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1. Tlnauupyempre Pe3ynbTaTel  ofyuenus o AHCHOHIIMHE  (MOXy.110),
COOTHECEHHBIE ¢ pe3y.IbTaTamu OCBOEHHSI 00pa30BATENLHOI NporpaMmel

CIICIYIOIMX KOMIIETEHIHIA:

Tabnuna 1. Ceasp Pe3yJIbTaToOB 06y4eHus ¢ npuobpeTaeMbMu KOMIIETeHIIHSIMU

Kox u nanmenosanne Kon u Haumenosanmue HHIMKaTOpa 3annanupopanHsie pesynbrate! o0yyenus
KOMITETEHITHIA HOCTHREHHS KOMIIETEHIIHH
OIIK-1. Cnocoben 3HATE:
HOIIK-1.1. Henonvsyem i
pewams munoguie OCHOGHble Mamemamuueckue modeny;
CHOGH ‘OH

sadayu ocnosNbe 3aKOHDL ananumuyeckyio zeomempuio,
npogeccuonansuoi gcmecmcexgouay e GEKMOPHYIO U Iunelinyio anze6py,
Oessmensnocmuy na uc HI(BMHH A Peg“?”m OCHOBbL Mamemamuyeckozo ananuza;
ocHoge

s CMAROGpmHbIX 3a0a 6 meopuio dugpgepenyuanshuix ypagneny;
SHAHUU OCHOBHBIX obracmu azpoxumuy .

. meopuio eeposmuocmeii u
3axonoe azponousosedenys -
Mamemamusecxix 1 cmamucmuieckue memoow o6padomiy
ecmecmeenbix Hayk ¢ SchepH.MEHmaﬂbefx aaHHbfx
npumMerHeHuem YMeTh;
ungopmayuonno- npouseo0ums pacyempr
KOMMYHUKQYUOHHbLX Mamemamuseckux eenuyun, npumensme
mexnonozui cmamucmudeckue memoow: obpabomxu
SKCnepuMeHmanvubvlx Oauubix
BJIAIETh:

Memooamu mamemamuyecrozo ananuza
U Modenuposans, Mamemamuyeckum
annapamom npu peutenuy

L npogheccuonansuwix npobnem




2. MecTo ANCHHILTHEBI (Moayns) B CTPYKTYpe o0pa3zoBaTe ibHOIi NPOrpamMmel

HHCI[HHJIHH& MaTreMaruka wu MaTeéMaTH4decKas

obs3aTensHOM YacTw.

Hannas mucimmnmsa ssisercs OCHOBO¥1
AUCHHUIUTMH: (U3UKA, PEOAC3HS C OCHOBAME 30

CTaTHCTHYCCKUH aHaIU3 B arpOHOMMH,

3. Conepxanue qucunminns:

CTaTHCTHKA OTHOCHUTCS K

AJISL ITOCTIEIYIOIIETO U3y deHH s
MIIEYCTPOHCTBA, 5KOHOMHYECKas Teopus,

Pacnipenenenue wacos mo teman u BUZIaM 3aHATHH [IPENICTABIIEHO B TaGIHIE 2

Tabmuma 2. Oynas popma.

Pacnpenenenne wacos no TeMaM U BHAAM 3aHATHII

[ Konuuecrso uyacon ®opmupyemsie
3 | Haumenosanue pasnenon Jexuun Bua sanstus Camocrosrenibuas | Beero | kommerenmum
n/n H Tem ) (JIP, T13) paGora (CP) 10 Teme (OK, ITK)

1 2 3 4 5 6 i

Inemenmei BEKMOPHO20 ANAAU3A, TUHELIHO L] 12edpsl 1 ananumuyeckoi ceomMempuu,

1.1 | DnemenTE! 2 2 6 10 OIIK-1
BEKTOPHOTO aHa/M3a,
JTUHEHHOM anreGpe! 1
aHATTATHYECKOH
T€OMETPHH U
JMHEHHOH anreGps

2 Mamemamuuecrkuii ananus.

2.1 | Ipenen bynxuum, - 6 10 OIIK-1.
BBCJICHHE B aHAIH3

2.2 | Muddepenuuampaoe 2 2 8 10 OIIK-1
HCUHCIIeHHe (PyHKIHiT
OJIHOM IepeMeHHOH

23 | Uurerpansnoe 4 4 10 18 OITK-1
HCYHCIIeHne PyHKImii
OIHOH IepeMeHHoif

2.4 | Taddepennmansunie 2 - 6 OIIK-1
YPaBHEHHUS

2.5 | Pagsr 2 ° 4 OITK-1

3 Teopus seposmnocmeri u MAMEMAMULECKAA CHIAMUCINUKA

3.1 | Teopus BeposTHOCTEIL, 2 - 8 14 OIIK-1
Crydaiinsre cobbrrns

3.2 | Teopus BeposTHOCTEH. 4 4 12 20
Cryqaiinas Bemaunna

3.3 | DaemenTHI 2 4 10 16 OIIK-1
MaTeMaTUYECKOH
CTaTHCTHKH
KouTponshas pa6ora 12 12
OK3amen 27 27
Hroro 16 26 66 108

Vuebuag ACATCIIBHOCTE  COCTOHT U3 NeKYuu,  npaxmuyeckux 3anamuil,

camocmoamensroil pabomor.



3.1. Conep:kanne oTaebHBIX pa3aesioB U Tem

Pasnen 1. Daementn BEKTOPHOr0 aHa/IM3a, aHAJTHTHYECKOI reOMeTpHH H
JTHHEHHOH anre6psol.

Tema 1.1. Snemenno 6EKMOPHO20 AHANU3A, AHANUMUYECKO i ceomempuu u
JAUHEeUHOU anzebpol.

HexapToBel nmpsiMmoyronsuble koopauHarsl B R? u R3. Jlumeiigpme ornepanyu ¢
BekTOpamu. CKalsipHOe Npou3Be ieHme BeKTOpoB. CBOMCTBA CKaJIpHOTO IIPOU3BEIEHHSI.
Jlnuna BekTopa. Yron MEXIy BeKTOpamu. Bunkl ypaBrenwuii IIPSIMOH Ha ITOCKOCTH. Yo
MeX/ly npambiMA. Kpuskle Broporo nopszka. Kanonuueckue ypaBHeHus JIIIHTICA,
TUIIEpOOIEI H TTapaboITEL.

Onpenenurenn 2-ro u 3-ro IIOPAZIKOB, MX CBOWCTBA. ONpEeNeNHTENH BHICIIIX
nopsAnKoB. CucTeMsl 2-X U 3-X THHEHHBIX YPaBHEHUH C IBYMS ¥ TpeMs! HEH3BECTHLIMMU
CoOoTBeTCTBEHHO. [IpaBuio Kpamepa.

Matpungr. Onepauun ¢ marpunamu. CrcereMir JUHEHHBIX airebpandeckux
ypastenuii (CJIAY). Matpuanstii meTor pemennus CJIAY. Paur matpunst. Uccnenosanme
CHCTEM JIMHEHHBIX YPABHEHUH C /2 HEeH3BECTHRIMIE. Teopema Kponekepa-Kanem. Meton
}Kopﬂaﬁa-l"aycca.

Pasnen 2. MaremaTnueckuii aHaJIu3.
Tema 2.1. Beeoenue ¢ MamemamudecKkuil anaius.

®ynkuum, obnacts OIPE/ICTICHHS, MHOXECTBO 3HAYECHHH M CIOCOGH 3amaHus.
Cnoxsas u o6paruas dynknun.  CrenmmansHsle  cBOiicTBa bynxiuit.  Tpenen
HOC/IEIOBATENIEHOCTH H Ipefen (GyHkumd. OCHOBHEIE CBOHCTRA npenenos. beckoreuno
GorbIIHe i GECKOHEUHO MalTble BeIHHHE] HX COOTHOIICHHUE M CBOMCTBA. DKBHBAICHTHEIE
OeckoHeuHo Manble. 3ameuaTenbHbe npenensl. Huciao e. HaTypansmbiit norapugm.
HenpeprBHOCTS dyHKIMM B Touke, Knaccuduxauus paspsisos.

Tema 2.2. Juppepenyuansuoe ucuucnenue yHkuuit 00noll nepemennoii,

[Tpoussonas byHKIMHU, ee ICOMETPUYECKUH CMBICIK. DKOHOMHMYECKHH W
MEXaHUYECKHH CMBICI MPOH3BOJIHOIL. IIpaBuna Mu(epeHINPOBAHKS, TPOU3BOIHAS
CloxkHOH (ynKimy. [Ipou3BOIHEE OCHOBHEIX dneMeHTapHbIX Gynkuuit. Jupdepenumarn
(yHKIMH, CBI3B ¢ NMPOU3BOLHOM, MNpHUIOXKeHHs auddepenmana K IPHOTHKEHHBIM
BbIHHCIeHUsIM. Teopema Jlarpamka (dhopmyna xoHeuHBIX [IpUpaeHui).

ITpasuio Jlonurans-Bepuymnnu PaCKpBITHSI ~ HEONpEJEIeHHOCTeH. VY CIIOBHS
BO3pacTaHuss M yOBIBaHHS (YHKIMH. Heobxoxmumele ®  nocratounsie YCIIOBHS
CyIecTBOBaHUs SKCTpeMyMa. HaXoxueHde HauGOINBImX W HAaUMEHBIIMX 3HAYEHHI
GyHKOMM B wmHTepBaie. OnHocropornme mpenensl. Knaccudukanus paspersos.
Beprukansusie, ropusonamsuse u HAKIIOHHBIE aCHMNTOTHI KpuBBIX. OOmas cxema
IIOCTPOEHHSI rpaUKOB.



Tema 2.3. Humezpansnoe ucuucnenue Qynurxuuii 00noii nepemennoil.

IlepBoo6Gpasnas QyHKIHS, HCONpenenéHublii wHTErpan u ero CBOMCTBaA.
ITpocreiinme IPUEMBI  MHTETPUPOBAHHUS. HnTerpuporanue METOAOM pasioxeHwus,
3aMEHOH TIepeMeHHOM H 1o qactaM.  Omnpenenéuuprii HHTCIpan Kak mpemen
TIOCTIeIOBATEIBHOCTH  MHTErPaTbHEIX cymm. CsolicTBa ompezenennoro HHTErpaa,
Teopema o cpexnem. Gopmyira Herorona-JleitGuuna.

['eomerpuueckne [IPHTIOKECHM S OTIPpENeNEHHOrO HHTErpajia; BBI9UCIeHHE IIoma el
(uryp B nexapToBBIX 1 TOJAPHBIX KoOpAnHatax. Brruncienue 06sémon TEJI 10 TIIOLIA IsIM
TIONICPEYHBIX CeYeHnH (MPHHIUT KaBansepn) u ren BpalleHus.

Tema 2.4. Tugppepenyuansupie YpasHeHus,

3anaun, npuBosIHe K IupbeperuaTEaBIM ypaBHEeHUAM. [lnddepennuansupie
YpaBHeHUs 1-ro mopsiaka. ITonstue o6 obmeM u yactHOM pemenun. MuaTerpansuse
Kpusble. Hawanbuble ycnmopus. 3agaua Ko, HAuddepennnansupie YPaBHEHHS ¢
Pa3JICIAIOMMMUCS.  NIepeMeHHBIMY.  JTHHeHEe YPaBHCHHA 1-ro mopsaka JlumelHELe
OAHOpOIHBIe HDdepeHTHaNTbHbE YPaBHEHMA 2-r0 mopsaaka Crpykrypa o6mero
peruenus. Jlunelinsie ypasaenus ¢ TIOCTOSHHBIMHU K03 huItHeHTaMy.

Tema 2.5. Paou.

Pasnen 3. Ocuospl TEOPHH BEPOSAITHOCTEH H MaTeMaTHYeCKOi CTATHCTHKH.

Tema 3.1. Teopus éepoamnocmetl. Cnyyaiinsie cobpimus,

(opmynsr. Venosuas BEPOATHOCTB. Teopemnr crnoxenus: u YMHOXCHHS BEPOSTHOCTEIA.
Dopmyna nonHolt BepositHOoCcTH. PopMmyra Baiieca.

IloBTopHEIEe HezaBHCHMEIE ucnsitanud. Cxema Bepmyim, Dopmyna Beprymm
®opmyna Ilyaccoma, lpenensueie Teopemsr Myappa-Jlannaca. Hawusepostreiimee
YHCIIO.

Tema 3.2. Teopus éepoamnocmei. Cnyuaiinas eenuyuna,

Huckpernas  cnyuaitnas BEJIIMYMHA.  3aKkoH pactpenenenus,  ¢Qysxmmus

Henpepsisras ciyuaiinas Bemmanta. ITnotrocts (nuddepennmansuas GyHKIH
PAaCIpelieIenrs) BepOSTHOCTH. BeposTHoCcTHEIT  cMbich IUIOTHOCTH. MHTerpanphas
bYHKIHS pacrpeerems, Maremaruueckoe OXHJIaHUE W JUCIIepcHs HEIPEPBIBHOM
CIIy4alHOH BeJMYHHEI, WX CBOMCTRA. PaBHOMepHOE M HOpPMallbHOe pacrpeneneHus.
Iloxazarensuoe pactipenenenue. Konuyectsenusie snavenms XapaKTePUCTHK OCHOBHBIX
pacnpenenenuii,



Tema 3.3. Ocnoeuvre nonsmus MAMEMAMUYECKOU CMAMUCHIUKIL

3ajia4a TEOPUM CTATUCTHYECKOTO BEIBOIA, | CHEpallbHasi COBOKYIIHOCTE H BEIGOPKA.
WurepBansHoe pachpesernenye. Bapuanmonnsii psin. Memuana u mona BBIOOPKH.
Cpenusis BEIGOpOUHas, BEIGOpoUHAs AHUCTIEPCHS], CPe/IHEe KBAAPATHUECKOE OTKIIOHEHHE.
Toueunsie omeHku mapameTpos PaclpeneNienusa, TMOHATAE COCTOSTEIbHOCTH W
HECMEIIEHHOCTH OLEHOK. MHTepBanbHbele onenku. IlomstHe o JIOBEPHUTEIIEHEIX

uHTepBanax. Knaccudeckas dopmyna. CraructHueckas npoBepka rumore3. Kpurepwit
IMupcona.

ONIeMEHTEl  KOPPENANMOHHOr0 aHammsa. (CHOBHEIE CBOMCTBA PErPECCHH.
YpaBHeHus THHEHHOH perpeccu.

Pasgen 4. Yuebno-meroanueckoe u HHpOpPMaUHOHHOE 00ecTieyeH e AHCIHILTHHBI
4.1. Cnucok 0CHOBHOIH JHTEPaTyphl

1. Munaves, B. C. Briciias MaTemMaTHka y4ebuuk / B.C. Illunauer., — Mocksa :
MH®OPA-M, 2022. — 479 ¢. — (Bricmee obpazoBanue). — DOI 10.12737/5394. -
ISBN  978-5-16-010072-2. -  Teker BHGKTPOHH,T;%?W?;@ ‘--3’___ :

https://znanium.com/catalog/product/1850356. — Pexcrns AOCTYIF oL

4.2. CHucoK 10N0HUTENLHOI THTePATYPST =0

1. Kpace, M. C. MatemaTika 11st 5KOHOMHYECKOTO OakanaBprara : yuebguey M.C K
B.IL. YynpeHos. — Mocksa : THOPA-M, 2022, — 47/2 . — (BeIcIeelobpazesa
bakanaspuar). - ISBN 978-5-16-004467-5. - TgKCT : 2nexTpoHHbM. - URL:

https://znanium.com/catalog/product/1841434. — Pesxim JOCTyIIa: 110 TIO/IIHCKE.



4.3. Iepeuens pecypcos Hndmpmaunouno—mnemommynuxammlmoii ceTH

«AuTepuer»
Tabnuna 3. Tlepeuens HH()OPMaLMOHHEIX pecypcos

Ne Hammenosanue Anpec
n/m

1. | @edepansrwmii nopman Poccuiickoe obpazosanue http:/iwww.edu.ru/

2. | Mamemamuyeckas SHYUKNONEOUs http://gufo. me/matenc _a
3 Caiim Anexcanopa Japuna: «Kype svicueii http://alexlarin. net/

Mamemamuruy

4.4. MeToanueckue YKa3zaHus AJis1 00y4alomuxcs mo OCBOCHHIO THCHUILTHHBI

H CaMOCTOATE/ILHOM padoTsl

1. Dnements! muueiinoit anreOphl M aHATHTHYECKO] FeOMETpHH: yuel.-MeToI.

nocobue / cocr. :P.T.Bunbaanos, M.B.I'pynuna, B.H.ba6un; HoBocu6. roc. arpap. yH-T.
— Hosocubupck, 2017 - 86 .

2,

Teopus BeposTHOCTEH U1 MaTeMaTH4eCKasi CTATHCTHKA: yueb.-meton. nocobue /
B.H.Ba6um, P.T.Bunbnanos, M.B.I'pynuna; Hosocué6. roc. arpap. yu-t. Mnxenep.
HH-T.— Hosocubupck, 2017 — 136 .

. MHrerpansuoe  mcumcrenue: y4eb.-MeTon. mocobue / cocr.: B.H.ba6um,

P.T.Bunpnanos, M.B. pyHuHa; Hosocu6. roc. arpap. yH-1. Wmxeuep. wn-r, —
Hosocu6bupcx, 2017. - 117 c.

Beicmmas  maremarmka: y4eb.-Meton. mocobue | coct.:  M.B.I'pynuna,
P.T Bunsnanos, B.H.Ba6un, C.H.Bypxos; HoBocu6. roc. arpap. yH-T. UHxenep.
HH-T — HoBocuGupcek, 2017 — 297 c.

4.5. Ilepeyenn HHPOPMANHOHHBIX TEXHOJIOTHH, HCHOJIb3yeMbIx npu

OCYIeCTB/IEHHH 00pPa30BaTENbHOIO npouecca mo QUCHHMIHHE (Moay.110), BRITIOYAs
IEPEYCHL  JTHUEH3HOHHOrO M  cBoGoxHO pacnpocrpausieMoro mporpamMmmoro
obecnevennst u nHpOPMANMOHHLIX CHPaBOYHBIX CHCTEM, HATISIAHBIX TOCOBHi

Tabmmuna 4. ITepeyens JIMIEH3UOHHOTO B CBOGOIHO pacupocTpaHieMoro
[IPOTPaMMHOr0 obecrneyeHus

Ne Haumenosanue Tun manemsun um |
1/ npaBooOianares

1. | MS Windows 2007 Microsofi

2. | MS Office 2007 prof (Word, Excel, Access, PowerPoint) Microsoft

3. | Bpoysep Mozilla FireFox Mozilla Public License |

4._| Houmosstii knuenm Thunderbird Mozilla Public License

J. | Daiinoswiii mernedoicep FreeCommander becnnamnasn

Ta6muma 5. ITepeuens mnakaros (1o Temam), KapT, CTEHOB,
MaKeTOB, npe3eHTauii, puIsMOB 1 o 0

Ne Tun ' Haumenopanne ’ Ipumeuanue ]

/i

1. | Tabnuyw Cnpasounvie matn UYbl NPOUIBOOHBIX U I )

HEONPEOeNeHHbIX UHMe2PaNos




2. | Ipesenmayuu Ipesenmayuu nexyuii no Oupgpepenyuansrvin | 3 npesenmayuy
YPAGHEHUAM, pAOam u, meopuu eeposmuocmei http://um.nsau. edu.ru/
Mehfac/Matematika/
3. | Buoeoponuru Budeoponuku ons nodzomoexu x 3 6udeoponuxa
011 NPAKMULECKUM 3aHAMUAM NO memam: http://um.nsau.edu.ru/
noozomosku k| npouseodnas, HeonpedenennvLil uHmezpan, Mehfac/Matematika/
NpAKmMutieckum | onpedenenHoiil unmezpan,
SAHAMUAM

S. Onucanne MaTepPHAJILHO-TeXHHYECKOH 5a3bI

Tabmuna 6. ITepeuens ucnobayemsrx IOMEIeHUA:

2PYNNoeuIx u
UHOUBUOY ANbHBIX
KOHCY1omayj,
mexyue20 koumpona
U npomedicymoun ot
ammecmayuu.

Neo Tun aynuropun IMepevens obopyaosauus

ayIUTOPHU
H-315 Ayoumopus ons Obopyoosana: 8UOCONPOEKMOp, NPOeKYUOHHbIL IKpa,
«lexyuonnan | nposedenus sansmuii 00cKka yuebHas, HoymGyx nepenocnoil,
ayoumopus » NEKYUOHHO20 muna
H-306 Ayoumopus ons Obopyoosana: nepenocnoi 6U0e0npoexmop, nepenocnoii
«Yuebnas nposedenus. sansamuil NPpOeKyUoRHbLU SKpan, Oocka yyebuas, HOymbyxk
ayoumopusy CeMUuHapckozo muna,

HePEeHOCHOU.

6. Ilopsimox ATTECTAIHM CTY/ICHTOB 110 IHCHHILIHHE

J1st arrecrauuy cTynenToB o AUCLHILIIHE UCIIONB3YETCS TPaIHIHORHAT CHCTEMA
KOHTPOJIS ¥ OLEHKH yCIIeBAEMOCTH 0GYYAOIIIXCSL.



7. CornacoBanue pabo4eii nporpamme;

CootBercrpyer y4e6HOMY mnany, YTBEPXKACHHOMY Vyeqp

M coBetoM ®I'BOY BO
HoBocu6upckoro I' AY, ipotokos ot «29» 09 2022 1. Ne 7
Pa6ouast mporpamma obcyxnena u YTBEpiKIeHa
Ha 3aceianuu Kadeaper
TIPOTOKOI OT «04» oxTs16pst 20221, No3
3aBeayromnuit Kadenpoii fj\e;—«\* babun B. H.
(momxroCTE) noanuck QU0
Ipexncenarens y4eOHO-MeTommYecKoro ) R
CoBeTa (KOMHCCHIM) % J\g ITanpunkopa E.B.
(nomkHoCTR) L'ﬁo,u{ Ch ®HUO

PaGouas  nporpamma o0CcyxieHa u COOTBETCTBYeT  ydeGHOMY IJIaHy,
YTBEPXKACHHOMY Y4eHEIM coBeTom O BOY BO Hogocubupckoro I AY, nporoxon or
«__» 20 r. No

Msmenenuii ue TpedyeTcsi/n3menenus BHECCHBI B pasyen(-51):

HY:KHOE noayepkuyTs
Ilpencenatens yueOHO-MeTo I ecKkoro

coBera (KoMHCCHN)

(zomxeocTE)

MOIITHCE DHO

COOTBETCTBYeT  ydeGHOMY I1aHy,
Hosocubupckoro I' AY, mporokon ot
«__» 20 1. Ne

Vsmenenuir ne Tpedyercs/u3Menen s BHECEHBI B pazzes(-51):

HYIKHO® MOA4EpPKHYTE

Ilpencenarens y4ebHO-MeTomMYecKoro
CoBeTa (KoMuccHu)

(momxroCTR)

MOANHCE ()50



		2023-09-08T18:21:49+0700




