  TMOCTOSIHHBIX).  JIuHelHble  HeoaHOopoAHble  AUdepeHInaTbHbIe
YpaBHEHUSI C MOCTOSIHHBIMH KOA(P(UIMEHTaMH CO CIENHATbHOM MpaBOil 4acTblo.
Heonnoponusie nuddepeHnnanbuple ypaBHEHUSI BTOPOrO MOPSAJIKA € MOCTOSHHBIMU
KoahpurmeHTamu.

Tewma 6.3. CucteMbl 00BIKHOBEHHBIX AU (HEepeHIINaTbHbIX YPAaBHEHUH

Cucrembl nuddepeHIMalbHBIX YpaBHEHUN: OCHOBHBIC OMNPEICNICHUS U
noHsATus. JIuHEWHbIe OMHOPOJHBIE cHUCTeMbl AU depeHITnaTbHBIX YpPaBHEHUN C
MOCTOSIHHBIMU  KOd(purimentamu. Metonbl perieHus. JIuHelHbIe HEOIHOPOIHBIC
CUCTEMBL.

Tema 6.4. KpaTHble uHTErpaibl

3agauM, MNPUBOJAAIIME K TOHATHUIO JBOMHOrO wuHTrerpana. OmnpenereHue
JBOMHOTO HWHTErpaja, TreoMeTpuyeckuid u  ¢usnueckuil cmbica. Teopema
CyIIECTBOBaHMs, CBOWcTBA. (CBeleHHE JBOMHOIO MHTErpajia OT HEMPEPHIBHOMN
(GyHKIMM K MMOBTOPHOMY HHTerpaity. Teopema o 3aMeHe MEPEMEHHBIX B JIBOHHOM
UHTErpajie. 3ajauyd, NPUBOJAIIME K TMOHSITHUIO TPOMHOro HHTErpana. TpoitHoi
WHTErpaj, OlpeeeHue, CBOMCTBA, BBIYUCICHUE B ICKAPTOBOM CUCTEME KOOPAUHAT.
@opMyJIMpOBKa TEOPEMBI O 3aMEHE MEPEMEHHBIX B TPOWHOM HHTETpaJeE.
Hunuaapuueckue u chepuyeckre KoopaAuHaThl. [Ipuiioxkenne KpaTHbIX HHTETPaIoB.

Paznen 7. Cnyuaiinbie cOOBITHS

Tema 7.1. OCHOBHBIE TOHATUS TEOPUU BEPOATHOCTEM.

[Ipenmer u coxpepxkanue Kypca «Teopust BEpOSITHOCTEW M MareMaTU4ecKas
CTaTUCTHKa». 3aJaud TEOPUU BEPOATHOCTEH. DJIEeMEHThl KOMOMHATOPHUKH.
[IpocTpaHCTBO 3JE€MEHTAPHBIX UCXO0JOB. J[OCTOBEpHBIEC, HEBO3MOXKHBIEC, CITy4alHbIC
coObITusl. Anrebpa coObiTuii. OTHOCUTENBHAS YacTOTa U ee cBoiicTBa. Knaccuueckoe
OMpENETICHUE BEPOSITHOCTH. AKCHOMAaTHYECKOE  ONPEIEICHUE  BEPOSTHOCTH.
BepoaTHOCTHOE  NPOCTPAHCTBO:  JUCKPETHOE  BEPOSITHOCTHOE  IMPOCTPAHCTBO,
HEMPEPBIBHOE BEPOSTHOCTHOE MTPOCTPAHCTBO.

Tema 7.2. OCHOBHBIE TEOPEMBI TEOPUHU BEPOATHOCTEM
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Y cnoBHBIE BEPOSATHOCTH, TEOPEMA YMHOKEHUSI BEPOSTHOCTEN, HE3aBUCUMOCTh
COOBITHH, B3aMHAsI HE3aBUCUMOCTh cOObITUH. [lonmHas rpynma coOwituii. @opmyina
nonHou BepositTHocTH. Dopmyna baiteca. [IoBTOpHBIE HE3aBUCHMBIE HCHBITAHUSA.
®opmyna bepuymnu. Teopema Ilyaccona. JIokanmbHass W MHTErpajibHasi TEOPEMBI
Myagspa-Jlannaca.

Paznen 8. CiyyaiiHbie BETUUUHBI

Tema 8.1. /IluckpeTHbI€ CilydailHbI€ BEIMUUHBI, 3aKOHBI UX PaCIpeIeICHUS

Onpenenenne ciy4ailHOW BeqW4yuHBL. JIMCKpeTHas cilydaiiHas BeJIMYUHA.
Pacnipenenenne BeposATHOCTEHM CIy4aMHOM BenWYuHBL. Psan  pacnpeneneHus
JUCKPETHOM  CIIy4alHOM BeJIMYMHBI, TaOluLa paclupeieseHus JIBYMEPHOTO
JHUCKPETHOTO CIYYaWHOTO BeKTOpa. OYyHKIMA paCIPECIICHUS CIIy4YalHOU BEJIIMYUHBI
n e€ cBoucTtBa. HekoTopwsie 3aKOHBI paclpeiesieHUus IUCKPETHBIX CIyYalHbIX
BEJIMYMH: OMHOMHUHANIbHOE, reomeTpuueckoe, [lyaccona.

Tema 8.2. HenpepbIBHBIE CiTydailHbIE BETUYUHBI, 3AaKOHBI X PACIIPEACICHUS

HenpeppiBHAass ~ ciydaiiHas ~ BeJIMYMHA. [lnotHOCTE  pacmpeneneHus
BEPOSITHOCTEW CIy4yailHOM BEJIWYMHBI M €€ CBOWCTBA. 3aKOHBI pPACHpPEICIICHUS
KOMIIOHEHT CIIy4ailHOrO BEKTOpAa. YCJIOBHBIE pacHpeneseHus. 3aBUCUMOCTb MU
HE3aBUCUMOCTh  KOMIIOHEHT  CJIy4YalHOro  BekTopa. Hekoropele  3aKOHBI
pacrpeeneHnsl HENPEPhIBHBIX CIYYallHbIX BEJIIMYMH: HOPMAaJIbHOE, PaBHOMEPHOE,
DKCIOHEHIMAIIBHOE.

Tema 8.3. MHOromMepHbI€ Cily4aliHbIE BEJIMUUHbI

MHoromepHsi€ Ciy4ailHble BEJIUMYHMHBI (CIy4dailHbld BEKTOP). JUCKpeTHbIE U
HEIIPEPBIBHBIE Clly4alHbIe BEKTOpPbl. PYyHKIMSA paclnpelnerncHus MHOIOMEPHOIO
CIly4allHOro BeKTopa, €€ cBoMCTBAa. I[LIOTHOCTH pacmpenesieHusT MHOTOMEPHOTO
CIy4allHOrO BEKTOpa M €€ CBOWCTBA. MHOIOMEpHBIM HOpPMAaJbHBIA 3aKOH
pacrpeeneHns CIy4aHOTO BEKTOpa. 3aBUCHMOCTb M HE3aBUCUMOCTb KOMIIOHEHT
CIIy4allHOTO BEKTOpA. Y CIIOBHBIE PACIIPEAEICHUS.

Paznen 9. MartemaTndeckast CTaTUCTHKA

Tema 9.1. CTaTucTHYECKOE OIIEHUBAHKUE: TOUCUHBIC U UHTEPBAJIbHBIC OIIEHKHU

3amayd MaTeMaTHYECKOM CTAaTUCTUKH, B TOM YHCJIE B 00JIaCTH COLMAIBLHO-
PKOHOMMYECKHX HCCleoBaHui. ['eHepalbHas ¥ BBIOOPOYHAS COBOKYITHOCTH.
BapuanmonHnsle psijibl: TUCKPETHBIE U MHTEPBAJIbLHEIC.

Ouenka  (GyHKIMM  paclpefeieHus UM IUJIOTHOCTH  paclpeeeHuUs:
sMInupuueckas (YHKIUS pachpeacsieHusi, TUCTOrpaMMa, MOJIMTOH, KyMYJIsITUBHas
KpHBasl.

TodeuHple OIICHKH IMapaMeTPOB pacrpeseneHus. TpeOoBaHUS K TOYECYHBIM
OIICHKAM: COCTOSITeJIbHOCTh, HECMEIICHHOCTh, 3()(PEKTUBHOCTh TOYEYHBIX OIICHOK.
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z’—Tlupcona.

HNHTepBanbHble  OLUEHKM IAPAMETPOB  PACHPEACNICHUS, JOBEPUTEIbHAS
BEPOSTHOCTb. [IHTEpBAJIbHBIE OLEHKM YHCIOBBIX XapakTEPUCTHK, B ClIydae
HOpPMaJIbHO PacHpeleICHHON T'e€HepalbHONM COBOKYMHOCTH W BBIOOPKH OOJIBLIOTO
o0beMa.

Tema 9.2. KoppenslMoHHbINA aHAIN3

QOyHKIMOHAIbHASA, CTAaTUCTAYECKass W  KOPPEJSIUMOHHAs  3aBUCUMOCTH.
JIByMepHBII KOPPEIALUOHHBINA aHAJIN3: OLIEHKA [TapaMETPOB KOPPEISLIMOHHON CBS3H;
IIPOBEpPKA  TUIIOTE€3 O 3HAYMMOCTH  XapakTEPUCTUK  CBSI3H, ITOCTPOCHHUE
JIOBEPUTEIILHBIX HHTEPBAJIOB.

Tema 9.3. PerpeccuoHHbIl aHAIU3

IIpeanocbuIkKM M 3a7add PErpecCHMOHHOrO aHanus3a. MeTox HanMEHbBIINX
KBaJIpaToOB OLIEHKU Kod(PuuneHToB perpeccuu. JImHeilHOe ypaBHEHHE PErpecCHH.
[TpoBepka 3HAYMMOCTH OTIENBHBIX KOA((ULIUEHTOB U MOJIETU PErPECCUHU.

2.3 KypcoBasi padora (KypcoBOM IIPOEKT)

He npenycMoTpeHo y4eOHbBIM MIIaHOM.
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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 arrectarusi OOECIIEYMBACT OIEHWBAHHUE IMPOMEKYTOUHBIX
pe3ynbTaToB 00yUYeHUs MO AUCHUILTUHE (MOIYJIIO).

KoMIIeKT OIICHOYHBIX MaTepuajioB MPEACTaBiIsieT COOOW COBOKYITHOCTH
OIIEHOYHBIX CPEICTB (KOMILUICKC 3aJJaHUil Pa3IMYHOrO THUIA C KI0YaMU MPaBHIbHBIX
OTBETOB, BKJIIOYAsi KPUTEPUU OLICHKU), UCIIOIB3YEMbIX IIPH MPOBEACHUU OIEHOUYHBIX
npoleayp (TeKylero KOHTPOJis, IPOMEXKYTOUHOW aTTECTALMM) C 1EIbI0 OIICHUBAHUS
JOCTHKECHHS 00YUYaIOIMUMHUCS PE3YJIbTATOB OOYUCHHS 0 JUCITUTIIMHE (MOIYITIO).

KoMIIeKT OLIEHOYHBIX MaTepuayioB (TEKYIIETO U MPOMEKYTOYHOTO
KOHTPOJISI), HEOOXOMMMBIX [IJIi OLICHUBAHUS PE3YJIBTaTOB OCBOCHMS JTUCIUTLIAHBI
(MomTyJisl) TPEACTaBJICH B BUAE OTACIBHOTO JOKYMEHTA MO JUCHUILUIUHE (MOAYIIO) U
XpaHUTCs Ha Kadeape-pa3padoTynke B OyMaKHOM WJTU 3JIEKTPOHHOM BH/IE.

3.1 Onenka ycneBaeMOCTH 00y4YaOIIMXCS

Texymuii KOHTPOJb YCIIEBAEMOCTH U MPOMEKYTOUHAsl arTecTalus IIo
TUCIUTIINHE (MOJYJIIO) OCYIIECTBIISIETCSI B COOTBETCTBUM C OayUIBHO-PEUTHHTOBOM
cuctemoit mo 100-6amnmpHo¥ mikane. [lepecyeT cymMmbl OaIIOB B TpaJHIIMOHHYIO

OIIEHKY TpejCcTaBiieH B Tabmuie 3.1.

Tabmuma 3.1.
[ITxana OLIEHKM HA MPOMEKYTOYHOM aTTECTALNHU
Bripakenue B 6aiiax CI10BECHOE BBIpAKEHUE CnoBecHOE BbIpaKeHUE
npu hopMe MPOMEKYTOUHOH | IpH (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 [cailit]. — 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 m3nm., mepepad. m gom. — M.: UsmarensctBo FOpaiit, 2019.— 557 c. —
(bakanaBp. Akagemudeckuii Kypc). — Tekct: anextponnsiit / OBC IOpaitt [caitT].
— URL: https://urait.ru/viewer/matematicheskiy-analiz-dlya-ekonomicheskogo-
bakalavriata-425562#page/1

3. Kmomwn, 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 >KOHOMHUKE. ba3oBblli KypcC [DIEKTPOHHBIN
pecypc]: yuebnuk st 6akanaBpos / M. C. Kpacc. — 2-e u3a., ucnp. u gon. — M.:
N3narensctBo FOpaiit, 2019. — 470 c.— (Bwicmiee oOpaszoBanme). — TekcrT:
anektpoHubit // DBC Opaiir [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 MPaKTHKyM JJiA MpUKIagHoro OakanaBpuarta/ 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 i 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 Oaxamaspuata/ 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 AP OJIIO. 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)

Opranu3oBaHo B3aUMOJCHCTBHME OOY4YaIOMIErOCs U  NpernojaBareis C
HCIIOJIb30BaHUEM DJIEKTPOHHON MH(pOpMaImoHHO-00pa3zoBaTenbHOM cpenbl KHUTY -
KAN.

1. Muxaitnos W.II. «Marematuka» [DAeKTpOHHBIH pecypc]: Kypc
JUCTAHIIMOHHOTO OOy4YeHHs MO HaMpaBJICHUIO MOATOTOBKUM OakamaBpoB 38.03.01
«OxoHOMUKa Tipeanpusatuid u opranuzanuiny KHUTY-KAU, Jleannoropck, 2016 —
Hoctyn o JIOTUHY 51 IapOJILO. 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 Ilepeyenbp pecypcoB HH(POPMANUOHHO-TEICKOMMYHHKAIMOHHOI
cetu «MHTEpHeT», nNpOodecCHOHANBbHBIX 0a3 [JaHHbIX, HHG(POPMAIHOHHO-
CIIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX NPH OCYLIECTBJICHUHM 00pPa30BaTEJIbHOIO
npouecca 1mno AMCuuIInHe (MoayJir)

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

2. DNeKTpOHHO-OMOIMOTeUHas CUCTEMa Y4YeOHOM M Hay4dHOH JHTEepaTyphl
«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'. Yeraera. URL:
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http://elibs.kai.ru/
5. OHnallH-KaJIbKyJSITOp  JJIsi  pElIeHHUs  MaTeMaTH4YecKuX  3ajad
https://math.semestr.ru

4.2 MarepuajbHO-TeXHH4YECKOe o0ecnevyeHHe NUCHMILIMHBI (MOAYJs) W
TpedyeMoe MporpaMMHoOe o0ecrnevyeHue

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

Taomuma 4.1

MarepuanbHO-TEXHUYECKOE 00ECTICYeHUE TUCIIUTUTAHBI (MOTYJIS)

HaumenoBanue yueOHOIA
[Tepedyerr HEOOXOIUMOTO

HanmenoBanue Buna ayJIUTOPUH,
. . 000pyI0BaHUS U TEXHUYECKUX CPEJICTB
y4eOHBIX 3aHATUN CIeHNaTU3UPOBaHHON
oOyJeHus
naboparopuu
JIeKunMoHHBIE 3aHATHS Y4eOHast aytuTopus AJis - MYJIbTUMEIUMHBIN TTPOECKTOD;
IIPOBEICHMS 3aHATUN - HOYTOYK;
neximonnoro tuna (JI. 302) - HACTEHHBIW dKpaH;
- AKyCTHUYECKHUE KOJIOHKH;
- yueOHBbIE CTOJIbI, CTYJIbS;
- I0CKa;
- CTOJI MpenoaBaTesl.
[TpakTuueckue 3ansaTust | YueOHas ayIuTOpUs AJs - y4eOHBIE CTOJIBI, CTYJIbS;
MIPOBEICHUS 3aHATUN - IOCKa,;
CEMUHAPCKOIo TUIIA, - CTOJI MpeTnoaaBaTes;

IPYNIIOBBIX U MHAWBUIYAIBHBIX |- HATJSIHBIE TOCOOUSI.
KOHCYJIbTall1i, TEKYIIETO
KOHTPOJI U IPOMEKYTOUHOU
arrectaruu (JI. 209)

CamocrosrenpHas padora ([Tomemenue nms - IEPCOHABHBIN KOMIBIOTED;
CaMOCTOSITEIbHON PabOThI - KK monutop 197;
crynenTa (JI. 112) - CTOJIBI KOMIIBIOTEPHBIE;

- y4eOHBIE CTOJIBI, CTYJIbA.

Tabnuma 4.2

JIM1eH3MOHHOE U CBOOOHO pacIpoCTpaHsIeMoe MPOrpaMMHOE 0OECTIeueHUE, B TOM
YHUCJIe OTEYECTBEHHOTO TIPOU3BOJICTBA, UCTIOIB3YEMOE MPU OCYIIECTBICHUN
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILIUHE (MOIYJTIO)

[IpousBoguTens Crnioco6 pacripocTpaHeHUS
No HaunmeHnoBanue nporpaMMHOro (JTMIIEH3MOHHOE WU
n/m obecrniedeHus CBOOOTHO
pacnpoCcTpaHsIeMOe)
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Kaspersky Endpoint Security 8 for |[Poccus

Windows

MATLAB Academic JInneH3snoHHoe
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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 JIMIl ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3/JI0POBbSI M1 WHBAJIHIOB
OpraHU3yeTCs KaK COBMECTHO C APYTMMH OOYYalOImMMHCS, TaK U B OTAEIbHBIX
rpyIImax.

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

TaOmura 5.1

I[OHOJIHI/ITGJ'IBHI)IC Marcpualibl OCHUBAHUA OJIA JIUI[ C OTpaHHYCHHBIMHA
BO3MOKXHOCTAMHU 30J0POBbA 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
cobeceJ0BaHHUE 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)

JUiss v ¢ OrpaHUMYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbSl U MHBAJIHJIOB
npeaycMaTpuBaeTcs JOCTynHas ¢opMma NpeJOCTaBICHUS 3aJaHUi  OLEHOYHBIX
CPEIICTB, HAIPUMED:

— B TIeyaTHOU popme;

— B IIe4aTHOM (popme ¢ yBeIMYEHHBIM MIPUPTOM;

— B hopMe FIIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTCHHUSI aCCUCTEHTOM 3a/1aHUS BCIYX.

JluiaMm ¢ OrpaHMYeHHBIMH BO3MOXHOCTSIMH 370pPOBbS U  HMHBaJHJAM
YBEJIMYUBACTCS BpeMsi Ha TIOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. J[ms
TaKUX OOYyYaIOIIUXCS TMpeayCMaTpUBaeTCs JIOCTymHas (opMa MpeaoCTaBICHHUS
OTBETOB Ha 33J1aHUsI, & UMEHHO:
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— MMUChbMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCUCTEHTA,;

— MPEJICTABIICHUE OTBETOB YCTHO.

[Tpy HEOOXOAMMOCTH ISl JIUIL C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3I0POBbS U
WHBAJIUJIOB MPOIEaypa OLICHUBAHUS PE3YyJbTaTOB OOYyYECHHUS MOKET MPOBOJUTHCS B
HECKOJILKO DTaIoB.

Y4yeOHO-MeTOAMUECKUEe MaTepuajabl JJISI CaMOCTOSITEIbHOW U ayJIUTOPHOM
paboThl OOYYAIOIINXCS W3 YHCJIA JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMU 3JI0POBBS
¥ WHBAIUIOB MPEIOCTABIAIOTCS B (OpMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM HUX
3I0POBBSI U BOCTIPUSITHS HHGOPMAIIHH.

OcBoeHME AUCIUTIIAHBI (MOAYJISI) TULIAMH C OTPAHUYECHHBIMH BO3MOXKHOCTIMH
37I0pPOBbSI M1 MHBAJIUJAMH OCYIIECTBIISICTCS C HCIOJIB30BAaHUEM CPEJCTB OOy4eHUs
OOIIIETO U CIIEIIMAILHOT0 Ha3HAYECHHS.

22



[

JIMCT PETUCTPAIMU UBMEHEHUU

N3meHenus, BHOCUMBbIE B pabouyt0 MpOorpaMMy JAUCLMILUIUHBI (MOJTYJIS)

AHULTIUTIONT
pomoiAeurread
‘nodradex
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