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

1.1 Hean u3yuyeHus AUCHUILINHBI (MOLYJIs1)

[{enpt0 W3ydYeHUS NUCHUIUIAHBI SBISETCS (DOPMHUPOBAHHWE y OOYUAIOMIUXCS
MaTEMaTUYeCKOW  KyJbTypbl, BKJIIOYAIONed B ce0s  SCHOE€ TOHHMAHWE
HEOOXOJIMMOCTH MaTeMaTHYECKON COCTaBJISIFOIIEH B OOIIEH MOJArOTOBKE OakaiaBpa,
BBIPDAOOTKY TIPEACTAaBJICHHMM O PpOJM U MECTe MAaTeMaTUKH B COBPEMEHHOM
IUBUJIM3ALMM U B MUPOBOM KYJIbTYpE, YMEHUE JTOTUYECKU MBICIUTD, ONEPUPOBATH C
a0CTpPaKTHBIMU OOBEKTAMH U OBITh KOPPEKTHBIMHU B YIIOTPEOJICHHMH MaTEeMaTHYECKUX
MOHATUA W  CHUMBOJIOB  JUII  BBIPQXKEHUS  KOJMYECTBEHHBIX  OTHOIIEHUMU
JEUCTBUTEIBLHOIO MUPA.

1.2 3apaun AUCHUILIMHBI (MOLYJIs1)
OCHOBHBIMH 3a1aYaMU JUCLUTIINHGI SIBJISIFOTCS

- copMHUpPOBaTh MPEACTABICHUE O LIEHHOCTH MaTeMaTHKH, KaKk HAyKH, U €€
pPOJIA B €CTECTBEHHOHAYYHBIX U MH)KEHEPHO-TEXHUYECKHUX UCCIIEIOBAHMSIX, & TAKKE B
pElLIEHUH HHTEUIEKTyalbHbIX 33Jad U3 Ppa3M4yHbIX CPep UeJIOBEUECKOM
NEATEIIbHOCTH;

- cpopmMupoBaTh TMpeAcTaBieHUs 00 HIeAX U METoJaX MaTeMaTHKH, O
MaTeMaTHKe, Kak (opme omucaHus M METOZAE MO3HAHUA OKPY’KAIOLIEro MHUpa, O
3HaYMMOCTU MaTEMAaTUKH KaK 4acTH OOLIEUYETIOBEUECKOMN KYJIbTYPHI.

- U3y4uTh (PYHIAMEHTAJIbHBIE IOHSTHS, OCHOBHBIE KOHLENIMH U METO/bI
MaTEMaTHKH;

- TOOUTBCS, YTOOBI CTYJIEHTHI OBJIAZIENIN HAOOPOM CTaHIAPTHBIX MPOLERYP AJISA
aHaJln3a 3a/1aHHOM MOJENbHOM CUTYyaIllH, a TAaKKe BHIPaO0TKa MPUEMIIEMBIX MOJIEIeH
JUIS TIOCIIEAYFOIIETO aHaJIN3a,;

-TIOATOTOBUTh K PEUICHUIO 3aJad C HCIOJIb30BaHMEM 0as3bl 3HaHUUN
MAaTeMaTUYECKUX U €CTECTBEHHOHAYYHBIX TUCIUIUINH.

1.3 Mecto aucuuninnabl (MoayJs) B ctpykrype OIl BO

JlucouminHa OTHOCHUTCSA K oOs3arenpHOM dYacTh bioka 1. JlucHumanHBI
(Momynu) oOpa3oBaTeIbHON TPOTPaMMBL.

1.4 O0bem aucHUIUIMHBI (MOLYJISI) M BUABI Y4eOHOH padoThl

O0beM UCHMIUIMHBI (MOZYJIA) B 3a4ETHBIX E€OUHULAX C YKa3aHUEM
KOJIMYECTBA AaKaJeMHUYECKUX YacOB, BBIJEJICHHBIX Ha KOHTAKTHYIO paboTy
oOydJaromuxcst ¢ TmpenojaaBaTeneM (IO BUJaM y4YeOHBIX 3aHITHH) M Ha
CaMOCTOSITEIIbHYIO pa00Ty 00y4Jaromuxcs MpeacTaBiieHbl 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
HOHROLANOWOIL X eX90LOITO] |

33,7

33,7

33,7

101,1

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

100/0

100/0

60/0

260/0

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

32/0

128/0

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

6 3E/216

6 3E/216

4 3E/144

dioana)

1

2

3

Hroro| 163E/576 | 80/0




Tabmuma 1.10

O06beM TUCHMIUTMHBI (MOYJIS) JIJ1st 3a04HOM (POPMBI 00yUEHUSI

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] |

6,7

6,7

6,7

20,1

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

187/0

187/0

115/0

489/0

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] |

10/0

10/0

10/0

30/0

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

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

10/0

10/0

10/0

oeh/H€ 9 ‘(BIATONW)

I9HULTIAIONY 9LOOMWIOTAdL BRIg()

6 3E/252

6 3E/252

4 3E/144

droana)

1

2

3

Hroro| 163E/576 | 30/0




1.5 IlepeyeHb NJAHMPYEMBIX Pe3yJbTATOB O00Y4YeHHMs] MO JUCHMILIUHE
(MoayJ1r0)
[Ipomecc n3ydeHus TMCIUTUTMHBI HAMPaBJIeH Ha (POPMUPOBAHNE KOMIIETEHITUH,
MPEICTaBICHHBIX B TabmuIe 1.2.

dopMupyeMble KOMIIETEHIIUN

Taomuma 1.2

Koxn |[HamMeHoBaHHME KOMIIETEHIIUN
Nunukatopsl noctuxenus:  |[Imanupyembie pe3yabTaThl
KOMIIET .
KOMIIETEHIINH o0yuyeHHs
CHIIMH
OIIK-1 Cnocooen npumenams  |UJ1-1onk-1 - [lpumensier 3HaeT NOHSATHUS, TEOPEMBI,

ecmecmeeHHOHayuYHble U
o0weunIIceHepHvle 3HAHUA,
Memoovl Mamemamudeckozo
AHAU3A U MOOETITUPOBAHUS 8
npogeccuonanvroil
oeamenbHOCmU

3HAHUS MATEMATUYCCKHUX U
€CTECTBEHHBIX HayK B
npodecCHOHATbHON
NeSITeITbHOCTH,

HN-20nk-1 - Pemaer
CTaHJapTHBIC
npodeccuoHaNbHBIC 3a/1a4H C
MPUMEHEHHEM
€CTECTBEHHOHAYYHBIX U
0OIIIENH)KEHEePHBIX 3HAHUH,
METOZI0B MaTeMaTHYECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS;
HN-3onk-1 - Ucnons3yer
€CTeCTBEHHOHAYYHBIC U
oO0IIenHXEHEPHbIC 3HAHUS TIPU
penieHnn mpodeccuoHaTbHBIX
3ama4y

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 HaBBIKAMU
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
Pazgenbl qucturumHbl (MOTYJIsI) ¥ BUIBI Y4e€OHOM pabOThI
KonraktHas pabota < .
2]
00YUAIOIINXCS C § o % >
IPENOAaBATEIEM 10 BUIAM = o é < o
y4eOHBIX 3aHATHI (B Yac) &8 EEQ &
SEEz 22
HaumenoBanue tem (paznenoB)  |Bcero o ° . 2 g 25 > E’[
JTUCITUTITUHBI (MOIYJIs) (gac) < i _ % g é % E é ,%: Lc’é % o
= 548 o= ~ & c'g = Q
= | & 8] .2 ZES R
) (o A~ B O = g
= = X Z
1 cemecTp
1 Pazgen 1. JIuneiinas anrebpa u aHATUTHYECKAsl TEOMETPHUS
1.1 [Matpuipl ¥ OnpeIenuTent 16 2 4 10
1.2 |Cuctembl JUHEHMHBIX YPAaBHEHUN 16 2 4 10
1.3 |BekropHas anrebpa 14 2 4 8
1.4 |DneMeHThI JIMHEWHOU anreOphl 12 2 2 8
1.5 |AHanuTH4ecKasi reOMeTpHs Ha 16 4 4 8
MJIOCKOCTH
1.6 |AHanuTHuyeckas reoMeTpus B 16 4 4 8
MIPOCTPAHCTBE
2 Paznen 2. luddepennmanpHoe ncunciaeHue GyHKIMH OJHOW MMEPEMEHHON
2.1 |DyHKIMM OIHOM EpEMEHHON 14 2 4 8
2.2 |IIpenensl. HenpepbIBHOCTH 18 4 6 8
byHKIIUN
2.3 [I[Tpou3BoaHas u auddepeHan 18 4 6 8
2.4 |OCHOBHBIE TEOPEMBI 12 2 2 8
mudepeHIaIbHOTO
ncunciienus. MccnenoBanue
GbyHKIMA.
3 Paznen 3. @yHKUMM MHOTUX IEPEMEHHBIX
3.1 |®dyHKIUSA N-IEPEMEHHBIX. 14 2 4 8
3.2 |duddepennupoBanue GyHKIHI 14 2 4 8
MHOTHUX MEPEMEHHBIX
[IpomexyTouHasi aTrecrarus 36 2,3 33,7
(9K3aMeH)
Hroro 3a cemecTp 216 32 48 2,3 133,7
2 cemecTp
4 Paznen 4. aTerpanpHoe ncunciaeHue GyHKIMHA OJHOW MMEPEMEHHON
4.1 |HeonpeneneHHbIN HHTETpal 22 4 6 12
4.2 |OnpeneneHHblil HHTErpajl 22 4 6 12




4.3 |IIpunosxeHus: onpeaeaIeHHOro 18 2 4 12

MHTerpaa
5 Paznen 5. Yucnosble ¥ QYHKIIMOHAIBHBIC PSIJIbI

5.1 [Yucnossie psiabl. CXOAUMOCTh 22 4 6 12
pSI0B

5.2 |OyHKIUOHAJIbHBIC 22 4 6 12
MIOCJIEIOBATEILHOCTH U PSIJIbI

6 Pazgen 6. luddepennmanpabsie ypaBHeHHUss. MHOTOMEpPHBIE HHTETPAJIBI

6.1 |[Auddepenunansupie ypaBHeHus | 22 4 6 12
MIEPBOTO MOPSJIKA

6.2 |OOBIKHOBEHHBIE 20 4 6 10
muddepeHranbHble ypaBHEHHS
BBICILIHX MOPSIIKOB

6.3 |CuctemMbl OOBIKHOBEHHBIX 10 2 2 6
mudepeHIMaTbHBIX YPaBHEHUM.

6.4 |KpaTHBIe UHTErPAJIbI 22 4 6 12

[IpomMexxyTouHasi aTrecrarus 36 2,3 33,7

(9K3aMeH)

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

3 cemecTp

7 Pazgen 7. Cayuaiinbie COOBITHS

7.1 |OCHOBHBIE IOHATHST TEOPUH 14 2 4 8
BEPOATHOCTEMN

7.2 |OCHOBHBIE TEOPEMBI TEOPUH 14 2 4 8
BEPOATHOCTEMN

8 Paznen 8. CiydaiiHble BEJTMYMHBI

8.1 |/luckpeTHble citydaliHble 14 2 4 8
BEJIMYUHBI, 3aKOHBI UX
pacrnpeesieHust

8.2 |HenpepriBHBIE ClTy4yaiiHbIE 14 2 4 8
BEJIMYUHBI, 3aKOHBI UX
pacnpeseneHus

8.3 |MHoromepHsbI€ citydaiiHble 14 2 4 8
BEJIMYHHBI

9 Paznen 9. MaremaTuueckasi CTaTUCTUKA

9.1 |CrarucTuueckoe OlleHUBAHUE: 14 2 4 8
TOYEYHbIEC U UHTEpPBaJIbHbIC
OLICHKU

9.2 |KoppesiiimoOHHbIN aHan3 14 2 4 8

9.3 |PerpeccroHHbBIN aHATU3 10 2 4 4

[IpomMexxyTouHasi aTrecrarus 36 2,3 33,7

(9K3aMeH)

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

2.2 Coaep:xaHue pa3aeoB JUCHUILINHBI (MOLYJIs1)

Pasnen 1. Jluneitnas anreOpa v aHaIUTUYECKAsk TEOMETPUS
Tewma 1.1. Matpuuel u onpeaenuTenu
Martpunpl. Onepauuu ¢ MaTpuUuaMu: CIOKEHHE, YMHOXXEHHE, YMHOXEHHUE

MaTpulpl Ha ckaiusgp. CBoiicTBa omepauuid. OJEMEHTapHbIE MaTpULBl U



JJIeMEHTapHble TpeoOpa3oBaHus. Pa3noxkeHue HEBBIPOKIACHHOW MaTpUIBl B
NpOU3BEACHUE HieMeHTapHbiXx wmaTpull. Onpenenurtenu. OCHOBHbIE CBOWMCTBA
onpenenutenei. Onpenenurenn 2-ro u 3-ro nopsaka. [IpaBuiio TpeyroJbHHKOB.
Onpenenurenu n-ro nopsaka. OnpenenuTens TPaHCIOHUPOBAHHOW MAaTpHULBI.
MuHopsl U anreOpanveckue AOMOIMHEHUS, Pa3I0KEHUE OMPENEIUTEN MO CTPOKE
(cronOiry). BeruuciieHue omnpeaenuTeneii NpUBEACHUEM K TPEYTrOJbHOMY BHUIY.
®opmynbl Kpamepa. Onpenenutens mnpousBeneHuss matpuil. OOpaTHas MaTpwuiia.
Haxoxaenue oOpaTHOM MaTpHIlbl METOJOM JJEMEHTApHBIX MpeoOpa3oBaHUM.
Onpenenurens NpOU3BEACHUS MATPHILI.

Tewma 1.2. CucreMsl JINHEWHBIX YpaBHEHUN

CucreMbl JTUHEHHBIX ypaBHEHU. Martpuna K03 QUIIMEHTOB, paclIupeHHas
MaTpHlla CUCTEMBI. DJIeMEHTapHble MpeoOpa3oBaHUs U SKBUBAJICHTHBIE CHUCTEMBI.
[IpuBeneHne cHUCTEMBI K CTYIIEHYaTOMY BHJAY. Y CIIOBHE COBMECTHOCTH CHUCTEMBI.
basucHbeie 1 cBOOOHBIE TepeMeHHble. Kpurepuii HeonpeneaeHHOCTH OJHOPOIHON
cucTeMbl. MeTOoJpl pelIeHUsI CUCTEM JIMHEHHBIX anreOpanyecKux YypaBHEHHIA.
HccenenoBanne CUCTEM JTMHEHHBIX YPAaBHEHUN.

Tewma 1.3 BektopHas anre6pa

Bekrop. KoopanHatel BEKTOpa HAa IJIOCKOCTH U B IPOCTpaHCTBE. JIMHENHBIE
omepanuy HaJ BeKTOpamu. JIMHelHas 3aBUCUMOCTh W HE3aBUCHMOCTb BEKTOPOB.
basuc. IIpoexuus Bexkropa Ha och. PasiokeHue BEKTOpa IO OpTaM KOOPAUHATHBIX
oceil. CKalsIpHOE TIPOU3BEACHUE BEKTOPOB M €ro CBOMCTBA. BektopHoe
IIPOU3BEAECHUE BEKTOPOB U €ro cBOMCTBA. CMEIIaHHOE MPOU3BEACHUE BEKTOPOB U €TI0
CBONCTBA.

Tewma 1.4. DnemMeHTHI TMHEHHON anTeOphI

n-MepHbId  BekTop. Omnepamuu HaJa n-MEPHBIMH BEKTOpaMHU. N-MEPHOE
BEKTOPHOE TMPOCTpaHCTBO. basuc. JIluHEelWHas HE3aBUCHUMOCTh BEKTOPOB. basuc
JIMHEWHOTO BEKTOPHOT'O MPOCTPAHCTBA M KOOpAMHATHI BekTopa. [lepexon k HOBoMy
0a3ucy. CoOCTBEHHbIE BEKTOpPbI M COOCTBEHHBIE 3HAUEHHs JMHEHHOro omeparopa.
KBaapartuunsie GopMsI.

Tema 1.5. Ananutudeckasi TeOMETpHUsl Ha IIOCKOCTH

CucreMbl KOOpAMHAT Ha IUIOCKOCTH. [IpeoOpa3oBaHus CHUCTEMbl KOOpAMHAT.
Jlemenue oTpe3ka B JaHHOM OTHOLICHMH. JIMHMM Ha NJIOCKOCTU. YPAaBHEHUE NPSAMOU
Ha IUIOCKOCTH. YTOJI MEXIy JABYMS HPSIMBIMHM, YCJIOBHUS NapaJUIEIbHOCTH H
NEPIECHINKYJSIPHOCTH IBYX NpsAMbIX. HopmaneHOe ypaBHEeHHe npsiMmoi. Paccrosaue
OT TOYKH 10 NpAMOi. OKpYKHOCTB: OIpENETEHNE, KAHOHMYECKOE YpPAaBHEHUE U
CBONCTBA. OIuIc:  ONpeAesieHue, KaHOHWYECKOE YpPAaBHEHHME U CBOMCTBA.
['umepOoina: ompeaeneHre, KaHOHMYECKOE ypaBHEHHWE W cBoiicTtBa. [lapabomna:
OIIPENIEIICHUE, KAHOHUYECKOE YPABHEHUE U CBOMCTBA.

Tema 1.6. AHanuTu4eckasi TeOMETpHUs B TPOCTPAHCTBE



[InockocTh: oOlIee ypaBHEHHE, IMOHSATHE HOPMAJILHOIO BeKTopa. YacTHble
CIIydand pacCIlOJIOKEHUS IJIOCKOCTH B KOOPAMHATHOM HPOCTPAHCTBE. YTONI MEKIY
IJIOCKOCTSIMH, YCJIOBHS MAapajuIeIbHOCTH M NEPIEHIUKYIIPHOCTH ABYX IJIOCKOCTEM.
[IpsmMasgs B MpOCTPAaHCTBE: IMOHATUE HANPABIISIOIEIO BEKTOPA, KAHOHUYECKOE
ypaBHEHUE NpsIMOM, 00lliee ypaBHEHHE, NapaMeTpuuecKkoe ypaBHeHue. BzammuHoe
PacCIONOKEHUE ABYX MPSIMBIX B IPOCTPAHCTBE. YTOJI MEXAY NMPAMbIMU.  B3auMHoe
PACITIOJIOKEHUE TIPAMOM U TUIOCKOCTH. YTOJ MEXAY NMPSIMOU U TJIOCKOCTBIO. Y CIIOBUSA
napayieIbHOCTU W MEpPHEeHJIUKYJISIPHOCTH MpsiMOodM u  1wiockoctu.  O630p
noBepxHocTed 2-ro mopsaka. KaHoHWuyeckue ypaBHEHUs MOBEPXHOCTEH BTOPOTO
OpsAKA.

Paznen 2. luddepennmanbuoe ucuncienue GyHKIUU OJHONU TEPEeMEHHON

Tema 2.1. ®yHKIMM OTHOW IEPEMEHHOM

Onepaunn Hax MHOXKecTBaMU. OCHOBHBIE YHCIIOBBIE MHOXKECTBA. DyHKIIMHU
olHOM mnepeMeHHOW. OCHOBHBIE 3JeMeHTapHble (yHKUMHU, uX Trpapukd. CroxxHas
¢dbynkuus. [TocnenoBarenbHOCTH, MPEET YUCIOBOU MOCIIEI0BATEILHOCTH

Tewma 2.2. Tlpenensi. HempepbiBHOCTH hyHKIHH

Teopembl 0 mnpenenax. Ilpusznaku cymectBoBaHus mpenesioB. llepBelii u
BTOPOW 3aMeydaTeNlbHbIN Tpeaesbl. beckoHeuHO Maible U OECKOHEYHO OOJbIIHe
BEJIMYMHBI, CBsI3b MeEXIAy HUMU. CpaBHeHHE OECKOHEYHO MaJIbIX BEJIUYHH.
PackpbiTue HeonpenenenHocred. HemnpepsiBHOCTh  (yHKmil. Touku pa3pbiBa.
Knaccudukanusa touek paspbiBa. Teopembl 0 HENMPEPHIBHBIX (YHKIMSIX HA OTPE3KE.
HenpepbIBHOCTD 3JIeMEHTapHbBIX PYHKIUH.

Tewma 2.3. TlpousBoanas u auddepeniman

[IponsBonHas: onpeneneHue, MEXAHUYECKUA W TE€OMETPUYECKUUA CMBICIL.
VYpaBHeHue kacarenbHOM K KpuBoH. JluddepenuupyeMocts QyHKIUN, CBS3b
HempepblBHOCTH ¢ auddepennupyemoctbio.  OOpatHas  QyHKIUA ©U €€
nuddepenuupoBanue. Tabaua OCHOBHBIX TTpaBWi U Gpopmyd nuddepeHImpoBaHus.
[IpousBoaHble BhICHIMX MOPsAKOB. Juddepenunan (yHKIMM, €ro NpuMEHEHHUE B
NpUOIM>KEHHBIX BhIUUCICHUIX. JuddepeHiranbl BHICIIUX TOPSIIKOB.

Tema 2.4. OcHoBHble Teopembl Au(GEPEHIINATFHOTO  HUCUUCICHUS.
HccnenoBanue GyHKITUH.

OcHoBHBIE TeopeMbl auddepeHianTbHoro ucuuciaeHus. HeoOxomaumeid u
JIOCTAaTOYHBIM TPU3HAKM MOHOTOHHOCTH (PYHKIMU. DKCTPEMYMbI (PYHKIIUH,
HEOOXOAMMOE U JOCTaTOYHBbIE YCJOBHUS cyliecTBoBaHus. Haubonbiee wu
HauMMeEHbllIee 3HaUeHUsI PYHKIMU Ha OTpe3Ke. BhIMyKIOCTh KPUBOM, TOUKH Meperuoa.
HeoOxoarmoe W [1OCTATOYHOE YCJIOBHS CYUIECTBOBAaHUSA. ACHUMITOTHI KPHUBOIA.
HccnenoBanue noBeaeHus PyHKINMN.

Paznen 3. @yHKIIMU MHOTUX EPEMEHHBIX
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Tema 3.1. Oyukuus n-nepeMensbix. Juddepenupopanre GyHKIIMH MHOTUX
EPEMEHHBIX

Ob6nactp onpezeneHus: GyHKUINUN OBYX NMepeMeHHbIX. YacTHbIE TPOU3BOJHBIC U
mupdepenumansl. [lomHoe mpupamende ©  NONHBIA  AuddepeHnnanr ero
npumeHenue. [IpousBogHas ClIOXKHOW (PYHKIMH, MPOU3BOAHAS HESBHO 3aJaHHON
byHKIMU. YpaBHEHUE KacaTelIbHOM IJIOCKOCTH K mMoBepXHOCTH. [Ipom3BojHas 1o
HAIpaBJIEHUIO. [ paueHT.

Tema 3.2. DkcTpeMyMbl PYHKIIMM MHOTHUX TTEPEMEHHBIX

YacTHble NPOM3BOAHBIC BBICHIUX MOPAIKOB. DKCTPEMyMbl (PYHKIMH JIBYX
NEPEMEHHBIX. YCJIOBHBIE JKCTPEMYMbI; HauOOJIbllICE W HAaUMEHbIIEEe 3HAUYCHUS
(GYHKIMM B 3aMKHYTOM OTpaHHMYEHHOM 00JacTH. YCIOBHBIA 3KCTpeMyM (QyHKUIHUU
MHOTUX MEPEMEHHBIX.

Paznen 4. UnterpanpHoe ncuncieHue PyHKIUHU OJTHON MTepeMEHHOM

Tema 4.1. HeonpeneneHHbIi nHTErpan

[TonsiTue nepBooOpa3HON PYyHKIIMK U HEoNpeaeIeHHOro nuterpaina. CroiicTBa
HEOolpeAeNeHHOro  WHTerpaia.  Tabmuma — uHTerpanoB.  HemocpenctBenHoe
UHTErprpoBaHue. MeTos 3aMeHbl NEPEMEHHON M METOJI HHTETPUPOBAHUS IO YACTSM.
WuTterpupoBanue panuoHaIbHBIX (GyHKIMHA. [IpocTeiimme panroHaabHBIE ApOOH H
UX MHTETrpupoBaHue. TeopeMa 0 MpeaCcTaBICHUU NPABUIBHONW palMOHAIILHON ApoOU
B BHJE CYMMbl KOHEYHOTO 4YHCIa MpocTedmux apodei. HMHTerpupoBaHue
BBIPDOKEHUM, COAEpXAalIMX TpUroHOMeTpuueckue (QyHkiuu. HHTErpupoBaHue
HEKOTOpPbIX UppauuoHanbHbIX ¢yHKuud. IlogcranoBku YeObimieBa, OJiinepa,
TPUTOHOMETPUYECKHE. WNHrterpupoBanue TPUTOHOMETPHUYECKUX (GYyHKIIHIA.
WHTerpansl OT 1ENbIX CTENeHEH TPUTOHOMETPUIECKUX (QyHKITUH.

Tema 4.2. OnpenesieHHbIA UHTETPal

3agaum, TpUBOSIIME K MOHATHIO OINpEAEICHHOro uHTerpana. OmnpeaeneHue
WHTETpaibHOM CcyMMbl Pumana. [loHATHE ONpeneNeHHOr0 HWHTErpaja, €ro
reoMeTpuyeckuii u ¢Qusnyeckuid cmpica. Kiaccel HHTErpupyeMbix (QYHKIUH.
CaoiicTBa omnpenenenHoro uHterpana. ®opmyna Herotona-JIeiionuma. Berurcnenue
ompezeneHHoro uHrerpaiga. HecoOcTBeHHble HMHTErpaigbl ¢ OECKOHEYHBIMU
npenenamu. Ornpenenenue, cBoiicTBa. lIpH3HakKM CXOOUMOCTH HMHTETPajoB OT
HEOTpUIATENbHBIX  (QYHKUUHA.  AOCONIOTHasE W YCIOBHas  CXOAUMOCTb.
HecoOcTBeHHbIe HHTETpasibl OT HEOrpaHUYeHHBIX PyHKIH. Teopema cpaBHEHUSI.

Tema 4.3. [IpuiioxkeHus onpeneieHHOro HHTerpana

['eomeTpuueckne MNPUIIOKEHUS ONPEACICHHOTO WHTErpana: BbIYMCICHUE
miomaae miockux ¢Guryp B JEKapTOBOM M TOJISIPHOW CHCTEMax KOOpAWHAT.
OmnpeneneHnue U BBIYMCICHUE JIUHBI AYTH TUIOCKOM KpuBOW. Bhruncnenne oo0bemMoB
ten. OOmas cxema MPUMEHEHHUs ONPEACNIEHHOT0 UHTEerpaja K pEHICHUIO
MPUKIIAIHBIX 3a]1a4.
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Paznen 5. YnucnoBsie 1 PyHKIMOHAIBHBIC PSIJIbI

Tewma 5.1. Hucnossle psiabl. CXOAUMOCTD PSAOB

UucnoBeie psanbl, ocHOBHble moHsATUA. Cymma psga. Cxopsumecs u
pacxomsmiuecss psabl. ApuMeTHYecKue oOrepanud CO CXOIAIMMUCS PsIaMHu.
He3aBUCUMOCTh CyMMBI CXOJSILETOCS psAla OT TPyNIUPOBKH ciaraeMbix. CBoMCTBa
cxomsuuxcs psagoB. HeoOxomumblil npusHak cxoaumoctu psina. Kputepuii Komwm
CXOIMMOCTH psfa. JlocTaTOuHble TPU3HAKK CXOJMMOCTH YHCJIOBBIX PANOB C
MOJIOKUTEIbHBIMUA YJIEHAMU. 3HAKOIMEpPEMEHHbIE psAbl. AOCONIOTHAsE W YyCJIOBHAs
CX0aUMOCTh. CXOAMMOCTh aOCOMIOTHO CXOJSIIETrocs psaaa. MHTerpanbHbIil mpu3HaKk
cxoaquMocTu. CpaBHHUTENbHBIE NpU3HAKU cxomuMmocTH. [lpusnaku [lamambepa wu
Komm cxomumoctu psinoB. [lpusnak JleitOHMIIA CXOOUMOCTH 3HAKOIEPEMEHHBIX
psanoB. Hekoropble cBoicTBa a0OCONIOTHO M YCIOBHO CXOASIIMXCS PAJNIOB.
[lepecTaHOBKHU cllaraeMbIX a0COJIIOTHO U YCJIOBHO CXOMSIIMXCSA PAIOB. Y MHOXKEHHE
psanoB. PacxoauMocTh rapMOHUYECKOTO psijia.

Tema 5.2. ®yHKIMOHAIBHBIE MTOCIIEIOBATEILHOCTH U PSIBI

OyHKIMOHAIbHBIE PAJbI, OCHOBHbIC NOHATHUS. PaBHOMEpHas CXOAMMOCTh
(GyHKIIMOHATBFHOM MOCIIEIOBATEILHOCTH U (PYHKIIMOHAIBHOTO psifa. HempepsIBHOCTH
npeesna mociaea0BaTeIbHOCTH (PYHKIIUN B CyMMBI psiga. UHTerpupyeMocTh npejerna
nocjeaoBaTeIbHOCTH (QYHKIMA U cymmbl psana. duddepenunpyemocts mnpenena
nocjeaoBaTeIbHOCTH PyHKIMM (0€3 JoKa3aTeNbCTBa) U CyMMbI psia. CTeneHHbIe
PAIIBI U METObI HAXOXKAEHUs 001acTu cxoaumoctu. Psael Teitnopa u MakiopeHa.

Paznen 6. Iuddepenunianbubie ypaBHeHUsI. MHOTOMEpPHbIE HHTETPaJIbl

Tewma 6.1. luddepennmanpapie ypaBHEHUS TIEPBOTO MOPSIKA

O6mme cBenenus o auddepeHuaibHbIX ypaBHeHUsX. [(uddepennmranbupie
ypaBHEHUSI TIEPBOrO Mopsiaka (OOIIMe TMOHATHSA, TEOpeMa O CYIIECTBOBAaHUU H
CMHCTBEHHOCTH perieHus: auddepeHmanpHoro ypasuenus). Juddepenimanpabie
YpaBHEHUS C pa3eiiouMUcs mepeMeHHbIMU. OaHopoHble quddepeHiinaibHbe
ypaBHEHHUS W TpuBojsdmuecs K HUM. Jlunelinole nuddepeHnnalibHbie YpaBHEHUS
MepBOro MOpsiKa M HUX UHTEerpupoBaHue Meromgamu Jlarpamwxka u bepnHysm.
VYpaBuenus bepnymm. YpaBHenus B mnoiHbix guddepennuanax. [lpumenenue
uHTErpupytomiero MuHoxutens. JuddepeHnuanbapie ypaBHEHUS, HE pa3pelieHHBIC
OTHOCUTENFHO Tpou3BOoAHON. YpaBHenus Jlarpamxka u Kiepo, ocoboe permienue
ypaBHeHus Kiepo.

Tema 6.2. O0bikHOBEHHbIE AU (DepeHIInaIbHbIE YPaBHEHUS BHICIINX MOPSIAKOB

Juddepenunanbabie ypaBHEHUs] BBICIIMX MOPSAKOB: OCHOBHBIC TOHSITUS U
OnpeaeNeHusl. YpPaBHEHHS, JONMYCKAIOIIUE TMOHMXXEHUE mnopsaka. JIMHelHbie
omHoponHbie  auddepeHmaibabie  ypaBHeHus. Ompenenutens  Bponckoro.
dyHIaMeHTanbHas cuctema penieHui. Jlunelinsie onHOpoaHbIe TUu(dhepeHITnaTbHbIC
ypaBHEHUS C TMOCTOSHHBIMU Kod(dduimeHtamu, mocTpoeHue (QpyHIaMeHTaIbHOM
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CUCTEMBl  pelIeHUuW.  YpaBHeHuUe  Oiepa.  JIuHEWHbIE  HEOJAHOPOJIHbBIC
nuddepeHranbHble YpaBHEHHsI C IPOM3BOJIBHON MpaBoi yacTeio. Meton Jlarpamxa
(Bapmamii  TIOCTOSIHHBIX).  JIMHEWHBIE  HEOMHOpOAHBIE  auddepeHInaIbHbIC
YpaBHEHUSI C TMOCTOSIHHBIMH KOA(P(UIIMEHTaMH CO CICIHAIBHON MPaBOMl YacThIO.
Heonnoponubie nuddepeHnnanbuble ypaBHEHUSI BTOPOTO MOPsAJKa C MOCTOSIHHBIMU
ko3 punreHTamu.

Tema 6.3. CucreMbl 00BIKHOBEHHBIX AU PEepeHITnaIbHbIX YPaBHEHUN

Cucrembl ud@epeHIaTbHbIX YpAaBHEHHU: OCHOBHBIE OIpPEACICHUS U
noHstusg. JluHelHble OAHOPOAHBIE CHCTEMbl IU(p(epeHINaNbHBIX YpaBHEHUN C
NOCTOSTHHBIMU KO3 dunmenTamu. Mertonbl peuienus. JIuHelHble HEOJHOPOHBIC
CUCTEMBI.

Tema 6.4. KpaTHble HHTErpaIbI

3ajgauM, MNPUBOJAAIIME K TOHATHUIO JABOMHOrO wuHrerpana. OmnpeneieHue
JBOMHOTO HWHTErpaja, TeoMeTpuyeckuid u  ¢usnueckuii cmbica. Teopema
CyIIECTBOBaHMs, CBOWCTBA. (CBelEHHME JBOMHOIO MHTErpajia OT HENPEPBIBHOU
GyHKIIMA K TTOBTOPHOMY HWHTerpainy. Teopema 0 3aMeHEe NMEPEeMEHHBIX B JBOWHOM
UHTErpane. 3ajauyd, NPUBOJAIIME K TMOHSITHUIO TPOMHOro HWHTErpana. TpoilHoi
VMHTETPAJL, OIPEJICIICHUE, CBOWCTBA, BBIUUCIIEHUE B JICKAPTOBOM CUCTEME KOOPJMHAT.
@opMyJIMpOBKa TEOPEMBI O 3aMEHE MEPEMEHHBIX B TPOWHOM HHTETpale.
[unmuaapuyeckue u chepruueckue KoopauHaTel. [IpuiioxkeHnrne KpaTHbIX HHTETPAJIOB.

Paznen 7. Cnyuaiinble COOBITHS

Tema 7.1. OCHOBHBIE IOHATUSA TEOPUU BEPOATHOCTEM.

[Ipenmer u coxmepxkanue Kypca «Teopust BEpOSITHOCTEM M MareMaTU4ecKas
CTaTUCTHKa». 3aJaud TEOPUU BEPOATHOCTEH. DJIEMEHThl KOMOMHATOPHUKH.
[IpocTpaHCTBO 3JIEMEHTAPHBIX UCXOJOB. JlOCTOBEpPHBIE, HEBO3MOXHBIC, CIIyYalHbIC
coOpIThs. Anredpa coObiTuii. OTHOCUTENBHAS YacTOTa U e cBoicTBa. Kimaccuueckoe
ONpENEIICHUE  BEPOATHOCTH. AKCHOMATUYECKOE  OIPEAECICHUE  BEPOSITHOCTH.
BepoATHOCTHOE  NPOCTPAHCTBO:  JUCKPETHOE  BEPOSITHOCTHOE  IIPOCTPAHCTBO,
HETIPEPBIBHOE BEPOSATHOCTHOE ITPOCTPAHCTBO.

Tema 7.2. OCHOBHBIE TEOPEMBI TEOPUHU BEPOATHOCTEN

Y CIIOBHBIE BEPOATHOCTH, TEOPEMA YMHOKEHHUS BEPOATHOCTEN, HE3aBUCUMOCTD
COOBITHH, B3aMHAasi HE3aBUCUMOCTh coObITHiA. [lonmHas rpynma coObituii. @opmyina
nojnHou BepositTHocTH. @opmyna baneca. [loBTOpHBIE HE3aBUCHMBIE HCIBITAHUS.
®opmyna bepnymu. Teopema Ilyaccona. JlokanbHass W MHTErpajgbHas TEOPEMBI
Myagpa-Jlamnaca.

Paznen 8. Ciy4aiiHbie BETUUNHBI

Tema 8.1. JluckpeTHbI€ CilyyallHbIE€ BEJIMUMHBI, 3aKOHBI UX PaCIpeIeICHUs

Onpenenenue ciy4yalHOM BenWYuHBL. J[UCKpeTHas ciaydaliHas BeJIWYMHA.
PacnipeneneHnne BEpOSITHOCTEW  ClIydyaHOM BeNWYMHBL. P pacnpenenenus
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JTUCKPETHON  clyyallHOM  BENWYMHBL, TaOJWIla pachpelneseHuss JIBYMEpPHOIro
JACKPETHOTO CIYy4arHOTro BeKTOpa. DyHKIHS paCHPENCTICHHS CIYYalHON BEIIMYHHBI
n e€ cBoucTBa. HekoTopble 3aKOHBI pACHPEAECICHUS NUCKPETHBIX CIIyYalHBIX
BEITWYNH: OMHOMHUHAIILHOE, TeomeTpudeckoe, [lyaccona.

Tema 8.2. HenpepbIBHBIE ClTy4ailHbIE BETUYUHBI, 3AaKOHBI X PACIIPEACICHUS

HenpepeiBHass ~ ciydaiiHas ~ BenuuuHa.  [LIOTHOCTE  pacnpenesieHus
BEPOSITHOCTEW CIIy4alHOM BEJIMYUMHBI W €€ CBOWCTBA. 3aKOHBI paCpeesICHUS
KOMIIOHEHT CIIy4YalHOrO BEKTOpAa. YCJOBHBIE pPacHpeAcieHUs. 3aBUCHUMOCTb U
HE3aBUCUMOCTh  KOMIIOHEHT  CIIy4alHOrOo  BekTopa. Hekoropeie  3aKOHBI
pacnpenesnieHuss HENPEPBIBHBIX CIYYAaWHBIX BEJIWYUH: HOPMAIBHOE, PABHOMEPHOE,
SKCIIOHECHIMAJIBHOE.

Tema 8.3. MHOroMepHbI€ CIIy4YailHbIE BEJTMYUHBI

MHoromepHsie ciydailHble BEIMYHMHBI (CIIy4dalHBIM BEKTOP). JIMCKpEeTHBIE U
HENPEPBIBHBIE CIIyYailHble BEKTOPbl. DYHKIUS paCOPEACTICHUS] MHOTOMEPHOTO
CIIy4allHOro BEKTOpa, €€ cBOWCTBA. IIIOTHOCTH pacnpeneseHuss MHOTOMEPHOIO
CIy4allHOrO BEKTOpa M €€ CBOWCTBA. MHOIOMEpHBIM HOpPMAaJbHBIA 3aKOH
pacrpeneneHus CIy4ailHOrO BEKTOpa. 3aBUCUMOCTh M HE3aBUCHUMOCTh KOMITOHEHT
CIIy4alHOT'O BEKTOpPA. Y CIOBHBIE PACIPENACIICHHUS.

Pa3nen 9. MaremaTtnueckas CTaTUCTHUKA

Tema 9.1. CTaTucTHYECKOE OIIEHUBAHUE: TOUYECYHBIE U UHTEPBAJIBHBIE OIIEHKHU

3a7auM MaTEeMaTUYE€CKOM CTaTUCTUKH, B TOM 4YHCIE B 00JIACTH COILHUAJIbHO-
PKOHOMMYECKUX HCCieoBaHuM. ['eHepalbHass W BBIOOPOYHAS COBOKYITHOCTH.
BapuanunonHnsble psapl: JUCKPETHBIE U UHTEPBAJIbHBIE.

Onenka  GyHKOMM  paclpeiesieHus ¢ IUIOTHOCTH — pacTpeecHUS:
IMIUpHUYECKass (QYHKIUS pPACTpPEEICHUs], TUCTOTpaMMa, IMOJUTOH, KyMYJISTHBHAS
KpUBasl.

TodeuHble OIIEHKH MapaMeTPOB pacrpesneneHus. TpeboBaHUS K TOYECYHBIM
OIIEHKAM: COCTOSITEIbHOCTb, HECMEIIEHHOCTh, 3(PPEKTUBHOCTh TOUYEYHBIX OIICHOK.
MeTtonbl HaxXxOXJIE€HUS TOUYEUYHBIX OLIEHOK: METOJ MOMEHTOB, METOJ HaWMEHBIINX
kBasipaToB. [IpoBepka HemapaMeTpHUUeCKUX TUIIOTE3: KpuTtepuu y°—IlupcoHa.

HNHTepBanbHble  OLUEHKM IAPAMETPOB  PACHPEACIICHUS, JOBEPUTEIIbHAS
BEPOSITHOCTb. [IHTEpBAJIbHBIE OLEHKM YHCIOBBIX XapakTEPUCTHK, B ClIydae
HOpPMaJIbHO PacHpeleICHHON T'€HepalbHOM COBOKYMHOCTH W BBIOOPKH OOJIBIIOTO
o0beMa.

Tema 9.2. KoppensiiinoHHbIN aHATU3

QOyHKIMOHAIbHASA, CTAaTUCTAYECKass W  KOPPEJSIUMOHHAs  3aBUCUMOCTH.
JIByMepHBII KOPPEIALUOHHBINA aHAJIN3: OLIEHKA [TapaMETPOB KOPPEISLIMOHHON CBS3H;
IIPOBEpPKA  THUIIOTE€3 O 3HAYUMOCTH  XApakTEPUCTUK  CBSI3H, ITOCTPOCHHUE
JIOBEPUTEIILHBIX HHTEPBAJIOB.
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Tema 9.3. PerpeccuoHHbIl aHAIU3

[Ipennochuikn M 3aJayud PErpPecCUMOHHOTO aHaiu3a. MeToJ HauMEHBIIUX
KBaJIpaToOB OIeHKH KOod(h(umueHToB perpeccuu. JIMHEHOE ypaBHEHHE pPETPECCHM.
[TpoBepka 3HAYUMOCTH OTACIHHBIX KOADOUIIMEHTOB U MOJCIIA PETPECCHUM.

2.3 KypcoBasi padora (KypcoOBOii IPOEKT)

He nmpenycMoTpeHO y4eOHBIM TLIaHOM.
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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 100-6ammpHo¥ mikane. [lepecyeTr cymMmbl OaIOB B TPaJAHIIMOHHYIO

OIIEHKY IpejCcTaBiieH 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. YueOHO-MeTOAMYecKOe U MHGOPMALIMOHHOE 00ecIieYyeHue
AUCHUILUINHBI (MOIYJIs1)

4.1.1. OcHoBHas1 JIMTEpaTypa:
1.boromonoB, H. B. Maremaruka [DIeKTpOHHBIM pecypc]:  y4eOHUK s

By30B / H. B. Boromosnos, II. . Camoiinenko. — 5-e uza., nepepad. u gon. — M.:
N3narensctBo FOpaiit, 2020. — 401 c.— (Bwicmiee oOpaszoBanme). — Tekcr:
anektpoHubiit // DBC IOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
44993 8#page/1

2. Marematuka ¢ TOpuUMepaMH M 3aJadaMH  y4e€OHBIX JUCHUIUINH
[OnexTpoHHBI pecypc]: yuebnoe mocobue / Yuaes II. H., EmenssnoB C. T,
MoprynoBa H. A., YuaeBa K. II. 1- Crapeiii Ockon: THT, 2020. —Tekcr:
AIEKTPOHHBII // OBC THT [caiiT]. — URL.: http://tnt-
ebook.ru/library/read/book/554?page=2

3. lllunaues, B. C. Bricmias mateMaTtuka [DJIeKTPOHHBIA pecypc]: y4eOHUK /
B.C. llunaueB. — M.: UH®PA-M, 2021. — 479 c. — (Bricmiee oOpazoBaHue). —
Tekct: anextponHsbIil. — URL: https://znanium.com/read?1d=364208

4.1.2. JlonoJiHUTEILHAS JIUTEpATypa:

4. Maneixud, B. U. Beiciias Marematuka [DJIeKTPOHHBIM pecypc]: yueOHoe
nocobue / B. 1. Manbixun. — 2-e u3a., nepepad. u gon. — M.: UHOPA-M, 2020.
— 365 c¢. — (Beicuiee oOpaszoBanue). - TekcT: 9SIEKTpPOHHBIA. -
URL.: https://znanium.com/read?1d=356193

5. boromonos, H. B. Maremaruka. 3agauu ¢ pelieHUAMHU B 2 T [ DJIIEKTPOHHBIN
pecypc]: ydeOHOe mocoOue i mpukiagHoro 6akamaBpuara/ H. B. boromosnos. —
2-e u3n., ucop. u pon. — M.: U3natensctBo FOpaiit, 2016. — 639 c. — (bakanasp.

[Mpuknanuoit kypc). — Tekcr: snextponnsiii // 3BC Opaiit [caiiT]. —
URL: https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-t-
386472#page/1

6. I'mcun, B. b. Marematuka. [Ipaktukym [DaeKTpoHHBIA pecypc]: ydeOHOe
nocobue mist By3oB/ B. b. I'mcun, H. . Kpemep. — M.: U3parensctBo IOpaiiT,
2020. — 204 c. — (Bricmiee o6pazoBanue). — Tekct: anextponHsiit / IbC Opait
[caitT]. — URL: https://urait.ru/viewer/matematika-praktikum-450819#page/1

7. Kyuep, T.II. Marematuka. TecTsl [DNeKTpOHHBIN pecypc]:  yueOHOe
nocobue s By30B/ T.II. Kyuep. — 2-e uzn., ucnp. u gomn. — M.: M3narenbcTBO
FOpaiit, 2021. — 541 c. — (Bricmiee o6pa3oBanue). — TekcT: 25eKTpoHHBIHN // DBC
FOpaiit [caiiT]. — URL: https://urait.ru/viewer/matematika-testy-470733#page/1

8. MaremaTnka B mpuMepax W 3ajadax [DIEKTPOHHBIM pecypc]: ydeOHoe
nocobue / O. M. Jlertspesa, JI. H. XKyp6enko, I'. A. HukonoBa [u mp.]. — M.:
NH®PA-M, 2020. — 372 c. — (Boicmiee obpa3oBanue: bakamaBpuar). - Tekcr:
anektpoHHbii. - URL: https://znanium.com/read?1d=359529
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https://urait.ru/viewer/matematika-449938#page/1
https://urait.ru/viewer/matematika-449938#page/1
http://tnt-ebook.ru/library/read/book/554?page=2
http://tnt-ebook.ru/library/read/book/554?page=2
https://znanium.com/read?id=364208
https://znanium.com/read?id=356193
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-t-386472#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-t-386472#page/1
https://urait.ru/viewer/matematika-praktikum-450819#page/1
https://urait.ru/viewer/matematika-testy-470733#page/1
https://znanium.com/read?id=359529

4.1.3 MeToguueckne MaTepHaJIbl

1. MeToauueckue yka3aHus 10 CaMOCTOSITETIbHON paboTe

2. Muxaitno W.II. Maremaruka [DnekTpoHHbIH Kypc] Pexum goctyna:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&c

ontent_id= 287478 1&course id=_14044 1
Bxopx no soruHy 1 mapoJiro

4.14 Ilepeyenb HHPOPMANMOHHBIX TEXHOJOIMA M IJIEKTPOHHBIX
pecypcoB, HCIOJIb3YeMbIX NPH OCYLIECTBJICHUH 00pPa30BaTeJbLHOI0 Mpouecca 1mo
AUCHUTIAHE (MOLYJII0)

Opranu3oBaHo B3auMOJCHCTBHME OOy4YalOMIEroCs U  MpenojaBareis C
WCITOJIb30BAHUEM DJICKTPOHHON MH(POpMAIMOHHO-00pa3zoBatensHoi cpeast KHUTY -
KA.

l. Muxaitnos WN.II. Marematuka [DnekTpoHHbld 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 1o JIOTHHY U TIApOJIIO

4.1.5 Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANUOHHOM
cetu «HMHTEepHeT», nNpoPecCHOHANBHBIX 0a3 [JAaHHbIX, HWH(OPMANUOHHO-
CIIPABOYHBIX CHCTEM, HCMOJIb3yeMbIX NMPH OCYIIECTBJEHHH 00Pa30BATEIbHOIO
nmpouecca no AMCuUuIvInHe (MOAYJIK0)

1. DnexkTpoHHO-OMONMMOTEUHass cUCTeMa y4eOHOM W Hay4yHOW JHUTEpaTyphl
«Jlanp». URL:https://e.lanbook.con/.

2. DNeKTPOHHO-OMOIMOTeUHAsT CUCTEMa Y4YeOHOH W HaydHOW JHTEpaTyphl
«Znanium/comy». URL: https://znanium.com/

3. DIeKTpoHHO-OMONMMOTEYHass cucTeMa ydeOHOW M Hay4YHOH JHTepaTyphl
«¥Opaiity. URL: https://urait.ru/catalog/full

4. Hayuno-texumnueckast oubnanoreka KHUTY-KAU um. H.I'. YeraeBa. URL:
http://elibs.kai.ru/

5. DnexktponHO-0nMOMMoTeyHas cuctema THT: http://tnt-ebook.ru/

6. OnnaiiH-KaabKyIATOp  JUIA  PEIICHUS ~ MaTeMaTHYeCKUX  3ajad
https://math.semestr.ru

4.2 MartepuajibHO-TeXHUYECKOe olecredeHUe AMCHUILUIMHBI (MOXYJIs) W
TpedyeMoe MporpaMMHoOe o0ecrnevyeHune

Onucanve MaTepuaabHO-TEXHUYECKONW 0as3bl U MPOTPAaMMHOIO OOecIeYeHus,
HEOOXOAMMOT0 JJISI OCYIIECTBICHUSI 00pa30BaTEIHHOTO Tpoliecca MO JAUCIUILUIMHE
(MOJTyJTI0) IPUBEIEHO COOTBETCTBEHHO B Tabnwumax 4.1 u 4.2.

Tab6muna 4.1
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https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_287478_1&course_id=_14044_1
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_287478_1&course_id=_14044_1
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_287478_1&course_id=_14044_1
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&content_id=_287478_1&course_id=_14044_1
https://e.lanbook.com/
https://znanium.com/
https://urait.ru/catalog/full
http://elibs.kai.ru/
http://tnt-ebook.ru/
https://math.semestr.ru/

MarepuanbHO-TEXHUYECKOE 00eCIeYeHNE TUCIUTUTMHBI (MOTYJIs)

HaumenoBanue Buaa
Y4eOHBIX 3aHATHN

HaumenoBanue yueOHOIA
ayJIUTOPHH,
CIielIMaTu3UPOBaHHON
nmabopaTopun

[lepeyenp HE0OXOAUMOTO

000pyI0BaHUS U TEXHUYECKUX CPEJICTB

oOyJeHus

JIeKIIMOHHEBIE 3aHATUS

VYueOHast ayTuTOpHs JIs
MIPOBEICHUS 3aHATUN
nexnuonHoro tumna (JI. 302)

- MYJIbTUMEIUUHBIN TTPOEKTOP;
- HOYTOYK;

- HACTEHHBIN PKpaH;

- aKyCTHUYECKHUE KOJIOHKHU;

- yueOHBIE CTOJIBI, CTYJIbS;

- JIOCKA; - CTOJI IIPENOAaBaTesl.

[IpakTHueckue 3aHsATUS

YueOHas ayTuTOpus IJIs
MIPOBEJICHUS 3aHATUN
CEMHUHAPCKOIo TUIIA,
TPYIIOBBIX U MHIUBUAYaTbHBIX
KOHCYJIbTalluH, TEKYIIETO
KOHTPOJI U IPOMEKYTOUHOU
arrectaruu (JI. 209)

- yu4eOHBIC CTOJIBI, CTYJIbS;
- IOCKa;

- CTOJI MIPETIOAaBaTEIS;

- HarJTAOHBIE TOCOOUS.

CamocrositenpHas padbora

ITomemenue misa
CaMOCTOSITENIbHOM PabOTHI
crynenrta (JI. 112)

- IEPCOHAJIBHBIN KOMIIBIOTED;
- KK monuTop 19”;

- CTOJIbI KOMITbIOTEPHBIE;

- yueOHbIE CTOJIBI, CTYJIBSI.

YUCJIC OTCUYCCTBCHHOI'O ITPOU3BOJICTBA, UCITOJIL3YECMOC IIPHU OCYHICCTBJIICHUA

Tabnuma 4.2
JIuneHn3nonHoe ¥ CBOOOHO PaCHpPOCTPaHIEMOE MPOTPaMMHOE 00eCTIeueHrEe, B TOM

00pa3oBaTEIBLHOIO MpoIecca MO JUCHUILUIUHE (MOTYIIIO)

Windows

Kaspersky Endpoint Security 8 for

Poccusa

[IpousBoguTens Crnioco6 pacripocTpaHeHUS
Ne HaunmeHnoBanue nporpaMMHOro (TMLEH3MOHHOE HITH
/o oOecrieueHus ¢BOOOIHO
pacrpocTpaHseMoe)
1 Microsoft Windows 7 Professional  |Microsoft, CIIIA JInneHsnonHoe
Russian
2 Microsoft Office Professional Plus|Microsoft, CIIIA JInneH3snoHHoe
2010 Russian
3 AHTUBHpYCHAsI TporpaMma JlabopaTtopust Kacniepckoro, |JIumieH3nonHnoe

4 MATLAB Academic,

JInneH3uoHHoe
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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.
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