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PaGouast mporpamMmma y4eOHON AUCIUIUTMHBI pa3padoTaHa B COOTBETCTBUU ¢ DeneparbHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM BBICHIET0 00pa30BaHUs M0 HAPABJICHUIO OTO-
toBkH 38.03.02 MenemkmeHT (ypoBeHb OakayiaBpuarta) (YTBEpXkKACH MpuKa3zoM MuHucTepcTBa 00-
pa3oBaHus 1 Hayku P® ot 12 suBaps 2016 Ne 7)

Pabouast mporpamma yTBepikKJeHa Ha 3acelaHuu Kadeapbl MaTeMaTuku U GU3MKU (TIpoTO-
koan Ne 10 ot 20 mass 2020 r.)

3aBenyommii kageapoi Mlankwuii B.I1.

Pabouas nmporpamMMa pekOMEHJ0BaHA K MCIOJb30BAaHHUIO B y4eOHOM IMpOIecce METOIuYe-
CKOW KOMHCCHEH SKOHOMUYECcKOoro (akynbrera (mpoTokos Ne 11 ot 16 utonst 2020 r.).

IIpencenaresib METOAUYECKON KOMHCCUH 3anopo:xuena JI.A.

Penenzent: I'enepanbubiii qupexkrop OOO «/leunkuii Komoc» Cemuinykckoro paiioHa
Boponesxckoii obnactu 3yokos B.B.



1. Ipeamet. e u 3a1a4u JUCHUILINHBI, €€ MECTO

B CTPYKTYype 00pa30BaTe/ibHOM NPOrpaMMbl.

[IpeameT MUCHUIIIMHBI — HM3yYE€HHUE CUCTEM MaTeMaTHYeCKUX 00beKTOB. OOBEKTOM Ma-
TEMaTUYECKOTO MO3HAHUS SIBIISIOTCS PA3IUYHbIC TUIBI €UHCTBA KOJIMYECTBEHHON M KaueCTBEH-
HOH OmnpeneseHHOCTH, OECKOHEUYHOTO U KOHEYHOT0, HEMPEPHIBHOTO U MIPEPHIBHOTO, CTPYKTYPHO-
0 MHOT000pasusi MUpa U €ro 3JIEMEHTOB.

Llenp AMCHMIUIMHBI — W3JIOKUTh HEOOXOAMMBIM MaTeMaTHYECKUW ammapar U MPUBUTH
HaBBIKH €T0 UCIIOIH30BaHUS MIPHU PEIICHUU YKOHOMUYECKUX 3a]1a4.

OcHoBHas 3a7a4a JUCHUIUIMHBI - HAYYUTh YYalIUXCs METOAaM MOCTPOCHHUS MaTeMaTH4e-
CKHUX MOJIEJeH SKOHOMHUYECKHX CUTYallUd C JAIbHEHIIMM UX PEIICHUEM (AaHATUTUYECKU WIIU C
MPUMEHEHUEM BBIUYMCIIMTEIILHON TEXHUKM HA OCHOBE MPHUKIAIHBIX MPOTPaMM), U C TOCIEAY-
IOIUM aHAJIM30M, UMEIOIIUM LIEJIbI0 MPUHATHE ONTHUMAIBHOIO pelleHus. B pesynbrare goctu-
raeTcs TAaKXKE Pa3BUTHE JJOTHIECKOT0, MATEMAaTUUECKOTO U aJITOPUTMHYECKOT'O MBITTUICHHS.

3HauuTENbHAS YaCTh MaTepUaia BEIHOCHTCS Ha CAaMOCTOSITEIIbHYIO TIPOPAOOTKY, YTO CIIO-
COOCTBYET Pa3BUTHIO HAaBBIKOB CAMOCTOSITEILHOTO W3YYEHHs MATeMaTU4eCKOW M SKOHOMUYE-
CKOM JIUTEpATyphl IO YKA3aHHOMY HAIPaBIICHUIO.

Jucuurnnuna «MaTemaTtuka» BXOAMUT B 0a30BYIO YacCTh JUCIMIUIMH y4eOHOrO IjlaHa (MH-
nekc 51.5.07).

OcBoeHUe TaHHOW JUCHUIUIMHBI KaK MPEIIIeCTBYOImEeH He00X0AUMO MPH U3YYEHUU Cclie-
JYIOIUX TUCIATLINH:

— CraTtuctuka,

—  DkoHommueckas mH(popmaTuka.

2. [lepevyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4eHUs M0 TUCIHUILINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJIbTATAMHU O0CBOCHUS
o0pa3oBaTe/IbHON IPOrPaAMMBI.

Komnerennnn [Inanupyemsble pe3yabTaTbl O0yUEHUs
Kon Hazpanue
OIIK-7 | CriocoOHOCThIO pemIaTh CTaH- | 3HaTh OCHOBHBIE MOHATHS M MHCTPYMEHTHI ayreo-
JapTHbIE 3a7adyd TNpodeccruo- | ppl U T€OMETPUU, MaTEMATUYECKOTO aHallu3a, Teo-
HaJIBHOHN JEATEIbHOCTH Ha OC- | PUM BEPOSATHOCTEHN, MaTEMaTUUYECKON U COL[UAJIBHO-
HOBE HWH(POPMAIMOHHONW ¥ | SKOHOMHUYECKOW CTaTUCTUKU;
O6ubsmorpaduueckoil KynbTy- | YMETh pellath TUIOBbIE MaTeMaTHUYECKHE 3ajayi,
pBI C IPUMEHEHUEM HMH(POpMa- | UCIOJIb3yeMble TMpPU MPHUHITHUH YIPABIEHYECKUX
LIMOHHO-KOMMYHHKAIIUOHHBIX | PELLIEHUI; - UCIIOIBb30BaTh MATEMaTUUECKUH A3BIK U
TEXHOJIOTMA M C Y4ETOM OC- | MaTeMaTHYeCKyH0 CUMBOJUKY IIPHU MOCTPOEHUHU Op-
HOBHBIX TpeOoBaHM HHQOP- | FaHU3ALMOHHO-YIPABICHYECKUX MOJAETEH;
MaIMOHHOM 0€30MacHOCTH WmeTs HaBBIKM BlaJieHUs MaTeMaTUYeCKUMH, CTa-
TUCTUYECKUMH M KOJMYECTBEHHBIMU METOJaMHU
peuieHus TUIIOBBIX OpraHH3allOHHO-
YIpPaBJIEHYECKUX 3a/1a4.
[1K-10 | BnameHwmeM HaBBIKAMH KOJH- | 3HaTh OCHOBHBIE MAaTE€MAaTHYECKUE MOJIEIU TPHUHS-

YECTBEHHOI'0 M Ka4€CTBEHHOI'O
aHaim3a MH(OpPMALUU  MpHU
NPUHATHA YIPaBIEHUYECKUX
pEeLIeHN, TOCTPOECHUSI 3KOHO-
MHUYECKUX, (PMHAHCOBBIX U Op-
TaHU3alMOHHO- yIIpaBJICHYE-
CKUX MOJEJIEH Iy- TEM HX
ajanrauuy K KOHKPET- HbIM
3aJla4aM yIpaBJIeHUS

TUSl PELIEHWI; OCHOBHBIE MOHATHS U COBPEMEHHBIE
MPUHLUIBI paboThl C JenoBo uHpopmanuen, a
TAaK)K€ HMETh NPEICTABICHUE O KOPIOPATHUBHBIX
MH(OPMAITMOHHBIX CUCTEMax M 0a3ax JTaHHBIX.
YMmerp 00pabaTbiBaTh SMIUPUYECKUE U HKCIEpH-
MEHTaJIbHbIE JaHHbIE, - MPUMEHITh WHGpOpMaIu-
OHHBIE TEXHOJOTUU JJI PELIECHUS yIpaBJicHYE-
CKHX 3ajau.

VMeTp HaBBIKM BIIAQJICHUS COBPEMEHHBIMU KOMIIb-
FOTE€PHBIMU TEXHOJIOTUSIMH MOJICJIMPOBAHHUS.




3. O0beM TUMCUMILTUHBI U BUABI Y4eOHOH padoThI

3aouHas popma
Ounas dopma 00yueHus oByuerms
00BEM "acoB
Buasl pabot BCETo
3ay.en./ LB e Le e
O Q o = [&]
4acoB S g ~ 2 S 9 N 2
- = 5] - = 9]
Q Q
1.0bman TPYIOSMKOCTE | g /588 | 3/108 | 5/180 3144 | 5/144
JICIUATUTHHBI
2.00mas koHTakTHas paboTa 1179 56,9 61 16,65 12,75
3.00mas camocrosiTenbHast paboTa 170,1 511 119 127,35 131,25
(o yuebHOMY MJIaHy)
4.KonTaktHas pabota 1p. 1poBe- 117 56,5 60,5 16,5 125
JICHUU y4eOHBIX 3aHSATHUH, B T.U.
JIEKLIUA 48 28 20 8 4
MPAKTHYECKHUE 3aHATUS 28 28 2 4
nabopaTopHbIe PAOOTHI 40 40 6 4
TPYNIOBBIE KOHCYJIbTALUU 1 0,5 0,5 0,5 0,5
5.CamocTrosrenbHast pabota _ TipH 136 38,5 975 1185 1135
MIPOBEJICHUU YICOHBIX 3aHSATHIH
6.KonraktHass paboTa TEKYyIIETO 0.5 0,25 0,25
KOHTPOJIS, B T.4.
3aIuTa KOHTPOJIBHOM paboThI 0,5 0,25 0,25
7.CamocrosiTenbHas paboTa TeKy- 75 3,75 3,75
eT0 KOHTPOJIA, B T.4.
BBHITIOTHEHUE KOHTPOJIBHOU PabOThI 7,5 3,75 3,75
8.KontakTHas pabora mpoMexy-
TOYHOH aTTecTanuu O00ydJaronux- 0,4 0,15 0,25 0,15 0,25
cs, B T.4.
KYpPCOBOW IPOEKT - - -
KypcoBas paboTa
3a4eT 0,15 0,15 0,15
DK3aMeH 0,25 0,25 0,25
9.CamocrositenpHast paboTa mpu
MMPOMEXYTOYHON aTTeCTallMH, B 26,6 8,85 17,75 8,85 17,75
T.4.
BBHITIOJTHEHUE KYPCOBOTO MTPOEKTa - - -
BBHITIOJTHEHUE KYPCOBOM pabOThI
MOATOTOBKA K 3a4ETy 8,85 8,85 - 8,85 -
MOATOTOBKA K K3aMEHY 17,75 17,75 17,75
10.Bun MPOME3KYTOUHON aTTecTa- Jauer Jauer 3auer
MU (3a4€T, SK3aMeH, KYypCOBOM 3K3aMeH 3K3aMeH
HK3aMeH
MPOEKT (paboTa))




4. ConepxxaHue TUCHHIIMHBI.

4.1. Pazensl QUCIUTUIMHBI M BUJIBI 3aHATUH (TEMaTHYECKHI TUIaH).

Ne Pazgen mucouIuimHe JI I13 JIP CP
n/n
1 2 3 4 5 6
Ounas hopma oOydeHHs
1. | JIuneiinas anreOpa c 3JeMEHTaMH aHAUTUTHYECKON Te€OMETPHH 6 8 8
2. | BBegenue B MaTeMaTUYECKUN aHAIN3 6 8 10
3. | AuddepennuanpbHoe ucuuciaeHre GyHKIIMU OJHOTO apryMeH- | 4 6 12
Ta
4. | DneMeHTHI BhICIIEH anreOpbl 2 6 14
5. | @yHKIMM HECKOJIBKMX HE3aBUCUMBIX apIryMEHTOB 4 4 14
6. | MuTerpanbHoe ncurcinenne (QyHKIUN OJHOTO apryMeHTa. 4 6 14
7. | OObIKHOBEHHBIE MM epeHITHATBHBIC YPABHEHHS 4 6 14
8. | Yucnosble ¥ (QyHKIMOHAILHBIE PAIBI 2 6 8
9. | Teopus BeposSITHOCTEN. 4 6 14
10. | MaTematuyeckasi CTaTUCTHUKA 6 6 14
11. | DKOHOMUKO-MaTEMaTUYECKUE METO]IbI 6 6 14
Bcero 48 28 40 | 136
3aounas Gpopma 00yueHUs
1. | JIuneiinas anreOpa c 3J€MEHTaMHU aHATUTHYECKON Te€OMETPHH 1 2 20
2. | BBeneHue B MaTeMaTHUECKUI aHAIIA3 1 2 20
3. | AuddepernmansHoe ucuncienne GyHKIUU OJHOTO aprymeH- | 1 1 20
Ta
4. | DnemeHTHI BhICIIEH ayreOphbl 1 2 20
5. | OyHKIMM HECKOJIBKMX HE3aBUCUMBIX apryMEHTOB 1 1 20
6. | MaTerpanpHoe HcurcaeHne (GpyHKIMU OJTHOTO apryMEHTa. 2 2 22
7. | OObIKHOBEHHBIE TG PepeHIUATbHbIE YPaBHEHHS 2 20
8. | Yucnosble ¥ QyHKIMOHAIBHBIE PAIBI 1 18
9. | Teopus BepoSATHOCTEH. 2 24
10. | MaTemarndeckasi CTaTHCTHKA 2 2 20
11. | OxOHOMUKO-MaTEMaTHUYECKHUE METObI 2 28
Bcero 12 6 10 232

4.2. Coaep:xaHue pa3/iesioB Y4eOHOI JMCIMIJIHHBI.

PA3JIEJ 1. THHEWMHAS AJITEBPA C DJIEMEHTAMU AHAJIUTHUYE-

CKOM TEOMETPUU
1.1. Onepanuu HaJl BEKTOPAMU U MaTpULIAMU

Martpunel 1 onepauuu Hajx HUMH. Onpenenureny U X cBoicTBa. Onpenenurens N-ro
nopsiika. MuHopsl U anredpanyeckue aononHenus. O6paTtHas marpuua. Panr maTtpuinpsl. Bol-
quciaeHne o0paTHOW MaTpullbl ¢ ToMollbio mpouenypsl ['aycca. CoOCTBeHHBIE 3HAUEHUS MaT-

puIL.

1.2. Cuctembl TMHEHHBIX aNTe0pandecKux ypaBHEHUH

OcHOBHbIE TIOHATHUS U onpezeneHus. PemieHne TUHEHHON CUCTEMBI C TTOMOIIBIO 00pat-
Ho¥ MaTpuibl ¥ 1o popmynam Kpamepa. Teopema Kponekepa-Kanemnu. Meton "aycca.

1.3. Bekropnas anrebpa




Bektop Ha MI0CKOCTH U B MpOCTpaHCTBE. JIMHEHHbIE Onepanud HaJl BEKTOpaMU U UX
cBoiicTBa. JIuHeliHast 3aBUCUMOCTh BEKTOPOB. ba3zuc Ha MmiIockocTH U B mpocTpaHcTBe. Oproro-
HaJIBHBINA 0a3zuc. CKalsipHOE U BEKTOPHOE MPOU3BEICHUSI BEKTOPOB M UX BBIPAXKEHUE Yepe3 KO-
OpJMHATHI. Y CIIOBUS OPTOTOHAIBHOCTU U KOJUIMHEAPHOCTHU JBYX BEKTOPOB.

1.4. TIpsimble U TUIOCKOCTH B ad(UHHOM ITPOCTPAHCTBE

[Ipsimass Ha TI0CKOCTH. BekTopHOE M 00Iee ypaBHEHHS NPSIMOW. YpaBHEHHE MPSIMOH,
IIPOXOJAIIEH Yepe3 3aJaHHYI0 TOYKY, MapaJuIeIbHO 3aJaHHOMY BEKTOPY. YpaBHEHHUE NPAMOM,
MPOXOJAIIeH uepe3 JIBe 3aJaHHBIX TOYKH. YpPaBHEHUE MPSIMON C YIJIOBBIM KO3(PQUIIMEHTOM.
B3anMHoe monoxkeHue AByX NpSMBIX Ha INIOCKOCTH. IImockocts B mpoctpancTse. Obmiee ypas-
HEHHe TUIoCKoCcTH. MccnenoBanue o0miero ypaBHeHus miockoctu. [Ipsimas. YpaBHEHHE MIIOCKO-
CTH, IPOXOJALICH Yepe3 TpU 3aJaHHbIX TOYKM. B3auMHOE pacrosiokeHue IUIOCKOCTEH B IIPO-
cTpaHcTBe. KaHoHMueckoe U oOlee ypaBHEHHUs NpsiMod. B3aumHOe pacnonokeHue JIByX Ips-
MbIX. B3anMHOE pacrionoxeHue npsMon U INIOCKOCTH.

PA3JIEJI 2. BBEJEHUE B MATEMATUYECKH AHAJIU3

2.1. Benenue B aHanu3 GyHKIUNA OAHON TTEPEMEHHOM

MHoxecTBO BenlecTBeHHbIX umcen. [IpomexyTku u okpectHocTH. [loHATHE (yHKIHH.
Knacc snemenrapubix ¢ynkuuii. [Ipenen mocnenoBarenbHOCTH M ero cBoiictBa. [Ipenen u He-
npepbIBHOCTh (GyHKIMU. OmHocTopoHHME Tpenensl GyHkmuu. CBOHCTBA HEMPEPHIBHBIX (YHK-
uuid. [lpusHaku cyiiecTBOBaHMS KOHEYHOro Ipenaena. Teopembl O KOHEUYHBIX mpenenax. becko-
HEYHO MaJible U OeckoHeuHOo Oosbiive pyHKuuu. [lepBblii 1 BTOpO 3aMedareabHble IPEEIbI.

CaoiicTBa (yHKIMI, HENIpepbIBHBIX B Touke. Knaccudukamms touek paspeiBa. CBolicTBa
(GyHK- 1M1 HENMpepbIBHBIX Ha OTpe3Ke. HenpepbIBHOCTH AJIEMEHTAPHBIX (QYHKITUH.

2.2. Teopemsl 0 quddepeHunpyeMbIX (YHKIHIX

Teopembr depma, Posuta, Jlarpanxka, Komm M ux reomerpuyeckuid cMmbIci. PackpsiThe
HeomnpeaeraeHHocted no mpaswiy Jlonutansa. @opmyna Teitnopa. I[lpunoxxenus gopmynsr Teit-
jopa.

PA3ZJIEJ 3. JU®@®EPEHIUAJIBHOE NCUHUCJIEHUE ®YHKIIUU OAHOI'O

API'YMEHTA

3.1. [IpousBonHble U qudepeHnanb

Ornpenenenue MpPoOU3BOAHON. ['eoMeTpUUecKrii 1 SKOHOMUYECKUNA CMBICT TPOU3BOJIHOM.
Huddepenuupyemocts ¢ynkuuu. HenpeposiBHOCTh auddepenumpyemont ¢pynkmuu. Tuddepen-
ruan ¢yakiun. [IpaBuna BerauciaeHus npou3BoaHbIX. [IpousBogHas cioxHoW ¢yHkimu. Jlora-
pudmmueckast mpousBoaHas. [IpousBogHas dyHKIMU, 3aaHHON MapaMmeTpudecku. [IpousBoaHas
oOpatHoit ¢yHkiuu. I[IpousBomHble M aUdepeHInanbl BBICIINX MOPAIKOB. MOHOTOHHOCTh
¢byHkuuu. OxcrpeMyM (QyHKIMH. BeimykiocTs u Touku mneperuba. Acumnrotsl. Iloctpoenue
rpaduKoB (PyHKIMH.

PA3JIEJI 4. JIEMEHTBI BBICHIEN AJITEBPBI

4.1. KommekcHbIe yncia

KommuiekcHble uncia u ocHOBHbIE AeHCTBUS ¢ HUMU. OTOOpakeHne KOMIUIEKCHBIX YHCET
Ha MJI0CKOCTH. MOy/b U apryMeHT KOMILIEKCHOTO yKcia. Anredpandeckasl 1 TPHTOHOMETpU- 4e-
ckast popMebl 3anucu KoMIiekcHoro uncia. ®opmyna Diinepa. [TokazarensHas Gpopma KoMm-
IJIEKCHOTO yKcaa. KOpHH U3 KOMIUIEKCHBIX YHCEIL.

4.2. MHOTOUICHBI

Mmuorounensl. Teopema be3y. OcHoBHas Teopema anredpsl. PaznoxeHne MHOrousieHa ¢
NecTBUTENbHBIMH KO3 (DULIMEHTaMU Ha JIMHEHHbIE U KBAJAPAaTUYHbIE MHOXKHUTEIH.

Paznoxenue pannoHaIbHBIX ApoOei Ha MpocTenme.
PA3JIEJI 5. ®YHKHUU HECKOJIBKUX HE3ABUCUMBIX APT'YMEHTOB

5.1. IIpousBoHas. DKCTpeMyM

Toueunble MHOXECTBa B N-MepHOM HpocTpaHcTBe. OnpezaeneHne QYHKIMH HECKOIbKHX
nepeMeHHbIX. @PyHKuMM mnosne3HocTH. DYHKIMM BbIIycka MNpoaykuuu. lIponsBoncTBeHHBIE
¢byHkuu 3arpar pecypcoB. llpeaen u HempeppIBHOCTh (PYHKIHMH HECKOJIBKHX MEPEMEHHBIX.
Yactueie npousBonHble. uddepenuupyemocts (QyHkumu B TOouke. [IpomsBopHas cioxHOM
¢bynkuuu. [IpousBoaHas 1Mo HANMPABICHUIO U TPaJueHT. YacTHbIe MPOU3BOIHBIE BHICIIUX MOPSI-
KOB. DKCTpEeMyMbI (YHKIUH HECKOJIBKUX MEPEMEHHBIX.



PA3JEJI 6. UHTET'PAJIBHOE HCYUCJIEHUE ®YHKIUU OJHOI'O APTYMEHTA

6.1. HeonpeneneHHbIit HHTETpAI.

ITepBooOpa3Hast U HeompeaeneHHbI nHTerpan. OCHOBHbIE CBOMCTBA HEONPEAETICHHOTO
uHTerpana. Tabmuia OCHOBHBIX HMHTErpaioB. HemocpencTBeHHOe MHTErpUpoBaHue. MeToj HH-
TErpUPOBaHUS MO 4YacTsAM. Meron MoacTaHOBKHU. VHTerpanbl, HE BbIpaXKarolMecs dYepe3 diie-
MEHTapHbIe (YHKIINH.

6.2. OnpeneneHHbId HHTETPAL.

Omnpenenenue onpeneneHHoro uHrerpana. Murerpupyemocts pynkiuu. CBoMCTBa ompe-
JICJICHHOr0 MHTerpana. IIpous3BomHast ONpEenerneHHOro MHTEerpajga 10 IEPEMEHHOMY BEPXHEMY
npeneny. @opmyna Herorona- JlelOnuna. MHTerpupoBanue 1mo 4actsM B ONPEACICHHOM HHTE-
rpajie. 3aMeHa IEPEMEHHOM B OIPENEICHHOM HMHTEerpaie. I'eoMerpuueckue NpUIIOKEHHs OIpe-
JieJIeHHOro uHTerpana. HecoOCTBeHHbIE MHTErpajibl IIEPBOIO U BTOPOTO POJIOB.

PA3JIEJI 7. OBBIKHOBEHHBIE TU®®EPEHIIUAJIBHBIE YPABHEHUSA

7.1. Iuddhepennpanbable ypaBHEHHUS IEPBOTO MOPSAKA

OObikHOBeHHBIE M depeHnanbHble ypaBHEHUsT NepBoro mnopsjaka. O6uiee, 4acTHOE U
ocoboe permreHust muddepeHIuanbHOr0 ypaBHeHHs. ['eomerpuueckuii cMbica. Teopema Komm.
OObikHOBeHHbIE AU (depeHaTbHbIe YPABHEHUS] NIEPBOro MOPAIKA C Pa3JeNIOUIMMUC Tepe-
MeHHBIMH. JInHelinbie aud hepeHanbaple ypaBHeHHS IEpBOTo MOPsIIKa, ypaBHEHHE bepHymum.

7.2. Jluneiinbie quddepeHnranbHble YpaBHEHUS ¢ TOCTOSSHHBIME KO3 puiinentamu

OObikHOBeHHbIE U depeHInaIbHble YPAaBHEHMSI BBICIINX MOPSIKOB. ['eomerpuueckoe
ucronkoBanus. Teopema Kommu. OObIkHOBeHHBIE H(QepeHnaibHble YpaBHEHHsT BTOPOTO TI0-
psKa, JOMyCKalolMe MOHWXEHue mopsaka. Jlunelnsie muddepeHnuansaple ypaBHEHUS BBIC-
IIMX MopsAAKoB. JIuHelHo He3aBucHMBble QyHKIMH. CTpyKTypa OOLIEro peuieHus JIMHEHHbIX He-
OTHOPOAHBIX au(depeHInanbHbIX ypaBHeHUH. JluHelHbIe OHOpOAHBIE AH(QepeHInATbEHbIC
YPaBHEHHS C MOCTOSIHHBIMU Kod(duuneHTamu. JInHelHbIe HEOTHOPOAHBIE TU(QepeHINATbHbIC
ypaBHEHuUs BToporo nopsaka. Merox Jlarpanka. MeTtoz HeompeaeneHHbIX K03 puineHTos.

PA3JEJI 8. YUCJIOBBIE U ®YHKIIMOHAJIBHBIE P51 /1bI

8.1. YUnucnoBbie psibl

Onpenenenue yucioBoro psaa. CxoauMocTh U cymma yuciioBoro psiga. CBoiicTBa cxo-
nsmuxes psaaoB. Heo0xoanMoe ycioBue CXOAUMOCTH psijia. Psbl ¢ MOMOKUTEIbHBIMU YIEHAMH.
CpaBuenune psnoB. Ilpusnak [lamambGepa. MHTerpanpHbli M pagukaiabHb npu3Haku Komm.
3nakouepenyromuecs psaasl. [Ipuznak Jleiionuia. AGCOMOTHAS M YCIOBHAS CXOUMOCTH PSIIOB.

8.2. CrereHHBIC PSIIBI

OyHKIMOHANBHBIE psfbl. Teopema Abens. Paauyc n uHTEpBaln CXOJMMOCTH CTETIEHHOIO
psna. CpoiicTBa CTENEHHBIX psioB. PasznoxkeHue (QyHKUUI B cTeneHHble psabl. PasnoxkeHue
3JIEMEHTAPHBIX (QYHKIMH B CTETIEHHBIE PSI/IbI.

PA3JIEJI 9. TEOPUSI BEPOSITHOCTEM

9.1. BeposSITHOCTHOE MPOCTPAHCTBO

Canyyaiiable coObITHs. HacToTa U BepOSITHOCTh. [IpoCcTpaHCTBO 3/1€MEHTapHBIX COOBITHM.
Anrebpa coOwiTuil. BepositTHocTHbIe mpocTpaHcTBa. [Ipocrelimme cnenctsus u3 akcuoM. Kiac-
CHUYECKMH M TE€OMETPUYECKHH MOAXOJbl K BBIYMCIECHUIO BEPOSTHOCTEH CIydalHBIX COOBITH.
VYcnoBHble BeposTHOCTH. Teopembl yMHOKeHUs BeposiTHocTel. He3aBucumbie coObiTus. Teope-
MBI CJIOKEHHUSI.

9.2. OcHOBHBIE POPMYITBI IJIs1 BEIYUCIICHUS BEPOSTHOCTEH

®opmyna nonHOW BeposiTHOCTH U (hopmyna baiteca. Cxema bepnymmu. Teopema Ilyac-
cona. O@yukuus Jlarutaca. IIpenensHbie Teopemsl 11 cxeMbl bepHyium.

9.3 . CityuaiiHble BETUUUHBI

CrnyyaiiHble BEJIMYMHBI IUCKPETHOTO W HENPEPHIBHOIO TUNA. UYKMCIOBBIE XapaKTEPUCTUKH
CIIydallHbIX BEJIMYMH: MAaTEMaTHYECKOE OKUIAHWE, IUCIEpPCUs, CpPEJHEE KBAaIpPAaTUYECKOE OT-
KJIOHEHUE, HadalbHbIE U I[EHTPaJbHbIe MOMEHThl. bBUHOMHANIbHBIN 3aKOH pacIpe/eNeHus; 3aK0oH
Ilyaccona; paBHOMEpHBI 3aKOH pacHpEleNICHUs, HOPMAIbHBIA 3aKOH pPAacHpeleNIeHus, 3KCIO-
HEHIMAJIbHBIN 3aKOH pacipenenenus, pacupenenenue Ilapero.

9.4. IlpenenbHbBIE TEOPEMBI TEOPUU BEPOSITHOCTEH

dopmynupoBKa 3akoHa Oonbpiiux yucen B popme YeoOsbimena. Jlemma YeOwimeBa. Hepa-
BeHCTBO YeOrimena. Teopemsl MapkoBa u UeObliea. LlenTpanbHas npeenbHas Teopema.

PA3JIEJI 10. MATEMATHYECKAS CTATUCTUKA

10.1. DnemMeHTH MaTeMaTU4eCKO CTaTUCTHKH



I'enepanbHas COBOKYMHOCTb. BbiOopka. Buibl BEIOOPOUYHBIX CTAaTUCTHUYECKHX pacHpere-
JICHU, uX CBsi3b Apyr ¢ napyroM. llommron. I'mcrorpamma. Cratuctuueckoe oneHuBaHue. To-
YEYHbIC OLEHKU IapaMeTPOB pacIpeleeHUl U X CBOWCTBA. IIoHATHE NOBEPUTENBHOIO MHTEP-
Bazna. IlocTpoeHne OBEpUTENBHBIX MHTEPBAJIOB, IMOKPBIBAIOIIUX C 3aJaHHON HAIEKHOCTBIO I1a-
paMeTpsl HOPMAIILHOT'O PACIIPEACIICHHUS.

10.2. IIpoBepka cTaTUCTUYECKUX THUITOTE3. Perpeccus.

IIpoBepka cratucTudeckux runore3. Mcenosb3oBanue kpurepus IlupcoHa mius nposepku
HOPMAJIBHOCTH TeopeTndeckoro pacnpeneneHus. Kpurepuit @umepa. [IpoBepka rumoressl o
pPaBEHCTBE IMCIEPCUIl JBYX HOPMAaJbHBIX NMPHU3HAKOB. OAHOGAKTOPHBIN AMCIEPCHOHHBIN aHa-
au3. CraTuCTHYECKHE METO[bl 00paOOTKM SKCIIEPUMEHTAIbHBIX JaHHBIX. MeToJl HauMEHBIINX
kBagpatoB. McnonszoBanne MHK my1st oThickanus mapamMeTpoB JIMHEHHON Monenu, mpuoOImKeH-
HO OIMCHIBAIOILEH OIBITHBIEC JAHHBIE, U AJIS HAXOKIACHUS NPUOIM)KEHHOI'O PELIeHus Nepeornpe-
JICIICHHBIX CUCTEM.

PA3JEJI 11. 3 KOHOMUKO-MATEMATUYECKHUE METO/bI

11.1. JIuneitHoe mporpaMMHUpOBaHKE

OOw1as nmocTaHOBKa 33Ja4M JMHEHHOro mporpammupoBanus. [Ipumepsl 3a1ad auHEHHOTO
IIPOrPaMMHUPOBAHHUS: 33Jla4ya ONTHUMAJIBHOIO MCIIOJIb30BAaHUS PECYPCOB, TPAHCIOpPTHAs 3aada.
I'eomeTpuyeckuii MeToJ pelleHus 3aJad JUHEWHOro nporpaMMupoBaHus. CBOWCTBa pelICHUN
3JII1. IloHATHE BBITYKIOrO MHOKECTBA U YIJIOBBIX Touek. [loHsTHEe omopHoro miuana. Teopema

00 3KCTpeMyMe JMHEHHOro (pyHKIMOHAJa Ha BBITYKIOM MHOIOrpaHHUKe perieHuil. Kpurepuit
ONTUMAJIBHOCTH PELICHUS 3a/1a4i JIMHEHHOro mporpaMMupoBaHus. CUMIIJIEKCHBIH METO/I.

11.2. Teopust ABOHCTBEHHOCTH

CummeTpuyHble U HECUMMETPUYHbIE JABONCTBEHHBbIE 3a1auu. OCHOBHBIE TEOPEMBbI JBOM-
CTBEHHOCTH U UX SKOHOMHYECKOE COJIEPKAHUE.

11.3. TpancnopTHas 3a1a4a

TpancnopTHas 3anada. OTKpbITast ¥ 3aKpbITasi MOJENIN TPaHCIOPTHOM 3aiauu. Teopema o
pa3pelmmMMoCT! TPAaHCIIOPTHOH 3anauu. IIoHsATHE mEepBOHAYAIBHOIO ONOPHOrO IUIAHA, €r0 CBOM-
ctBa. IlocTpoeHne mepBoHauanbHOIO OMOPHOIO IJIaHa. MeToja MOTEHIMAJIOB PEUIeHUs TpaHC-
IIOPTHOM 3aJa4i. ETMHCTBEHHOCTh ONTUMAJIBHOTO IIJIaHA.

11.4. TIporpaMmmHpoBaHUE Ha CETAX

[Tnockue rpadsl, >inepoBsl rpadpl, raMUILTOHOBHEI Tpadbl, oprpadsl. MaTpuuHble cro-
coObI 3amanus rpados. [Totoku Ha cetsx. [locTaHOBKa 3amaun 0 MakCUMaIbHOM MOTOKe. Pa3pes
Ha cetu. Teopema Popna-dankepcoHa. AITOPUTM PELIEHUS 33Ja4d O MaKCUMaJIBbHOM IIOTOKE.
Ceresbie rpaduxu. Ceru [letpu.

11.5. DneMeHThI TEOPUN MATPUUHBIX UTP

Matpuynbsle Urpsl. YucTble U CMEIIaHHbIE CTpaTeruu M UX cBoiicTBa. CBeleHHE MaTpUy-
HOM WIpBI K Nape JBOMCTBEHHBIX 3a/ad JMHEHMHOro nporpaMmupoBanus. Urpsl ¢ npuponoil. Ko-
orepaTUBHbIE UTPBl. Mojenu noBeaeHUs (pUPMBI B YCIOBUSX COBEPLICHHOM M HECOBEPIIEHHOMN
KOHKYPEHIUH.

11.6. JIuckpeTHOE MPOrpaMMHUPOBAHUE

Knaccuueckue 3afaun 1eIOUMCIEHHOTO MPOTrpaMMUPOBAaHUS U KpaTkas Kiaccuukanus
METOJIOB UX penieHuss. Meroj orcedueHusi. MeToa BETBEW U TpaHHUIL.

11.7. lunamuueckoe NporpaMMHpPOBaHUE

PexyppenTHble cooTHomeHus: bennmana. PemeHne 3KkOHOMHYECKHX 3a/1ad METOJIOM JIU-
HaMHYECKOI0 MPOrpaMMHUPOBAHHUS.

11.8. MaremaTtuyeckas TeOpHs ONITUMAIBHOTO YIIPaBICHUS

OO6mas mocraHoBKa 3afayu ynpasieHus. Meroa mHoxuteneit Jlarpawxka. [Ipunuun orm-
TUManbHOCTH [loHTpsAruHa. OnTUMaNBHOCTH MO ObICTpoAcicTBUIO. CHHTE3 ONTUMAIBHOTO
yIpaBieHUs B TUHEHHBIX CUCTEMAX ¢ OECKOHEUHBIM BPEMEHEM CYILIECTBOBAHUSI.

11.9. DxOHOMHUKO-MaTeMaTHYECKHE MOJEITN

DYHKIIUU TOJE3HOCTH, KPUBBIE Oe3paznuuus, QyHKOHH crpoca, ypaBHeHHe CIyIKOToO,
KpHUBBIE JTOXOJ-TIOTpeOIeHne, KpHUBBIE LEHBI - MoTpedieHue, Ko3()(UIMEHTHl 3JIaCTUYHOCTH,
o011re MO pa3BUTHsI SKOHOMUKH, Mozenb Conoy.



4.3. IlepeyeHb TeM JeKIHIi.

Tema nexkuun

O0BEéM, u

dbopma oOyueHus

O4dHasi1

3a049Hasn

2

3

4

Matpuiisl 1 onepanuu Haj HUMU. ONpeIeTuTeNIM U UX CBOMCTBA.
Omnpenenurens N-ro mopsaka. MUHOPB U anredpandeckue Jo-
nosiHeHus. OOparTHas MaTpuiia.

2

1

Panr matpunsl. Beraucienne oOpaTHO MaTpHIIBI C TTOMOIIBIO
npouerypsl ['aycca. CoOCTBEHHBIE 3HAYCHUS] MATPUIL.

CucreMbl TMHEHHBIX alreOpandeckux ypaBHCHUU Perienue mHen-
HOW CHCTEMBI C TOMOIIBIO OOpaTHOW MaTpPHUIBI U MO (GopMyrnam
Kpamepa. Teopema Kponekepa-Kanennu. Meron ["aycca.

OnemeHTbl BeKTopHOH anredps! [Ipsamas Ha
II0CKOCTH. IIpsAMas u miockocTs B Ipo-
CTPAaHCTBE.

[Tonstue ¢dynkuuu. Kmacc snemenrapubix ¢yukiuil. [Ipenen u
HEMPEPHIBHOCTH (YHKITUH.
Jlnddepennmanpsioe ncurcienne GyHKIUU OJHONW MEPEMEHHOM.

DOxcTpeMyM (GyHKIHMH. BBIMyKIOCTh M TOYKH meperuda. Acumii-
tothl. [locTpoenue rpadukoB QyHKIIHIA.

Teopembr ®epma, Pomra, Jlarpanxka, Komm u ux reomerpuye-
CKUil cMbIch. PackpeiTue HeompeaeneHHOCTe! o npaBuiry Jlomu-
tansa. Popmyna Tel- nopa.

KomruiekcHblie uyncia u oCHOBHbIE IeHCTBUS ¢ HUMU. OTOOpaxeHue
KOMIIJICKCHBIX YHCEJI Ha IIJIOCKOCTH. MO}IYJ’IB " aprymcHT KOM-
IJIEKCHOTO uKcia. Anrebpanyeckas U TpUrOHOMeTpruecKas (hOpMbl
3anmucH KOMIUIeKCHOTO ynciia. @opmyna Diinepa. [lokazaTenpHas
(hopMa KOMIIJIEKCHOTO YHUCIIA.

qDYHKIII/II/I HCCKOJILKUX ICPEMCHHBIX.

[TepBooOpa3Has u HeompeneneHHbIM UHTErpasl. OCHOBHBIE CBOMA-
CTBa HEOMpPEIeJICHHOT0 HHTerpana. Tabnuiia OCHOBHBIX
MHTErpasoB. MeTo1bl MHTErPUPOBAHHSI.

10.

Onpenenennsplii nHTErpa. CBONCTBA ONPENETICHHOIO HHTETpaa.
[IpousBoaHAas ONPENEIEHHOIO MHTErpanga 1o NEPEMEHHOMY BepX-
Hemy mpeneny. @opmyna Hetorona- JleiiOHuna.

11.

FGOMeTpI/I‘IGCKI/IC MPUJIOKCHUA OIMMPEACIICHHOI0 HWHTErpasia.
HecoOcrBennnie HUHTCrpaJibl NIEPBOTO U BTOPOTO POHOB.

12.

OObIkHOBeHHbIE TU(QepeHIIMaNbHbIE YpPaBHEHUS MEPBOro IO-
psanka. Obmee, yacTHoe u ocoboe pemieHust auddepeHnnaILHOro
ypaBHeHus. ['eomerpuueckuii cMbici. Teopema Komn.
OO6bikHOBeHHBIE U depeHIaTbHble YpaBHEHHS BBICHIINX MOPSI-
koB. I'eomerpuueckoe ucronkosanue. Teopema Komm.
OO6bIkHOBeHHBIE T (depeHIInatbHble YPaBHEHNS BTOPOT0 MOpPsAKa.

13.

CrpykTypa OOIIero peuieHus JUHEHHBIX HEOAHOPOIHBIX Audde-
peHIMANBHBIX ypaBHEHUU. JIMHEWHBIe oHOpOIHbIE nuddepenim-
aJIbHbIe YPaBHEHHsI C MOCTOSHHBIMH K03 durrientamu. JInHeiiHb1e
HEOJIHOPO/AHbIE TU(depeHInalIbHbIe YpaBHEHHSI BTOPOTO MOPSIKA.
Merton Jlarpamxka. Meron HeonpeaeneHHbIX K03 UIIMEHTOB.




2

14.

CxomuMocTh M cymMMa 4HUCIIOBOro psijga. CBONCTBA CXOIALIMXCS
psnoB. Ilpusnaku cxogumocTH. 3Hakodepeayromuecs psabl. [Ipu-
3Hak JleiiOHMIa. AOCONIOTHAs W YCJIOBHAs CXOJUMOCTH PSJIOB.
OyHKIMOHANBHBIE psAnbl. Teopema AoGens. Pamuyc m umHTEpBan
CXOAMMOCTH CTENEHHOro psina. CBOH- CTBAa CTENEHHBIX pPSAIOB.
Paznoxenne QyHkmmii B cTeneHHbIC psibl. PasnoskeHue siieMeH-
TapHBIX (DYHKIUI B CTETICHHBIC PSJIBI.

15.

OcHoBHBIC (DOpMYIBI IS BhIUMCICHUS BeposTHocTed. Ciydaii-
HBbIC BEJIMYMHBI JUCKPETHOTO W HEMPEPBIBHOTO THIIA.

16

YucnaoBeie XapaKTEPUCTUKHU CquaﬁHBIX BCJIMYMUH:. MaTeéMaTHu4dc-
CKOC OXHAaHHuC, NUCIICPCUA, CPCAHCC KBAAPATUUCCKOC OTKIIOHC-
HHC, HAaYaJIbHBIC W LCHTPaJIbHBIC MOMCHTBI

17

DneMEeHThl MAaTEMaTHUECKOM cTaTUCTUKU. ['eHepabHas COBOKYII-
HoCcThb. BbiOopka. Buabl BHIOOPOUHBIX CTATHUCTHUECKHX paclpese-
JIEHUH, UX CBA3b ApYr ¢ ApyroM. ITommron. ['ucrorpamma.
ToueuHble OLIEHKH NAapaMETPOB PacHpPENesICHU U UX CBOMCTBA.
[lonsiTne noBepuTenbHOrO MHTEpBANA. IlocTpoeHne noBEpUTEID-
HBIX HMHTEPBAJIOB, IMOKPBIBAIOIIKX C 3aJlaHHOW HAJEKHOCTBIO Ta-
paMeTphl HOPMAJIb HOT'O PACHIPENCICHHUS.

18

Jluneiinoe nporpamMmmupoBanue. O0Ias MOCTaHOBKA 3aa4yd JTU-
HEWHOro InporpammupoBanus. IIpumepsl 3a1a4 TMHEHHOTO IPO-
IrPaMMHPOBaHUS: 3aJ]a4a ONTUMAJIBHOTO UCIIOIb30BaHUS PECYPCOB.
['eomeTpuyeckuii METOJ pELICHHS 3a7a4 JUHEUHOrO IPOrpaMMHpPO-
Banus. CoiictBa pewenuid 3JIII Kpurepuit ontumaibHOCTH pe-
LIEHUs 3a/1a4Ml JIMHEHHOro mnporpaMMupoBaHus. CHUMILIEKCHBIN
Meto1. TpancnopTHas 3agada

Bcero

48

12

4.4. IlepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMHMHAPOB).

n/n | Tema 1abopaTOpHOIO 3aHATHSA

O0beM, u

dbopma 00yueHus

OYHas1

3a04yHas

Martpuiiel u onepanud Haa HUMHU. ONpenenuTend U ux
cBoiicTBa. Onpenenurens N-ro nNopsijika.

2

Munops! 1 anredpanueckue nonoiaHeHus. OdpaTHas MaTpula.

N

w

Pemenue nuHeitHON cuCTEMBI ¢ TOMOIIBIO OOPATHON MaTpPHUILIbI
u o popmynam Kpamepa, meton I"aycca.

N

DJeMeHThl BEKTOPHOW anreOpbl

IIpsiMast Ha IIOCKOCTH.

Hp}IMa}I 1 IIJIOCKOCTH B ITPOCTPAHCTBC.

[Tonstue ¢pynkunn. Knace anemenrapusix ¢pynkuuii. [lpenen u

JuddepennmansHoe ncurciaenne QyHkuu onHor IlepemenHoi

O(o|N[o|o1| B~

OxctpemMyM (YHKIMU. BBIMyKIOCTE W TOYKM Teperuoda.

KommekcHble ynciaa u OCHOBHBIE IeHcTBUA ¢ HUMH. OToOpa-
JKEHHNEC KOMIIJICKCHBIX YHCEJI Ha ITJIOCKOCTH. MO}Iy.]'II) H apryMCHT
KOMITJIEKCHOTO yHciia. AnreOpandeckas U TPUTOHOMETpHYECKast
dbopMbI 3anKcu KoMIUIEKCHOTo uuncia. ®opmyna Diinepa.
IToka3arenbHas popmMa KOMIIJIEKCHOTO YHCIA.

N EEEILSIDSIDS

28




4.5. IlepeyeHb TeM J1a00paTOPHBIX padoT.

Tema nabopaTtopHOro 3aHsATUs

OO0OBéM, u

dbopma 00yueHus

OYHasi

3a04yHas

2

3

4

@DYHKIMU HECKOJIBKUX IIEPEMEHHBIX

2

2

[lepBooOpa3nass u HeompeneneHHbI wuHTErpan. (OCHOBHBIC
CBOMCTBAa HEOIPEIEJICHHOr0 HHTerpana. Talnuiia OCHOBHBIX
MHTErpajgoB. MeToabl HHTErpUPOBAHUS

2

Onpenenennbiii uaTerpan. CBOWMCTBAa ONPEACIICHHOTO WHTErpa-
na. Ilpon3BosHas ONpEENEeHHOr0 MHTErpaja Mo INEPEMEHHOMY
BepxHeMy mipeaeny. @opmyna Hetotona-Jleibnuia.

['eomerpuyeckue NMPUIOKEHUS ONPEAEICHHOrO0 HMHTEerpasa.
Heco0OcTBeHHBIE HHTETPAIBI IEPBOTO M BTOPOTO POIOB

OObikHOBeHHBIE AU(epeHIualIbHbIE YPaBHEHHUS TEPBOTO IO-
psaaka. OOmiee, wacTHoe W ocoboe pemieHus nuddepeHIraIb-
HOro ypaBHeHUs. ['eomerpudeckuii cmbici. Teopema Komru.

OObIKHOBEHHBIE AU epeHIaTbHbIe YPaBHEHUs BBICUINX IOPS-
KoB. ['eomerpuueckoe ucronkoBanus. Teopema Kou. OObIKHOBEH-
Hble TuddepeHaIbHbIe YpaBHEHHs BTOPOTrO MOPs/IKa

CrpykTypa 00ILIero peueHus JUHEWHBIX HEOJHOPOIHBIX IH(]-
(bepeHIMaNbHBIX ypaBHeHUH. JIuHeliHble oxHOpOIHBIE TUdde-
pEHLUMAIBHBIE YPABHEHUS C TOCTOSHHBIMH KO3(p(HUIHEHTaMHU.
Jluneitaple HeogHOpOAHBIE AH(QepeH- NIHanbHbIE YpaBHEHHUS
BTOporo mnopsaka. Meron Jlarpanxa. MeTtoa HeompeeIeHHbIX
KO3 (HUIIUEHTOB.

CxomuMOCTh U CyMMa YHCIIOBOTO psia. CBOMCTBA CXOMSIIMXCS Psi-
noB. [Ipu3Haku cxoaumocty. 3Hakouepenyromuecs: paapl. [Ipu3Hak
JleriOHM1a. AOCOIIIOTHAS U YCIIOBHASI CXOAMMOCTB PsiJIOB

OyHkioHaneHbIe psaabl. Teopema AbGens. Paguyc um uHTepBan
CXOJMMOCTU CTeneHHOro psiaa. CBOHCTBA CTENEHHBIX pPSAIOB.
Paznoxxenue QyHKIMA B cTeneHHble psabl. PasnoskeHue snemMeH-
TapHbIX QYHKIUI B CTENIEHHBIE PSJIBI.

10

OcHoBHBIE (POPMYIIBI IJIs1 BBIYUCIICHUS BEpOSTHOCTEN Teopembl
CJIOKEHUSI U YMHOXKEHUSI BEPOSTHOCTU. Y CIIOBHAsI BEPOSITHOCTD U
teopeMa bepHysuim.

11

CrnyyaiiHble BEIMYMHBI JUCKPETHOTO M HENPEPHIBHOIO THIIA.
YuciioBble XapaKTEPUCTUKH CIIyYalHBIX BEIWMYHMH: MaTeMaTH4de-
CKO€ OKHJaHUE, NUCIEPCUs, CpeAHEe KBAAPATUYECKOE OTKIIOHE-
HUE, HadallbHbIC U IIEHTPAJIbHbIE MOMEHTBI 3aKOHBI pacIpesesie-
HUS CIIy4alHBIX BEIUYUH

12

DNEMEHTHI MATEMAaTHYECKON CTaTUCTUKHU

I'enepanbHas coBokymHOCTh. BbiOopka. Bujel BpIOOpOUHBIX
CTaTHUCTUYECKHUX PACHpPENENIEHUI, UX CBsI3b Apyr ¢ apyrom. llo-
jurod. I'ucrorpamma.

13

ToueuHble OLIEHKM NapaMeTpoB pacHpelieleHUl U UX CBOMCTBA
[Tonsitne moBepuTenbHOro MHTEpBana. [locTpoeHne MOBEpUTEIH-
HBIX MHTEPBAIOB, MOKPHIBAIOIIMX C 33JaHHOW HAJEKHOCTBIO Ma-
pamMeTpbl HOPMAJIbHOT'O PaCIpPEIEICHUSI.




1 2

w
o

14 |Ucnons3oBanue kpurepus Ilupcona 1isi mpoBepKH HOp- Majlb- 2 -
HOCTH TeopeTuueckoro pacnpezaenenus. Kpurepuit ®duepa

15 |[IpoBepka rumoTe3bl O PABEHCTBE AMCIEPCUM JBYX HOpMallb- 2 -
HBIX TPU3HAKOB. OHO(MAKTOPHBIN TUCIICPCHOHHBINA aHAIN3.
16 |Craructuueckue MeTOIbl OOpabOTKM JKCIEPUMEHTa b- HBIX 2 -

nansbix. Ucnons3oBanue MHK i1 oThICKaHusI TapaMeTpoB JIU-
HEHHON Mojenu, MPUOIUKEHHO OIUCHIBAIOIICH OIBITHBIC JIaH-
HBIC, U JUIS HAXOXICHUS MPUOIMKEHHOTO PEIISHUsT TIepeonpeie-
JIEHHBIX CUCTEM

17 |O6mas mnoctaHoBKa 3aaud JIMHEHHOrO MPOrpaMMHUPOBAHMSL. 2 2
[Ipumeps! 3amad JIMHEHHOTO IMPOTrPaMMHPOBAHUS: 3a/a4a ONTH-
MaJIbHOT'O HCIIOJIb30BAHUS PECYPCOB.

18 |Kputepuii ONTHMAIBHOCTH pEUICHUS 3aJa4d JTUHEHHOTO Ipo- 2 2
rpamMMupoBanus. CuMIUIEKCHbIN MeToa. TpaHcnopTHas 3a1a4a
Bcero 40 10

4.6. Buabl caMOCTOSITE/IbHOH PaGoThl CTY1€HTOB U MepevYeHb
y4eOHO-MeTOAUYeCKOro odecneyeHus AJIsi CaMOCTOSATEIbHOH padoThbl 00y4al0IIMXCH.
4.6.1. IloAroToBKA K aAyANTOPHBLIM 3aHATHSIIM.

OcHoBHOIT opmoii yuyeOHOU paboThl 00yJaromuxcsi o4HOM (HOpMBI 00yUEeHHUS SIBISIETCA
M3yYCHHE JICKIIMH, B YCIOBUSAX 3a09HOM (POPMBI OOYUEHUs - CaMOCTOSITENbHAsT padoTa HaJ JIeK-
IIMOHHBIM U YU4€OHBIM MaTepHAIOM.

N3ydas marepuan mo JeKUUsM U Y4€OHMKY, CIE€IyeT MEePEeXOAMUTh K CIEeIyIOIIEeMy BO-
[IpO- Cy TOJIBKO IOCJI€ YCBOEHUS MpeAblAyliero marepuana. I[Ipu uM3ydeHUHM KOHKPETHOIO
BOIpOca HEOOXoIUMO oOpamarh oco0oe BHHMaHME Ha (OPMYJIUPOBKY, ONpEAETIeHUs HC-
XOJHBIX TOHS- THH, a TaKkXe TeX, KOTOpblE IMOSBISIOTCS BIEPBbIE B M3y4aeMOM pasJielie.
Pa3zo0parbcst B 00IIMX W OTIIMYMUTENBHBIX YepTax 3TUX MOHATHH, U3yUUTh UX CBS3b.

Cnenyer o0patuTh BHUMaHuE Ha (GOPMYJIUPOBKM OCHOBHBIX MOHATHH Kypca. Heobxo-
M- MO pa3o0paTh MPUMEpPHI, KOTOPBIE MOSCHSIOT TAKHE ONPeIeICHHS.

[Ipn u3ydyeHun Martepuana Mo y4eOHUKY IOJIE3HO BECTH KOHCIEKT, B KOTOPOM DPEKO-
MEH- JIyeTCsl BBIUCHIBATh OINpENeNeHNs,, OCHOBHbIE (DOPMYJIbl, YPaBHEHHUs, B JIOTHYECKOM IO-
ClIeI0Ba- TENbHOCTH UX U3JI0KEHUS.

Ha monsix KOHCIEKTa cielyeT OTMeuaTb BOMPOCHI, 10 KOTOPBIM TpeOyeTcsi KOHCYIbTa-
usl TpenojaBaress. 3anucu B KOHCHEKTE TOJKHBI ObITh YMCTHIMH, aKKypaTHBIMU U pacro-
JIOXKEHBI B OTIPEJICIIEHHOM TOPSIKE, COOTBETCTBYIOIIEM paboyeii mporpamme Kypca.

[Tocne m3yueHuss Kaxa0i TeMbl U PEUICHHs JIOCTaTOYHOTO KOJUYECTBA 3a/ad 10 Te-
M€, CTYIEHTY PEKOMEHAYETCs BOCHPOM3BECTH IO IMaMSTH OIpeJesIeHHs, BBIBOJBI (HOpMYII,
¢dbopMy- JMPOBKM M JOKa3aTelbCTBa TeopeM. Bompochl 11 caMONpOBEPKHU NPUBEICHBI B
Hacrosimel mporpamme. OHHM TMOCTaBJIEHBI C IEIBI0 MOMOYb OBICTPO COPUEHTHPOBATHCS WU
BbIOpaTh IMpa- BWJIBHYIO MOCIEA0BATEIIbHOCTh U3yUEHUS, 3aKPEIUICHHs M MPOBEPKU MPOYHO-
CTH YCBOGHHUS M3y- 4YaeMOro marepuaia. B ciyyae HEOOXOAMMOCTH HAJIO €Ile pa3 BEPHYTHCS
K y4eOHOMY MaTepuainy. BaXHBIM KpUTEpHUEM YCBOECHMSI TEOPUU SIBISETCS yMEHHE pelaTh
3a7/a4M Ha MPOWICHHBI MaTepHall.

4.6.2. IlepeyeHb TeM KypCcOBbIX padoT (MPOEKTOB).

He npenycmoTpeHsL.



4.6.3. Ilepeyenn TeM pedepaToB, pacieTHO-rpadgpuyeckux pador.

Ne \
o Tembl pacu€THO-TpapUUECKUX pabOT
1 | AHanuTHYecKas TeOMEeTpUsl Ha TUIOCKOCTH (pacdyeT TPeyroibHUKA, KPUBBIE BTOPOTO IO-
psIKa)
2 | AHanutuyeckasi T€OMETPHUsI B IPOCTPAHCTBE (pacueT MUpaMuibl)
3 | llpexen. HenpepbiBHOCTH
4 | BeruucieHne npou3BOAHBIX (YHKIUI OTHOTO apryMeHTa
5 | OyHKIMH IBYX apryMEHTOB
6 | YucnoBble U QYHKIIMOHAIBHBIC PSIBL.
7 | HeonpeneneHHbIN 1 ONPENEIEHHBIA HHTETpaJIb
8 | Auddepenunanpubie ypaBHEHUS
9 | IuckperHas MaTeMaTHKa
10 | CayuaiiHbie cOOBITHS
11 | CnyyaiiHble BETUYMHBI
12 | OnucarenbHbIe CTATUCTUKU
13 | [IpoBepka CTAaTUCTHYECKUX THIIOTE3
14 | KoppensimoHHbII U perpecCHOHHBIN aHaH3
4.6.4. IlepeyeHb TeM U Y4eOHO-METOJUYECKOT0 o0ecnedeHus1 AJIsl CAMOCTOSITeJIbHOM
padoThI 00y4AKOIIMXCH.
No Tema camocTosATEIbHOU Jlureparypa O0BeM, 4
I /II paboThl dopma oOyueHHs
OYHasi | 3a04Had
1 | Tema I. Onepauuu Hag Bek- | H.III. Kpemep Bricmas wmarematnka 10 20
TOpaMu ¥ MaTpHUIIaMHU it 3koHomucToB. M.: FOHUTH 2011
2 Tema 2. BextopHas H.II. Kpemep Beoicmias maTemaruka 10 18
anredpa st skoHomuctoB. M.: FOHUTH 2011
3 | Tema 3. Beenenue B ana- | H.III. Kpemep Bricmast maremaTnka 10 16
mu3 pyHKUMH oqHOM Tiepe- | A skoHomucToB. M.: KOHUTU 2011
MEHHOI
4 | Tema 4. Teopemsl 0 qucpdpe- | H.III. Kpemep Bricimias maremaTnka 10 16
PEHIUPYEMBIX (DYHKITHSIX it 3koHomuctoB. M.: FOHUTH 2011
5 | Tema 5. MHorouneHst H.II. Kpemep Boicmas matemarnka 12 16
st skoHoMuctoB. M.: FOHUTH 2011
6 | Tema 6. [IpenensHble TEO- H.II. Kpemep Beoicmas matemaruka 12 18
PEMBI TEOPHUH BEPOSITHOCTEH | it SkoHOMECTOB. M.: KOHUTU 2011
7 | Tema 7. Teopus H.III. Kpemep Bricmas maTtemaruka 12 20
JIBOMCTBEHHOCTH g skoHomucToB. M.: FOHUTH 2011
8 | Tema8.IlporpammupoBanne| Kpacc M. C. Maremaruka Juisi SKOHO- 12 20
Ha CeTsIX MHUYECKOro OakajaBpuara [3J1eKTpOH-
9 | Tema 9. JluckpetrHoe HBIN pecypc]: YueOuuk / OuHAHCOBBIN 12 20
IpOrpaMMHUPOBaHHE yHuBepcutet npu IIpaButenscrse Poc-
10 Tema 10./lunaMuyeckoe cuiickoii  ®enepanum;  IToBoKCKuMiA 12 20
porpaMMHUpPOBAHUE FocyIIapCTBeHHHﬁ YHUBCPCUTCT TCJIC-
11| Tema 11. Maremaruue- KOMMYHUKallMd ¥ HMHQOPMATHKH - 12 20
CKasl TEOpHs ONTHMAIIb- Mocksa: OOO "Hayuno-uznarenbckui
HOI'O yIIpaBJICHUA LHCHTP I/IHCDPA-M", 2020 -472 c.




12| Tema 12. DxOHOMHKO- 12 28
MaTeMaTHYECKHE MOJIEITN
Bcero: 136 232
4.6.5. /Ipyrue BUAbI CAMOCTOSATEIbHOM PadoThI 00y4aIOIIUXCH.
He npenycmoTpeHsl
4.7. IlepeyeHb TeM U BHJAOB 3aHATHI1, IPOBOJAMMbIX B HHTEPAKTHBHOI (hopMme.
No dopma Tema 3ansTus HNHTepakTuBHBIN O06bewMm,
n/n | 3aHATus METOA q
1 PBanstne  [MaTterpupoBaHue JUHEHHBIX auddeperuun- ([IporpaMMupoBaHHOE 4
CCMHUHAPCKOlaIpHpIX  ypaBHEHUH BTOPOro MOpsIKa ¢ [0OydeHHeE.
fOTHIA 0 CTOSHHBIMU KOO (HIIHEHTAMH.
2 [Bamstne  |PemieHue TMHEWHBIX Pa3sHOCTHBIX ypaBHe- |[IporpammmpoBaHHOE 4
CEMUHAPCKOlpif ¢ MOCTOSTHHBIMU KO3 (QUITMEHTaMHU. oOyueHue.
3 Pamstne  |Psuer Teinopa u Makiopena. Ipeacras- ([IporpaMmmupoBaHHOe 4
CCMHUHAPCKOneppe QyHKUMNA B BUIE CTENEHHOTO psiaa. [00ydeHHE.
ro Thira [TpuGmykeHHBIE BHIYMCIICHHSL.
4 [Bamsarne  |CuUMIUIGKCHBI Meroj] peueHus 3anaqd |[IporpammupoBaHHOE 4
CCMUHAPCKO |pyiHefHOr0 MPOrpaMMHUPOBAHUSL. oOyueHue.
Bceero 16

5. (I)OH)I OLHCHOYHBLIX CPEACTB AJA IPOBECACHUA HpOMe)I(yTO‘IHOﬁ arrecraluu.

IlonHoe ommcaHue (I)OHI[a OICHOYHBIX CPEACTB IJIA HpOMe)I(YTO‘lHOI\/’I arTeCTallun O6y—
YaroIuUXCss € MEPCUHCM KOMHCTGHHHﬁ, OIMCaHuEeM IIOKa3aTeled u KPpUTCPHUCB OILICHUBAHUA
KOMHGTGHHI/Iﬁ, IIKaJI OLCHWBAHWA, TUIIOBBIC KOHTPOJIBHBIC 3aJaHUA U METOANYCCKUC MaTCpUa-
JIbI IMPEACTABJICHBI B COOTBETCTBYOIICM JOKYMCHTC dOC JUCLUMIUIMHBEI MaTemaTHka.

6. YueOHO-MeTOANYECKOEe 00eceYyeHre TUCIMIINHBIL.

6.1. PekoMeHayeMas JIMTepaTypa.

Tun pexomenaa-

A

roJl M MeCTO U31aHMS)

Hepeqeﬂb U PEKBU3UTHI JIMTEPATYPbI (aBTop, Ha3BaHHe,

KoaunuectBo
PK3. B OM0-

JIHOTEKE

1

| 2

3

1.1. OcHoOBHAs JTH-
Teparypa

Tpoda, 2005 - 399 ¢

3aiinieB U. A. Bricias MmaremMatuka: y4€OHUK JUISI CTYICHTOB
CEehCKOX035HUCTBEHHBIX By30B / 1. A. 3aiinieB - Mockga:

322

Kpacc M. C. MaTtemaruka Jij1si 9)KOHOMHUYECKOT0 OaKaiaBpra-
Ta [JIEKTPOHHBIN pecypc]: YueOnuk / DUHAHCOBBIN YHUBED-
curet npu [IpaBurenscrBe Poccuiickoit denepaunu; [1o-
BOJDKCKUU TOCYAAPCTBEHHBIM YHUBEPCUTET TEICKOMMYHHKA-
it 1 uHpopmaruku - Mocksa: OOO "Hay4yHo-u31aTebCKUN
nentp MHOPA-M", 2020 - 472 c. [OU] [9BC 3nanuym]

)

Kpemep H. I11. Briciias MmaTeMaTuka /i1 5KOHOMHUCTOB [3J1€K-
TPOHHBIN pecypc]: Y4eOHUK Il CTYIEHTOB By30B, 00ydaro-
IIUXCS IO SKOHOMHYECKUM CIEIUATBHOCTIM: YueOHuK / Ou-
HaHCOBBIN yHUBepcuteT npu [IpaBurensctBe Poccuiickoii

)




Tun pekomenaa-
1107071

IlepeyeHb U peKBU3HUTHI JIUTEPATYPbI (ABTOP, HA3BAHME,
roJl M MeCTO U31aHMsl)

KoaunuectBO
JK3. B OM0-
JHOTEKe

1

2

3

®epnepauun - Mocksa: U3natenscto "FOHUTU-JTAHA",
2017 - 479 c. [DU] [OBbC 3nannym]|

Kpemep H. III. Teopus BEpOATHOCTEN U MaTEMaTUYECKas CTa-
TUCTHKA: y4EOHUK JJIsl CTYIE€HTOB BY30B, 00y4aroIIUXCsl 110
skoHOMHYecKuM crneranbHocTsM / H. 1. Kpemep - M.
FOuuTH, 2009 - 552 C.

182

[Tankun A. C. 3agauu ¢ penieHrus MU 0 BbICIIECH MaTeMaTH-
KE, TEOPUU BEPOSTHOCTEH, MATEMATUYECKON CTaTUCTHKE, Ma-
TEMaTUYECKOMY IIPOrPAMMHUPOBAHMIO [3JIEKTPOHHBIN pecypc]:
YyebOHoe nmocobue / HoBocubupckuii HalioHaIbHBIN UCCIIe-
JOBAaTEIbCKUN TOCyIapCTBeHHBIN yHUBepcuTeT; HoBocuOup-
CKMI HAllMOHAJIBHBIN MCCIIEI0BATEIbCKHUM IOCY1apCTBEHHBIN
yHUBepcuTeT - MockBa: M31arenbcko-Topropas KOpropanus
"MamxoB u K", 2017 - 432 c. [DU] [ObC 3nannym]|

6)!

1.2. JloniomHUTENb-
Has JIUTeparypa

byxosen A.I'. Teopust BeposiTHOCTEH: y4eOHO-METOUUECKOE
mocoOue 1Mo U3yYCHUIO JUCIUTUIUHBI JJIs1 CTYICHTOB JTHEBHOM
¢dopmel 00ydenus. Hampasienne noarorosku:080100 "Dko-
nomuka". Kpanudukanus (crenens) bakanasp / A.I'. Byxo-
Bell, H.A. Kopab6nuna, }0.B. Hekpacos; Boponesx. roc. arpap.
yH-T - BopoHex: BopoHexckuii ToCy1apCTBeHHBIH arpapHbIi
yauBepcuteT, 2012 - 82 c¢. [LIUAT 5888] [I1T]

192

OcHOBBI TMHENHHOH anreOpbl: yueOHoe mocodue 1is CTyAEH-
TOB (paKyJibTeTa OyXrajTepckoro yuéra u GuHaHCOB, IPOXO-
JSAMIMX TOoAroTOBKY 1o Hanpasiaenuro 080100.62 (38.03.01)
"Oxonomuka" / A. I'. byxoser [u np.]; Boponexckuii rocy-
JApCTBEHHBIN arpapHblii yHUBEpPCUTET ; oA pen. A. I'. by-
x0BIA - BopoHex: BopoHEKCKHIT TOCYAapCTBEHHBIN arpap-
HbII yHUBepcutet, 2015 - 137 c. [LIUT 12845] [TIT]

34

Cnunenko A. M. YucnoBble 1 QyHKIIMOHAIBHBIE PSJIBI C TPa-
¢duxoit B cucteme MATHCAD: yue6.-meTos1. mocodue asis
cTyneHToB u acnupantoB BIAY / A. M. Cnunenko, T.E.
XopmieBa; Boponex. roc. arpap. yH-T - Boponex: BI'AY,
2011 - 77 c. [LUT 5419] [I1T]

107

[umnaues B. C. Breiciiast maTemMaTHKa [31€KTPOHHBIN pecypc]:
VYyeOHuk / MOCKOBCKUI TOCYJJapCTBEHHBIN YHUBEPCUTET UM.
M.B. JIomoHOCOBa, (paKyIbTET BBIYMCIUTEIBHON MaTEMATUKU
u kubepHeruku - Mocksa: OOO "HayuyHo-u3natenbckuit
uentp MHOPA-M", 2019 - 479 c. [OU] [9BC 3nanuym|

)

HIumkuna JI.A. MaremaTtuka: yaueOHOe mocodue [ cTyieH-
TOB MEPBOTO Kypca OYHOTO OT/AETICHUS PaKyabTeTa SKOHOMHU-
K1 ¥ MeHekMenTa HanpasiieHus 080200 "MenemxmeHT" o
npoduisam "lIponsBoacTBennsiii MeHeKMEHT B AITK"
"Mapketunr" | / JI.A. lumkuna; Boponex. roc. arpap. yH-T
- Boponex: BopoHexckuil rocy1apCTBEHHBIA arpapHbIid yHU-
BepcuteT, 2013 - 253 c. [UUT 7432] [IIT]

91




Tun pekomenaa-
1107071

IlepeyeHb U peKBU3HUTHI JIUTEPATYPbI (ABTOP, HA3BAHME,
roJl M MeCTO U31aHMsl)

KoaunuectBO
JK3. B OM0-
JHOTEKe

1

2

3

2.2. Metonnue-
CKHE U3IaHUA

Maremartuka [ D1eKTpOHHBINA pecypc|: METOIMYECKHUE yKa3a-
HUS [0 OCBOCHUIO TUCIUIUIUHBI JIJIs1 00yYarouxcs mo
HarnpaieHu o moaArotoBku 38.03.02 MeHemKMEHT MPOPHITIO
«IIpounsBoacTBeHHbI MeHEeKMEHT B AITK» / Boponexckuii
roCy/1apCTBEHHbIN arpapHblil yauBepcurer ; [coct. 0. B.
Hexkpacogs] - Boponex: BopoHexxckuil rocynapCTBEHHBIN ar-
papublif yausepcutert, 2019 [I1T]

6)4!

Maremartuka [ D1eKTpOHHBINA pecypc|: METOIMYECKHUE yKa3a-
HUS IO CaMOCTOSTEIbHOM paboTe i 00y4aromuxcs o
HarpasiieHu10 moarotoBku 38.03.02 MenemxkmeHT npoduito
«IIpounsBoacTBeHHbI MeHeKMEHT B AITK» / Boponexckuii
roCy/1apCTBEHHBbIN arpapHblil yauBepcurer ; [coct. 0. B.
Hekpacog] - Boponex: BopoHnexckuii rocyaapcTBEHHBIH ar-
papubiif yausepcutet, 2019 [I1T]

6)!

2.3. [lepuoauue-
CKHE U3IaHNUA

BectHuk BopoHexcKoro rocy1apcTBEHHOTO arpapHOTo YHU-
BEPCUTETA: TCOPETUICCKHUI M HAyYHO-TIPAKTUICCKUH JKypHaT /
Boponex. roc. arpap. yu-T - Boponex: BI'AY, 1998-

B ITIOAITMCKE

Bectauk BopoHexCcKOro rocy1apcTBEHHOIO YHUBEPCUTETA.
Cepus: @usuka. MaTemMaTuka: [Hay4qHbIH )KypHaJ | / peIKouL.:
baes A./l. (rn. pex.) u ap. - Boponex: Boponesxckuii rocy-
napcTBeHHBIN yHuBepuret, 2020 [DU]

B IIOAITNCKE




6.2. Ilepeyenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn « UHTEp-
HeT», He00OXOAUMBIX /1JIs1 0CBOCHHS THCIHHUIIMHBI.

1. MudopmannoHHO-CIIpaBOYHAs cucreMa  «B  momouip CTYyJEHTaM» URL:
http://ditisuct.run exponenta.ru (nara oopamenus: 01.11.2015).

2. OO6pa3oBaTenbHBIN MaTeMaTH4YECKU cauT «EXxponenta.ruy.
URL:http://www.exponenta.ru (zara obpamenus: 01.11.2015) .

3. Jlekumu, mpUMEpbl PeUICHUs 3a/1a4, HHTETPajbl U MPOU3BOAHBIC, MU (PEpEeHIIUPOBAHHE,
TOKII, DOnexkrponnsle yueOHuKU. TumoBoi pacuer u3 3anaunuka KysnemoBa URL:
http://www.matclub.ru (zara o6pamenus: 01.11.2015).

4. «OOpa3oBatenbHbli MaTtemaTuyeckuit caiit Math.ruy. URL:http://www.math.ru (mara
obparenus: 01.11.2015).

5. «Beicmas maremaruka» (MOMOIIL CTyJAeHTaM) — JIeKIHU, SIeKTPOHHBIE YYeOHUKH, pe-
ImeHne KOHTpoibHBIX — pabor.URL:http://www.mathelp.spb.ru (mara o6parienus:
01.11.2015).

6. Jlekumu 1o BhIcHIe Marematuke: Marematuueckuii ananu3; JuddepeHnumanbabie
YpaBHECHUS; AHanutnyeckas reomerpus, Teopus BEPOSITHOCTEN U
ap.URL:http://www.mathelp.spb.ru (gara oopamenus: 01.11.2015).

7. Beicmas mMareMaTHKa JJs CTYACHTOB M aOWTYpPHEHTOB — HMHTETPAjbl U NPOU3BOJHEIC,
psIbI, TOKII, middepeHnupoBanue, JICKIIHH, 3ajauM, yICOHUKH.
URL:http://www.fismat.ru (nara oopamenus: 01.11.2015).

8. Caiit o wmaremarmuyeckom anamuse. URL:http://www.trubanov.ru (mara oGparenus:
01.11.2015).

9. http://znanium.com — DeKTpOHHBIA Katajor OWOIMOTEKH BOpPOHEKCKOro rocyaap-
CTBEHHOT'O arpapHoOro yHHUBepCcHTeTa MeHH umreparopa [lerpa |

10. http://e.lanbook.com — DnexTpoHHBIH Katamor OHOIHOTEKH BOpOHEKCKOro rocymap-
CTBEHHOT'O arpapHoOro yHHBEepCcHTETa MeHH umreparopa [lerpa |

11. www.prospektnauki.ru — DnekTpoHHbIil KaTanor 6ubinoTekn BopoHekckoro rocyaap-
CTBEHHOT'O arpapHoOro YHHBEpCHTETa MeHH umreparopa [lerpa |

12. http://rucont.ru/ — DrekTpoHHBIH KaTagor OMOIHOTEKH BOPOHEKCKOTO rOCYaapCTBEH-
HOTO arpapHOTro yHUBEpCUTETa MMeHH umrneparopa [lerpa |

13. http://lwww.cnshb.ru/terminal/ — DnekrpoHHbIii Katamor OubanoTekn BopoHEIKCKOro
TOCYIapCTBEHHOT'O arpapHOro yHUBEpcUTeTa iMeHu nMmepatopa [lerpa |

14. www.elibrary.ru — DiaeKTpoHHBINH KaTanor OHONMHOTEKH BOpPOHEKCKOTO roCymaapCTBEH-
HOTO arpapHoOro yHUBEpCUTETa MMeHH umrneparopa [lerpa |

15. http://archive.neicon.ru/ — DnektpoHHbId Katagor OHOMMOTEKH BopoHekckoro rocy-
JTapCTBEHHOTO arpapHoOro YHHUBepcHTeTa MMeHH nmrneparopa [lerpa |

16. https://u36.pd/ — DaekTpoHHBINH KaTagor O6HOIHOTEKH BOpOHEKCKOro rocyaapCTBEHHO-
r0 arpapHoOTo YHHBEpCHTETa MMeHH umrieparopa [lerpa .

SJEKTPOHHBIE ObPA3OBATEJIBHBIE U UHO®OPMAIIMOHHBIE PECYPCbI,
JOCTYI K KOTOPBIM OBECHHEUUBAETCS HA OCHOBAHUMU IPAMBIX TOI'OBOPOB
Hepequl, AOKYMEHTOB, MOATBEPKIAI0OLINX Haﬂﬂ‘[l/le/ﬂpﬂBO HCIOJb30BaHUA
IHQPPOBBIX (JIEKTPOHHBIX) 0nbanoTek, IBC
(3a epros, COOTBETCTBYIOLIHI CPOKY NostydeHus oopasoBanus o OIT)
YueOnblit Ne HaumeHoBaHHe JOKYMEHTA ¢ yKa3aHHEM PEKBU3HTOB Cpoxk aeiicTBust
roj n/n
2017/2018 | 1. Kontpaxkt Ne 633/1Y ot 04.07.2017 (3bC «JIAHb») 08.08.2017 — 08.08.2018
2. KonTpakT Ne 1305/11Y ot 29.12.2016 (OBC 09.01.2017 — 31.12.2017
«ZNANIUM.COMy)
3. KonTtpakT Ne 240/]1Y ot 19.02.2018 (B3BC 09.01.2018 — 31.12.2018
«ZNANIUM.COMy)
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Kontpakt Ne 587/11Y ot 20.06.2017 («HaruonansHbI# nudpo-
BOH pecypc «PykoHT»)

20.06.2017 — 20.06.2018

5. Kontpakt Ne 1281/]TV ot 12.12.2017 (3BC E-library) 12.12.2017 - 11.12.2018
6. Horosop Nel101/H2B5/2097 ot 28.03.2017 (HaunonansHas 28.03.2017 -28.03.2022
anexTpoHHast oubnunoreka (HOB))
7. AKT BBOJIa B 9KCILTyaTanuio JinekTpoHHoi oubnnorexu BIAY | Beccpouno
Ne 33 o1 19.01.2016
2018/2019 | 1. Kontpaxt Ne 784/1Y ot 24.09.2018 (3BC «JIAHbY) 24.09.2018 — 24.09.2019
2. Konrpakt Ne 240/1Y ot 19.02.2018 (OBC 09.01.2018 — 31.12.2018
«ZNANIUM.COM»)
3. Konrpakt Ne 1184/71Y ot 28.12.2018 (OBC 01.01.2019 - 31.12.2019
«ZNANIUM.COMy)
4. KontpakT 626/J1Y ot 25.07.2018 (95C FOPAIT) 25.07.2018 — 30.07.2019
5. Horoop Ha 0e3BO3ME3THOE MCIIONB30BAHNE TIPOU3BEICHUN B 04.07.2018 — 31.07.2019
OBC IOPAUT Ne 4-11Y ot 04.07.2018
6. JInen3noHHBIH KOHTpAKT Ne 4319/18 627/1Y ot 25.07.2018 25.07.2018 — 25.01.2019
(OBC IPRbooks)
7. JInuensnonHblit KoHTpakT Ne 1172/]1Y ot 24.12.2018 (OBC 25.01.2019 - 31.07.2019
IPRbooks)
8. Kontpakt Ne 1281/]TV ot 12.12.2017 (3BC E-library) 12.12.2017 - 11.12.2018
9. Kontpakt Ne 919/]TY ot 22.10.2018 (3BC E-library) 22.10.2018 — 21.10.2019
10. | Horosop Nel01/H3b/2097 ot 28.03.2017, HannonansHas 28.03.2017 -28.03.2022
anekTpoHHas 6ubnmmnoreka (HOB)
11. | AxT BBOAA B 3KCIUTyaTaruo DiekTpoHHoi oubmmoreku BTAY | Beccpouno
Ne 33 o1 19.01.2016
2019/2020 | 1. Kontpaxt Ne 488/11Y ot 16.07.2019 (3BC «JIAHb») 24.09.2019 — 24.09.2020
2. Konrpakt Ne 4204 DBC/959/1Y ot 24.12.2019 (3BC «ZNA- 01.01.2020-31.12.2020
NIUM.COMy)
3. Kontpaxt Ne 1184/11Y ot 28.12.2018 (OBC 01.01.2019 — 31.12.2019
«ZNANIUM.COMy)
4, Horoop Ha 0e3BO3ME3THOE MCIIONB30BAHNE TIPOU3BEICHHN B 01.08.2019 — 30.07.2020
3BC IOPAUT Ne 7-11Y ot 11.06.2019
5. Konrpakt Ne 487/1Y ot 16.07.2019 (OBC IPRbooks) 01.08.2019 - 31.07.2020
6. Kontpakt Ne 919/]TY ot 22.10.2018 (3BC E-library) 22.10.2018 — 21.10.2019
7. Konrpakt Ne 878/1Y ot 28.11.2019 (OBC E-library) 28.11.2019-27.11.2020
8. Horosop Nel01/H2B/2097 ot 28.03.2017 (HammonansHast 28.03.2017 -28.03.2022
anekTpoHHas oubnmmoreka (HOB))
9. AKT BBOJIa B 9KCILTyaTanuio JinekTpoHHoi oubmmorexun BIAY | Beccpouno
Ne 33 o1 19.01.2016
2020/2021 | 1. Konrpakt Ne 503-J1V ot 14.09.2020. (OBC «JIAHb») 14.09.2020 — 13.09.2021
2. KonrpakT Ne 420436¢-959-1Y ot 24.12.2019. (OBC «ZNA- 01.01.2020 — 31.12.2020
NIUM.COMy)
3. Kontpaxt Ne 392 ot 03.07.2020. (35C FOPAUT — (BO)) 01.08.2020 — 31.07.2021
4, Kontpakt Ne 426-11Y ot 27.07.2020. 35C (OBC IPRbooks) 01.08.2020 — 31.07.2021
5. Kontpakt Ne 878/]TY ot 28.11.2019 (3BC E-library) 28.11.2019-27.11.2020
6. Horosop Nel101/HDOB/2097 ot 28.03.2017 (HaunonansHas 28.03.2017 -28.03.2022

anekTpoHHas 6ubnmoreka (HOB))




Ne 33 o1 19.01.2016

AKT BBOJIa B 9KCILTyaTaluio JJ1eKTpoHHol Oubnnorexu BI'AY

Beccpouro

6.3. CpeacrTBa odecneyeHnsi 0CBOEHUSI JUCHUILTHHBI.

6.3.1. KomnbioTepHble o0ydaromme 1

KOHTPOJIMpYOIIIHE IPpOrpaMMabl.

Ne Bun HanmenoBanme mporpaMMHOTO 00ECIICUCHIS DyHKIUS TPOrPaMMHOTO
y4e0HOT0 obecrnievyeHus
SaHATHA KOHTPOJIUP | MOJIEIUpY | 00y4aro

yromas FOILAst nias

1 3aHsaTHE MSWindows; OfficeMSWindows / OpenOffice; Ado- - - +

neximonnoro | beReader / DjVuReader; Snnexc Bpaysep / MozillaFire-
THIIA fox / InternetExplorer; DrWebES; 7-Zip; MediaPlayer-
Classic
2 3anarue MSWindows; OfficeMSWindows / OpenOffice; Ado- + - +
CEeMHHAPCKOT beReader/DjVuReader; Sunexc bpaysep/MozillaFirefox /
O THIIA InternetExplorer; DrWebES; 7-Zip; MediaPlayerClassic,
ALT Linux, LibreOffice

6.3.2. Ayauo- u Buieonocoous.
He npenycmoTtpeHnst

6.3.3. KoMnboTepHbIe Mpe3eHTAllNU Y4eOHBIX KYPCOB.
[To OCHOBHBIM Te€MaM JICKIIUN TPETYCMOTPEHBI KOMITBIOTEPHBIC TIPE3CHTAIUH.

7. Onucanue MaTepuaIbHO-TEXHMYECKOH 0a3bl, HeO0OX0AUMOii
AJISE OCYHIECTBJICHHs1 00Pa30BaTe1LHOI0 IPoLecca 1o JMCUHILINHE.

HaunmMeHnoBaHne nmoMemmeHui uist IpOBEICHNS BCEX BUIOB yueo-
HOH JIeSITeIbHOCTH, NIPEAYCMOTPEHHOH yueOHBIM IUIAHOM, B TOM
YHCIIe TIOMEIIEHHS sl CAMOCTOATENLHON PaboThl, C yKa3aHUEeM
HIepeyHst OCHOBHOTO 000py/I0BaHMs, yueOHO-HATJISITHBIX TTOCOONH
1 ACTIOJIB3yEMOT'0 TIPOTPAMMHOT0 00eCTIeUeHNS

Anpec (MECTOMONOXKEHNE) TOMEIIEHIH IS TPo-
BEJICHUsI BCEX BUIOB YUeOHOM JCSATEILHOCTH,
NPeTyCMOTPEHHON yueOHBIM IUTaHOM (B ClIydae
peanusanuu 00pa3oBaTeNbHO NPOrpaMMBbl B ce-
TEBOW (popMe TOTONHHUTEIBHO YKa3bIBACTCS
HaMMEHOBaHUE OpPraHU3allu, ¢ KOTOPOil 3aKITIO-
YeH JIOTOBOP)

Y4eOHas ayauTOpus Ui MIPOBEICHUS 3aHATHH JEKIIHOHHO-
ro THIA: KOMIUIEKT yueOHON Mebenu, JeMOHCTpaluoHHOe 000py-
JIOBaHUC U Y4eOHO-HAIIISAAHBIC MMOCOOUS, MPE3CHTAI[MOHHOE 000-
pyZAOBaHHUeE, UCTIONB3YEMOE  TpOTrpaMMHOE  oOecreueHue:
MSWindows; OfficeMSWindows / OpenOffice; AdobeReader /
DjVuReader;  fAumexc  bpayzep /  MozillaFirefox /
InternetExplorer; DrWebES; 7-Zip; MediaPlayerClassic

VYueOHast ayauTOpusi Uil NPOBEICHMS 3aHATHH CEMHHAp-
CKOro TuIiia: KOMILICKT yqe6H0171 MG6GJ'II/I, JACMOHCTPAILIMOHHOC
060pYILOBaHI/Ie u yqe6H0-HaFHHIIHLIG HOC06I/I$I, KOMIILKOTEPHI B
ayaAUTOpUU C BBIXOJAOM B JIOKAJIbHYIO CETh U I/IHTepHeT; JJICK-
TPOHHBIC y‘{€6HO-M€TOHI/I‘l€CKI/IC MaTtepualibl; BUACOIMPOCKIINOH-
HOC 060py,HOBaHI/IC JIL npe3eHTauH171; HCIOJIB3YyEMOC IPOTrpaMM-

Hoe obOecneuenne: MSWindows;  OfficeMSWindows /
OpenOffice;  AdobeReader/DjVuReader;  dunekc  Bpay-
sep/MozillaFirefox / InternetExplorer; DrWebES; 7-Zip;

MediaPlayerClassic, ALT Linux, LibreOffice

YueOHas ayIuTopus Ui TEKYIIETO KOHTPOJIS M MPOMEXKY-
TOYHOM aTTECTAlMH, TPYNIOBBIX U WHIUBUAYAIbHBIX KOHCYJIbTa-
[UI: KOMIUIEKT y4eOHOW MeOenn, JeMOHCTPAlMOHHOE 000pyI0-
BaHME M y4eOHO-HAIJISIHBIE TIOCOOMS, KOMITBIOTEPHAsI TEXHUKA C
BO3MOJXKHOCTBIO MOJKIIIOUEHHs K cetn  «VHTepHeT» u obecreue-
HHEM JIOCTYyTIa B JICKTPOHHYIO nH(pOpMaLMOHHO-
00pa3oBaTeNbHYI0 Cpelly, HCIOJIb3yeMOe NpOorpaMMHOE obecrie-

394087, Boponexckas 001acTs, r. BopoHexk, yir.
MpuuypuHa, 1

394087, Boponesxckas obsacts, . Boponex, yi.
Muuypusa, 1

394087, BopoHnexxckas 00J1acTh, T. BopoHex, yiI.
Muuypusa, 1




yenre MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SIugexc Bpaysep / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice

[Momemenne mus XpaHeHUS W MPOMUIAKTHIECKOTO 00CTy-
JKUBaHUS YIeOHOTO O0OPYHOBaHUS: MeOENb UId XpaHeHHS U 00-
CITy>)KHBaHUs y4eOHOTO 000pYyIOBaHUS, NEMOHCTPAIMOHHOE 000-
pyZIOBaHHE W Y4eOHO-HArJAHBIE MOCOOWS, KOMIBIOTEpHAs TeX-
HUKa C BO3MOXHOCTBIO TOAKIIOUEeHHS K cetd "HHTepHer" u
obecrieueHHEM JOCTyNa B DJIEKTPOHHYIO HMH(OPMAIMOHHO-
00pa3oBaTeNbHYI0 Cpely, HUCIOJIb3yeMOoe MporpaMMHOe obecrie-
gerne: MSWindows; OfficeMSWindows /  OpenOffice;
AdobeReader / DjVuReader; fumexc Bpaysep/MozillaFirefox/
InternetExplorer; DrWebES; 7-Zip; MediaPlayerClassic

[lomemenne aust CcaMOCTOSTEIBHOW pabOTHI: KOMIUIEKT
yaeOHo# Mebenn, TeMOHCTpAIiOHHOe 000pyIoBaHNEe W y4eOHO-
HarJsIIHBIE MTOCOOWS, KOMIIBIOTEpHAs TEXHHKa C BO3MOXKHOCTBIO
MOKITIOUeHNs K cetn "HTepHeT" M o0ecriedeHneM oCTyma B
JNIEKTPOHHYIO HH()OPMAIIMOHHO-00PA30BaTENIbHYIO Cpeny, HC-
nmojp3yeMoe mporpammHoe obecredenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SInmekc
Bbpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

394087, Boponexckas 0bmacts, r. BopoHex, yi.
MuaypwuHa, 1, a.245, 117, 118

394087, BopoHnesxckas o0sacTts, r. BopoHex, yi1.
Mwuuypuna, 1, a.113, 115, 116, 119 120, 122,
123a, 126, 219, 220, 224, 241, 273 (¢ 16.00 oo
20.00), 232a




8. MexxnucuuniuHAPHbIEe CBSI3U

IIporoxo.

coryiacoBanus padoueil mporpaMmbl ¢ APYrUMH JUCHUILIMHAMH

HaumenoBanue AUCHUIUIMHBL,
C KOTOPO# POBOAUIIOCH

Kadenpa, ¢ kotopoit
IIPOBOJIMIIOCH COTJIACOBAHHE

[Ipennoxxenus 00 U3MEHEHUSIX
B paboyell mporpaMMe.
3axroueHne 00 uTorax

COIJIaCOBaHHUE
COIJIaCOBaHMS
CraTtucTuka DKOHOMHYECKOr0 aHajn3a, CornacoBaHoO
CTATUCTUKH M MPUKIIATHON
MaTEMaTUKHU
OKOHOMHYESCKAs NOMAC CornacoBaHO

uHpopMaTHKa




Jluct n3MeHeHmi paboyel mporpaMmsl

IIpunoxenue

Howmep
W3MEHEHUS

Howmep nipoToko-
J1a 3ace/laHus
Kadenpsl U 1ata

CtpaHuisl ¢
U3MEHEHUSIMU

ITepeuenb oTkOp-
PEKTUPOBAHHBIX
MMYHKTOB

[Moxnucek 3aBenyro-
mero kKageapoi

[IpoTokon
Ne 010119-11 ot
15.06.2022 r.

m 6.3,6.3.1.;m. 7




[Tpunoxxenune 2

JIuct nepuoAnYECKUX MPOBEPOK paboyeil MporpaMmsl

JomKHOCTHOE JIULIO, TPOBO- Hara [ToTpebHOCTH B [Iepeuenb nyHKTOB, CTP.,
JMBILIEE TIPOBEPKY KOPPEKTHPOBKE pazzenoB, TpeOYIOIUX HU3-
®.1.0., 10/KHOCTD, MOI- MEHEHUH
IIUCh
[Tporokon Pabouas mporpamMmma HET
3aB.kadenpoit Ne 11 ot aKTyaJIU3UPOBAHA HA
[Mankuit BIE== = — 08.06.2021 r. | 2021-2022 yueGubii
roJ
IIporokon | PabGouas nmporpamma
3aB. kadeapoii Ne 010119- aKTyaJIM3HpOBaHa Ha
B.IL H_[aLIKI/:IfI_‘:_; 11 or 2022-2023 y4yeOHblIit
=T T === 15.06.2022 r. | rox
IIpotokon Pabouas mporpamma
3aB. xadeapoit Ne010119-11 | akTyanm3upoBaHa Ha
JLA. lllumkuna oT 2023-2024 y4yeOHbrit
19.06.2023 1. | rox HET
PaGouas nporpamma
N [IpoTokon
3aB. kadenpoit Nol2 ot AKTyaln3MpoBaHa Ha
JLA. lllumkuna 17.06.2004 . 2024-2025 yuebHnbrit
roJt HET
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