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1 IlepeyeHsb MIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHs MO JUCHHUIINHE, COOTHECEHHBIX
¢ IVIAHMPYEMBIMHU Pe3yJIbTATAMHU OCBOCHHUA 00pa30BaTe/IbHOI MPOrpaMMbl

B pesynbrare ocBOCHHMsI OCHOBHOM TPO(ECCHOHAIBLHON 00pa30BaTEIBHOW MPOTPAMMBI
(OIIOII) no nampasnenuto moarotoBku 19.03.01 buorexHonorus, HarpaBICHHOCTH (IPOHIIB)
«ATpOINpOMBIIITICHHAsT OUOTEXHOJIOTHSA», OOydarouuiicss mo JIucuuIuinHe «Marematuka Hu
MaTeMaTHUYeCKas CTATUCTUKa» JOJDKEH OBJIAJIETh CACAYIOIMMU PE3yIbTaTaAMU:

Kon nnaukaropa WNHpukatop 1OCTHXKEHUS IlepedeHb MIaHUPYEMBIX PE3YIIBTATOB
JOCTHIKEHUST KOMIIETEHIIUU KOMIIETEHI[UU 00yYeHHs IO TUCIIUTUINHE

OIIK-1. CnocobGen wu3y4arh, aHAJU3UPOBATH, HCIOJIB30BaTh OHOJOrHYECKHE OOBEKTHI W IPOLECCHI,
OCHOBBIBasCb HA 3aKOHaX M 3aKOHOMEPHOCTAX MAaTeMaTH4ecKuX, (U3NYECKHX, XUMHUYECKUX MU
OHMOJOTMYECKUX HAYK U UX B3aMMOCBSI3AX

OIIK-1.1 Uzyuaer Ouosornyeckue | 3nams: OCHOBHBIC (YHJAMEHTAJIbHBIC
OOBEKTHI u IpOLECChI, | 3aKOHBI MATEMATUKHU U OCHOBHBIEC METO/IbI
aHaIMBUpYET M HCHOJL3YET | \greMaTUUECKOM CTAaTUCTUKU IS

X, OCHOBBIBAACH HA 3AKOHAX | neijjeyys craHaapTHBIX 3a7ad B 00JIACTH

u 3aKOHOMEPHOCTSX
p OMOJIOTMYECKHUX HayK

MaTeMaTHYeCKUX u

¢u3MUeCKNX HayK U HX y,

B3ATMOCBSI3SX Memb: HCTII0JIb30BaTh OCHOBHEIE

q)YHHaMeHTaJIBHLIe 3aKOHbI MaTCMaTHKU "
OCHOBHBIC MCTOAbI MaTeMaTU4eCKOi
CTaTUCTUKHU [JIs1 PCIICHHA CTaHAAPTHBIX
3a1a4 B o0acTH OMOJIOTHYECKUX HayK

Bnaoems: HaBBIKaMH HCIIOJIBb30BaHUA
q)YHHaMeHTaJIBHLIX 3aKOHOB MAaTCMaTUKH
U OCHOBHBIX MCTOJ0B MaTeMaTHYeCKOM
CTaTUCTUKHU [JIs1 PCIICHHA CTaHAAPTHBIX
3a1a4 B o01acTH OMOJIOTHYECKUX HayK

OIIK-7. CnocoGeH MpoBOJIUTH SKCIEPUMEHTAIbHBIE HCCIEIOBAHUS M HUCHBITAHUSA 1O 33JaHHOU
METO/AMKE, HAOIIOEHUSI U MU3MEpeHusi, 00pabaThiBaTh M MHTEPIPETUPOBATH HKCIEPUMEHTAIbHbIC
JaHHble, MPUMEHAS  MaTeMaTHueckue, (Qu3nueckue, (QU3MKO-XMMUYECKHE, XHMHYECKHUE,
0MOJI0rMYECKHE, MUKPOOHOJIOTHYECKUE METObI

OIIK-7.2 OcymectBisieT  00pabOTKy | 3Hamb: OCHOBHBIE MaTEeMAaTHYECKHE METOIBI

IKCTIIEPUMEHTATIBHBIX pu 00paboTKe IKCIIEPUMEHTAIBHBIX TaHHBIX

JAHHBIX, OpUMEHSS

MaTeMaTHYeCKHE METOIbI Ymems: wucnonp3oBaTh ~ MareMaTHYecKue
METOJBI MPU 00pabOTKE IKCIIEPUMEHTATHHBIX
JaHHBIX
Bnaoemy: HaBBIKAMH HCTIONB30BaHUS
MaTeMaTHYeCKUX METOJIOB TpuU 00paboTKe
SKCIICPUMCHTAJIbHBIX JaHHBIX

2 MecTto aucuunianHsl B crpykrype OIIOII BO

JucuuiuinHa oTHOCUTCS K 00s13aTenbHOM yacTu 010ka 1 «ducuummuaen». M3yyaercs B 1
cemectpe Ha 1 Kypce npu ogHOU popme 0OydeHusI.

N3yyenne AMCUMIIIMHBI MPEANONAracT MpeIBAPUTEIILHOE OCBOCHHUE Kypca MaTeMaTUKU

00111e00pa30BaTEeIHLHON IIKOIIBI.




JlucuumiuuHa SIBISIETCS OCHOBOMOJATAONICH, MPU M3YyUYEHUU CIEAYIOIIUX TUCIUIUINH:
WudpopmanoHHbIE TEXHOJOTHMM B  OuoTexHonoruu, KowmmbproTepHoe  MOJAEIHpOBAaHUE
OMOTEXHOJIOTMYECKUX MPOIIECCOB.

3 O0beM JUCHMIUVIMHBI B 32a4eTHBIX €IMHULAX ¢ YKa3aHMeM KOJMYecTBa
aKaJeMH4YeCKHX YacoOB, BbIJeJIEHHbIX Ha KOHTAKTHYI0 padoTy oOydaoumuxcss ¢
npenoaasareseM (M0 BHIAM Y4YeOHBIX 3aHATHH) M Ha CAMOCTOAITEJbHYIO padoTy
00y4arouuxcs

OO61mast TpyA0eMKOCTh TUCHHUTUTHHBI COCTaBISACT 4 3a4€THHIX eAUHMIIBI (3.€.), 144 yacoB.

Tabmuna 3.1 - Pacnpenenenue dhoH1a BpeMEHH [0 ceMeCTpaM U BUJAM 3aHSTHH, B yacax
Ounas dhopma

Bun yueOHBIX 3aHATHIA

Cem.1
KonrakTHasi pabota oOy4dawimuxcsi ¢
npemnojaaBareemM (Bcero) 69
B TOM YMCJIE:
- JIGKIIMU, Jac 34

B TOM YHCJIE B BHJIE IPAKTHUECKOM
MOATOTOBKH (TP HAJIMYWH), Yac -

- IPaKTUYECKHUE 3aHATHSI, Yac 34
B TOM YHCJIE B BUJI€ TPAKTUYECKOM
MOJTOTOBKH (IIpY HAJIMYUH), Yac -

- 3a4€T, yac -
- DK3aM€EH, Jac 1
CamocTtosiTesqibHasi padoTa 00y4yarommxcs 57
(Bcero, yac)

B TOM YHCIJIE: 28

-MIOJrOTOBKA K JIa0OpaTOPHBIM
(IpaKTUYECKUM) 3aHITHSIM, 9ac
- paboTa ¢ TecTaMu M BOIIPOCAMH IS 29
CaMOIIOrOTOBKH, 4ac
- BBIIIOJIHEHHE KYPCOBOT'O IIPOEKTa (padoThl), -
qac
- IOATOTOBKA K 3a4eTy, 4ac -

- TOATOTOBKA K DK3aMEHY, Yac 18
OO0masi Tpy10eMKOCTH qac 144
3.e. 4

4 Copepxanve IHCHMIUIMHBI, CTPYKTYPMPOBAaHHOe IO pa3lejlaM H TeMaM ¢
yKa3aHMeM OTBEJECHHOI0 HAa HUX KOJHMYECTBA AKAJAeMHUYECKHX YACOB M BHUAOB Y4eOHBIX
3aHATHH



Tabmuna 4.1 - Pazgensl JUCHUIUTUHBL U TPYAOEMKOCTh 1O BUJAaM Y4eOHBIX 3aHATHH (B
aKaJIEeMUYECKHUX Jacax)

No Pazpen auctuminHb Buel yueOHO# paObOThI, BKJIIOYAs CAMOCTOSTEIBHYIO PaboTy
TeM CTYJEHTOB U TPYJOEMKOCTh
BI JIEKIHH MPAKTHYECKUEC BCETO CaMOCTOATEIb
paboThI ayUTOPHBIX Has
JacoB pabora
OYHO | 3204 | OYHO | 3a0YHO | OYHO | 3a0YHO | OYHO | 3a0YHO
HO
1 OJeMeHThl JUHEWHOW | 6 - 6 - 12 - 10 -
BEKTOPHOM aireOpsl
2 | AHanuTHdeckas 6 - 6 - 12 - 10 -
TEOMETPHUS Ha IUIOCKOCTH H
B ITPOCTPAHCTBE
3 BBenenue B 6 - 6 - 12 - 12 -
MaTEeMaTHYCCKUN aHAIH3
4 | HUuarerpansHoe 8 - 8 - 16 - 12 -
VCYUCIICHHE hyHKIHIH
OJTHOH HE3aBUCUMOH
TepeMEeHHON
5 | Teopuu BepositHOcTElt 1 | 8 - 8 - 16 - 13 -
OCHOBBI MaTE€MaTHUYECKOM
CTATUCTHKU
Hroro | 34 - 34 - 68 - 57 -
Tab6muma 4.2 - ConepkaHue TUCHUTIINHBI, CTPYKTYPUPOBAHHOE TI0 pa3zieiaM U TeMaM
Bpewms, ak.uac
(ouHO/ 32049HO)
No Coneprkanue pazjena (TeMbl) JUCHUTUIAHBL O4YHO 3a04YHO
BCETO B TOM YHCJIC B BCETro B TOM 4YHCJIC B
thopme tdopme
MIPaKTUIECKOI TIPaKTHYECKOMN
IIOJATOTOBKH TOJIITOTOBKH
(Ipu HATTMYHH) (IIpu HATMYHH)
Pazgen 1. DieMeHTHI JTUHeiHON U BeKTOPHOM aIredpbl
Jlexyuu
1.1 Tema neknmm 1. OcHOBHBIE TOHSTHS 1 - - -
JMHEHHOU anreOpsl. Marpunst.
Onpenenutenu. OOpaTHas MaTpuIia.
1.2 Tema nexuuu 2. Onpenenurenu. OOpaTHas 2 - - -
MaTtpura. PaHr MmaTpuIbl
1.3 Tema nexkmum 3. CucteMbl JHUHEHHBIX 2 - - -
anredpanyeckux ypaBHEHUH
1.4 Tema nexmun 4. OCHOBHBIE ITOHATHSI 1 - - -
BEKTOpHOW  amreOper.  JleficTBUS ~ Hap
BekTOopamMu. CKalsIpHOE, BEKTOPHOE |
CMEIIaHHOE MTPOU3BEACHUS
Ilpaxmuueckue 3ansamust
1.5 Martpuiibl. [{elicTBUs HaJ MaTPUIIAMU. 1 - - -
1.6 | Onpenenurenn 2-ro u 3-ro TOpSIKA. 1 - - -

CnocoObl BRIYUCIICHUS ONPEICTUTENCH 1
oOpaTHON  MaTpuIbl. OJEeMEHTapHBIC
npeoOpa3oBaHus U UX MPUMEHEHUE ISt

HaXOXXIACHUSA paHTa.




1.7

OCHOBHbBIE  TIOHSITUSA, CBSI3aHHBIE C
CHCTEMBI JIMHEMHBIX YpaBHEHUU.
Teopema Kponekepa-Kanennu. Pemenne
cucrem Mmetoaamu Kpamepa u [aycca.
MatpuuHbIii METOJI PELLIEHHS] CUCTEM

1.8

Bektopel W nelCTBUA C  HUMM.
Koopaunatasle  optel.  Paznoxenue
BEKTOpa 10 KOOPJAMHATHBIM  OCSM,
KOOpJIMHATHI BeKTOpa. [lnuHa BekTopa.
Yron wMexay BekTopamu. CkanspHoe
MIPOU3BEJAEHUE U €r0 CBOKCTBA.

1.9

BekTopHOoe mpousBeneHHE M €Tr0 CBOWCTBA.
CMemiaHHOE POU3BENIECHUS M €r0 CBOMCTBA.
[IpunoskeHus BEKTOPHOTO W CMELIAHHOTO
MIPOU3BEACHUI

Pazgen 2. AHATUTHUYECKAsi TeOMETPHUs HA MJIOCKOCTH U B IPOCTPAHCTBE

Jlexyuu

2.1

Tema nexruu 1. AHanurudeckas TeOMeTpus
Ha IUVIOCKOCTH.

4

2.2

Tema nexuuu 2. AHanUTHYECKasi TEOMETPHSA
B IIPOCTPAHCTBE.

2

Hpakmuwecmte 3AHAMUA

23

VYpaBHeHHe  JMHMM ~ HAa  IUIOCKOCTH.
YpaBHeHue psIMOH c YTIIOBBIM
KO3 UITEHTOM. Ob6mee ypaBHEHHE
NpsIMOM M €ro HccieloBaHue. Y paBHEHHE
NpsIMOM, TPOXOAAIIEH dYepe3 3alaHHYIo
TOYKY B 3aJJaHHOM HaIpaBICHUH.
VpaBHeHHE IydyKa MpsIMBIX. YPaBHEHUE
MpsSMOM, MPOXOJAIIECH uepe3 ABE 3aJaHHbIE
To4kH. OCHOBHBIE 33/1a4X Ha NPSIMYIO.

24

Kpussie BTOporo mopsiaka (OKPYKHOCTb,
3JUIUIC, THIIepOOoIIa, mapabosia)

Pa3znea 3. BBenenue B MaTeMaTHYECKHIT aHAJIN3

Jlexyuu

3.1

Tema gmexmum 1. Ilpemen  dyHKIMM.
beckoneuno MaJble (byHKIUH.
OKBUBAJICHTHBIC OECKOHEYHO Malbie
dbyuknun. HempepbIBHOCTh QYHKITHH

3.2

Tema neknuu 2. llpowsBomHas GyHKINH
OJTHOI HE3aBUCUMOI TIEPEMEHHOM.
IIpousBoansie BBICIIIMX TIOPSIAKOB.
Huddepentman  pynkumu. HccrnenoBanue
(OYHKIMIA TTPH TIOMOIIIH TPOW3BOIHBIX

Hpakmultecmte S3AHAMUA

33

penen ¢ysxouu. OOHOCTOpPOHHUE U
JIBYCTOPOHHHE  TIpefensl.  beckoHeuHo
MaJjbie GhyHKINN. DOKBHUBAJICHTHO
0EeCKOHEYHO Malbie byHKIUH.
HenpepeiBaocTs ¢ynkunu. Touku paspbiBa
1 UX KJaccuuKanus

34

IIpousBogHast ~ CyMMbI,  IPOM3BEACHUS,
YaCTHOTO, CIIOKHOW M 00paTHOW (PyHKIWH.
JuddepentmpoBanre GyHKIHNA, 3alaHHBIX
mapaMeTPUYECKH W HesBHO. [Ipou3BojiHbIC




BBICIIHMX TTOPSAJIKOB

3.5

[lonsatne nuddepenunana GyHKUUN OTHON
nepeMeHHOH. [IpnOnmxeHHoe BEIYHCICHUE C
noMmoIipl0  auddepenimana.  [Ipasuio
Jlonurtans. OkcTpeMyM (QYHKIHH OIHOH
MEPEMEHHOM. Hocrarounoe yCIIOBHE
cBo3pactanus (yObiBaHUMs) (yHKOIMH Ha
UHTEpBAaJIE. Belmykibsie (BorHYyTHIE)
¢$hyHKUINN OJTHOM MEPEMEHHOM.
Heobxomumoe u  JOCTaToOyHOE yCIOBHE
BBINTYKJIOCTH (BOrHYTOCTH). Touka nmepernba.
HeoGxomumoe w  gocTaroyHoe — ycJOBHUS
Toukn  meperuba.  BeprukanbHele U
HEBEPTHKAJbHBIC  aCUMITOTHI  rpaduka
¢byHKIIN OJTHOM MepPEMEHHOH.
HUccnenosanue dhyHKIIIN OJTHOM
MEPEMEHHON C HCIONb30BAaHUEM IEPBOU U
BTOPOM IPOM3BOJHBIX U IIOCTPOCHHE €€
rpaduka

Paznen 4. UnrerpanbHoe ucuncjieHue GyHKIM 0THOH He3aBUCHMMOIi epeMeHHO

Jlexyuu

4.1

Tema nekuum 1. [lepBooOpasHas
HEOTpeeeHHbI  uHTerpas.  (OCHOBHBIC
METO/1bl HHTETPUPOBAHUSI

4 - -

4.2

Tema nexuuun 2. OnpeneneHHbId WHTErpal.
I'eomeTpuueckoe HPUWIOKEHHUE
ONPEJICIICHHOT0 HHTErpaja

HpaxmuquKue 3AHAMUA

43

ITepBooOpa3zHas u HEOTpEeICTICHHBIN
UHTErpai. OcHOBHBIE METOABI
WHTETPUPOBAHUS (HeTmocpeIcTBeHHOE,
3aMEHOW TepEeMEeHHON W 10 YacTaM).
HHTerprupoBanue pamoHAIBHBIX Jpo0eit

44

OrnpeneneHHblil UHTErpai. 3ameHa
NepeMEeHHOH U (opMysia HHTETPHUPOBAHUS
[0 YacTsAM AJs OIPEAEICHHOIO HHTErpaia.
I'eomerpuyeckoe MIPUJIOKEHHUE
OIIPEJeNICHHOTO HHTErpaia

Pa3zgen S. Teopun BeposiTHOCTE U OCHOBBI

MATeMATHYEeCKOH CTATHCTHKH

Jlexyuu

5.1

Tema nexknum 1. OcHOBHBIE (OPMYIBI
komMOuHaTOopuku. CrydaliHple  COOBITHSL.
Knaccuueckoe u CTaTHCTUYECKOE
omnpeneneHuss  BepoOsATHOCTH.  OCHOBHBIE
Teopembl. DopMynia TOJHON BEPOSTHOCTH.
®opmyna beiieca. [loBropeHue HCHbITAHUI
B OJIMHAKOBBIX YCIOBHSIX.

4 - -

52

Tema nexumu 2. CrayuyailiHble BEIUYHHEIL.
JuckpeTHble U HEMpEpHIBHBIC CIy4alHbIC
BEJIIMYMHBL.  YHCIIOBBIE  XapaKTEPUCTUKHU
CIy4alHBIX BEJIMYMH

5.3

Tema JICKIIMH 3. I'enepanbHbie Hu
BEIOOPOYHEIE COBOKYITHOCTH. DopMbl
MIPECTaBICHUS CTAaTHUCTUYECKOM
UHQOPMAIHH. Craructuueckoe
pacnpeneiacHie. OMOUpHYecKas (QYHKITHS




pacnipesnenenus. YucioBbsle XapaKTepPUCTHKU
CTaTUCTUYECKOrO pacupeAeIeHus

HpaKmuquKue 3AHAMUA

5.4 | OcHoBHble  (QOpPMYNBI  KOMOWHATOPHKH. 2 - - -
Crnyuaiiable coObiTus. Teopema cioKeHUs
BEPOSTHOCTEH TUISt COBMECTHBIX
HECOBMECTHBIX COOBITHIA. YcnoBHas
BEPOSTHOCTb. Teopema YMHOKEHHS
BEPOSITHOCTEH JUIst 3aBUCUMBIX u
HE3aBUCUMBIX COOBITHH.

5.5 @opMyna MONHON BepoATHOCTH. Popmyna 2 - - -
beiteca. IloBTropenue wucneiTanuil. Cxema
Bepuymmu. [puGmmwxkenHsle (opMynsl B
cxeme bepnaysu.

5.6 | luckpeTHble W HENPEPHIBHBIC CIydaiHbIC 2 - - -
BeIMuuHbl. ~ DYHKIMA  pacHpeaeiicHUs.
OyHKIUSA pacrupeiiefieHus W €€ CBOMCTBA.
UucioBble  XapaKTEPUCTUKH  CIy4allHBIX

BEJIMYHMH.
5.7 | I'enepanbHbie u BBIOOPOYHEIE 2 - - -
COBOKynHOCTH. DOpMBI  NIpPEACTaBICHUS
CTaTHCTHUYECKOM HHPOPMAITUH.
Cratuctuyeckoe pacrpeiesieHue.
Omnupuueckass (QYHKUUS paclpenesieHusl.
Yucnossle XapaKTePUCTUKU

CTAQTUCTHYECKOTO PACIIPEICIICHUS

5 IlepeyeHb yueOHO-METOAMYECKOr0 O0ecredeHHs JJIsi CAMOCTOSTEIbHOH PadoThI
00y4arouuXxcH Mo JUCHHUILIUHE

1. Jluneiinas anreOpa W aHaJIUTUYECKas T'€OMETpHs: y4eOHO-METOoJHuYecKoe mocodue/
E.P. I'a3uzoB, P.1. 6saros, H.I'. Kucenesa, A.H. 3unnarynnuna. — Kazans: M3n-Bo Kazanckoro
I'AY, 2019. - 64 c.

2. [IpakTukyM 1o JUHEHHOHN anredpe U aHATUTHYECKON TeoMeTpUH: MpakTUKym/ ['a3us3oB
E.P., Bunnarymnuna A.H., W6stoB P.M., Kucenesa H.I. — Kazaus: U3n-Bo Kazanckoro
rOCyJIapCTBEHHOI'0 arapHoro yuusepcurera, 2020. — 76c¢.

3. [IpakTuky™m Mo MaTeMaTU4ecKoMy aHanu3y: npaktukyM/ ['azuzoB E.P., 3unnarynnuHa
A.H., U6saToB P.U., Kucenesa H.I'. — Kazann: 3a-Bo Kazanckoro I'AY, 2021. — 78c.

4. Maremaruka. Yacte 3. Teopuss BeposTHOCTEH. OIEMEHTH MaTEMaTHYECKON
CTaTUCTUKH: YyueOHo-meTtoaudyeckoe mocodue/ A.H. 3unnarymmna, H.I'. Kwucenera, P.U.
N6sToB, E.P. I'a3zu3oB. — Kazanb: M3n-Bo Kazanckoro 'AY, 2018. — 80 c. (ISBN 978-5-905201-
72-1)

6 @oHA OLEHOYHBIX CPEACTB /AJs INPOBEJCHUS MPOMEKYTOYHOM aTTecTalMU
o0y4aromuxcs 1Mo JMCHUIIHHE
[IpencraBieH B MpuiIoKeHUH K paboyeil mporpaMMe AUCHUILTHHBI «MaTteMaTuka»

7 IlepeyeHb OCHOBHOM M IONOJHUTEJbHON Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM 1151
OCBOEHMS THCHMIIHHBI
OcHoBHas yueOHas tuTeparypa:
1. bepman, I'. H. C6opHuK 3a7a4u 10 Kypcy MaTeMaTHYECKOT0 aHaInu3a: yueOHoe nmocodue
/ T'. H. bepman. — 9-e uzn., crep. — Cankr-IlerepOypr: Jlans, 2020. — 492 ¢. — ISBN 978-5-
8114-4862-3. — Texkcrt: 21eKTpoHHBIN// JlaHb: 3nekTpoHHO-OMONMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/126705. — Pexum goctyma: 1jisi aBTOpU3. MOJTB30BaTEICH.




2. bnsaros, 3. V. 3agauyHuK MO TEOPUHM BEPOSITHOCTEH M MaTeMaTHYECKOW CTAaTHCTHKE:
yuebnoe mocobue / 3. Y. bisiros. — 2-e u3zn., ucnp. — Cankr-Ilerepoypr: Jlanps, 2018. — 236 c.

— ISBN 978-5-8114-2933-2. — Tekct: 35eKTpoHHBIN// JlaHb: 31eKTpOHHO-OMONIHOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/103060. — Pexxum poctyna: st aBTOPH3.
I0JIb30BATENECH.

3. beipaun, A. II. MaremaTtuka: nuHeiiHass anreOpa, aHaJIUTHYECKass TEOMETpHS,
BBeJieHHe B aHanu3: npaktukym / A. II. beipnun, A. A. Cupopenko, O. A. CokonoBa. —
Boponex: Boponexckuii rocyaapcTBeHHbIH TexHndeckuil yausepcuret, 9bC ACB, 2022. — 87
c.— ISBN 978-5-7731-1028-6. — TekcT: anextponHslii // L{ludpoBoit 00pa3zoBaTensHBINA pecypc
IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/126086.html. — Pexum noctymna:
JUIsL aBTOPU3HP. MTOJIb30BATEICH.

4. beipaun, A. Il. Martemaruka: (QyHKIMM HECKOJBKHX MEPEMEHHBIX, MHTETpaibHOE
ucuucnenue: npaktukym / A. I1. beipaun, A. A. Cunopenko, O. A. CokonoBa. — BopoHnex:
Boponexckuii rocyiapcTBeHHbIM TexHudecknid yHusepcurer, ObC ACB, 2021. — 73 ¢. —
ISBN 978-5-7731-0984-6. — Texkct: anexktponHbli // Lupposoii o6pazoBarenbublil pecypc IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/125961.html. — Pexxum moctyma: mis
aBTOPU3HP. M0JIb30BaTENEH.

5. 3aiines, M. A. Bricirast maTemaTuka: yueOHUK s By3oB/ M. A. 3aiinieB. — 3-e¢ u3nanue.
— Mocksa: [poda, 2004. — 400 c. — TekcT HEMOCPEACTBEHHBIH.

6. Kopo6eitankona, 1. FO. Maremaruka. Teopust BepositHocTeit. Y. 5: yueObHoe mocodue /
N. 10. KopoGeitnukoBa, I'. A. TpyOemnkas. — 2-e u3n. — Yensabunck, Caparos: HOxHO-
VYpanbCckuii HHCTUTYT yIpaBieHus U 3KoHOMUKH, Al ITu Op Menma, 2019. — 154 ¢. — ISBN
978-5-4486-0662-5. — Texkct: snexkrponnslii // LludpoBoit obpazosarenbHblii pecypc IPR
SMART: [caiiT]. — URL: https://www.iprbookshop.ru/81485.html. — Pexxum noctyma: mis
aBTOpU3Hp. nosp3oBareneil. - DOI: https://doi.org/10.23682/81485

7. KopoOeiinukoBa, 1. FO0. Marematnka. Matemarnueckas craructuka. Y. 6: yuyeGHOe
nocobue / U. FO. KopobGeitnukoBa, I'. A. Tpybeukas. — 2-e uzn. — Yensounck, Capatos:
OxxHO-Ypanbcknii MHCTUTYT yIpaBiaeHUs U d3KOHOMUKH, Al IIn Op Menua, 2019. — 82 ¢. —
ISBN 978-5-4486-0661-8. — Texkcr: anexktponHbli // Lupposoii o6pazoBarenbublil pecypc IPR
SMART: [caiiT]. — URL: https://www.iprbookshop.ru/81484.html. — Pexxum moctyma: mis
aBTOpH3Hp. nosb3oBateneil. - DOI: https://doi.org/10.23682/81484

JlononHUTeNbHAs ydeOHas TuTeparypa:
1. Kyapssues, B.A. KpaTtkuii Kypc BbIciiell MaTeMaTUKH: ydyeOHoe rnmocoOue ajsi By30B/
B.A. Kynpssues. — 7 - oe usmanue, ucnp. — Mocksa: Hayka, 1989. — 656 c. — Tekcr
HEIOCPEICTBEHHBIM.
2. Kapuesckuii, E. M. Jlekuuu mo JuHEHHON anreOpe M aHAIUTUYECKOH TeOMeTpHu:

yuebnoe nmocooue / E. M. Kapuerckuii, M. M. KapueBckuii. — 2-e¢ u3n., mepepad. u aom. —
Cankr-IlerepOypr: Jlanp, 2018. — 424 c. — ISBN 978-5-8114-3223-3. — Tekcr:
AIIEKTPOHHBIN// Jlanb: 3JICKTPOHHO-OMOIMOTETHAS cucreMa. — URL:

https://e.Jlanbook.com/book/109505.

3. Cumymkun, C. B. Metonsl Teopuu BeposiTHOcTell : yuebHoe mocobue / C. B.
Cumymkud. — Cankrt-IletepOypr: Jlanp, 2020. — 548 c¢. — ISBN 978-5-8114-3442-8. —
Texct:  snektponHnslit/  JlaHb:  37eKTpoHHO-OMOmmoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/110911.

4. Vpazaena, JI. 0. Maremarnueckuii ananu3: yaeobnoe nocodue / JI. F0. YpazaeBa. —
Mocksa: ®JIMHTA, 2017. — 125 c¢. — ISBN 978-5-9765-3332-5. — TeKcT: 3JeKTPOHHBIH//
Jlans: snexTponHo-OnbnMoTeyHas cucrema. — URL: https://e.lanbook.com/book/97111.

8 Ilepeyenr  pecypcoB  HMH(OPMANUOHHO-TEJEKOMMYHHMKAIMOHHON  CeTH
«AHTepHeT», HEOOXOAMMBIX ISl 0CBOEHHS THCIMIIHHBI
1. DnexTponHas 6ubnnoTeuHas cuctema «Jlanby, https: // e.lanbook.com



2. lludporoii obpazoatenbHbiil pecypc IPR SMART, https://www.iprbookshop.ru

3. Hayunas snextponHas 6ubnanoreka "elibrary.ru" — www.elibrary.ru

4. Marepuainsl o MareMaTHke, http://www.math.ru/

5. ®opym, MmaTemMaTuuecKuit caiit, http://allmatematika.ru/

6. CchUIKM Ha JIydlIMe MaTepHalibl O BeICIIeH MaTeMaTHke, http://www.matburo.ru/

7. MaTreMaTH4eCKHil MOpTall, Ha KOTOPOM IPEACTABIIEH IUPOKUN KPYyT MAaTEpUAJIOB T10
MaTeMaTHYeCKUM auciumnHaM, http://www.allmath.ru/

8. Kparkue sHuuKIoneqmyeckue cratbu o Matematuke, http://mathworld.wolfram.com/

9. ®opmyitel U cripaBoyHast HHGoOpMalLKs o MaTeMaTuke u ¢pusuke, http:/fxyz.ru/

10. Poccwuiickast rocynapcTBeHHast Oubnuoreka, http:// www.rsl.ru/

11. MaTtemaTtnueckue GopMyJibl U CIipaBOYHBIE MaTepuaisl, http://mathprof/

12. MaremaTuKa OT IpeieioB U MPOU3BOAHBIX, http://www.exponenta.ru/

9 MeToauyeckne yKa3aHus sl 00yYAIOIIHXCS M0 OCBOEHHUIO TUCIIUIJIMHBI
OCHOBHBIMU BHJaMU YYEOHBIX 3aHSATHUH ISl CTYJIEHTOB IO JAaHHOMY Kypcy y4eOHOi
AUCHUILIAHBI ABJIAIOTCA: JICKIHUHU, IPAKTUYCCKUEC 3aHATHUA, CAMOCTOATCIIbHAA pa60Ta CTYACHTOB.

B nexmusax m3nararoTcsi OCHOBHBIE TEOPETHUYECKHE CBEICHUS, COCTABISIONINE HAYYHYFO
KOHIIETIUIO Kypca. Il yCHeIHOro OCBOSHHS JIEKIIMOHHOTO MaTepHaja peKOMEHAYeTCs:

- TIOCTIE TIPOCITYIIMBAHUS JIEKIIUH MPOYUTATH €€ B TOT JKE JICHB;

- BBICJIUTh MapKepaMH OCHOBHBIE MTOJIOKEHUS JICKIUH;

- CTPYKTYpPHPOBATh JICKIIMOHHBIN MaTepHa ¢ TIOMOIIIO TIOMET Ha TOJISIX B COOTBETCTBUH
C IPUMEPHBIMHU BOIPOCAMH JIJIS TIOATOTOBKH.

B mporecce IEKIIMOHHOTO 3aHATHS CTYIEHT JOJDKEH BBIICIATH Ba)KHBIE MOMEHTEHI,
BBIBO/Ibl, OCHOBHBIE TTOJIOKEHUS, BBIIEIATh KIIOUEBbIE CJIOBa, TepMUHBI. OO03HAYUTH BOIPOCHI,
TEPMHUHBI, MaTepHall, KOTOPHIA BBI3BIBACT TPYIAHOCTH, MOMETUTHh M TIONBITATHCS HAWTH OTBET B
pexoMeHayemoit nuteparype. Ecinu camoctosTensHO He ynaércs pa3oOpaTbcs B Marepuale,
HE00X0IMMO c(hOpMYITHPOBATH BOTIPOC U 33/1aTh MPENOIABATEII0 Ha KOHCYJIBTAIUH, Ha 3aHSITHH.
CTyneHTy pEeKOMEHIyeTcs BO BpeMs JIeKIMM YYacTBOBAaTb B OOCYXJIEHHHM IPOOIEMHBIX
BOTIPOCOB, BBICKA3bIBATh M apryMEHTHPOBAaTh CBOE MHEHHE. JTO CIIOCOOCTBYET JIydIIeMy
YCBOCHMIO MaTepualia JIeKIIMU U 00JeryaeT 3allOMUHaHUE OTJCNIbHBIX BBIBOJIOB. [IpociymanHbit
MaTepuai JIEKIIMU CTYJIEeHT J0JKEeH npopaboTars. OT TOro, HaCKOJIbKO 3((HEKTUBHO ATO OyIeT
ClIeIaHO, 3aBHCUT U MPOYHOCTh YCBOCHMS 3HAHUN. PexoMeHayeTcs mepeyuTarh TEKCT JICKIUH,
BBISIBUTH OCHOBHBIE MOMEHTHI B KaXXIOM BOIIPOCE, 3aTE€M O3HAKOMHTHCS C M3JI0KCHUEM
COOTBETCTBYIOLIIEH TeMbl B Y4eOHHMKaX, MPOAHATU3UPOBATH JOMOJHUTENBbHYIO Yy4eOHO-
METOAMYECKYI0O W HAy4YHYIO JIUTepaTypy IO TeMe, pacIlMpWB M YyIIyOWB CBOM 3HaHHA. B
npoliecce peKOMEH/IyeTCsl BBIMMUCHIBATD U3 U3YYEHHOM JTUTEpaTyphl U MOAOUPATh CBOU MTPUMEPHI
K U3JI0KCHHBIM Ha JICKIIUH TTOJIOKEHHSIM.

CamocrosiTenbHas paboTa CTY/I€HTOB ABJSETCS COCTaBHOW YaCThIO UX yueOHOM paboThl 1
MUMEET LENbI0 3aKPeIUICHNE U YIITyOJeHWe TOMYYCHHBIX 3HAaHUH, YMCHUH W HAaBBIKOB, TIOUCK U
npuoOpeTeHue HOBBIX 3HaHWM. CamocTosTenbHass paboTa OOYyYarOUIUXCS PerIaMeHTHPYEeTCs
[TonoxxenneM 00 opraHu3ai CaMOCTOATEIBHON PabOTHI CTYCHTOB.

CamocrositenbHass paboTa CTYAEHTOB BKJIIOYAaeT B ce0s OCBOEHHE TEOPETHUYECKOTO
MaTepuajia Ha OCHOBE JICKIIMH, OCHOBHOW W JIOTIOJIHUTEILHOW IJIUTEpaTyphbl; MOJITOTOBKY K
71a00paTOPHBIM (MPAKTUYECKUM) 3aHATUSAM B MHIUBUAYaJIbHOM U IpyHnoBoM pexxume. CoBeThI
M0 CaMOCTOSITEIIbHOW paboTe ¢ TOYKHU 3PEHUS MCIIOIB30BAHUS JINTEPATYPHI, BPEMEHH, TITyOHHEI
pOpabOTKU TEMBI, a TaKKe KOHTPOJIb 32 JIEATEIHOCTHIO CTYACHTa OCYILIECTBISETCS BO BpeMs
3aHATHIA.

Lenbto mpenoaBaTens sSBISAETCS CTUMYJIMPOBAHNUE CAMOCTOSTEIILHOTO, YIITyOIEHHOTO
M3y4YeHNs MaTepuaja Kypca, XOpoIlo CTpyKTYpPHPOBAaHHOE, TTOCIIEIOBATEIFHOE H3JI0KEHHUE
TEOPHH Ha JIEKIHUAX, OTPa0OTKA HABBIKOB PEIICHUS 3a/1a4 U CUCTEMHOI'0 aHaJIN3a CUTyaluil Ha
71a060paTOpHBIX (IPAKTHUYECKUX ) 3aHITHUSIX, KOHTPOJIb 3HAHUHN CTYICHTOB.



HpI/I IMOATOTOBKE K MPAKTHYCCKUM 3aHATHUAM H BBIIIOJJHCHHU KOHTPOJBHBIX SaHaHI/Iﬁ
CTYJEHTaM CIJIeyeT MCIOIb30BaTh JIUTEPATYPy U3 MPHUBEICHHOTO B IaHHOW MporpaMMe CITHCKa,
a TaK)KC PYKOBOJACTBOBATHCA YKa3aHUAMU U PCKOMECHAAIIUAMMU IIPCTIOaaBaTCIsd.

[lepen kaxApIM MPAKTUYECKUM 3aHSATHEM CTYACHT U3y4YaeT IUIaH 3aHATHS C MepeUYHEeM
TEM U BOIIPOCOB, CIIMCKOM JIMTEPATYPBI U JOMAIIHUM 3aJaHHUEM 110 BBIHCCCHHOMY Ha 3aHATHC
MaTepuany.

CTyleHTy pEeKOMEHIYEeTCS CIIEAYIoMmas cXeMa MOJTOTOBKHA K 3aHSITHIO M BBITIOJTHCHHIO
JIOMAITHUX 3aJJaHUi:

- mpopaboTaTh KOHCIIEKT JICKITH;

- IPOAHATU3UPOBATH OCHOBHYIO U JIOTIOTHUTENBHYIO JTUTEPATYPy, PEKOMEHIOBAHHYIO T10
HM3y4aeMoMy paszieny (MOIyJIio);

- U3YYUTH PEIICHUSI TUTIOBBIX 3a7a4;

- pPCIIUTH 3aJaHHBIC TOMAITHUEC 3aaHs;

- IpU 3aTPYAHEHUAX CHOPMYIMPOBATH BOMPOCHI K MPETOaBATEIIO.

B KOHIIE Ka)A0ro MpakTUYECKOTO 3aHIATHSL CTYICHTHI TOJIY4YalOT JTOMAIIHEE 3aIaHue NS
3aKperyIieHUs] TMpoiieHHOro Marepuana. JlomamHue 3agaHus HEOOXOTUMO BBITIONHATH K
KaXXIOMY 3aHATHIO. Ci10KHBIE BOITPOCHI MOXHO BBIHECTH Ha O6CY>KJI€HHC Ha 3aHATHUHU WIX HaA
WHAWBUIYaTbHBIE KOHCYIBTAIINU.

[lepeyeHb METOIMYECKHUX yKa3aHUM MO TUCHHUILIUHE:

1. Jluneitnast anreOpa W aHAJUTHYECKas TC€OMETpHUsS: y4eOHO-METoIuuYecKoe mocodue/
E.P. T'azuzoB, P.U. U6sToB, H.I'. Kucenesa, A.H. 3unnarynnuna. — Kazanb: M3a-Bo Kazanckoro
I'AY, 2019.-64c.

2. [IpakTuKyM 110 JIMHEHHO anredpe 1 aHANUTUYECKON reoMeTpuu: npakTUkym/ ['a3us3oB
E.P., 3unnarymmuna A.H., U6stoB P.U., Kucemea H.I'. — Kazans: Uzn-Bo Kazanckoro
rocy/1apCTBEHHOIO arapHoro ynusepcurera, 2020. — 76c¢.

3. [IpakTukyMm 1o MareMaTuyeckoMmy aHaiu3y: npaktukyM/ ['azuzos E.P., 3unnarynnuna
A.H., U6stoB P.U., Kucenepa H.I'. — Kazans: M3a-Bo Kazanckoro 'AY, 2021. — 78c.

4. Maremaruka. Yacte 3. Teopuss BeposATHOCTEH. OJIEMEHTBHl MAaTEMAaTHYECKOU
CTaTUCTUKH: YydeOHO-meToauueckoe mocobue/ A.H. 3unnarymnmmnaa, H.I'. Kucenema, P.U.
N6sToB, E.P. I'aszuzoB. — Kazans: U3n-Bo Kazanckoro I'AY, 2018. — 80 c. (ISBN 978-5-905201-
72-1)

10 IlepeyeHs HH(POPMALMOHHBIX TEXHOJIOIHii, HCIOJIb3yeMbIX NPH OCYIIECTBJICHUH
o0pa3oBaTe/IbHOIO Mpouecca M0 AMCHUILVIMHE, BKJINYAasg INepedeHb NPOrPaMMHOIO
olecrieyeHnst 1 HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

®dopma nposeneHUs Hcnons3zyemble Ilepeyenn IIepeuyens nporpaMmHOro
3aHATHS, nH(OpMaIMOHHBIE | HMH(POPMAIMOHHBIX obecrieueHus
CaMOCTOSITENILHOM TEXHOJIOTHH CIIPaBOYHBIX CHCTEM
paboThI (pu
HE00X0IMMOCTH)
Jlexumn Mynerumennitasie | WMudbopmarmmonno- | 1. Microsoft Office 2010,
TEXHOJIOTUH B npaBoBas cuctema | Microsoft Office 2016;
COYETAHUHU C T'APAHT 2. OnepanoHHbIe
TEXHOJIOTHEH CHUCTEMBI Microsoft
poOJIEMHOTO Windows 7  Enterprise,
U3TI0KEHUS Microsoft Windows 10
Enterprise IS
00pa3oBaTeNbHBIX
OpraHu3allnii;




3. LMS Moodle -

MOyJIbHAS 00BEKTHO-
OPHUCHTHPOBAHHAA
JTUHAMHYECKast cpena

obOyuenust (Software free
General Public License

(GPL);
4. [TporpammHuo-
anmnapaTHbIA KOMILJIEKC
Jalinga.
[TpakTnueckue Mynstumenuiineie | HMudpopmanmonno- | 1. Microsoft Office 2010,
3aHATHUS TEXHOJIOTHH B npaBoBas cucrema | Microsoft Office 2016;
COYETAaHMH C '’APAHT 2. OnepanroHHbIe
TEXHOJIOTHEH CHUCTEMBI Microsoft
IpOOIEMHOTO Windows 7  Enterprise,
U3JI0KCHUS Microsoft Windows 10
Enterprise IS
00pa3oBaTeIbHBIX
OpraHu3alnii;
3. LMS Moodle -
MOJYJIbHAs 00BEKTHO-
OpUEHTHPOBaHHAS
JUHAMHYCCKAS cpena
obyuenust (Software free
General Public License
(GPL);
4. IIporpammHo-
anmapaTHbIA KOMILIEKC
Jalinga.
CaMmocTosTenpHas MynbsTUMeTUHBIE HNudopmanmonno- | 1. Microsoft Office 2010,
pabora TEXHOJIOTHH B npaBoBas cucrema | Microsoft Office 2016;
COYETAHHUHU C T'APAHT 2. OnepanoHHbIe
TEXHOJIOTHEH CHCTEMBI Microsoft
PpoOJIEMHOTO Windows 7  Enterprise,
U3JI0KEHUS Microsoft Windows 10

Enterprise IS
00pa3oBaTeNbHBIX
OpraHu3alINii;

3. Cucrema oOHapyXeHHUS
TEKCTOBBIX 3aMMCTBOBaHHMIA
Awnturuiaruatr BY3;

4. AHTHUBHpYC
Kacniepckoro —
AHTHBHUPYCHOC
MPOrPaMMHOE
o0ecIeyeHue;

5. LMS Moodle -
MOJTyJIbHAS 00BEKTHO-
OpUEHTHPOBAHHAS
JUHAMAYECKast cpena
obyuenust (Software free
General Public License




| | [(GPL).

11 Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOM 1JIsl OCYyLIeCTBJICHUS
00pa30BaTeIbHOIO NpoLecca Mo JMCUHUIIIMHE

Jlexknuu VYueOnass ayautopus Ne 805 jans mpoBeneHUs — 3aHATHM
JICKIIMOHHOI'O THIIA.

Crynbs, mapThl, JocKa ayIUTOpHas, TpUOyHa, BUICOMPOEKTOD,
DKpaH, HOYTOYK, HA0Op Y4eOHO-HATIISITHBIX TTOCOOHIA.

[IpakTuyeckue 3ansaTust | Yuebnas aymutopus Ne 813 g mpoBedeHHs — 3aHATHM

CEMUHApCKOr0  TWUMA,  TPYNHOBBIX W HHAUBUAYAJIbHBIX
KOHCYJbTAllMi,  TEKyILEro KOHTPOJsSL U  NPOMEXKYTOYHOH
aTTECTALIUU.

Crynbsi, mapThl, JOCKa ayJUTOpHas, TpuOyHa, HabOp y4eOHO-
HATJISIIHBIX [TOCOOUH.

CamocrosiTenbHas Komnbrorepnsie knacesl Ne 811, 8k (35 koMmmbroTepoB, IPUHTEP,
pabota JIOKQJIbHAsL CETh, UHTEPHET).
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