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1 IlepeyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 1O IMCIHUIIHHE, COOTHECEHHBIX
¢ IJIAHMPYEeMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON NPOrpaMMbl

B pesynbTare OCBOEHHS OCHOBHOH NpoQecCHOHANbHON 00pa3oBaTeNbHON MPOrpaMMbI
(OITOII) o nanpapnenuto nmoaroropku 09.03.03 Ipuknagnas napopmMaTruka, HAIPaBICHHOCTh
(mpo¢unp) «IIpoekTupoBaHre M BHEApeHHE HH(OPMAIMOHHBIX CHUCTEM», OOYYaroIIUMCS IO
quciumiae «MaTemMaTHKay JOJKEeH OBJIa/IeTh CIEeYIOIIUMHU pe3ybTaTaMu:

Kon
NHnukaTop JOCTHKEHUS
WHIUKAaTOpa [TepedeHb TUTAHUPYEMBIX PE3YJIHTATOB O0yUCHUS
KOMIICTCHIINN
JOCTHIKCHUA 110 JUCIIHUITJINHEC
KOMIIETEHIIUH

OIIK-1 CrocobeH NmpHUMEHSTh €CTECTBEHHOHAYYHBIE M OOIICWH)KEHEPHBIE 3HAHUS, METOJIBI
MaTeMaTHYeCKOro aHajlu3a U MOJAEIMPOBAHUSA, TEOPETHYECKOr0 M 3KCIEPHUMEHTAIBHOTO
HCCIIEJOBaHHS B TPO(hECCHOHANBHON IS TETbHOCTH

3HaTh. OCHOBHbIE (YHJAMEHTAJIbHBIE 3aKOHBI
MaTeMaTUKd U OCHOBHBIE MaTeMaTHYECKHE
METO/bI U1l pelleHHs 3a]1a4

Ucnosnb3yer METOAbI | YMeTh: HCIOJIL30BaTh OCHOBHBIC

COBPEMEHHOTO (dyHIaMEHTaJIbHBIE  3aKOHBl ~MaTeMaTUKH U
OIIK-1.2 MaTeMaTHIECKOTO OCHOBHBIE  MaTeMaTHWYEeCKHE  METOABI I

MHCTPYMEHTapHUs JUISL | pelleHus 3a1a4

peleHus 3a1a4 Baagern: HaBBIKAMU HCITIOIB30BAHUS

(I)YH,I[aMeHTaJ'IbeIX 3aKOHOB MAaTCMAaTHKHM H
OCHOBHBIX MATEMAaTHYCCKUX METOJ0B JJIA
PCUICHUA 3a/1a4

2 Mecro gucuuniannsl B crpykrype OITIOITI BO

JlucuMmiuHa OTHOCUTCS K 00s13aTenbHOM yacTu Onoka 1 «/{ucuunmunasny. M3yyaercs B 1
u 2 cemectpax 1 Kypca mpu ouHoit popme oOydenus, B 1 u 2 cemectpax 1 Kypca mpu 3a0uHOU
dbopme oOyueHus.

N3ydyeHne OUCHMIUIMHBI IIPEAIoJaracT MpEIBAPUTEIIBHOE OCBOCHHE CIENYIOIIMX
JUCLUIUIMH 00111€00pa30BaTeIbHON MIKOJIBL: «AsreOpa 1 Havasla aHaiausa», «['eomeTpus».

JlucumiimHa SIBISIETCS OCHOBOIOJIATAIOLIEH, NMPU U3YYEHUHU CIEAYIOIUX IUCLUIUINH:
«Jloruka», «JluckperHas wmaremaruka», «Cratuctukay, «Teopust BeposiTHOcTeH U
MaTemMaTuueckas cratuctuka», «lMccimegoBaHue omnepanuid ¥ METOAbI  ONTHUMM3ALMN,
«DKOHOMETpUKAY, «OCHOBBI MaTEMATHUYECKOT'O MOJIETHUPOBAHUS.

3 O0beM MCHUIUVIMHBI B 32a4Y€THBIX e€IMHHULAX C YKa3aHMeM KOJM4YeCcTBa
aKaJeMH4YeCKHMX YacOB, BbIJeJEeHHbBIX Ha KOHTAKTHYI paldory oOydamoummxcs ¢
npenogasarejieM (Mo BUAAM Y4YeOHbIX 3aHATHH) M Ha CaMOCTOAITEJbHYI padory
00y4yarIuXxcs

OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISICT 7 3a4€THRIX eUHMUI] (3.€.), 252 JacosB.

Tab6mmma 3.1 - Pacnipegenenne GpoHma BpeMEHH 110 CEMECTPaM M BUAM 3aHSTHI, B 4acax

Bt yueGHbIX 3ansmuii Ounas popma 3aouHas popma
Cemectp 1 | Cemectp2 | Cemectp 1 | Cemectp 2

KonrakTHas padora o0yyaromuxcst c
npenoaaBareJieM (Bcero, Jac) 35 69 11 9
B TOM YHCIIE!
- JICKI[H, Yac 16 16 4 4
B TOM 4YHCII€ B BUJE MPAKTUYECKON IOATOTOBKH, 0 0 0 0
qac




- MPAaKTUYECKUE 3aHATHS, Yac 18 52 6 4
B TOM YHCJI€ B BUJE NPAKTUYECKOH IOATOTOBKH, 0 0 0 0
qac
- 3a4€eT, Yac 1 0 1 0
- DK3aMeH, 4Jac 0 1 0 1
CamocrosiTesbHast pabGora o0yyaromuxcs
(Bcero, yac) 73 75 133 99
B TOM YHCIIE!
-TMIOJITOTOBKA K IPAKTHYECKUM 3aHSITHUSIM, 9ac 33 30 40 30
- pabora ¢ TecTaMH M  BONpPOCAaMH IS 30 97 40 30
CaMONOJTrOTOBKH, Yac
- BBITNIOJIHEHUE KOHTPOJBHBIX paboT, yac 0 0 40 30
- MOJITOTOBKA K 3a4eTy, Yac 10 0 13 0
- MOJITOTOBKA K 9K3aMEHY, Jac 0 18 0 9
Oo6mias TPYAOEMKOCTh 108 144 144 108
qac

3.e. 3 4 4 3

4 Coaep:xxkanue ANCUMIUIMHBI, CTPYKTYPHPOBaHHOe IO pa3aejaM U TeMaM €
YKa3aHHEM OTBeJeHHOI0 Ha HHMX KOJMYeCTBA aKaJeMHYeCKHX 4YacOB M BHJIOB Y4eOHBIX

3aHATHA

Tabnuma 4.1 - Paznensl QTUCHUIUIMHBL U TPYAOEMKOCTh MO BUAAM Y4YeOHBIX 3aHSATHI (B

aKaJeMUYECKHX Yacax)

Bunet yueGHOI paboThl, BKIIIOYAsi CAMOCTOSTENBHYIO paboTy
CTYJICHTOB U TPYJIOEMKOCTD, B 4acax
Ne Pazgen BCETO
TEeMBbI JUCHUIIINHBI JIEKIIAN TpaKTHacCiue ayJIMTOPHBIX CaMOCTOATCILHAA
paboThI pabora
4acoB
OYHO | 3204YHO | OYHO | 320YHO | OYHO | 3a0YHO 0YHO 3a09HO
DJeMEeHTHI JIMHECHHON
1 " BEKTOpHOH | 6 1 8 2 16 3 20 33
anreOpsl
Amnanuruyeckas
2 TEOMETPHS HA| 2 1 4 1 6 2 10 20
IJTIOCKOCTH
3 Beenenne B ananus 6 1 8 2 14 3 15 30
4 KommexcHble unciia 2 1 4 1 6 2 10 20
WuTerpansHoe
HCUYNCIICHHE
5 byHKIHI OJTHOM 4 1 10 1 14 2 15 30
HE3aBHUCHUMOM
TIepEMEHHOM
DyHKIUU
6 HECKOJIBKHX 4 1 12 1 16 2 20 30
MIEPEMEHHBIX
7 Yucnosble psbl 4 1 12 1 16 2 20 30
g | Anbdepenmansure | -, 1| 12| 1 16 2 20 30
ypaBHEHUS
Utoro 32 8 70 10 102 18 130 223




Tabnuua 4.2 - Conep:kaHue TUCIHUILINHBI, CTPYKTYPHUPOBAHHOE MO pa3/ieiaM U TeMaM

Coneprxanne paszaena (TeMbI) JUCITUTUTHHE

Bpewms, ak. gac

OYHas

OYHO-3a04YHas1

BCCTO

B TOM 4YHCIIE B
BUJIE
MIPaKTUYECKON
MOATOTOBKH

BCCTO

B TOM YHUCJIE B
BUIC
MIPaKTUYECKON
MIOJTOTOBKH

Paznen 1. DneMeHTH THHEWHOW M BEKTOPHOW anreOpbl

Jlexyuu

11

OCHOBHBIC TIOHATHS JIMHEHHOH anreOpsl. MaTpHib.
Omnpenenurenn. OOpaTHas MaTpuIa.

1.2

CrcTeMbl TMHEWHBIX aNreOpandecKuX ypaBHEHUH

13

OCHOBHBIE TIOHSTHS BEKTOpHOW anreOpsl. [eiicTBus
Han  Bekropamu.  CKaJsipHOE, BEKTOpHOE H
CMEIIaHHOE POU3BEICHHS

Ilpakmuueckue

abomol

1.4

Martpuusl. JHeticTBust HaJl MaTpHULIAMH.
Onpenenmurennn 2-ro U 3-ro mopsimka. CrocoOsr
BBIUUCIICHUS OTIPEACIUTEICH U OOpaTHON MAaTpHIIBL.
OneMmeHTapHbIe TPeoOpa3oBaHUsl U UX NPUMEHEHHE
JUTSI HAXOKJICHHS paHTa

15

OCHOBHBIE  IIOHATHUS, CBSI3aHHBIE C  CHCTEMBI
nuHeHHbIX  ypaBHeHWil. Teopema  Kponekepa-
Kanemmu. Pemenne cucrem Meromamu Kpamepa u
T'aycca. MaTpuuHbIM METOM PEILIEHUS] CUCTEM

1.6

Bektopel u pgeifictBust ¢ Humu.  CkansipHOe
NpOM3BEACHHE M  €ro  CBoicTBa.  BekrtopHOE
NpoM3BeACHHE W ero cBoicTBa. (CMemaHHOE
NpOM3BEACHUsT M €ero cBoiictBa. [IpuioxeHus
BEKTOPHOT'O M CMEIIAHHOTO POU3BEACHHUN

Pazgen 2. Anasutudeckasi reoMeTpus Ha MJIOCKOCTH

Jlexyuu

21

AHanuTuueckas ~— T€OMETpHst ~ Ha  IUIOCKOCTH.
YpaBHeHUs NPsSMOI Ha MIIOCKOCTH

2

2.2

Kpusbie BTOpOrOo mopsiaka (OKPYXKHOCTb, SJUTHIIC,
runepOoJia, napadosa)

2

IIpakmuueckue pabomoi

2.3

VYpaBHeHUs TpsMOH Ha TIIOCKOCTH. (OCHOBHBIE
3a7]a4M Ha MPSAMYIO

4

24

KpuBsle BTOporo mopsaka (OKpyKHOCTb, JJIIHIIC,
runepOoJia, napadosa)

Pasnen 3. Beenenue B aHanu3

Jlexyuu

3.1

MHoxecTBa. IlonsiTue ¢GyHKIHN.
IMocnenoBarensHocT. Yncno e. Ilpemen ¢yHKIum.
Beckoneuno Mamble (GyHKOHH. OKBHBaJICHTHBIC
OeckoHeuHo Manble (QyHkumu. HenpepsiBHOCTB
dhyHKIIHH

3.2

[MpousBosHass  (GyHKIMM  OAHOW  HE3aBUCHUMOI
nepemeHHOH. JIuddepeHumpoBanne HESBHBIX H
napaMeTpuuecKH 3alaHHbIX (QyHKUuH. [IponsBoaHble
BBICIINX NOpsaAKoB. Auddepennnan GyHkumm.

3.3

I/ICCHGHOBaHI/IC q)yHKIII/Iﬁ IIpyU TOMOIIHN IMTPOU3BOAHBIX

2

Ilpakmuyeckue

abomol

3.4

MHoxecTBa. OieMeHTapHbIe (QYHKIMH, OONACTH
ompeneneHus W obmacth  3HaweHwit. [Ipemen
yuciaoBo mnocnenosatenbHocTH. Ywmcno e. Ilpenen
¢ynkmuu.  ODHOCTOPOHHHWE W JIBYCTOPOHHHE
MIPEIeIbL. Beckoneuno MaJble GhyHKIHH.
OKBUBaJCHTHO OCCKOHEYHO  MaJyible  (yHKITHH.
HemnpepbiBHOoCcTh QyHKIIMU. TOYKM pa3pbiBa U HX




KiaccuuKaIus

35

[IpousBosHast CyMMBI, IPOM3BEICHUS, YacTHOIO,
CIIO>KHOM u oOpatHOi ¢GyHKIHN.
JduddepenunpoBanue GyHKIHIA, 3aJaHHBIX
HapaMeTPUYecKd M HesBHO. [IpoM3BOJHBEIC BBICHINX
HOPSAKOB

3.6

Homsatne  muddepennnana  QyHKOUM  OFHOM
nepemeHHO.  [IpuOmmkeHHOe  BBIYWCIICHHE  C
noMomeio muddepennmana. IlpaBumo Jlomurars.
UccnenoBanue (GyHKIMM OJHOW IEpeMEHHON ¢
UCIIOJIb30BaHUEM IEpBOM M BTOPOIl MPOU3BOJIHBIX U
HOCTPOEHHUE ee rpaduxa

Pasznen 4. KommaekcHble yncia

Jlexyuu

4.1

KomMmiekcHrle 4qHuciia, OCHOBHBIC ITIOHATHS. ﬂeﬁCTBHH
HaJ KOMIUICKCHBIMH YHCJIaMU.

4 0

IIpaxmuyeckue

pabomol

4.2

KommiekcHbie yucra, OCHOBHbIE TIOHATHSL.
['eomeTpuyeckoe n300pakeHHe KOMIIEKCHBIX YHCEL.
@opmbI 3alMCK KOMIUIEKCHBIX uncel. JledcTBus Hana
KOMIUIEKCHBIMU YK CJIaMU

Paznen 5. MHTerpansHoe ucuucieHne QyHKINNH OJHOH

HE3aBUCUMOMN NIEPEMEHHOM

Jlexyuu

51

[lepBooOpasHast W  HEONpEICICHHBI  WHTETpal.
OCHOBHBIEC METOIbI HHTEIPHPOBAHHS

4 0

5.2

WHTerpupoBanne pannoHaIbHBIX IpoOei

2 0

Ilpakmuueckue

abomol

53

[lepBooOpasHast W  HEONpEIEICHHBI  WHTETpall.
OcHOBHBIE METOJIBI WUHTETPUPOBAHUS
(HenocpesncTBEHHOE, 3aMEHOW IIEPEMEHHOW H MO
yacTsiM). VIHTerprpoBaHne panMoHaIbHBIX Jpo0ei

WHTerpupoBanne pannoHaIbHBIX IpoOeit

Pazgen 6. @yHKIMH HECKOJIBKUX NEPEMEHHBIX

Jlexyuu

6.1

@OyHKIMU ABYX HepeMeHHbIX. OCHOBHBIC HOHSATHS.
[MpouszBomubie u  jnuddepenimans  GyHKIUHA
HECKOJIbKHX MEPEMEHHbBIX

6.2

JkcTpeMyM GbyHKIMH IBYX IIepEeMEHHBIX.
HaunOonpiriee u HauMeHbIIee 3HAYCHUS (DYHKIUH B
3aMKHYTOH 00acTn

Ilpaxmuyeckue

pabomoi

6.3

[Monsitue  GYHKIMM  HECKOJNBKUX  IEPEMEHHBIX.
Ipenen ¢bynkuuu B Touke. YacTHBIC MPOU3BOIHBIC.
Honuenii  audpdepenuman. JIuddepenunponanue
CIIOKHBIX W HeABHBIX  QyHKumid.  YacTHble
NpOU3BOJIHBIE U JM(depeHIranbl BRICIINX TOPSAKOB.

6.4

OKcTpeMyM GbyHKIIHN JBYX TIEPEMEHHEBIX.
Heobxoaumoe U 1ocTaToyHOE YCIIOBHS IKCTpEMYMa.
Hauboinbiiee 1 HamMeHbIIee 3HaYCHHS (YHKIUU B
3aMKHYTO# obnacTu

Pazgen 7. YucnoBele psibl

Jlexyuu

7.1

Yucnossie psaasl. OCHOBHBIC MOHITHS. HeoOX0 MBIt
MpU3HAK CXOAMMOCTH. JlocTaTouHble TMpPU3HAKH
CXOJMMOCTH 3HAKOMIOCTOSTHHBIX PSIJIOB

4 0

7.2

3HaKOUYEpENYIONINECs U 3HAKOTIEPEMEHHBIE PSIIIbI

2 0

IIpakxmuueckue

pabomoi

7.3

OcHoBHBIE TOHATHA.  HeoOXoamMbIli  mpu3HAK
CXOIUMOCTU. Psin reomeTpuueckol Mporpeccuu.
Tapmonunueckuit  psan.  [locraTtouHble  MpPU3HAKK
CXOJIMMOCTH 3HAKOMIOCTOSHHBIX PSIOB

74

3HaKoUepeIyonecs W 3HAKONEPEMEHHBIC PSbIL.




[Tpuznak Jlelibuuna | | | |

8 Pasznen 8. Pannr

Jlexyuu
8.1 | JnddepenunanpHple ypaBHEHHS IEPBOTO MOPSIIKA 4 0 1 0
8.2 | InddepennmanpHple ypaBHEHHs BTOPOTO MOPSIKa 2 0 0 0

IIpakmuueckue pabomoi

8.3 | JuddepennnansHple ypaBHEHUS IEPBOTO MOPSIKA C
Pa3IeIIOIUMHUCA TIEPeMEHHBIMH M OZHOPOJHEIE. 4 0 1 0
Jluneiinbie muddepeHnraIbHbIe ypaBHEHUS,
ypaBHeHus bepHyium.

8.4 | IV BeICIIMX TOPSIKOB, JOIYCKAIOMINE TOHIDKEHUE
TOpSI/IKA. Jluneiinpie OITHOPOIHEIC 2 0 0 0
mnddepennmansapie ypasHeHus 11 mopsaka (JIOZAY).

5 IlepeyeHb Y4eOHO-METOAMYECKOr0 O0ecredeHUs IJIA CAMOCTOSITEeJbHON PadoThI
00y4YaKIIUXCS M0 TUCHHILINHE

1. Marematuka. Yacts 2. Komiekcusie uncna. Pagsl. Juddepenunansubie ypaBHEHHS:
yueOHO-MeTomudeckoe mocodue/ A.H. 3unnarymmua, H.I'. Kucenesa, P.M. U6GsToB, E.P.
I'asu3oB. — Kasanb: M3a-Bo Kazanckoro 'AY, 2018. — 64 c. (ISBN 978-5-905201-73-8)

2. Marematuka. Yacte 3. Teopus BeposATHOCTEH. DJIEMEHTBI MaTEeMaTHYECKOM
CTaTUCTHKH: YydeOHOo-meroaunyeckoe nocobue/ A.H. 3unnarymuimna, H.I'. Kucenesa, P.U.
NosToB, E.P. I'azuzos. — Kazans: U3n-Bo Kazanckoro 'AY, 2018. — 80 ¢. (ISBN 978-5-905201-
72-1)

3. Jluneiinas anreOpa W aHAIMTHYECKAas TEOMETPHs: ydyeOHO-MeTonudeckoe mocodue/
E.P. I'azuzos, P.U. U6sToB, H.I'. Kucenesa, A.H. 3unnarynnuna. — Kazans: U3n-Bo Kazanckoro
I'AY, 2019. - 64 c.

4. IIpakTuKyM 1O TUHEIHON anredpe u aHAIMTUYECKOW reoMeTpHH: mpakTukym/ ["a3us3oB
E.P., 3unnarymmuna A.H., M6sroB P.U., Kucenesa H.I'. — Kazaub: U3n-o Kazanckoro
roCyIapCTBEHHOIO arapHoro ynusepcurera, 2020. — 76c¢.

5. IlpakTukyM [0 MaTeMaTUYeCKOMY aHanu3y: npaktukym™m/ I'azuszos E.P., 3unnarynnuna
A.H., U6sToB P.U., Kucenepa H.I'. — Kazann: M31-Bo Kazanckoro 'AY, 2021. — 78c.

6. I'asuzoB, E.P. luddepenunanvueie ypaBHeHusa. Panel: npaktukym/ I'asuzoB E.P.,
3unHarymiuHa A.H., Wo6stoB P.M., Kucemesa H.I'. — Kazanb: W3a-Bo Kazanckoro
rOCYJapCTBEHHOTO arapHoOro yHuBepcureta, 2022, — 52 c.

7. 3unHarymnuHa, A.H. Ilpaktukym mno  gucuumiuHe —«MaTemaruueckoe
monenupoBanuey/ A.H. 3unnarymnuna, H.I'. Kucenesa, P.M. Mo6saroB. — Kazanb: M3a-BO
Kazanckoro I'AY, 2023.- 100 c.

6 @DoHI OLEHOYHBLIX CPEACTB /s NPOBeIeHUS NPOMEKYTOUHOH aTTeCcTAlMU
00y4YAOIIHUXCS 10 TUCHHILINHE
[IpencrasneH B mpuiioKeHUHW K paboueit mporpaMmme TUCIUIUTHHBI «MaTtemMaTHukay

7 llepeyeHb OCHOBHOI U JOMOJHUTEILHON YUeOHOIl JUTepaTypbl, HE00X0AMMOM A5

OCBOEHMS THCIMIIIHHBI
OcHoBHas y4ueOHast TuTepaTypa:

1. bepman, I'. H. C60opHuMK 3a/1a4 110 KypCcy MaTeMaTHUYeCKOTro aHalln3a: yuyeOHoe rmocodue
/ T. H. bepman. — 9-e usn., crep. — Cankr-IlerepOypr: Jlans, 2020. — 492 ¢. — ISBN 978-5-
8114-4862-3. — Tekct: >nekTpoHHbIH/ JlaHb: 31MeKTpoHHO-OubIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/126705.

2. bngros, 3. V. 3agauHuK MO TEOPUH BEPOATHOCTEH M MaTEeMaTHYECKOH CTaTHCTUKE:
yaeOHoe ocooue / 3. Y. busaros. — 2-e uzn., ucnp. — Cankr-IlerepOypr: Jlans, 2018. — 236 c.
— ISBN 978-5-8114-2933-2. — Tekct: »neKTpoHHBIN// JlaHb: 31€KTPOHHO-OMOIHOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/103060.




3. I'ymaii, T. A. MaremaTtuka Ui CTYJACHTOB SKOHOMHUYECKHX HAIpaBIICHHH: yueOHOe
nocobue / T. A. I'ynaii, A. ®. Jonromnomnora, B. A. XKXykoBa. — CtaBponoib: CTaBpOIoJIbCKUN
roCy/IapCTBEHHBIN arpapubiii yauBepcuter, 2021. — 88 ¢. — Tekct: anexrponnsiii // Ludposoii
00pasoBaTenbHBIN pecypce IPR SMART: [caiT]. — URL:
https://www.iprbookshop.ru/121748.html. — Pexxum goctymna: [uist aBTOPU3UP. TOJIb30BATEINCH.

4. Kopoo6eitnukoBa, 1. 0. Maremarnka. Matematudeckasi ctaTuctuka. Y. 6: yueOHOE
nocooue / U. KO. KopobGeitnukoBa, I'. A. TpyoOenkas. — 2-¢ uzn. — Yensabunck, Caparos:
HOxHO-YpaslbCKUii HHCTUTYT yOpaBieHUs U dKOHOMHKHU, Al [Tu Op Meaua, 2019. — 82 ¢c. —
ISBN 978-5-4486-0661-8. — Tekcr: anexrponnsii // Lndpooit o6pazoBatensubiil pecype IPR
SMART: [caiitr]. — URL: https://www.iprbookshop.ru/81484.html. — Pexum mocryma: mis
aBTopu3up. noss3osareneii. - DOI: https://doi.org/10.23682/81484

5. Kopobeitankona, M. FO. Maremaruka. Teopust BepostHocTet. U. 5: yueOHOe mocodue /
H. 10. KopoGeiinukoBa, I'. A. TpyOenkas. — 2-e mu3n. — Yensbunck, Capartos: HOxHo-
VYpanbCckuil HUHCTUTYT yIpaBlieHUs: U 3koHOMUKH, Ail [Tu Op Menua, 2019. — 154 c¢. — ISBN
978-5-4486-0662-5. — Texkct: snexrponnsii // Lludposoit oOpazoBarensublii pecypc IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/81485.html. — Pexum noctyma: mis
aBTOpU3MUp. moss3oBareneii. - DOI: https://doi.org/10.23682/81485

6. Kpemep, H.III. Beicmias maremaTwka Aisi SKOHOMHCTOB: Y4YeOHHUK 7Sl BY30B/
H.III.LKpemep. — 2-e uzmanue mepep. u momn. — Mocksa: TOHUTU, 2001. — 471c. — Tekcr
HEMOCPEICTBEHHBIH.

7. JlobkoBa, H. M. Breiciias maremaTtuka JUisi S5KOHOMHCTOB M MEHEIKEPOB: yueOHOe
nocobue / H. W. JIo6koBa, 10. JI. Makcumos, 10. A. XBarto; moa penakmnueit FO. A. XBaroBa. —
Cankr-IlerepOypr: Jlanmp, 2018. — 520 c¢. — ISBN 978-5-8114-3293-6. — Tekcr:
3JICKTPOHHBIN// Jlansb: ANIEKTPOHHO-OMOINOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/110909.

JononnurenbHas yueOHas uTeparypa:

1. banmuu, K. B. OcHOBBI TeopuM BEpOATHOCTEM M MaTeMaTHYECKOW CTaTUCTHKU:
yueOnuk / K. B. bannun, B. H. bauusikoB, A. B. Pykocyes; nmon o6mieit penakiueit K. B.
bannuna. — 4-e uzn., crep. — Mocksa: ®JIMHTA, 2016. — 489 c¢. — ISBN 978-5-9765-2069-
1. — Tekcr: »snextpoHHbl// JlaHb: snekTpoHHO-OMOMOTEeuHass cucremMa. — URL:
https://e.lanbook.com/book/84347.

2. UsanoB, b. H. Teopuss BeposTHOCTE W MaTemMaTHyecKas CTaTHUCTHKa: y4deOHOe
nocobue / b. H. IBanoB. — 2-e u3a., ucnp. u gon. — Cankt-IlerepOypr: Jlans, 2019. — 224 c.
— ISBN 978-5-8114-3636-1. — Tekct: 3nmekTpoHHBIN// JlaHb: 3JIEKTPOHHO-OMOIHMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/113901.

3. KyapsBues, B.A. KpaTtkuii kypc BbIcIIel MaTeMaTUKH: ydyeOHOe 1mocoOue i By30B/
B.A. KynpsBues. — 7 - oe usnmanue, ucnp. — MockBa: Hayka, 1989. — 656 c. — Tekct
HEIOCPEICTBEHHBIM.

4. TyranOaeB, A. A. Matemaruueckuii ananu3: [Ipenensl: ydeOHoe mocobue / A. A.
Tyran6aeB. — 3-e u3n., crep. — MockBa: ®JIMHTA, 2019. — 65 c. — ISBN 978-5-9765-1219-
1. — Texkcr: onexTpoHHbIH/ JlaHb: s1ekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/119437.

5. llInapena, I'. B. Briciias MmatemaTrka (JinHelHas anredpa): METOAMYECKHE YKa3aHHsI K
BBIIIOJIHEHUIO THUIOBBIX pacuyeToB. [[ns Hampasienunit noaroroBku 38.03.01 DOxoHoMuKa,

38.03.05 bwusnec-undpopmaruka (kBanmuduxanuss — OakamaBp) / [. B. IllmapeBa. —
Cumbeponons: YHHUBEPCHUTET HKOHOMUKH U ympasienus, 2020. — 57 c¢. — Texker:
anektpoHHslt // Ludposoit oOpazoBarenbHbii pecypc [PR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/101397.html. — Pexxum goctyma: ist aBTOPU3UP. TOJIb30BATENEH.



8 Ilepeyenb pecypcoB  HMHGOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHONH  ceTH
«HTepHET», HEOOXOAUMBIX 115l 0CBOEHHSI THCIMIIIHHBI

1. Dnexrponnas Oubnuoreunas cucrema «Jlauwy, https: // e.lanbook.com

2. lIndposoii odbpazoBarenbubiii pecypc IPR SMART, https://www.iprbookshop.ru

3. Hayunas snekrponHas 6ubnuoreka "elibrary.ru" — www.elibrary.ru

4. Marepuasl 1o Mmatematuke, http:// www.math.ru/

5. ®opym, MaTeMaTHUECKUi calT, http://allmatematika.ru/

6. CchUIKH Ha JTydIIie MaTepuabl 10 BhICIICH MaTeMaTuke, http://www.matburo.ru/

7. MaremaTU4eCcKUil MopTaj, Ha KOTOPOM IPEJICTABIEH MIUPOKUN KPYr MaTEPUAIOB IO
MaTeMaTUYeCKUM TUCHHUIUIMHAM, http://www.allmath.ru/

8. KpaTkue sHIMKIIONEANYECKUE CTaThH 10 MaTemartuke, http://mathworld.wolfram.com/

9. ®opmyisl U cripaBovYHas HHGOpMaIs 1o MaTemMaTuke U pusuke, http://fxyz.ru/

10. Poccuiickas rocygapcTBeHHas oubnuoreka, http://www.rsl.ru/

11. MaremaTtuueckue Gpopmysbl U CipaBOUHbIE MaTepuaisbl, http://mathprof/

12. MaTemaTtuka OT IpeeoB U MPOU3BOAHBIX, http://www.exponenta.ru/

9 Meroanveckue yKa3zaHHUs AJis1 00y4al0IIHUXCS 110 OCBOCHUIO M CIHIIJIHHbI

OCHOBHBIMU BHJaMM Y4YeOHBIX 3aHATUI U CTYJEHTOB IO JAAHHOMY Kypcy y4deOHOM
JUCLIUIUIMHBI SBJISIOTCS: JIEKLUH, IPAKTUYECKUE 3aHATHUS, CAMOCTOSATEIbHAsI pab0Ta CTYAEHTOB.

B nexuusax usznararoTcs OCHOBHBIE TEOPETUYECKUE CBEICHMS, COCTABIAIOIIME HAYYHYIO
KOHLENIHIO Kypca. [[j1s yCremHoro ocBoeHus JIEKIIMOHHOTO MaTepralla peKOMEHIyeTCs:

- I10CJIE IPOCITYIIMBAHMSI JIEKIIMH ITPOYUTATD €€ B TOT K€ JCHb;

- BBIJIEJIUTh MapKepaMu OCHOBHBIE [TOJIOKEHUS JIEKIIUU;

- CTPYKTYPHUPOBaTh JICKIIMOHHBIA MaTEpPHUaJl C IIOMOILBIO [IOMET Ha MOJISIX B COOTBETCTBUU
C IPUMEPHBIMU BOIPOCAMH ISl IOATOTOBKH.

B mpouecce NEKIMOHHOTO 3aHATUS CTYINEHT [OJDKEH BBIICIATh BAaKHBIE MOMEHTHI,
BBIBO/IbI, OCHOBHBIE ITOJIOKEHHUSI, BBIIEIATH KJIIOUEBbIE CII0Ba, TeEpMUHBI. O003HAYUTh BOIPOCHI,
TEPMHHBI, MaTEpUal, KOTOPbIN BBI3BIBAET TPYAHOCTH, IIOMETUTDH U IONBITAThCS HAWTU OTBET B
pexoMmenayemoi suteparype. Ecnu camocTtosTensHO He ynaéres pa3oOpaTbcs B Marepualie,
HE00X01uMo c(hOopMYIMPOBATh BOMPOC U 334aTh NPENoJaBaTe 0 Ha KOHCY/IbTAlUH, Ha 3aHATHH.
CryneHTy peKOMEHIyeTcs BO BpeMsl JIEKIIMM Y4acTBOBaTb B OOCYXIAEHMHM HPOOJIEMHBIX
BONPOCOB, BBICKA3bIBaThb M apryMEHTHPOBaTh CBOE MHEHHE. ODTO CHOCOOCTBYET JIydlIemy
YCBOEHHIO MaTepHalia JIEKIIUU 1 00JieryaeT 3allOMUHAHNUE OT/I€IbHBIX BBIBOJOB. [IpocoymanHbiii
MaTepHal JIEKIMU CTYJIEHT JI0JDKEeH mpopabortartb. OT TOro, HacKoJabKO 3((GEKTUBHO 3TO OyneT
C/IeJIaHO, 3aBUCUT M NMPOYHOCTh YCBOEHUs 3HaHWH. PexoMmeHayercs mepeuntarh TEKCT JIEKLUH,
BBISIBUTH OCHOBHBIE MOMEHTBI B KaXKJIOM BOIIPOCE, 3aT€M O3HAKOMMTBCS C H3JI0KEHUEM
COOTBETCTBYIOILIEH TeMbl B Yy4YyeOHMKAaX, NpOaHAIU3UPOBATh JOMOJIHUTEIbHYIO Yy4eOHO-
METOAMYECKYI0O M HAy4YHYIO JIUTepaTypy IO TeMe, pacIiupuB U YriayOMB CBOM 3HaHUS. B
IIPOLIECCe PEKOMEHYETCsl BHITUCHIBATh U3 U3YUYEHHOM JIUTEpaTyphbl U MOJAOUPATh CBOU MIPUMEPHI
K M3JI0)KEHHBIM Ha JIEKIIUH TOJIO0XKEHHUIM.

CamocrosiTenbHast paboTa CTYJEHTOB SBJISIETCS COCTABHOM YacThI0 UX y4eOHON pabOTHI U
UMEET LENbI0 3aKpeIUIeHne M YriyOieHnue MOJIYYeHHBIX 3HAHWM, YMEHUN M HaBBIKOB, MOUCK U
npuoOpereHue HOBBIX 3HaHUU. CamocTosATenbHas paboTa O0y4aroUIMXcs perjaMeHTHpPYeTCs
[TonoxeHueM 00 opraHu3alMy CaMOCTOSTENILHONW PabOThI CTYACHTOB.

CaMmocrosiTenbHasi paboTa CTyJEHTOB BKIIIOYAaeT B ce0sl OCBOCHHE TEOPETHYECKOTO
MaTepuaiga Ha OCHOBE JIEKLUH, OCHOBHOM M JOIOJIHUTENBHOM JIMTEPATyphl; MOATOTOBKY K
71a00paTOPHBIM (MPAKTUYECKUM) 3aHITHSIM B MHIMBUIYaIbHOM U IpynmnoBoM pexknme. CoBeTh
[0 CaMOCTOSITENIbHOW paboTe ¢ TOYKU 3PEHUS MCIIOJIB30BAaHMS JIUTEPATYPhl, BPEMEHH, TITyOHMHbI
npopabOTKU TEMBI, a TAK)KE€ KOHTPOJb 3a JAESITEIbHOCTBIO CTY/I€HTa OCYIIECTBIISIETCS BO BpeMs
3aHATUN.

[lenbto mpenoaBaTens SBISIETCS CTUMYIMPOBAHUE CAMOCTOSATENIBHOTO, YIIIyOJIEHHOTO N3yUCHHUS
MaTepuana Kypca, XOpOIIO CTPYKTYpPUpPOBAHHOE, IOCIEIAOBATEIbHOE W3JI0KEHHE TEOPUM Ha



JICKIIUAX, OTpﬂGOTKa HAaBBIKOB pPCIICHHUA 3aJa4 W CHCTCMHOI'O aHaJIn3a CI/ITyaI_II/Iﬁ Ha
71a00paTOPHBIX (MPAKTHUECKHX ) 3aHATHUSIX, KOHTPOJIb 3HAHUH CTYJICHTOB.

IIpy moOAroTOBKE K MPAKTHUECKUM 3aHATUAM M BBIIOJHEHUU KOHTPOJIBHBIX 3aaHUi
CTYACHTaM CJIeZlyeT UCIOJIb30BaTh JUTEPATYPY U3 MPHUBEICHHOIO B TaHHOM MpOrpamMMe CIIHCKa,
a TaKk)Ke pyKOBOJICTBOBATHCS YKA3aHUAMU M PEKOMEHIALUSAMU MPENoAaBaTes.

[lepen KaxabIM MPAKTUYECKUM 3aHATHEM CTYACHT M3y4aeT IUIaH 3aHATHSA C MEpEeYHEM
TEM M BOIIPOCOB, CIIUCKOM JIUTEPATypbl U JAOMAIIHUM 33JaHUEM II0 BHIHECEHHOMY Ha 3aHSATHE
MaTepHainy.

CryneHTy peKoMeHAYeTCs CIeIyrollas cXxeMa MOArOTOBKU K 3aHSATHIO U BBIIOJHEHMIO
JOMAaIIHUX 3aJaHui:

- IpOpabOTaTh KOHCHEKT JIEKIMMH;

- IPOAHAIM3UPOBATH OCHOBHYIO M JIOTIOJHUTENBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO T10
u3ydaeMoMy paszzeny (MOAyIo);

- U3YYUTH PEIICHUS TUITOBBIX 33]a4;

- pEeLIUTh 3aJaHHbIC JOMAIIHUE 33/1aHus;

- TIPH 3aTPYAHEHUSIX C(HOPMYITHPOBATH BOIIPOCHI K MTPETIOIaBATEITIO.

B KoHIIe KaX/10ro MpakTUYECKOro 3aHATHs CTYEHTHI [IOJyJaroT JJOMAaLIHEe 3a/laHue JUIs
3aKpeIuIeHus] TMPOWACHHOrO Marepuaia. JlomamHue 3agaHus HEOOXOJUMO BBIIOJIHATH K
Kax/10My 3aHATUIO. CIIO’KHBIE BOIPOCHI MOKHO BBIHECTH Ha OOCYXJI€HHE Ha 3aHSATHM WIM Ha
WH/IMBUyaJIbHBIC KOHCYJIbTAIUH.

[IepeyeHp METONMYECKUX YKA3aHUH 11O TUCLUILINHE!

1. Marematuka. Yacts 2. Komiiekcusie uncna. Pagsl. uddepenunansubie ypaBHEHHUS:
yueOHO-MeTonudeckoe mocodoue/ A.H. 3unnarymmua, H.I'. Kucenesa, P.M. U6GsToB, E.P.
I'asuzoB. — Kazanb: M3a-Bo Kazanckoro 'AY, 2018. — 64 c. (ISBN 978-5-905201-73-8)

2. Maremaruka. Yacte 3. Teopust BeposTHOCTEH. OJIEMEHTHl MaTeMaTHUYECKOMN
CTaTHCTUKH: Yy4yeOHO-meToamueckoe mocobue/ A.H. 3unnarymnuna, H.I'. Kucenera, P.U.
NosToB, E.P. T'azuzos. — Kazans: U3n-Bo Kazanckoro 'AY, 2018. — 80 ¢. (ISBN 978-5-905201-
72-1)

3. Jluneiinas anreOpa U aHAJIUTHYECKas T€OMETpHUs: Y4eOHO-METOAMYECKoe rMocobdue/
E.P. T'azuzos, P.U. U6sToB, H.I'. Kucenesa, A.H. 3unnarynnuna. — Kazans: U3n-Bo Kazanckoro
'AY, 2019. - 64 c.

4. IIpakTUKyM 110 JINHEIHOH anredpe U aHATUTUYECKON TeOMEeTpHUM: MPakTUKyM/ I'a3nu30B
E.P., 3unnarymmuna A.H., U6sroB P.U., Kucenesa H.I'. — Kazaup: N3n-o Kazanckoro
roCyIapCTBEHHOIO arapHoro ynusepcurera, 2020. — 76c¢.

5. IlpakTukyM [0 MaTeMaTHUYecKOMy aHanu3y: npaktukym™m/ I'azuszos E.P., 3unnarynnuna
A.H., U6sToB P.U., Kucenepa H.I'. — Kazans: M3a-Bo Kazanckoro 'AY, 2021. — 78c.

6. I'asuzoB, E.P. Iuddepenunanvusie ypaBHeHus. Psanel: npaktukym/ ['asuzoB E.P.,

3unHarymnuHa A.H., Ho6stoB P.M., Kucemesa H.I'. — Kazaub: W3a-Bo Kazanckoro
TOCYJapCTBEHHOTO arapHOro yHuBepcureTa, 2022. — 52 c.
7. 3unnarymnuHa, A.H. Ilpaktukym mno  guciumiuHe —«MaTemaruueckoe

monenupoBanuey/ A.H. 3unnarymauna, H.I'. Kucenesa, P.M. Mo6saroB. — Kazaub: M31-BO
Kazanckoro I'AY, 2023.- 100 c.

10 Ilepeyens MHGOPMALMOHHBIX TEXHOJIOTHI, HCIIOJIB3YEMBbIX IPH OCYLIECTBJICHUHU
o0pa3oBaTe/IbHOI0 mpoulecca MO0 JHCHUIVIMHE, BKJIKOYasi IepeYeHb NPOrpPaMMHOIO
obecrneyeHUs M HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

®dopma npoBeAeHUA Hcnonb3yemblie ITepeuenn Ilepeuens mporpaMMHOIO
3aHATHS, nH(pOpMaITHOHHBIC nH(POPMAITHOHHBIX obecrieueHus
CaMOCTOSITETLHON TEXHOJIOTHU CIIPABOYHBIX CUCTEM
paboThI (pr HEOOXOAMMOCTH)




Jlexmn

MynpTUMeIUiHBIE
TEXHOJIOTHH B
COUYETaHMH C
TEXHOJIOTHEN
PoOJIEMHOTO
H3JI0KEHUS

WndopmannonHo-
IpaBoOBasi CHCTEMA
'APAHT

1. Microsoft Office 2010,
Microsoft Office 2016;

2. OrmepalMOHHBIE CUCTEMBI
Microsoft Windows 7
Enterprise, Microsoft
Windows 10 Enterprise mas
00pa3oBaTeIbHBIX
OpraHu3alnii;

3. LMS Moodle - moxynabHas
00BEKTHO-OPHEHTUPOBAHHAS
JUHaAMHU4YECKast cpeaa
obyuenuss  (Software  free
General Public License
(GPL);

4. TlporpaMMHO-anmapaTHBINA
komruzekc Jalinga.

IIpaxkTHueckue
3aHATUL

MynbsTHMe IMHbIE
TEXHOJIOTHH B
COUYETaHWH C
TEXHOJIOTHEN
npoOIEeMHOT0
H3II0KEHUS

NudopmanmonHo-
npaBoBas cUcTeMa
FAPAHT

1. Microsoft Office 2010,
Microsoft Office 2016;

2. OrmepanvoOHHBIE CHUCTEMBI
Microsoft Windows 7
Enterprise, Microsoft
Windows 10 Enterprise mus
00pa3oBaTenbHBIX
OpraHu3allnii;

3. LMS Moodle - monynbHas
00BEKTHO-OPUEHTHPOBAHHAS
JTUHAMHUYECKast cpena
obyuennss  (Software  free
General ~ Public  License
(GPL);

4. TlporpaMMHO-ammapaTHBII
kommiekc Jalinga.

CaMocTosiTenbpHas
pabora

MynbTuMe 1HiHBIE
TEXHOJIOTHUH B
COYETAHUU C
TEXHOJIOTHEH
MPOOIIEMHOTO
H3JI0KEHMS

HNudopmanmonno-
npaBoBas cucTeMa
'APAHT

1. Microsoft Office 2010,
Microsoft Office 2016;

2. OrmepalMOHHBIE CHUCTEMBbI
Microsoft Windows 7
Enterprise, Microsoft
Windows 10 Enterprise mns
00pa3oBaTeIbHBIX
OpraHu3alIN;

3. Cucrema oOHapyXeHUsS
TEKCTOBBIX 3aHMCTBOBaHI/II>'I
Antunnaruar BY3;

4. AwntuBupyc Kacnepckoro
— AHTUBUPYCHOE
porpaMMHoe o0ecrieueHHe;
5. LMS Moodle - moaybHas
00BEKTHO-OPUEHTHPOBAHHAS

JUHAMUYECKas cpena
oOyuenuss  (Software  free
General ~ Public  License
(GPL).

11 Omnucanue MaTepHAIbHO-TeXHHYECKOH 0a3bl,
00pa3o0BaTeJILHOIO Npouecca Mo AUCHUIIMHE

Heo0X0AUMOH ISl  OCYIIeCTBJICHHUS

Jlexun

JIeKIIMOHHAs ayAUTOpUS C MYJIbTUMEHIUHHBIM 000pyIOBaHHEM
Nel6 (Mynbprumenua npoektop — 1 mr., 3xpan-1 mr)




IIpakTyeckue 3aHATUA

VYuebnas aynuropus Nel4, ocHaneHHas MeOEIbIO U JOCKOM

CaMocrosTenbpHas
pabora

Vyebnas naboparopust Ne2(0, ocHailleHHass MEPCOHAIbHBIMU
KOMIIBIOTEpaMH U BBIXOJIOM B ceTh MHTEepHeT
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