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1. OFbEM JUCIUIIJIMHBI B 3AYETHBIX EIUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPEIIOJABATEJIEM U HA CAMOCTOSTEJIBHYIO PABOTY

4 3ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 42
caMoCTOsITebHAs paboTa 66
4acoB Ha KOHTPOIb 36
Pacnipenesienne 4acoB TUCHMILIMHEI 110 ceMeCTPamM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henenn 14
Bun 3anatui v | poo| vIo PIT
Jlexuun 14 |14 |14 |14
IIpaxruueckue 28 |28 |28 (28
Hroro ayp. 42 (42 (42 |42
KonrakrHas pabora |42 (42 (42 |42
Cam. pabora 66 |66 |66 |66
Yacel Ha KOHTPOJIb 36 |36 |36 (36
Hrtoro 144 | 144 | 144 | 144

Bune! koHTpONIA B cemecTpax:

OK3aMeH 1 ceMecTp

PacuerHo-rpadugeckas padora 1 ceMecTp




2. IEJIX OCBOEHU A JUCHUTIINHBI (MOAY JIST)

2.1

Lenbto n3yueHus JUCUUTUTAHEI SIBISIETCS (POPMUPOBAHUE BCEX KOMITETEHIINH, IPETyCMOTPEHHBIX y4eOHBIM TNIAHOM B
007acTH MaTEMaTHKH

3. MECTO JUCHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pa3men) OIT:

|131.o

31

TpeOoBaHus K NPeIBAPUTEIbHOI NOAT0TOBKE 00y4aloIerocs:

3.1.1

OO0memaremaTndeckasi IOATOTOBKAa B 00beMe CpeHel 00meo0pa3oBaTeIbHON IIKOJBI MITH KOJIJISIDKA.

3.2

Jducuuniaunel (MOIY/I4) M PAKTHKH, AJIS KOTOPbIX OCBOEHHE TAHHOMN JUCUMIJIMHBI (MO1YJ/Is1) HEOOX0AMMO KaK
npeAlIecTBYIOLIeE:

3.2.1

JuckperHas mareMaTuka

322

O3HaKOMUTEIbHAS IMpaKTHKa

323

@unocodus

324

Metoasl ONTUMAaIBHBIX PEIICHUN

325

HayuHo-uccrnenoBatenbckast paboTa (oTydeHHe MepPBUYHBIX HABBIKOB HAYYHO-HCCIEN0BATEILCKON pabOoThI)

326

TCOpI/IH BepOﬂTHOCTGfI 1 MaT€MaTU4YCCKas CTaTUCTHKa

327

Teopus opranuzauuu

328

HPOCKI‘I/IpOBaHI/Ie I/IHq)OpMaI_[I/IOHHI)IX CHUCTEM

3.29

TexHonoruueckas (IPOSKTHO-TEXHOJIOTHYECKAs) MPAKTHKA

3.2.10

OKCILTyaTallUOHHAs IIPAaKTUKa

3.2.11

HpOI‘paMMHOG obecneueHUE AaBTOMAaTHU3allM CMETHBIX paCucTOB

3.2.12

HpOI/ISBOHCTBeHHaSI OKCIUTyaTallHOHHAsA IMPAaKTUKa

3213

Hay‘lHO-HCCJ’ICHOBaTeJ'ILCKa?I pa60Ta

3.2.14

3amuTa BBIMTYCKHON KBanu(HKAIIMOHHON paboTHI, BKIIIOYAs IOATOTOBKY K 3aIl[UTE U IPOIETyPY 3alIUTHI

3.2.15

Texnonornueckas (HpOCKTHO-TCXHOJ'IOFI/I‘-IeCKaﬂ) IpaKTHKa

4. KOMIIETEHIIUN OBYYAIOINET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIHHUITJIMHBI

(MOJILYJIST)

YK-1 : CriocodeH ocyniecTBIATh NONCK, KpUTHIECKHIT AHAJN3 H CHHTe3 HH(OPMAIINH, IPUMEHSITh CHCTeMHBIH MOIXXOM IJIst
peleHns MocTaBJeHHBIX 32124

VK-1.1 : Amanusupyer 3aaa4y, BBIACIASA 3TAIbl €€ PELICHNUs, IeHCTBUS 10 PEIICHUIO 3a1a4H

YK-1.2 : HaxoauT, KpUTUYIECKH aHAIM3UPYET U BRIOMpaeT HH(POPMALINIO, HEOOXOANMYIO Ul PEIICHHUS IIOCTABJICHHOH 3a1aun

VYK-1.3 : PaccmaTpuBaeT pa3nudHbIC BApHAHTHI PEIICHHS 3aJa9H, OIICHUBACT UX MPEUMYIIECTBA U PUCKH

5. CTPYKTYPA U COAEPKAHUE JUCIUITIJINHBI (MOAYJIA)

Kon HaumeHoBaHue pa3iesioB u Cemectp / | HacoB | Unaukaropsl | Jluteparypa | HuTepaxr. IIpumeyanne
3aHATHSA TeM /BUJ 3aHATHS/ Kype
Paznen 1. DyieMeHTbI JIMHETHOI
anredopsl
1.1 Martpuubl 1 ux Bujbl. JInHeliHbIC 1 2 VYK-1.1 VK- JI1.2 JI1.6 0 TIK1
oTepanuy HaJl MaTPULIAMHU U UX 1.2 VK-1.3 JI1.10J12.2
CBOWCTBA. Y MHOKEHHE MaTpUILl U JI2.5 7127
ero cBoiicTBa. TpaHCTIOHHUpPOBaHHE 212233524
MaTpHull, BO3BEJCHUE B CTEIICHb. 25
OO6parHas MaTpuia u e€
HaxoxzaeHue. /Jlex/




1.2 CucTeMbl TMHEHHBIX 1 VYK-1.1 VK- JI1.2 J11.6 TIK1
anreOpanvecKux ypaBHEHUH 1.2 VK-1.3 JI1.8
(CJIAY): ocHOBHBIEC TIOHSTHS, JI1.10J12.2
MatpuuHas Gpopma. MeTtox JI2.5 7127
pewerns CJIAY ¢ moMomsio D1 5253 D4
oOpaTHOi MaTpuibl. MeTon 25
I'aycca. banancoBblil aHanus.

Mopenb JleonTheBa
MHOTOO0TpAacIeBOil
skoHoMuKkH.[ToHsITHE
MIPOAYKTUBHOCTH MaTPUIIBI U
Mozenu JleontseBa. Kputepuit
MIPOYKTHBHOCTH. /JIex/

1.3 Brruncnenue onpenenureneit 2-ro 2 YK-1.1 VK- JI1.2 JI1.6 TK1
u 3-ro nopsakoB. Pemenue cucrem 1.2 JI1.10J12.2
JMHEHHBIX aNreOpanyecKux J2.5J12.7
ypasaenuii (CJIAY) meronom 213253 34
Kpamepa. 95
Boimaga PI'P (TK1): «[Ipumenenue
3JIEMEHTOB JINHEHHOM ajreOpsl B
3a7a4ax SKOHOMHUKU H
MEHEIKMEHTAa.

Mp/

14 Martpuiipl 1 AEHCTBUS HAJ HUMH. 2 VK-1.1 VK- JI1.2 JI1.6 TK1
Perienne nMHENRHBIX CUCTEM C 1.3 JI1.10J12.2
NOMOILbI0 MaTpuL. Pemenue JI2.5 J12.7
MaTpHUYHBIX ypaBHeHuil. Pemenue 01323354
CJIAY meronom oOpatHOit 25
MaTpubl. banancoBslil aHanu3
MHOT'0O0TPACIEBOM SKOHOMHKU
(Monenb JleoHThEBA).

OneMeHTapHbBIC IPeoOpa3oBaHUs
matputl. [IpuBeneHne MaTpUIIBI K
cTyneHuaromy Buny. /TIp/

1.5 Pemenune CJIAY meromom 2 YK-1.1 VK- JI1.2 JI1.6 TK1
T'aycca.l'eomerpuueckast 1.2 VK-1.3 JI1.8
HUHTEPIPETALUs CUCTEM JIMHEHHBIX JI1.10J12.2
ypaBHeHHI 1 HepaBeHCTB. /I1p/ J12.5J12.7

21223354
35

1.6 N3yueHne TeopeTuaeckoro 14 YK-1.1 VK- JI1.2 JI1.6
MaTepuaa: MaTpULbl U IeicTBUS 1.3 JI1.8
Haja HUMH. [Ipsimast muHuS Ha JI1.10J12.2
IJI0CKOCTH. Pemenue 3anay. JI2.5J12.7
ITonroToBka kK NpakTU4ECKUM 010223354
3aHATUAM. BrimonHenue 25
JIOMAIIIHEro 3aJaHus. BrinoaHnenue
PI'P.

/Cp/
1.7 IMonroroBka k 9k3amMeHy /DK3ameH/ 6 VYK-1.1 VK- JI1.2 J11.6
1.2 JI1.8
JI1.10J12.2
J12.5J12.7
2124095

Paznen 2. Beenenne B
MaTeMaTHYeCKHi aHAJIN3




2.1

OyHKIHA: OIMpeeIeHHe, CIIOCOObI
3aJaHusl, 00JIaCTh ONPECICHUS.
Hexotopslie ¢hyHKIMOHATBHEIE
3aBUCHMOCTH, HCIIOJIb3yEMBIC B
IKOHOMHKE: (DYHKLIHUH CIIPOCa,
MIPEAJI0KEHHS, TTOJIC3HOCTH,
U3JEPAKEK, HAJIOTOBOM CTaBKH.
Ipenen ¢hyHKIUH B TOUKE.
OZIHOCTOPOHHHE TIPEEITBI
¢ynkunn y=f(x). Teopema
CYIIECTBOBAHHS IIpeiea.
IoHsTHs OECKOHEYHO MabIX U
0OCCKOHEYHO OONBINUX QPYHKIUN U
ux cBoiicTBa. Teopemsl 0
npeaenax. [lonstue
HEONPEICIEHHOCTH.
HemnpepsiBHOCTE hyHKIHN.
OnpeneneHue HEMPEPLIBHOCTH
(YHKUMH B TOYKE U HA MHOXKECTBE.
Touku pa3pbIBa U UX
KIacCUPUKAIS. DKOHOMHYECKAS
HHTEPIPeTaLHs HENPEPbIBHOCTH.

/Jlex/

VYK-1.1 VK-
1.3

JI1.3 J11.6
JI1.10J12.4
0154 55

K2

2.2

IIpocrTetitiee u3ydeHne QyHKINM:
HaX0)KJCHUE YaCTHBIX 3HAUCHUH,
00JIaCTH ONpeeNeHus,
HMHTEPBAJIOB 3HAKOIIOCTOSIHCTBA.
3ammra PI'P (TK1).

Mp/

VK-1.1 VK-
1.2 VK-1.3

JI1.3 J11.6
JI1.10J12.4
0103224 35

TK2

23

Brruncienne npenenoB GyHKIHH.
PackpbiTie HeonpeaeneHHOCTEN.
IlepBblit 1 BTOpOU crienraIbHbIE
npenensl. [IpuMeHeHue npenenos
B (PMHAHCOBBIX YKOHOMUYECKUX
pacuerax (HauMCIEeHUE
nporientos). /TIp/

VK-1.1 VK-
1.2

JI1.3 JI1.6
JI1.10J12.4
013523335

TK2

2.4

Brranciaenne OITHOCTOPOHHUX
npenenos. HenpeprelBHOCTD
¢yHxkimu B Touke. Touku paspbisa
n ux KJ'IaCCI/I(bI/IKaHI/IH.
HccnenoBanue seMeHTapHbIX
¢$yHKmii Ha HenpepbIBHOCTD. /T1p/

VK-1.1 VK-
1.2

JI1.3 J11.6
JI1.10J12.4
0132354935

IIK2

2.5

M3yueHue TeopeTuueckoro
Marepuaia 1o teme: "Beraucienue
TpeesioB QyHKITUH.
HenpepsiBHOCTD QyHKIIUY B
Touke"

Pemenue 3anau. [Tonroroska k
TIPAKTUUECKUM 3aHSITHSM.
BrInonHenue JoMaIHero 3agaHusl.

/Cp/

18

VK-1.1

JI1.3J11.6
JI1.10J12.4
010254 55

2.6

ITonroToBka k 9k3aMeHy /DK3amMeH/

VK-1.1 VK-
1.2 VK-1.3

JI1.3 J11.6
JI1.10J12.4
01323354
35

Paznen 3. IuddepenunanbHoe
ucumcjenne GyHkuui ogHou
nepeMeHHO’




3.1 IIpupamenue aprymesTa u 2 VYK-1.1 VK- JI1.3 J11.6 K2
¢dyuxiun. [ToHATHE TPOU3BOIHOM. 1.2 VK-1.3 JI1.10J12.3
[IpousBonHas CIIOKHON (HYHKIUH. J12.4
IpaBuna u Gpopmymnst 313435
IudpepeHINPOBAHUS.
OKOHOMUYECKUH U
TEOMETPUYECKHHA CMBICITBI
npousBogHO. duddepenman
¢ynkunn. [Ipou3BoAHBIC BRICIIHX
nopsakoB. IIpenensHblil ananus
9SKOHOMHYECKHX IIPOIECCOB.
OnactuuHocTh QPyHKUMU. /JIex/
3.2 BrinykiocTh, BOTHYTOCTh KPHBOH, 2 VK-1.1 VK- JI1.3 JI1.6 TIK2
TOYKH TTeperuda: onpeaecHus, 1.3 JI1.10J12.4
NIPU3HAKYU CYILECTBOBAHMUS, 01223354
MIPaBUJIO HAXOXKICHUS. 25
Acumnrotsl. Cxema MoJHOro
nccieoBaHus QyHKIUA U
noctpoeHus e€ rpaduxa. /Jex/
33 Tabmuunoe quddepernupoBaHme. 2 VYK-1.1 VK- JI1.3 J11.6 TK2
Huddepennuman ¢pyuxium. /TIp/ 1.2 JI1.10J12.4
3153435
34 IIpousBonusie. Ilpenenbubrit 2 YK-1.1 VK- JI1.3 JI1.6 TK2
aHaJIN3 3KOHOMUYECKUX 1.3 JI1.10J12.4
MPOLIECCOB. DIACTUYHOCTD 213254 35
GbyHKIHH.
Mp/
3.5 HccnenoBanue GpyHKIMiA Ha 2 YK-1.1 VK- JI1.3 JI1.6 TK2
MOHOTOHHOCTB, 3KCTPEMYMBI. 1.2 VK-1.3 JI1.10J12.4
HccnenoBanne QyHKIMIA HA 212233 54
BBIMTYKIIOCTh, BOTHYTOCTh, TOYKH 35
nepern6a.Haxoxaenue acumMnror
rpaduka pynkuun y=f(x).IlomHoe
nccuenoBanne QyHKINH U
noctpoenue e€ rpaduka (Ha
NIpUMeEpE 3aBUCUMOCTEN H3AEPIKEK
1 J1oX0Ja 0T 00BEMa
MIPOU3BOJICTBA).
Mp/
3.6 Kontponsnas padora Ne 1 (TK2): 2 VK-1.1 VK- JI1.3J11.6 TK2
«BBegenne B MaTeMaTHUECKAN 1.2 VK-1.3 JI1.10J12.4
ananms. [IpomsBoxHas GyHKINH 01 24 25
onHOU iepemenHon. /TIp/
3.7 N3yuenue TeopeTudeckoro 15 VK-1.1 VK- JI1.3 JI1.6
MaTepuana 1o Teme: 1.2 JI1.10J12.4
"HUccnenoBanne GYHKIIMUA OJHOMN 2154 35
nepeMeHHOo".
Pemenue 3anau. [lonroroBka k
MIPAKTUUECKUM 3aHSITHUSM.
BrimonHe e JOMaIIHero 3aJaHusl.
/Cp/
3.8 IMonroroBka k 9k3amMeHy /DK3ameH/ 7 YK-1.1 JI1.3 JI1.6
JI1.10J12.4
31323354
95

Paznen 4. UuTerpajbHoe
HCYHCIeHNe QYHKIUH OTHOM
nepeMeHHOMI




4.1 IousTre nepBOOOPa3HOIL. VYK-1.1 VK- J1.4J11.7 K2
Heonpenenenusiii nHTErpad: 1.2 VK-1.3 JI1.10J12.3
OIpeIeJIEHUE, TEOMETPUIECKUH 01023354
CMBICII, TeOpEMa CYIIIeCTBOBAHUS, 35
OCHOBHBIE cBoiicTBa. [lonsTHEe O
«HEOepyIIUXCs HHTETpajax.
3anauy reOMeTpuu U
9KOHOMUKH,TPUBOISIINE K
MIOHATUIO OINPEIEICHHOTO
uHTerpasa. IHTerpanbHas cymma,

OIIpeIeJIEHHBII HHTETpal U
TeopeMa ero CyliecTBOBaHUSI.
T'eomeTrpuueckuii u
SKOHOMHUYECKUH CMBICIIBI
OTIpeNIeNIeHHOTO MHTETpaa.
OcHOBHBIE CBOICTBA
oTpeNieIeHHOTO HHTerpaa. /JIex/

4.2 TabnuyHOE HHTETPUPOBAHHE B YK-1.1 VK- JI1.4 J11.7 TK3
HEOIpeeIECHHOM UHTerpaie. 1.3 JI1.10J12.3
Brruncnenue onpenenéHHOTO D152 53 D4
uHTerpana no gopmyie Herotona- 35
JleiibHwma.

Mp/

4.3 Brruncienue miomanei miocKux VK-1.1 VK- JI1.4 J11.7 TK3
¢buryp. [punoxenuns 1.2 VK-1.3 JI1.10J12.3
OIIPEJIEJIEHHOTO UHTETpaa K 01223354
3aJa4aM SKOHOMHUKA U 95
MeHekMeHTa .KoHTponbHas
pabota Ne2 o teme:

«HTerpanbHOE UCUUCIICHUE
(byHKUMHM 0THO#
nepemernoi» (TK3).

Mp/

4.4 N3ydenue TeopeTHueckoro VYK-1.1 VK- JI1.4 J11.7
Marepuaa 1o Teme 1.2 JI1.10J12.3
"MHTerpajlbHOE UCUUCICHUE 010223354
(yHKUUH OTHOH epeMeHHON" . 35
Pemenue 3agau. ITogroroska k
TIPAKTUYCCKUM 3aHSITHSM.

Brinonnenue nomamsero
3amanus. /Cp/
4.5 IoaroroBka Kk sK3aMeny /Jk3amMeH/ VK-1.1 JI1.4 J11.7
JI1.10J12.3
212233 54
25
Paznea 5. Teopusi BeposiTHOCTeH

5.1 [Ipenmer Teopun BepOSITHOCTEH. YK-1.1 VK- JI.1JIL.S UK
Knaccudukanus coObITHA. 1.2 VK-1.3 JI1.9
YacToTa ¥ OTHOCUTEIIbHAS JI1.11J12.1
ygactota. CTaTUCTHYECKOE U J12.6 J12.8
KJIaCCHYECKOE OTIPEICTICHHS Be- D153 D5

positHocTH. CBOlicTBa
BEPOSITHOCTH.

JlucKpeTHbIE 1 HENPEPbIBHbIC
ciy4vaiiapie BennuuHbl (CB).
3akons! pacnpeznenenus CB. Psg
pacnpeneneHus. OyHKIMA
pacrpeneneHus u e€ cBOMCTBa.
[InoTHOCTP pacpenencHus
BEPOSITHOCTEH, e€ cBoiicTBa. /JIex/




5.2 Maremartnueckoe oxxunanre CB u 1 VYK-1.1 YK- JI1.1 JI1.5 K
ero cporictsa. Jlucnepcus, cpeaHee 1.2 VK-1.3 JI1.9
KBaIpaTUYECKOE OTKIIOHECHHUE. JIT.11J12.1
OCHOBHBIE 3aKOHBI pacIpeAeIeHHs JI2.6 JI2.8
CB: OMHOMUAJIBHBIIH, 213354 35
HOpMaJbHbBIH. /JIeK/

5.3 OCHOBHBIE TTOHSTHUS 2 VK-1.1 VK- JI1.1 JI1.5 TK4
KOMOWHATOPHKH (HEOOXOANMBIE 1.2 VK-1.3 JI1.9
CBEJICHUS JAIOTCA Ha MIPAKTHKE). JI1.11J12.1
Kiaccuueckoe onpenenenue J12.6 J12.8
BEPOSATHOCTU. TEOPEMBI CII0KEHUS 01023354
Y YMHOXEHHUS BEPOSITHOCTEH B 25
3aJa4ax SKOHOMUKH.

Bormaga UJ13 (TK2):«Teopust
BEpOSITHOCTEWD
Mp/

54 dopmyia MOITHOM BEPOSITHOCTH. 2 VYK-1.1 VK- JI1.1JIL.S TK4
®dopmyna baiieca. baitecoBckuit 1.2 VK-1.3 JI1.9
TOJXO/ B 9KOHOMUKE JI1.11J12.1
(HEOOXOTMMBIC CBEJICHUS TAlOTCS J12.6 J12.8
Ha nipakTuke).CxemMa MoBTOPHBIX 213253 34
ucneitanuid. opmyna 25
Bepuymmu. /Tp/

5.5 3aKoHBI pacrpeneneHust 2 VK-1.1 VK- JI1.1 JIL.5 TK4
JTUCKPETHBIX CITyYailHbIX BEJIMYMH 1.2 VK-1.3 JI1.9
(JICB): psin pactipeielIeHUs | €ro JI.11J12.1
TEOMETPUUECKOE JI2.6 JI2.8
nzobpakeHune. OyHKUUs 21223354
pactipeaenenus. Uucnossie 25
xapaxrepuctuxu JICB.

IInoTHOCTS pacnpeneneHus
HEeNpPEepbIBHBIX CIyYalHBIX
BenmunH (HCB). Haxoxnenve
YHCIIOBBIX XapaKTePUCTHK
HCB. /Tlp/

5.6 N3ydenue TeopeTnueckoro 10 VYK-1.1 VK- JI1.1 JIL.S
Marepuana: IUCKPETHbIE U 1.2 VK-1.3 JI1.9
HEIIpephIBHbIE CIIy4YaliHbIe JI1.11J12.1
BeJIMYMHEL. Pemenue 3amad. J12.6 J12.8
IToaroroBka K mpakTU4E€CKUM D152 53 D4
3aHATHAM. BeIimonHeHne 25
nomarHero 3aganus. /Cp/

5.7 IMonroroBka k 9k3aMeHy /DK3ameH/ 7 VK-1.1 VK- JI1.1 JIL.5

1.2 VK-1.3 JI1.9
JI.11J12.1
J12.6 J12.8
2122933

6. ®OHJ] OLIEHOUHBIX CPEJICTB

6.1. KoHTpo/1bHBIE BONIPOCHI U 3aJaHUS

1. KOHTPOJIbHBIE BOITPOCBI 1 3AJAHIA JJIA ITPOBEJEHWA TEKYIIEI'O KOHTPOJIA

Texymuit KOHTPOJIb 3HAHUI CTYACHTOB OYHOH ()OPMBI 00YIEHHS IIPOBOJUTCS B COOTBETCTBHH € OAITBHO-PEHTHHIOBOI CHCTEMOI
OLICHKI

3HaHUH, BKIIoYaroleit B ceds nposenerue Tekymero (TK) u mpomeskyrounoro koutposns (ITK) mo auciuriume.

J1 KOHTPOJIST OCBOCHHS IPAKTHUESCKIX 3HAHWH B TEUCHUE CEMECTPA IPOBOAITCS TEKYIIUH KOHTPOJIB IT0 Pe3yIbTaTaM IPOBEICHUS
MPAKTUYECKUX 3aHATHH U CAMOCTOSTEIFHOTO BRITIOHEHHUS Pa3/Ie/I0B HHUBUIYaIbHBIX 3a1aHHI.

®opmamu TK sABISIOTCS: OLIEHKA BBITTOJIHEHHBIX Pa3/e/I0B HHIUBUAYaIbHBIX 3a1aHUH (MMChbMEHHBIX PaboT), yCTHBIH OIpoc Ha Mo
TEMe

ayIUTOPHOTO 3aHATHSA, TOKIA (COOOIIEHNE) Ha TEMY ayAUTOPHOTO 3aHATHS.

KonuuecTBo TeKymux KOHTPOJIEH 10 JUCIUIIIMHE B CEMECTpe OmpeenseTcs kageapoii U cocTaBIIsAeT, Kak mpaBmio, dyeTsipe (TK1-
TK4).

B xozme mpomexyrounoro koHTpos (I1IK) mposepsiroTcs TeopeTrdeckne 3HaHUS 00ydaromuxcs. JJaHHbIi KOHTPOIIb TIPOBOJUTCS 10
pasnenaM (MOIyJIsIM) JUCIUIUIMHEI 2 pa3a B TedeHHe ceMecTpa. PopMaMu KOHTPOIS SBISIOTCS TECTUPOBAHUE HITH OIIPOC.
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ITpomexyTo4Hast aTTECTALMS CTYICHTaMHU OYHON (POPMBI 0OyUIEHHS TPOBOJUTCS B COOTBETCTBHU C OalNIbHO-PEHTHHIOBOI




CHCTeMOMH

OIICHKM 3HaHUH, BKIIOYaromieH B cebs mposenenue Tekymiero (TK), mpomexxyrounoro (ITK) u utorosoro (MK) koHTpoJis 10
IUCHUITINHE « MaTeMaTHKa.

Hrorossrit koHTpoas (K) — 3T0 3a4éT B cCeCCHOHHBII MEPHOA WITH 3a4ET 10 AUCIUILUIMHE B LIEJIOM.

Crynentsl, HabpaBime 3a paboTy B ceMecTpe oT 60 u Gosee 6ayUIOB, HE MPOXOAAT IPOMEKYTOUHYIO aTTECTAlNIO B GOpMe clauu
3ayera

WK SK3aMeHa.

B Teuenune cemecTpa npoBOIUTCS B MUCbMEHHOIT opme 2 mpomexyTounsix koHTpoist (ITK1, ITK2), no npoiinenHoMy
TEOPETUYECKOMY MaTepHaly JIeKIHi.

IIK 1 - TectoBsle MaTepuans! TucHUILIHHEL «MatemaTtruka» Ha Kadeape. [IK1 mpoBoanTcs B mucbMEHHOU (opme.
TIK2 - TecToBble MaTepHaibl AUCHUILIHMHEI «MaTtematuka» Ha Kadenpe. [IK2 npoBoauTcst B mucbMeHHOH Gopme.

Bomnpocsl, Bomeamue B TeopeTuueckuil KoHTponb nposenenus 1K 1 u TIK 2.

IK-1

L. Marpunpl: onpezenaeHue, pasMep MaTpullbl. PaBeHCTBO MaTpull, BBl MaTPHIL.

2. INonsaTHsA MUHOpA 1 aNTreOpanyeckoro TOIOIHEHHUS 3JICMEHTOB KBaIPAaTHOW MaTPHIIBL.

3. Onpenenureny 2-ro U 3-ro NOpsAKoB, UX CBOMICTBA.

4. JIuneitHble onepauuu Haj MaTpULIAMU, UX CBOWCTBA.

5. YMHOXEHHE MaTpHll U €ro CBOMICTBA.

6. OOparHast MaTpHIa: OmpeeNIeHne, TeopeMa CyIecTBoBaHUs. [IpaBuiIo HaXOKICHUS 0OpaTHOM MaTpHUIIEI Ha IIpUMepe
KBaPaTHON MaTpPHUIIBI 3-T0 HOPSIKA.

7. CucreMsl TMHEHHBIX anreOpanyeckux ypaBHeHuit (CJIAY). OcHOBHBIC HOHSATHS: PELICHUE CUCTEMBI; COBMECTHBIC U
HECOBMECTHBIE, OIIPECICHHbIE U HEONIPEIEIEHHBIE CUCTEMBI; PABHOCUIIbHBIE CUCTEMBI.

8. Marpuunas 3amucs CJIAY u e€ pemieHue ¢ MOMOIIBIO 00pPaTHOI MaTPHITHL.

9. Pemenne CJIAY meronom Kpamepa.

10. Pemenne CJIAY meronom laycca.

11. Mopgens JleonTREBa MHOTOOTpACHICBOI SKOHOMHKH. OCHOBHAS 3a/1a4a MEXOTPACIEBOTro OanaHca. MaTpuia MOIHBIX

3arpar. [londarue npogykruBHOM MaTpuLbl. Kpurepuu npogyKrMBHOCTH.

[K-2

I. Omnpenenenne Qynkunn y=f(x), ee obmactu onpeaeneHrs 1 MHOXecTBa 3HaueHUHA. CriocoObl 3a1aHusl (PyHKIUH.
2. Ipenen dyHkMY, ero reoMerpuueckas uHTepnperanys. OMHOCTOPOHHKE Hpeenbl GyHKIHUU. Teope-Mbl
CYIIIECTBOBAHUS ¥ €IMHCTBEHHOCTH TIpe/iena (pyHKIIHH.

3. IMpenen dyHKIMKM Ha GECKOHEYHOCTH, OECKOHEUHBIH Mpeaen GyHKIUH B Touke. [IoHATHS GECKOHEUHO MajbIX U

0ECKOHEYHO OOJIBIION (QYHKIIMH U CBsI3b MEXAYy HUMH. CBOMCTBa OECKOHEYHO MaJIbIX U OCCKOHEYHO OOJBIINX (hYHKIIUA.
OrpanndeHHbIe QYHKIUH U X CBOWCTBA.

4. OcHOBHas TeopeMa Teopuu MpeaesoB. TeopeMsl 0 Ipeaenax.
5. [lepBslii 1 BTOpOI cHelMaIbHBIE MIPENENbI, CIEACTBUSA.
6. Ompenenenne HenpepbIBHOCTH (QYHKIMK y=f(X) B TOUKe W Ha MHOXecTBE. TOUKM pa3pbiBa M MX KIACCH(HKALMS.

HemnpepsiBHOCTE 31eMeHTapHBIX (yHKunii. [Ipupamienue aprymMenTa u npupamnienue pynkunn y=f(x). Onpenenenue
HETIPEePHIBHOCTH (DYHKIUH Ha «SI3BIKE MpHpanieHui». ClnoxHas QyHKIHs, HEIPEPbIBHOCTD CIOXKHON (YHKIIUH.

7. Omnpenenenne npousBoaHor ¢yHkiuu y=f(x). OOIIee MpaBuio OTHICKAHHUS MPOU3BOIHON. ['eomMeTpuueckuii
MEXaHHYIECKUI CMBICI MTPOU3BOHOM (JIOK-BO).

8. YpaBHEHUS KacaTeIbHONH M HOPMANIM K INIOCKOCTH KpHBOI (70K-Bo). HeoOxommmoe ycnmoBue augdepeHmpyeMoctu (0K
-BO). [Ipon3BogHast CIIOXKHOM (QYHKIIHH.

9. OcHoBHbIe npaBmia quddepennmposanus: y=U+V, y=, y=U/V (BbIBON).

10. BrBon popmyn anddepeHmpoBanns: y=sinxX, y=cosX, y=tgx, y=ctgx, y=arcsinx, y=arctgx.

1. IMpousBonHas GyHKIUM 3aJaHHON MapaMeTPUUECKH M HESBHO.

12. Huddepennman ¢y y=f(x), ero cBsi3b ¢ npupaiienneM QyHkiud. [IpaBuio oTeickanus TuddepeHnmana.
I'eomerpraecknii cmpich muddepennnana. MaBapnanTHOCTE (GOpMBI U depeHHana.

13. IMponsBonusle 1 MudhepeHnHans! BEICINX TOpAakoB GyHkoun y=f(x). MexaHH4YeCcKuif CMBICI BTOPOH ITPOU3BOIHOI.
14. [IpaBuno Jlomurans.

15. [paBuio HaXOXIICHNS MHTEPBAJIOB 3HAKOMOCTOSHCTBA QyHKIMN y=f(X).

16. Bospacratomue, yosiBatonue QyHKIMH: omNpeaeieHus, Buj rpapukoB. HeoOxoauMoe ycrmoBrue Bo3pacTtaHus (yOBIBaHUS)
¢dynaxuun y=f(x). JJoctarounoe ycioBue Bozpactanus (yobiBanus) GpyHkuuu y=f(x).

17. OmnpefieneHre TOYKH MakcuMyMa (MHUHUMyMa) GyHKiuH y=f(x); MakcumyMa (MHUHUMYMa) QyHKIuH y=f(x).

HeobxonumMoe yciaoBre CyliecTBOBaHHs SKcTpeMyMa GyHKmH y=f(x). OnpezneneHue KpuTHIecKkol TOUKH 1-oro poxa.
JlocTaTo4HBIE YCIIOBUS CYIIECTBOBAHUS IKCTpeMyMa QyHKINH y=f(x). [IpaBH-110 OTBICKAHUS HHTEPBAIIOB MOHOTOHHOCTH U
9KCTpeMyMoB GyHKIHH y=1(X).

18. Ormpenenenne BBITYKIOCTH (BOTHYTOCTH) Tpaduka ¢yHkimu. Heobxoanmoe yciioBHe BBITYKIOCTH (BOTHYTOCTH)
rpaduka ¢pyrkuun y=f(x). JlocTaTo9HBIE YCIOBHUS BEITYKIOCTH (BOTHYTOCTH) Tpaduka QyHKIHH y=f(X).
19. Omnpenenenue Touku mepernda. Heo6xonumoe ycioBue CyIecTBOBaHHS TOUKH Ieperuba rpaduka (yHKIUH.

Omnpenenenue KpUTUIECKOH TOUKH 2-0r0 poaa JlocTaTOuHbIe YCIOBUS CYLIECTBOBAHUS TOUKU Meperuda rpaguka GyHKINH.
ITpaBuiI0 OTHICKAHMS HHTEPBAJIOB BEITYKIOCTH, BOTHYTOCTH M TOYEK Ieperuda rpaduka pyHKnn y=f(x).

20. ACUMITOTHI KPUBOIL: OIpeJeNcHNUEe, BUIbl ACUMITOT. Y PAaBHEHUSI BEPTUKAIBHBIX U HAKIOHHBIX aCUMIITOT.

21. Omnpeznenenue nepBooOpa3Hoil GyHKIUM, JeMMa 0 nepBooOpa3Hbix. OnpeneneHre HeonpeAeIeHHOro HHTerpaina, ero




reoMeTpHueckui cMbic. Teopema cymiecTBoBaHUS HHTerpana. OCHOBHBIE CBOMCTBA HEONPEIEICHHOTO HHTErpaa

22. HHTerpupoBanue Mo yacTsM ISl HEONPEISICHHOTO HHTerpana: (GopMyJia, OCHOBHbBIEC CIydad MPUMEHEHHUSI.

23. 3aMeHa IepeMeHHOI B HEOINpeeIeHHOM HHTETpalle, HHTETpUpOBaHie UpparroHanbHocTel. HTerpupoBanne GyHKINH,
COZIePIKAIINX KBAJPATHBII TPEXwWIEH.

24. 3amauun, NpUBOAALIME K TIOHATHUIO ONPENEIEHHOr0 MHTerpana: a) 3ajada o IUIOIAAM KpUBOJIMHEHHOH Tpaneuuu; 0)
3a1a4a 0 Macce MPSIMOJIMHEITHOTO HEOJHOPOIHOTO CTEPIKHSI.

25. WurerpansHas cymma. OnpesiesieHre onpeesIeHHOr0 HHTerpana. BeluucieHne onpeneneHHoro HHTerpana mo GopMye

Hserotona-Jlei6uuma. I'eomeTprueckuii 1 MEXaHHUECKHH CMBICIIBI ONIpeAeIeHHOro HHTerpana. OCHOBHBIC CBOMCTBA OIPEICICHHOTO
UHTerpana.

26. HnTterpupoBaHye Mo 4acTsAM B ONPENEIEHHOM HHTErpajie. 3aMeHa IIepeMEHHON B ONpeeIeHHOM HHTErpae.

27. Beruncnenne minomaneit miockux ¢uryp. Berauciaenne o6beMOB Tel BPAIIEHHS.

[o auctmruimHe opMaMu TEKYIIEro KOHTPOJIS SIBIISFOTCS:

TK1- PacuerHo-rpaduueckas pabora

TK2-TK4 - penrenue 3a1a4 1o mpeACTaBICHHBIM BapUaHTaM 3a1aHuil. Martepuaibl quCHUIUIHHB « MaTeMaTnka» Ha kadenpe. TK2-
TK4 npoBoasTcsi B MUCBMEHHOU (hopMe.

Bomnpocs! 1 3agaun 11 NpoBeISHHUS TEKYILEro KOHTPOJIS 0 AUCHMIUINHE «MaTtemaTuka
TK-1 PacuetHo-rpadudeckas pabora mo teme: «3aaaq JUHSHHON anreOpb»

1. Kaxk 3ammcreiBaeTca B 00IIeM BHe cHCTeMa M JIMHEHHBIX anreOpandeckux ypaBHEHHH ¢ n Hem3BecTHBIMH? Kax
COCTaBNIAETCA: a) MAaTPHUIIa CUCTEMBI; 0) pacuIMpeHHas MaTpuia cucTeMsl? Kak cautaroTcst a1eMeHThI KOHTPOIBHOTO CTONIOna?
2. Kakasi crcremMa Ha3bIBaeTCs: a) COBMECTHOM; 0) HECOBMECTHOM; B) OMpEACICHHOM;

T) HeOoIpeAeIeHHOH?
3. B gem cyts Meroma I'aycca? K kakoMy BuIy mombkHa OBITH NpHBEAEHA PACIIMPEHHAs] MATPUIA CHCTEMBI TIPH
HCITOJb30BaHuH 3TOro Meroga? C MOMOIIBIO YE€Tr0 9TO JJOCTUrAeTCs?
4. Kakoli OKOHYaTeIbHBIA BUJ JOJDKHA MMETh PACIIMPEHHAss MaTPHIla CHUCTEMBI, TpeoOpa3oBaHHas 110 MeToxy ['aycca,

9TOOBI: a) CHCTEMAa UMella SMHCTBEHHOE PellieHre; 0) cCHCTeMa He UMella pEelleHHit; B) CHCTeMa MMesa OecYiCIeHHOe MHOXKECTBO
pemeHuii?

5. Uro nasbiBaeTcs Matpuneit? Kak onpenensiercst ee pasmep? Kak BoisauT equnuuHas matpuna? Kakyro marpuity
Ha3bIBAIOT KBaIpaTHON?

6. Uro HA3BIBAIOT ONpEIETHUTENeM: a) 2-To mopsiaka; 0) 3-ro mopsaka; B) anreOpandeckuM JOMOTHEHHEM ?

7. Korzma MOXHO CIOXHUTB JIB€ MaTPUIBl U YTO NMPEACTaBIAET UX cyMma?

8. Korzna MoHO NMepeMHOKHTh MaTPHLBI M KaK HAXOJMUTCS UX MPOU3BEAEHUE?

9. Kak HaxogsT TpaHCIOHUPOBAHHYIO MATPUILY, U YEM OTJIMYAETCS €€ pasMep OT pa3Mepa UCXOJHOM MaTpHLbI?

10. JUis KakuX MAaTpUIl MOXKHO HalWTH OOpaTHYIO MaTpHIly, KAKOBO €€ OmpeneseHue?

1. CoopmynupyiiTe npaBmIo HaXOXKAECHHUs 0OpaTHON MaTpPHUIBI HA MPUMEpPE KBaJAPAaTHOW MAaTPHILI 3-TO TOPsJIKa.

12. Kak HaxoIsiT pelreHre CUCTEMBI JMHEHHBIX YPaBHEHUH ¢ MMOMOIIBI0 OOpaTHON MAaTPHIIBI, U JUI KAaKHX CHCTEM 3TO
BO3MOKHO?

13. Kak 3anuceiBaeTca MarpudHoe ypaBHeHHe 1t Mojenu JleontseBa? Kak Haxo[QsIT M3MEHEHHs BaJOBOTO BBIITyCKa
NPOIYKIMH TP U3MEHEHUH BETMYUHBI KOHEYHOTO MPOAYyKTa?

14. Kak cocraBiisieTcsl ypaBHEHUE NPSIMOM, €CJIM U3BECTHBI IBE TOYKU, Y€pPe3 KOTOPhIE OHA IPOXOAUT?

15. Kak Haxo[sT TOUKy mepecedeHus ABYX MPSIMBIX?

16. Uro omnpenensier Ha tockoctd XOy JTMHEHHOE HEPaBEHCTBO ax+By < ¢ ?

TK-2-KonTpomnsHas padota Ne 1 mo teme "BBenenne B Mmaremarnueckuii ananu3. [IponsBonHas GyHKINHE OJHOH nepeMeHHON"
1. B ueM 3aimovaeTcsi MeXaHMYeCKUil CMBICT MIEPBOM U BTOPOM MPOU3BOIHON?

2. B 1yem 3a1r04aeTcst reOMETPHYECKUI CMBICI TPOU3BOAHON QyHKIMN?

3. ITo xakoif opMyJsie BEIYHUCIIACTCS ITepBasi IPOU3BOHAS (DYHKIUH, 3aJaHHON ITapaMeTpUIecKu?

4. Kaxkas ¢yHKims, onpeneneHHas B Touke X0, Ha3pIBaeTCs HEMPEPBIBHOII B 3TOM Touke?

5. OcHOBHas TeopeMa TeopuH mpezenos. TeopeMsl o peaenax.

6. [1epBbIii U BTOPOU CHEIMANIbHBIC MTPEIETIbI, CIICICTBHS.

7. Onpenenenune nponsBoaHon GpyHKHK y=f(X). Ob1Iiee mpaBUIIO OTHICKAHUS MPOU3BOIHON. ['eoMeTpruecKnil 1 MEXaHUIECKHUI
CMBICIT IIPOM3BO/IHOM.

8. VYpaBHEeHUs KacaTelNbHOH M HOpPMalM K IIOCKOCTH KpuBoi. Heobxoxnumoe ycnosue nuddepeHnnpyeMocTH.
IIpousBomHAs CIOXKHON (HYHKITUH.
9. IMpousBonHas GyHKIUM 3aJaHHOI MapaMeTPUUECKH M HESBHO.

TK-3 - KorrponsHas padora Ne 2 o reme «MHTErpansHoe HeuncieHne GyHKIMN OHOM TepeMEHHOI

Uro Ha3bIBaeTCs OMpeAeiIeHHbIM HHTErpaioM oT GpyHkuuu f(x) Ha oTtpeske [a; b]? Bcerna yim oH cymectByer?
Kaxumu cBolicTBamu o0sagaeT onpeesieHHbId nHTerpan?

KaxoBbl reomeTpuueckuii 1 MEXaHU4YECKU CMBICIIBI OIPEIEJICHHOTO UHTerpaia?

Kak BBIUHCISIOT onpeneneHHblil nHTerpat mo gopmyie HetotoHa-JleiOHuIa?

3amummre GopMylly HHTETPHPOBAHUS IO YacTsIM B ONpPEJEICHHOM MHTerpaie. B kakux ciydasx ee MpUMEHSIOT?
Kaxk ocymecTBiseTcs 3aMeHa EpeMEHHON B OIpeIeIeHHOM HHTerpae?

SNk v =

TK-4 - KontponbHas padota Ne 3 o teme «Teopust BEposITHOCTEN»




UYemy paBHA BEpOSTHOCTb OOBEAWHEHUS ABYX COOBITHH ?

Kak MOXXHO 3amucarbh BEpOSITHOCTh MEpPECeUCHHs IBYX COOBITHH ?

ITyctp cobprtust A n B He nepecekatoTca. UeMy paBHa BEepOSTHOCTh MX OOBEIMHEHUS? TIEpeceUeHUs?

UTo MOXXHO CKa3aTh O BEPOSTHOCTH MEpPECceUeHHs HE3aBUCUMBIX COOBITHIA?

. UYetslpe pa3a OpocaeTcs UrpaibHas KocTh. Kak MocuuTaTh BEPOATHOCTH TOTO, UTO IIECTEPKa BHINAAET POBHO TpHU pasza?
XoTst ObI TpH pasza?

DR =

6. UYemy paBHa (QyHKIMSA pacHpeneNieHns CI.B. X IO ONpPEACIeHHIO0 ?

7. Kak HaiiTn QyHKIMIO pachpesesieHus, eClIi U3BECTHA INIOTHOCTh paclpeneneHus?

8. Kax HaliTH IJIOTHOCTH paclpesieNieHus, eClIM U3BecTHa (PyHKIUs pacrpenesieHus?

9. Kaxk 3anmceiBaeTcs QyHKIUS paciipefeneHus I HOpMaTbHOW CITy9aifHOM BETMIMHBI?

10. ITycts TOuka Opocaercs Hayaady Ha OTpe3okK [a, b). Kakoe pacnpenenenne uMeeT KOOpAMHATA 3TOW TOUKU?

11. ITycte X — 3T0 ymMcno BeimaaeHuil mectepku npu 10 6pocaHusx urpansHoi KocTH. Kakoe pacmpeneneHne uMeeT Takas
cilyvaiiHast Belu4uHa ?

12. ITycte X- 3T0 BpeMsi, MeXy NOCIE0BATEIbHBIMYU MIOKyIIATENAMU, IOAOMIEAMNMY K Kacce. Kakoe pacnpeneneHue umeer
Takas caydaifHas BenuunHa?

13. ITycts X —3T0 uncno 3BoHKoB, noctynuBmnx Ha ATC 3a munyty. K kakoMy pacnpezneneHuio 0JIM3K0 pacrpesiesieHIe
TakoH ci.B. ?

14. ITycts X- 31O mHEBHas BRIpydka B OosibInoM MarasuHe. K kakoMy pacmpeneneHuio OMM3KO paclpezereHue 3ToH ci.B. ?
15. UeMy paBHO MaTeMaTH4eCKOe OXKUAAHUE AUCKPETHOH CI.B.?

16. YeMy paBHO MaTeMaTH4YECKOE OXKHJIaHUE aOCOJIOTHO HENPEPHIBHON CII.B.?

17. Uro xapakrepusyeT Mar. OKuaaHue ?

18. B xakoMm ciyuae MaTeMaTHYeCKOe OXXMIAHHE CyMMBI PaBHO CyMMe Mart. OKHJIaHUIA?

19. B kakoMm ciyuae MaTeMaTHYeCKOe OXKMIAHUE MPOU3BEICHUS PAaBHO MPOU3BEACHUIO MaT. OXHUIAHUIT?

20. Urto Takoe mucmepcus mo omnpenenaeHuio? Uto oHa Xapakrepuszyer?

21. UYro Takoe K03(h(HUINEHT KOPPEISIIUH?

22. Moxet 11 Ko3pPULIUEHT KOppesiuuu paBHAThCS -1 7 2?

23. YTo MOXKHO cKa3zaTh 0 Kod(duiueHTe koppessinui ciB. X u Y, ecnn Y=-X/2 ?

24, OOBsicHUTE, B YeM COCTOUT 3aKOH Oombmmux uncen ? (MoxHO Ha mpuMepe)..

25. ITycTs mpoM3BOAUTCS THICSIYA BRICTPENIOB M BEPOSATHOCTH MOMAJaHMs MpH ogHOM BbicTpene paBHa 0.001. Kax HalTH
BEPOSITHOCTD TOTO, UTO OyeT 2 monananusa? XoTs Ol 0JJHO TonaaaHue?

26. Momneta O6pocaetcs 100 pa3. Kak HaliTH BEpOSTHOCTH TOTO, YTO YHCIIO BBIMAJACHUN repba MpUHAUICKHUT uHTepBany (40,
60) ?

27. Uro Bl moHnMaeTe Mo HECMEUICHHON oLeHKoH? Kak BBINIAIAT HeCMEIeHHbIe OLIEHKU I MaTOXUAAHUS, JUCIIEPCUU

u QyHKIMHK pactipeneneHus?

Bormpocs! 1u1s IpoBeIeHUS HTOrOBOM aTTecTaluy B (popMe SK3aMeHa 1o auciuminae «Maremarukay (MK)

L. Marpunpl: onpezneneHue, pa3Mep MaTpUIlbl. PaBeHCTBO MaTpHIl, BHIBI MAaTPHIL. [ousaTHs MuHOpa W
areOpanvIecKoro TOMOTHEHHS JIEMEHTOB KBAaPAaTHOH MaTpPHIIBL.

2. Omnpenenureny 2-ro U 3-ro MOPSAAKOB, UX CBOICTBA.

3. JluHeliHBIC Omepany HaJ MaTPUIIAMH, UX CBOWCTBA. YMHOXXCHHE MaTpPHUI] U €r0 CBOHCTBA.

4. OO0paTHasi MaTpHIa: ONpeelieHrne, TeopeMa CYIIeCTBOBaHMs. [IpaBiuiIo HaXOXACHUSI OOpaTHOH MaTpUIIBI Ha TIpUMEpe
KBaJIPAaTHOW MATPHILBI 3-TO MOPSIKA.

5. Cuctembl JHHEHHBIX anreOpandeckux ypaBHeHHd (CJIAY). OCHOBHBIC MOHSATHS: PEIICHAE CUCTEMBI, COBMECTHBIC H
HECOBMECTHBIE, OITpEe/IeICHHbIC M HEOPEIeICHHBIE CHCTEMBI; PABHOCHIIBHBIC CHCTEMBI.

6. Marpuunas 3ammcs CJIAY u e€ pemieHue ¢ MOMOIIBIO 00pPaTHOI MaTPHITHL.

7. Pemmenne CJIAY meronom Kpamepa.

8. Pemenne CJIAY meronom laycca.

9. Omnpenenenne Qynkunn y=f(X), ee obIacTu onpeaeneHns 1 MHOXecTBa 3HaueHHH. CriocoOb!l 3a1anust (HyHKITUH.

10. Ipenen dyHKIMH, ero reomMerpudeckas uHTEpHpeTarys. OJHOCTOPOHHUE Mpeaenbl GyHKIUH. TeopeMbl CyIecTBOBaHHS
W eIMHCTBEHHOCTH Ipeena (GyHKIuu.

11. Ipenen GpyHkuyM Ha OECKOHEYHOCTH, OCCKOHEYHBIN Mpenest GYHKIMHA B TOYKE, OCCKOHEYHBIH Mpeesl GYHKIMA Ha

0ECKOHEYHOCTH: 3alHCh YKa3aHHBIX MPEIENIOB U n300pakeHne Ha rpadukax. [IoHATHS 6eCKOHETHO Masoi U OECKOHETHO OOIIBIIONH
(hyHKIMH U CBSI3b MEXLy HUMH. CBOMCTBO OECKOHEUHO MaNbIX U OECKOHEUHO OOMBLINX (DYHKIUI.

12. Teopemsl o npeznenax. IlepBblil cienManbHBIN NpeeN, €ro CICICTBHS.

13. OmnpeneneHne HeNPEepPHIBHOCTH (GYHKIMH y=f(X) B TOUKe M Ha MHOXecTBe. TOUKM pa3phIBa M MX KIACCH(DUKAITIA.
Apudmernueckue onepanyy Hal HeIpephIBHBIMY (yHKIUSIMU. HenpepsIBHOCTS 31eMeHTapHbIX (yHKuui. CroxHas QyHKIH,
HETIPEPBIBHOCTD CIIOXKHOH (YHKIINH.

14. [Npupamenne aprymeHTa u npupamenne ¢pyaknnu y=f(x). Onpenenenne npons3BoaHoil ¢pynkunn y=f(x). Obmee
NPaBHJIO  OTHICKAHUS IIPOU3BOIHOI.

15. ['eomeTpuyeckuil 1 MEXaHUYECKUH CMBICIIBI IPOU3BOAHOM .

16. Heobxonumoe ycnosue qupdepeHunpyeMocTt (0 CBA3M MEX/Y HENPEephIBHOCTBIO U AU((EpEHIMPYEMOCTIO (DYHKIINH).
17. IMponsBomHas cnoxHOH QyHKIMN

18. OcHoBHBIe npaBmwia U (Gopmyinsl auddepenupoanus. IIponsBoanas GpyHKIMU, 3aJaHHON MapaMEeTPUIECKU.

19. JMuddepennman ¢y y=f(x), ero cBsi3b ¢ npupamiennem ¢Gyakiun. [IpaBuiaa oTbickanus audhepeHiman

20. IponsBomHbie 1 MU epeHnHans! BEICIINX TOpAakoB QyHKIuN y=f(x). MexaHH4YeCKkHii CMBICI BTOPOI ITPOM3BOIHOM.
21. Bo3spacraromue, yosiBatomue (GyHKIHH: OompeneneHus, Bu rpapukoB. Heobxonmmoe ycnosue Bo3pactaHus (yObIBaHMS)

¢dynxuun y=f(x). Jloctarounoe yciaoBue Bozpactanus (yobiBanus) GyHkuuu y=f(x).




22. OmnpeneneHue TOYKM MakcuMyMma (MHHHMyMa) QyHkuuu y=f(x); Makcumyma (MuHUMyMa) GyHKUuH y=f(X).
HeobxoniMoe yciioBue CyliecTBOBaHUs SKcTpeMyMa GyHKmU y=f(x). OnpezeseHue KpuTHIECKOH TOUKH 1-0r0 poza.
JlocTaTo4HBIE YCIIOBHUS CYIIECTBOBAHUS SKCTpeMyMa QyHKH y=f(X) . [IpaBHiI0 OTBICKaHNS HHTEPBAIOB MOHOTOHHOCTH 1
sKcTpeMyMoB (yHKmH y=1{(X).

23. Briykiocts (BOrHyTocTh) rpaduka ¢yHkuuu y=f(x): ompeneneHus, Heooxoaumoe ycinoBue JlocTaTouHble YCIOBHS
BBITYKIOCTH (BOrHYTOCTH) rpaduka ¢pyHkiun y=f(x) . Touka nepernda: omnpezeseHue, HEOOXOAUMOE YCIOBHE CYIECTBOBAHUS
TOUKH nepernda. OmnpeneneHne KpUTHIECKON TOUKH 2-0T0 poa. JlocTaTouHbIe YCIOBUS CYIIECTBOBAHMS TOUKH Tepernda rpaduka

GbyHKIUH.

24. ITpaBmito OTHICKaHHSI MHTEPBAIOB BBITYKIOCTH, BOTHYTOCTH U TOYeK Iepernda rpaduka GpyHkunn y=f(x).

25. ACHMITOTHI KPHBOM: ONpeesieHne, BB aCUMIITOT. Y paBHEHUS BEPTHUKAIBHBIX W HAKIOHHBIX aCHMIITOT.

26. Omnpenenenne nepBoodpa3Hoil GyHKIMH, JeMMa 0 IepBooOpa3HbeIX. OnpeneneHne HeoIpeIeIeHHOTO HHTErpaia, ero
reoMeTpHueckuii cMpici. Teopema cymiecTBoBaHUs HHTerpana. OCHOBHbIE CBOMCTBA HEONPEIEICHHOTO HHTEerpana

27. HHTerpupoBanue 1o 4acTsM ISl HEONPEISICHHOTO HHTerpaa: (opMyJia, OCHOBHBIC CIydad MPUMEHEHHUS.

28. 3amMeHa IepeMeHHOI B HEONpeneIeHHOM HHTETpalle, MHTETpUpOBaHNe UpparroHanbHocTel. MHTerppoBanue GhyHKIHH,
CoZIep KalliX KBaJPATHBII TPEeXdIeH.

29. 3agauy, NpUBOSIIME K MOHATHIO ONPENENIEHHOTO UHTErpaa: a) 3ajaya o IO KPUBOIMHEIHON Tpaneuun; 0)
3aJa4a 0 Macce NPSIMOIMHENHOIO HEOTHOPOIHOIO CTEPIKHS.

30. WurerpansHas cymma. OnpenesieHne onpeaesIeHHOr0 HHTerpana. BeluucieHne onpeneneHHoro nHTerpana mo GpopMyie

Hetorona-JleitOnunna. 'eomeTpruecknuii 1 MEXaHUYECKUI CMBICIIBI OTpeieIeHHOro HHTerpaia. OCHOBHBIE CBOWMCTBA ONPEAEICHHOTO
UHTErpana.

31. WHTerpupoBanme mo 4acTsM B ONpPEAETICHHOM HMHTETpaje. 3aMeHa MepeMEeHHON B OIMpPE/IeJICHHOM HHTErpaie.

32. Brruucnenne miomaaeit miockux (¢uryp. Berancienne o0beMOB Tel BpalleHHUs.

33. CoObITust. Buzbl coObITHIA: 10CTOBEpHBIE, HEBO3MOXHBIC, CIydaiHble. Bubl ciyqaifHBIX COOBI-THI: HECOBMECTHBIC,
COBMECTHEIC, PABHOBO3MO)KHBIE, €IMHCTBEHHO BO3MOXHEIE. [lomHas rpymma coObrtuii. [IpoTHBOMOIOKHEIE COOBITHS.

34. Yacrora. OTHOCUTENBHAS YaCTOTA. KIACCUYECKOE M CTATUCTUYECKOE OIPEAEICHUE BEPOSTHOCTH.

35. Anrebpa coOpituii. Cymma coObITHi. TeopeMbl CI0KEeHUSI BEPOSTHOCTEH HECOBMECTHBIX M COB-MECTHBIX COOBITHH.
ITpoussenenue codwiTHii. TeopeMa yMHOXKEHHs BEPOATHOCTEH U €€ CIe-CTBHUS.

36. IloBropenue ucneiranuii. ®opmyna beprymnnu.

37. Cryudaitaeie Bemuuunsl (CB): quckpernsie (JICB) u HenpepsiBHble (HCB). 3akoH pacnpeneneHus TUCKPETHOH

ClTy4aiiHOHM Benu4uHbI. Psin pactipenenenus. MHOroyroipHUK pacnpenencuus. Oynkims pacnpenenenus CB: onpenenenue,
rpaduk, cBoiictBa. [ImotHOCTh pacnpenenenus HCB u ee cBoiicTBa.

38. MaremaTtuueckoe oxuganue JJCB u HCB: onpenenenue u BbluncieHus cBoiictea. Jlucnepcus u cpeanee
KBaJIpaTH4ecKoe OTKIOHEHHE: ONpeielieHNe U BeIYHCiIeHue; cBoiictBa nucnepceun aist JICB u HCB.
39. HekoTopble craHmapTHbIE pactpeeneHus: OMHOMHAIBHOE, PABHOMEPHOE, HOPMAaJIbHOE.

6.2. TeMbl NHCBMEHHBIX PadoT

Crpyxkrypa PacuérHo-rpadudeckoii paboThI:

1. Pemienne cuctem nuHeHbIX anreOpanueckux ypaHenuid (CJIAY)

3amaga 1.1 J{is nponsBoacTsa 3-x BuoB m3nenuii A, B u C ucnons3yercs TokapHoe, ppesepHoe U numrdopatsHOE 000pyI0BaHHE.
Hopwsr 3aTpat BpeMeHH IS KaKIOTO U3 THUIIOB 000PYA0OBaHHS Ha OJJHO M3ZEIHE JaHHOTO BU/A MPHUBEACHH! B Tabmune 1. B Hel
yKazaH o0mmuii pona pabouero BpeMeHH KaXI0ro U3 THIIOB 000pynoBanus. Haiinure Takoii miaH Beimycka usnenuii A, B, C,
KOTOPBIN TIO3BOJIUT UCIIOJIB30BATh 3alackl (POHIOB paboOUero BpeMEHH MOIHOCTHIO, COCTABHB CHCTEMY JIMHEHHBIX alnreOpandecKux
ypaBuernii (CJIAY). Pemute CJIAY meromom Kpamepa. Beraucnure mpuObLIh OT pearn3aliy MIIaHOBOTO BBITYCKA U3ACTHHA A,
B, C.

3amaga 1.2. Pemmre cucteMy JTHHEHHBIX anreOpandeckux ypaBHeHHH meronoM [aycca.

2. leficTBus Haa MaTpuLiaMu. PerieHne MaTpUYHBIX ypaBHEHUH

3amaya 2.1 JlaHbl MaTpuIIbL.

TpeOyercst:

Haiftu it mMaTpuisl A oOpaTHYIO MAaTpPUILy , HCHONB3Ysl anreOpanyeckie IOMONHEHHMs; 3anucaTh MaTpUYHOE YpaBHEHHE, Kak
cucTeMy JMHEHHbBIX anreOpanyeckux ypaBuenuii (CJIAY) u pemmth €€ ¢ MOMOIIbIO 0OpaTHOW MaTPHIIBL.

3amaga 2.2 bamancoBbIii aHanmu3. MaremMaTrdeckas MOAEIb MHOTOOTPACIIEBOM SKOHOMUKH (MeTox JIeoHThEeBA)

3. Pemmenne cucteM ITMHEHHBIX anreOpandeckKiuxX HepaBeHCTB IpaIeCKIM METOAOM

TTPUMEYAHUE: ucxoaHble JaHHBIE XpaHSTCSA B OyMa)XHOM BHJIE HAa COOTBETCTBYIOIIEH Kadenpe

6.3. ®oH/1 OLICHOYHBIX CPEACTB

1. IIOKA3ATEJIN, KPUTEPUU U IIKAJIbI OHEHMBAHIA KOMIIETEHIINN

Onenka copMupoBaHHOCTH KomneTeHIUH y cryaenToB HUMU JIon’AY u BeicTaBlieHHE OLIEHKH MO OTAETbHON TUCIUILIHHE
BezeTcs

CITeTYTOIITM 00pa3oM:

- JUISL CTYZEHTOB OYHOH (POpMBI 00yUIEHHUSI HTOTOBAs OLIEHKA 110 JUCIUILINHE BRICTaBIsAeTcs o 100-6amipHOM cucteme, a 3aTeM
HEPEBOAUTCSA B OLIEHKU «OTIUYHOY, «XOPOILIOY, «yJOBIECTBOPUTENBHOY, «HEYIOBIETBOPUTEIBHOY, «3aUTEHO» U «HE 3aUTEHO;
- IUIs CTYJICHTOB 3a09HOM M OYHO-3a04HON (pOPMBI 00yUEHHS OLIEHUBAETCS 110 MATHOAIUILHON IKalle, OLIEHKAMHU «OTINYHOY,
«XOpOILOY,




«YIOBIETBOPUTEIHHOY, KHEYJOBICTBOPUTEIBHOY; «3aUTCHO) HIIH «HE 3aYTECHOM.
BrICOk#ii ypOBEHb OCBOCHHSI KOMITETCHITN, HTOrOBast OLIEHKA MO AMCIIUTUTUHE «OTIHIHO» WK «3auTeHo» (90-100 6amioB):
rITy0OKO U

MPOYHO YCBOWJ IPOTPAMMHEIH MaTepua, HCUEPIIBIBAIOIIE, TOCIEA0BATEILHO, YETKO U JIOTHYECKU CTPOWHO €T0 M3JIaraeT, yMeeT
TECHO

YBSI3BIBATH TEOPHIO C IPAKTHUKOH, CBOOOIHO CIPABIICTCS € 3aJa4aMH, BOIIPOCaMH U IPYTHMH BUIaMH TIPUMCHCHUS 3HAHUH,
TpUYeM He

3aTpyJHSACTCSA C OTBETOM IIPU BUAOU3MEHEHUH 33IaHUM, UCTIONb3yeT B OTBETE MaTeprall MOHOTpapUIECKoil TUTepaTypshl,
HPaBHIBHO

00OCHOBBIBAET IIPHUHATOE PEIICHNE, BIafeeT Pa3HOCTOPOHHUMH HaBBIKAMH W IIPHEMaMH BEBITTOTHEHHS MPAKTHYECKUX 3a71ad.
CucremHO 1

IUIAHOMEPHO PaboTaeT B TECUCHUH CEMECTpa.

IToBBIICHHBIH YPOBEHb OCBOCHUS KOMIICTCHIIUHA, HTOTOBAsI OIICHKA 1O TUCIUIUIMHE «XOPOIIO» MIIH «3auTeHo» (75-89 OamioB):
TBEPIO

3HAeT MaTepHal, TPaMOTHO U IO CYIIECTBY M3JIaraeT ero, He JOIycCKas CyIIeCTBEeHHBIX HETOUHOCTEl B OTBETE Ha BOIIPOC,
HPaBHIBHO

TPUMEHSET TEOPETUUCSCKIE TONOKSHNUS TTPH PEIICHUH MPAKTUIECKUX BOTIPOCOB M 3a/1ad, BIaJeeT HEOOXOIUMBIMI HaBBIKAMH 1
npHeMaMH

uX BbInojaHeHus. CHCTEMHO U INITAHOMEPHO PaboTaeT B TEYCHHU CEMECTpA.

IToporoBslii ypoBeHb OCBOCHHS KOMITCTCHIIHI, HTOTOBAs OLIEHKA 110 JUCIUIUINHE «yIOBJICTBOPUTEIBHO» WIIN «3a4TeHOY (60-74
Oamra):

UMeeT 3HaHUS TOJIBKO OCHOBHOTO MaTepuaia, HO He YCBOMII €ro AeTalel, JOMyCKaeT HeTOYHOCTH, HEJJOCTATOYHO IIPaBUIbHBIC
(hopMyTHUPOBKH, HAPYIICHHUS JIOTHUECKON ITOCIICJOBATENBHOCTH B M3JI0)KEHUHU MIPOrPAMMHOT0O MaTepualia, UCIIBITHIBACT 3aTPyIHCHUS
pu

BBITIOJTHEHUH NTPAKTHIECKHUX paboT.

TToporoBeiii ypoBeHb OCBOCHUSI KOMIIETCHIMIA HE CPOPMHUPOBAH, HTOTOBAsI OL[CHKA MO AUCHHUILTHHE «HEYIOBICTBOPUTEIBHOY» MIN
«He3auTeHO» (MeHee 60 0aIoB): He 3HACT 3HAYUTENFHOM YaCTH IIPOrPaMMHOTO MaTepHala, OIyCKAeT CYIIECTBCHHBIC OIHOKH,
HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyTHEHUSIMH BBIITOITHIET ITpaKTHIecKre padoTsl. Kak mpaBuiio, OlleHKa «HEyI0BIETBOPUTEIHHOY
CTaBUTCA

CTy/ICHTaM, KOTOpPBIC HE MOTYT MPOJIOJDKUTE 00yUeHHe O3 JONONMHUTENBHBIX 3aHATHIH 110 COOTBETCTBYIOILIECH AUCIIAILINHE.
Kpurepru orieHK ypoBHs C(OOPMUPOBAHHOCTH KOMITETCHITHH ¥ BBICTAaBJICHIE OAIIIOB IO pacueTHO-TpadmIecKoit paboTe
(KOHTPOTIBHOM

pabote) (10 10 6anioB, 3a4TEHO/HE3aYTEHO): COOTBETCTBUE COAEPIKAHMSI PaOOTHI 3aJJaHNI0; TPAMOTHOCTD M3JI0KEHHSI U KaYeCTBO
oopmiieHnst pabOTHI; COOTBETCTBHE HOPMATHBHBIM TPEOOBAaHHAM; CAMOCTOSTEIEHOCTD BBITIOJIHEHHUS PaOOTHI, IITyOUHA IPOPadOTKU
MaTtepuaa; NCTIOIh30BaHNEe PEKOMEHIOBAHHON ¥ CIIPABOYHO JTMTEpaTypHl; IPABMIIFHOCTD BBITIOJIHEHHBIX PAacYeTOB M IpadHuecKoi
JacTH;

00OCHOBaHHOCTB ¥ JIOKa3aTEIbHOCTh BEIBOJIOB.

2. METOJIUYECKUE MATEPHAJIbI, OITPEJEJIAIOLLME ITPOLIEAYPbI OLIEHUBAHUS 3HAHWM, YMEHU,
HABBIKOB 1

(MJIA) OTIBITA JIESTEJIBHOCTH, XAPAKTEPU3VIOIIUE DTAIIbI ®OPMHUPOBAHU S KOMITETEHLIAI

OOmmit mopsiIOK MPOBECHUS MPOLIEAYPHI OLICHUBAHUS 3HAHWUH, YMEHHH, HABBIKOB U (VIJTH) OIBITA ICSTEIEHOCTH, COOTBETCTBHUE
MHIMKATOpaM IOCTIDKEHHS C(hOpMHUPOBAHHOCTH KOMIICTEHIIHH OTIpe/IeNieH B CIEAYIOIINX JTOKATbHBIX HOPMATHBHBIX aKTax:

1. TTonosxeHue o TeKymiel arrecTauuy 3Hanuil odydatomuxcs B HUMU [ATAY (B neiicTByOMEH pefakiumm).

2. ITomoxeHue 0 MPOMEKYTOYHOM aTTeCTAMK 00YYAIOIINXCS IO IIPOrpaMMaM BEICIIEro 00pa3oBaHus (B ACHCTBYIOIICH peJaKiyn).
JIOKyMeHTHI pa3MelIeHbl B CBOOOTHOM focTyte Ha opunuansHoM caite HUMU Jlorl’AY https://ngma.su/ B pasnene: ['maBHas
crpanuta/CeeneHns 06 06pa3zoBaTeIbHON opraHm3anun/JIokanbHbIe HOPMAaTHBHBIC AKTHI.

6.4. IlepeueHb BU/I0B OLICHOYHBIX CPEACTB

1. OHEHOYHBIE CPEJICTBA TEKVIIIEI'O KOHTPOJIA:

- TECTBI WJIM OWJIETHI JUIsl IIPOBeieHUsI poMexxyTodHoro kouTposs (ITK). Xpausarcs B OyMakHOM BHE Ha COOTBETCTBYIOLIEH
Kadenpe;

- pa3nensl HHANBUYaNbHBIX 3aJaHNH (IINChMEHHBIX PaboT) 00yJaronIuxcs;

- JJOKIIaJi, COOOIIEHHeE 10 TeMe MPAKTUIECKOTO 3aHATHS;

- 33/1a4¥ U 33JaHHUs.

2. OHEHOYHBIE CPEJICTBA TMTPOMEXYTOYHOM ATTECTALIMHU:
- KOMIUIEKT OMJIETOB IS SK3aMeHa/3aueTa. XpaHuTcs B OyMa)KHOM BHJE HA COOTBETCTBYIOMIIEH Kadenpe. I1oanexuT exeroqHomy
OOHOBJICHHIO U MEPEYTBEPXKACHUIO. UKCII0 BApUAHTOB OMIICTOB B KOMILJICKTE HE MEHEE YHUCIIa CTY/ICHTOB Ha 3K3aMeHe/3aueTe.

7. YHEBHO-METO/JUMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOLY JIA)

7.1. Pekomenayemasi iutepaTypa

7.1.1. OcHoBHasi IUTEpPaTypa

ABTOpLI, COCTaBUTCIIN 3arnaBue I/I3,E[aTeJ'IBCTBO, roa

JI1.1 |I'yceBa E. H. Teopus BeposiTHOCTEH M MaTeMaTHYECKasi CTATUCTUKA: yueOHOe Mocksa: ®nunra, 2016
nocobue




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI1.2 |Macmak O.H., Matematuka. Teopust MHOKECTB, JIEMEHTHI JIOTHKY, TuHelHas u | HoBouepkacck, 2017
Ky3zuenosa M.B., BEKTOpHAas anrebpa, aHaJIUTHYeCKasi FeOMETpUs Ha IIIOCKOCTU U
Porosuna 10.C. B IIPOCTPAHCTBE, HJIEMEHTHI TOMOJIOTHH: YIeOHOE TI0CO0re IS

CTY/EHTOB BCEX HampaBieHui [ 1 Kypca OakanaBpuara) : B 6
qJacTaxX

JI1.3 | bapeuunukosa E.B., MartemaTuka. BeeneHue B MaTeMaTHUYECKUN aHAIHU3, Hosouepxacck, 2017
bamnsk .M., T pepeHIHaTbHOE UCUUCIIEHHE QYHKIHA OTHONW M HECKOJIBKIX
Macnak O.H. MepEeMEHHBIX, IPUIOKEHHS TN PepeHINANTEHOTO HCUHCICHHS K

WCCIIeI0OBAaHNIO (DYHKIMI OTHON M HECKOJIBKIX MTEPEMEHHBIX:
yueOHOe mocobue It CTYICHTOB BCeX HampasiieHHH [ 1 Kypca
OakanaBpuara) : B 6 4acTsIX

JI1.4 | bammnsax U.M., Marematuka. aTerpansHoe ucuucienue: yaeonoe nocooue mist | HoBouepkacck, 2017
Porozuna 10.C., CTYICHTOB BCeX HalpaBJeHui [ 1 kypca OakanaBpuara] : B 6
Ky3znenosa M.B. 4acTax

JI1.5 |Porosuna 10.C., Marematuka. Teopus BEpOsSTHOCTEH: yueOHOe mocooue At Hosouepkacck, 2017
Bapeimnukosa E.B., CTYJICHTOB BCeX HaIpaBJeHu [ 1 Kypca OakanaBpuara] : B 6
Kysneuosa M.B. 4acTx

JI1.6 |Bapemmaukosa E.B., Marematuka: Kypc JIeKuuii 11 0akanaBpoB BCeX HallpaBICHUH Hosouepxacck, 2018
Kysnenosa M.B.,

Macnak O.H.

JI1.7 | bapsimnukoBa E.B., MareMaTrKa: Kypc JISKIHH [/U1s1 GakaIaBpoB BCEX HAIPABIICHHH | Hosouepxkacck, 2018
Kysneuosa M.B., Cemectp II
bammnsax .M.,

Macnak O.H.
JI1.8 |Beperennukos B. H. COOpHHK 33124 [T0 MATEMATHUKE : aHAJTUTHIECKast TEOMETPHS: Mocksa ; bepnun: Iupekr-
yaebHOe mocobue Menwua, 2018

JI1.9 |[JlorBunenko O.JL., Juddepenunansusie ypaBHeHUs. Teopus BepoITHOCTEH. Hogouepxkacck, 2013

Kpasuenko H.W. MaremaTnueckas CTaTUCTUKA: KypC JEKUNN AJIs CTYI€HTOB
OYHOM U 3209HOIT 00y4eHus HarpasieHus 280100.62 -
"TIpupoa000ycTpoiicTBO U BOJOIONB30BaHUE" : B 3 ACTAX

JI1.10 | Kyxosckasa T. B., Beicmras maTemMaTHka B IpEMepax 1 3ajadax: yueOHoe Tam608: PTBOY BIIO
MoiokanoBa E. A., 9JIEKTPOHHOE M3JIaHKUE : B 2 4acTIX "TI'TY", 2018
Ypycos A. .

JI1.11 | CumonsH A. P., Teopust BepoaTHOCTEH W MaTeMaTHYeCKasi CTaTUCTHKA: yIeOHOe Couu: CounHckuit
Makxkaposa 1. JI., nocobue rOCYAapCTBEHHBII
Cumasopsa C. XK., yHuBepcutet, 2020
Vauruna E. 1.

7.1.2. Jlono/iIHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTENN 3araBue WznarenscTBO, ros

JI2.1 | BapsimaukoBa E.B., Teopus BepoSITHOCTEH U MaTeMaTHYECKasi CTATHCTUKA: COOPHUK Hosouepkacck, 2017
bamnsk .M., 3a/1a9 ¥ YIPaXHESHUH [JIJ1s1 CTYJICHTOB BCEX 00pa30BaTEIbHBIX
Ky3znenosa M.B., HAIPaBICHUH OYHON M 3209HOU (opM 0OyueHHs] : B 5 9acTsIX
Macnak O.H.

JI2.2 | bapeimaukoBa E.B., JluHeiiHast ¥ BeKTOpHas anredpa, aHATUTHYECKass TEOMETPH: Hosouepkacck, 2017
bamnsk .M., COOpHUK 3a]1a4 ¥ YIPaKHESHHH [T CTYJICHTOB BCEX
Ky3znenosa M.B., 00pa3oBaTEIBHBIX HAMIPABICHUI OYHOH 1 3a09HOHN (Gopm
Macnak O.H. o0yueHus] : B 5 yacTsax

JI2.3 | bapeimaukoBa E.B., WuTterpansHoe ucuucinenue: cOOpHUK 3afay 1 ynpaxkHeHuit [s | HoBodepkacck, 2017
bamnsak .M., CTY/ICHTOB BCEX 00pa30BaTENbHBIX HAIIPABICHUI OYHOH U
Ky3znenosa M.B., 3a049HO (hopM 00ydeHH] : B 5 gacTax
Macnak O.H.

JI2.4 | bapeiunukoBa E.B., Beenenue B maremarudeckuii ananus. [Ipenenst. [IpousBognas: HoBouepxacck, 2017
bamnsk .M., COOpHUK 33719 ¥ YIPaKHESHUH [ CTYJCHTOB BCEX
Ky3znenosa M.B., 00pa3oBaTEeIBHBIX HAMIPABICHHI OYHOH 1 3a09HOH (popm
Macmak O.H. 0o0yd4eHHs]| : B 5 yacTsx

JI2.5 | bapeiunukosa E.B., Matematuka. JIuneliHast 1 BeKTopHast anreOpa, aHaIUTHYECKas HoBouepxacck, 2018
bammnsax .M., reomeTpus. Begenue B MaTeMarnueckuit ananus. [Ipenensr.

Kysneunosa M.B., [TponsBoHast: COOPHUK 3a/1a9 U YIPAKHEHUH [ /17151 GaKaIaBpoB
Macmak O.H. BCeX 00pa3. HaNpaBJIECHHUs OYHOH U 3a09HOH (hopM 00yueHHs |
JI2.6 |banmun K. B., Teopust BeposITHOCTEH 1 MaTeMaTHYeCKasi CTATHCTUKA: yU4eOHUK Mocksa: Jamkos u K°, 2021

BbamneikoB B. H.,
Pyxocyes A. B.




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI2.7 |aBt.-cocT. C. A. Jluneiinas anrebpa: ya4eOHO-METOJUUECKOE TTOCOOHE Mocksa ; bepaun: lupexr-
OCHUIIEHKO Menua, 2020
JI2.8 | Ky3nenosa M.B., Marematuka. uTerpansHoe ucuucinenue. JuddepennnanbHble Hosouepkacck, 2020
Bapsimnukosa E.B., ypaBHeHHA. Teopus BepostHocTel. CirydaifHbIe COOBITHA.
Macnak O.H., bamusk | MaremaTudeckas CTaTHCTHKA. PerpeccHOHHBIN aHam3: ¢0.
.M. 3a/1a4 U yIpaxxHEeHUH
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHHKAIIMOHHOI ceTH "UHTepHeT"
7.2.1 Odununanpueiii caiit HUMU ¢ noctynom B www.ngma.su
AIIEKTPOHHYIO ONOIHOTEKY
7.2.2 Poccwuiickas rocynapcTBerHas Onomuoreka (o https://www.rsl.ru/
ANEKTPOHHBIX JOKYMEHTOB)
723 Bbecnnarnas 6ubmorexa 'OCToB u cTaHmapTOB http://www.tehlit.ru/index.htm
Poccun
7.2.4 DeKTpoHHAasE OMOJINOTEKa YUCOHUKOB http://studentam.net/
7.2.5 Enunoe okHO mocTyna k oOpa3zoBaTenbHbIM pecypcam | http://window.edu.ru/catalog/resources?p_str=%D0%BC%
Paznen — Maremaruka D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%
D0%B8%D0%BA%D0%B0
7.3 TlepevyeHb NPOrpaMMHOI0 odecneyeHust
7.3.1 ITporpamMmHas cucteMa Uit 0OHapyXEHUS TeKCTOBBIX | JInmensuonHsI qorosop Ne 3343 ot 29.01.2021 .. AO
3aMMCTBOBaHMI B Y4eOHBIX 1 HAYYHBIX paboTax «AHTUIIIATHATY»
«Antumnaruat. BY3» (uatepHer-Bepeus); Mo tyib
«IIporpaMMHBIN KOMILIEKC IIOUCKA TEKCTOBBIX
3aMMCTBOBAaHHN B OTKPBITHIX HCTOUHUKAX CETH
HUHTEPHET
732 7-Zip
7.3.3 Googl Chrome
734 Microsoft Teams [IpenocraBnsercs GecriaTHO
7.3.5 Dr.Web®DesktopSecuritySuiteAnTuBupyc K3+ LY locynapcTBeHHBIH (MYHUIUNIANbHBIN) KOHTPaKkT No
PIIA06150002 ot 15.06.2021 r. Ha mepexauy
HEUCKITIOUNTENHHBIX TPaB Ha MCIIOIB30BAHUE TIPOTPAMM IS
SBM 000 «AUTH L[EHT»
7.3.6 AdobeAcrobatReader DC JInueH3nOHHBIN OTOBOP HA MPOrpaMMHOE obecrieueHue A
MepCOHAIBHBIX KoMITbIoTepoB Platform
Clients PC_ WWEULA-ru_RU-20150407 1357
AdobeSystemsIncorporated (6eccpodHo).
7.3.7 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cy6nuuensuonsstit jorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «CodrJlaiin Tpeiia»
XP,7,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
7.4 Tlepevyens MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 bazer nanabix OO0 "PernoHanbHBIH
WH()OPMALMOHHBIH HHICKC IUTUPOBAHU"
7.4.2 basbr manabix OO0 "Tpecc-Uupopm" (KoHCyapTaHT https://www.consultant.ru
+)
7.4.3 bazer nanaeix OO0 Haydnas anekrpoHHas http://elibrary.ru/
6ubnmmoreka
7.4.4 ba3zer nanabix OO0 "T'pocc Cuctem.Mudopmanus u http://www.rpoccurdo.pd
peueHus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIs)
8.1 17 IoMenieHne yKOMIUIEKTOBAHO CIICIIAATU3NPOBAHHONW MEOEIBI0 M OCHAIIICHO KOMITBIOTEPHOI
TEXHUKOH ¢ BO3MOKHOCTBIO TIOJKITIOUEHUS K ceTh «IHTepHeT U o0eclieueHueM J0CTyIa B
ANEKTPOHHYIO HHPOPMaLIMOHHO-00pa3zoBarenbHyto cpeny HUMU Houckoit [AY: Kommerorep Pro-
511 — 12 wt.; Monurop 17" KK VS — 12 wt.; Ilpunrep — 1 wr.; Paboune mecta cTyAeHTOB;
Pabouee mMecTo mpenogaBaTes.
8.2 2403 CrienanbHOE MOMENICHNE YKOMIUIEKTOBAHO CIICITHATN3UPOBAHHON MEOEIBIO U TEXHUIECKUMHU

CpeACTBaMH O0YYEHHS, CIy KaIlUMHU JJISI IPEACTABICHI HH()OPMAIINH OOJIBIION Ay TUTOPHH:
Habop nemoncTpanmonHoro o6opynoBanus (nepenocHoit): Hoyroyk RUintro — 1 ., mpoekrop
AcerP5280 — 1 . ¢ sxpanoMm — 1 mT.; YueOHO-HarIAHbIE TOocoOus — 8 mit.; Jlocka — 1 mT.;
Paboune mecta cTyneHToB; PaGodee MecTo mmpenogaBaTers.

9. METOIUYECKHE YKA3AHMUSA JJIA OBYYAIOIIIUXCS IO OCBOEHUIO JUCHUTIIUHBI (MOAY JIS)

1. Tlonoxxenue o Tekymiel arrecranuu odydaromuxcss B HUMU [ITAY : (BBeneHo B AeiicTBHE MprukazoM aupekropa Nell19 ot 14




HIOJISI
2015 r.) / HoBovepk. utk.-Menuop. uH-T JloHckoit [AY.- HoBouepkacck, 2015.- URL : http://ngma.su (1ata oOpamieHus:
27.08.2021). -

TeKCT : 3NEeKTPOHHBIN.

2. TunoBbie GOPMBI TUTYJIBHBIX JTUCTOB TEKCTOBOM TOKYMCHTALIMH, BBITIOIHIEMOU CTYyJCHTaMH B yueOHOM mporiecce / HoBouepk.
nHXK.-Meurop. uH-T JloHckoi I'AY.- HoBouepkacck, 2015.- URL : http://ngma.su (aara oopamenwus: 27.08.2021). - Teker :
3JIEKTPOHHBIMN.

3. ITonoxeHue 0 IPOMEKYTOTHOH aTTeCTallUH 00YJAOIIMXCS IO MPOTpaMMaM BEICIIEro 00pa3oBaHHus : (BBEJCHO B eiCTBHE
HPUKa30M

mupekropa HUMU JJouckoii TAY Ne3-OJ1 ot 18 stuBapst 2018 1.) / HoBouepk. nmx.-menuop. uH-T JJoHcKo# ['AY .- HoBouepkacck,
2018. -

URL : http://ngma.su (gata obpamenus: 27.08.2021). - TekcT : 27€KTPOHHBIN.




11. JTONMOJIHEHUSI U UBMEHEHUS B PABOYEM MPOT'PAMME

B pabouyio nporpammy na 2022 - 2023 yueOHbIi 1o BHOCATCS CleAyIOLIME AOTIOTHEHHS U H3MEHEHHS - 00-
HOBJICHO W aKTyaJIU3MPOBAHO CO/ICPIKAHUE CIIE/LYIOLLIMX PA3/IE/IOB W MOApa3/aesnoB paboyeit nporpaMmbi:

8.3 Cospemennbie npoeccHonanbubie 6a3bl H HHGOPMALHOHHBIE CHIPABOYHBIE CHCTEMbI

baspr gannbix OOO "[pecc-Uudopm" (Koncynsrant +)

Horosop Ne01674/3905 ot 20.01.2022 ¢ OOO "Ilpecc-
Undopm" (Koncynbranr +)

basbr nannbix OOO "PernonanbHbiil HHPOPMALIMOHHBIHA
MHJEKC IMTUPOBAHUS"

Jloroop Ne HK 2050 ot 18.03.2022 ¢ OOO "Peruo-
HaJIbHbIH MHYOPMALIMOHHBIN MHICKC LIUTUPOBAHKS "

basp nannbix OOO Hayunast ssiektponnas 6ubamoreka

JInuensuonusiii norosop Ne SIO- 13947/18016/2021 ot
07.10.2021 OOO Hayunas snekrpoHHas 6GubinoTeka

baser nanneix OO0 "I'poce Cucrem. Uudopmauus u pe-
ueHus"

Kontpakr Ne KPJI-18510 ot 06.12.2021 OOO "T'pocc
Cucrem.Mupopmans v peterns”

Ilepeuens prorosopos IBC oGpasoBarteabHoii opranmzaunu na 2022-2023 yu. roa

YuebHbrii Cpoxk neiicTBus JOKY-
HaumenoBanne 10KyMeHTa ¢ yKa3aHHEM PEKBH3NTOB
rox MEHTA

Horosop Ne 501-01\20 06 oka3anuu HHGOPMALMOHHBIX YCIIYT 110
: . ¢20.01.2020 r. no

2022/2023 | npenocrasaennio aoctyna k 6azoBoit kosekuun « O6C Vuusepeuter- 19.01 2026 1
ckas Oubamnoreka onnainy ot 22.01.2020r. ¢ OO0 «HekcMeauna» T '
Horosop Ne p08/11 na okazanue yciyr no npeaocTaBieHuIo J0CTyna K

2022/2023 | IEKTPOHHBIM M31aHHAM OT 30.11.2017 r. ¢ OOO «H3narenbeTBO ¢30.11.2017 r. mo
Jlanb» Pazmenienue BHyTpUBY30BCKO#t inteparypbl Jlonl’AY Ha nnat- 31:12.2025 .
dopme DbC Jlanb
Horosop Ne COb NeHB-171 no pasmeliieHuio npousseieHuii u npeso- ¢ 18.12.2019 r. no
cTaBjieHunto gocryna k paszaenam ObC COb or 18.12.2019 r. ¢ OO0 31.12.2022 r.

2022/2023 | «ObC Jlanb» C MOoCJIely0LeH MpooHra-
Jlon.cornamenue or 24.06.2021 k Jlor NeCDBb NeHB-171 or LMen
18.12.2019r. ¢ OO0 «3BC Jlaub»

2022/2023 Jlorosop Ne 1311 ot 02.12.21 Ha oka3aHue yciayr no npeaocranie- ¢ 14.12.2021 r. 1o
HUIO JIOCTYMA K 2JIEKTPOHHBIM M3JaHUSM KOJUIEKIIMH: « JKOHOMUKA U ]3' ]2' 2026 r
mMeHekMeHT — M3narenscto Jlanikos u K» ¢ OO0 «DBC Jlanb» o ’

8.5 Hepeuenn mupOpPMANHOHHBIX TEXHOJIOTHIE H NPOrPAMMHOTO 00ecTIeYenusl, HCTIOAb3YeMbIX HPH 0CY-
meCcTB/JACHHH 00pa30oBaTeIbHOI0 Nponecca

Ilepeuens JTHNEH3HOHHOIO NPOrpaMMHOro obec-

HNeUCHUus

PexBu3zuthi HOATBEPKAAOMIETr0 JOKYMEHTa

IIporpammuas cucrema [uisi OOHapyKeHUs TEKCTO-

Jlnuensuonnslii noroeop Ne 4501 or 13.12.2021 r. AO

BbIX 3aMMCTBOBaHUH B yueOHbIX U HAY4YHBIX paboTax
«Antunnaruar. BY3» (untepuer-epeus);

Mogaynb «IIporpamMMHbIii KOMIUIEKC MTOMCKA TEKCTO-
BBIX 3aMMCTBOBAHUH B OTKPBITHIX UCTOYHHKAX CETH
MHTEPHET

«Antunnarvar (¢ 13.12.2021 r. no 13.12.2022 r.).

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS Win-
dows XP,7.8, 8.1, 10; MS Office professional; MS
Windows Server; MS Project Expert 2010 Profes-
sional)

Cy6aunensuonnsiii rorosop Ne0312 or 29.12.2021 r. AO
«CodrJlaiin Tpeiay

JlomonHenus u n3MeHeHus paccMOTpeHbl Ha 3aceaanuu kadeapbl «29» asrycra 2022 r.

BHecenHbie 10ononHenns n u3aMeHeHus yreepxkaaio: «29» asrycra 2022 r.

Jlexan daxyabrera /

I'ybaues B.A.
(D.1.0.)

nolumcr,)
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