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1 IlepeyeHp NIaHUpPYEeMBIX Ppe3yJbTATOB O00y4YeHHMs 1O JAMCHMILIMHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH pe3y/JIbTaTaAMHU 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

B pesynbrare ocBoeHMS OCHOBHOW Npo(ecCHOHATBHOW 00pa3oBaTeNbHON MPOTPaMMBbI
(OIIOII) mo nampasnenuto noarorosku 19.03.01 buorexHonorus, HanpaBieHHOCTh (IPOGUIIb)

«broTexHoJIOTHST MOJOKa M MOJIOYHBIX IIPOAYKTOB,

oOydJarouuics 1o JUCIUTUIMHE

«MaremaTuka ¥ MaTeMaTH4YeCKasl CTATUCTHKAY AOJIKCH OBJIAICTH CIICAYIOIIUMUA PE3YyJIbTaTaMU:

Kon unaukaropa
ITOCTHKEHUS
KOMIIETEHIIUH

Nuaukarop qocTHXREHUS
KOMIIETEHITHH

IlepeueHp TUIaHUPYEMBIX PE3YIbTATOB
00y4yeHMs 110 TUCLIUIUIMHE

VYK-1. CnocobGeH ocymiecTBIsATh MOUCK, KPUTHUECKUI aHAINU3 U CUHTE3 UH(POPMAINH, IPUMEHSThH

CHCTEMHBII moaxoa Ajid pCIlCeHHrs IMMOCTaBJICHHBIX 3aa4d

YK-1.1

AHanu3upyer 3a1auy,
BbLJeIsAs e 0a30BbIe
COCTaBJIAIOLINE,
OCYILIECTBIISAET
JEKOMIIO3HULIMIO 3a1a4U

3namp: ocHOBHBIC ()yHIJAMEHTAIIbHBIC
3aKOHBI MATEMaTHKH 1 OCHOBHBIE
METO/Ibl MAaTEMAaTUYECKON CTaTUCTUKH
JUISl aHAJIN3a TIOCTABJICHHBIX 3a/1a4

Ymemsb: ucrionb30BaTh OCHOBHEIC
(i)YHIIaMeHTaHI)HI)IG 3aKOHbI MaTCMaTUuKH
N OCHOBHBIC MCTOBI MaTeMaTHYECKOM
CTaTUCTHUKU AJId OCYIICCTBIICHUA
JCKOMITIO3HMIIMH ITOCTAaBJICHHBIX 3a1a4

Bnaoems: HaBpIKaMM MCIOIB30BaHUSA
Q)YHI[aMCHTaJ'II)HBIX 3aKOHOB MaTCMaTHUKHU
1 OCHOBHBIX METOJI0B MaTeMaTHIECKOMH
CTaTUCTHUKH AJIA aHaJIn3a U
OCYHICCTBJICHUA ACKOMITIO3UIINHA 3a1a4n

YK-1.3

PaccmarpuBaer
BO3MO’KHBIE BAPUAHTHI
pelieHus 3a1a4u,
OLICHUBAs UX JOCTOMHCTBA
Y HEJIOCTATKU

3namb: OCHOBHBIC MAaTEMAaTHUCCKIUE
MCTOABI IJId pCHICHUA 3aaa4 U
OLICHUBAHUSA UX NOCTOMHCTBA U
HEAOCTAaTKH

Ymems: ncrionp3oBaTh MaTeMaTHUECKIE
MCETOJbI UL PCIICHUA 3a1a4 U
OLICHUBAaHUA UX NJOCTOMHCTBA U
HECOOCTAaTKH

Bnaoems: HaBpIKaMH UCIOIB30BaAHUS
MaTeMaTUYECKUX METOJIOB JIJIsl PEIICHHS
3aJ1a4 ¥ OLICHUBAHMS UX JOCTOMHCTBA U
HEIOCTATKU

YK-1.5

Onpenenser U OLICHUBAET
MOCTEJCTBUS  BO3MOKHBIX
pELIeHNH 3a1a9u

3namp’. OCHOBHBIE IOHATHS, 3aJ1a49H U
METObI TEOPUH BEPOSTHOCTEH 1
MaTeMaTHYECKON CTaTUCTHKH IS
oTpeIeTICHUsT OIIEHUBAHUS TTOCTIEACTBUIN
BO3MOJKHBIX pElICHUN

Ymems: onpenenuts u
HWHTEPIPETUPOBATH BO3MOXKHbBIE
TIOCJICICTBHS TIPH PEIICHUU 3a]1a4




Bnaoemps: HaBBIKAMHU OIICHUBAHHUS
MIOCJIEICTBUH, IIOJIy4EHHBIX B PAMKAX
COOTBETCTBYIOIIUX MAaT€MaTHYECKUX
MozeeH

OIIK-1. CiocobeH u3y4darh, aHATM3UPOBATh, UCIIOJIB30BATH OMOJOTHYECKHE OOBEKTHI
MIPOILIECCHI, OCHOBBIBASICH HA 3aKOHAX M 3aKOHOMEPHOCTSAX MaTeMaTHICCKUX, (PU3HUECKUX,
XUMHUYECKHUX M OMOJIOTHYECKUX HAYK M UX B3aHMOCBSI3IX

OIIK-1.1

N3yuaeT u ananusupyer
OMOJIOTHYECKHE OOBEKTHI
Y TIPOIIECCHI, OCHOBBIBASICh
Ha 3aKOHAaX U
3aKOHOMEPHOCTSIX
MaTeMaTHYECKUX U
(GU3NYECKUX HAYK U UX
B3aMMOCBSI35IX

3namp: ocHOBHBIE (yHIAMEHTAILHBIC
3aKOHBI MATEMAaTUKU U OCHOBHBIE METOIbI
MaTeMaTHYeCKOM  CTaTUCTUKH  JUIA
pelIeHns] CTaHAapTHBIX 3a/1a4 B 00J1acTH
OMOJIOTUYECKUX HAYK

Ymemsp:  ucmomp3oBaTh  OCHOBHBIE
(byH/IaMEeHTaJIbHBIE 3aKOHBI MaTeMaTHUKU
U OCHOBHBIEC MECTO/bI MaTeMaTHYECKOH
CTaTHCTUKH ISl PELICHHsS CTaHIapTHBIX
3a/1a4 B 00J1aCTH OMOJIOrMYECKUX HaYK

Bnaoems: wnHaBrIKaMH HCIOJIb30BaHUS
(yHI1aMEHTAIbHBIX 3aKOHOB MAaT€MAaTUKH
U OCHOBHBIX METOJIOB MaTeMaTH4YECKOM
CTATUCTUKH JUIS PEHICHUS CTaHIApTHBIX
3a/1a4 B 00J1aCTH OMOJIOrMUECKUX HayK

OIIK-7. CiocobeH mpoBOAUTH IKCIIEPUMEHTATIBHBIE UCCIEAOBAHUS U UCTIBITAHUS 110 3aJaHHOU
METOJIMKE, HAOMOIEHUSI U U3MEPEHHs1, 00padaThIBaTh U UHTEPIIPETUPOBATH SKCIIEPUMEHTAILHBIC
JaHHBIC, PUMEHSS MaTeMaTHYeCKUe, PU3NIECKUE, (PHU3UKO-XUMUYECKUE, XUMUICCKHE,
OHMOJI0THYeCKHe, MUKPOOHOIOTUYECKUE METOBI

OIIK-7.2

[Ipumensier
MaTeMaTHYECKHUE,
¢buznueckue,
XUMHUYECKHE,
XUMHAYECKHE,
OMOJIOTUYECKHUE,
MHUKpPOOHOJIOrHYECKHE
MeToABI MpU 00paboTke U
MHTEPIPETHPOBAHUT
HKCIEPUMEHTATBHBIX
JTAHHBIX

¢duzuKo-

3namb: OCHOBHBIC MaTEMaTHYECKNE
METO/IbI IpH 00paboTKe U
MHTEPIPETHPOBAHUT
HKCHEPUMEHTAIbHBIX JAHHBIX

Ymems: ucnonp3oBate MaTeMaTHYECKHE
METO/JIbI IPU 00pabOTKE U
UHTEPIPETUPOBAHUI
OKCIICPUMCHTAJIBHBIX JaHHBIX

Bnaoemw: HaBBIKAMU HCIIOIH30BAHUS
MaTeMaTHYeCKUX METOJIOB MPHU
00paboTKe M UHTEPIPETUPOBAHUHN
OKCIIEPUMEHTATBHBIX TaHHBIX

2 Mecrto qucuuminnel B ctpykrype OITIOITI BO

JlyucuumiuHa OTHOCUTCS K 00si3aTtenbHON yacTu 6moka 1 «ducuumiunel». M3ydaercs B 1
cemectpe Ha 1 kypce nmpu ouHOU opme 0OyueHHs.
N3ydyeHne NUCHUIIIMHBI NPEATIONAracT MPENBAPUTEIILHOE OCBOCHHE Kypca MaTeMaTUKU

0011e00pa30BaTeIbHON HIKOIBI.




JlucuumiauHa sBIsIeTcs OCHOBOIOJATaolled, Mpyu H3y4EeHUH CIEAYIOUINX TUCIUIUINH:
NHpopMallMOHHbIE TEXHOJOTMM B  OWOTeXHONOTMH, KoOMIObIOTEpHOE  MOAEITHUPOBAHUE
OMOTEXHOJIOTHYECKUX MTPOIIECCOB.

3 O0beM MCHUIUVIMHBI B 32a4Ye€THBIX €IMHHLAX C YKa3aHMeM KOJH4YeCcTBa
aKaJeMH4YeCKHX YacOB, BbIJeJEeHHbBIX Ha KOHTAKTHYI0 padory oOydawoumuxcss ¢
npenogasarejeM (M0 BHAaAM Y4YeOHBIX 3aHATHH) M HAa CaMOCTOSITEJILHYI PpadoTy
00y4YarIMuXCcs

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIIAET 4 3a4€THBIX eIUHHUILIBI (3.€.), 144 qacoB.

Tabmuma 3.1 - Pacipenenenue ¢oHa BpeMEHH 10 CEMECTpaM U BUJaM 3aHSITHI, B yacax
Ounas ¢popma

Bun yuebHbIX 3aHATHI

Cemectp 1
KonrakTHas palGora o0yyamommxcsi c
npenoaasaresieM (BCero) 69
B TOM YHUCIJIC:
- JIEKIIMH, Yac 34

B TOM YHCJIE€ B BUJIE MPAKTUYECKOM
MIOIOTOBKU (IIPU HAJIMYUK), Yac -

- IPaKTUYECKHUE 3aHATHSI, Yac 34
B TOM YHCJIC B BUJIE MPAKTUYECKOM
MTOATOTOBKHU (ITPH HAJIMYHWH ), Yac -

- 3a4€eT, Yac -
- 9K3aMe€eH, Yyac 1
CamocrosiTeibHAsE padoTa 00y4aroIMXcst 75
(Bcero, yac)

B TOM YHCIIE: 28

-IOATOTOBKA K JIA0OPATOPHBIM
(mpakTUYECKUM) 3aHSATHSIM, Yac
- paboTa ¢ TecTaMu U BOTIPOCAMH JIJIsI 29
CaMOIIOATOTOBKH, Yac
- BBITIOJTHEHHE KypCOBOTO MPOEKTa (padoThl), -
qac
- IO/ITOTOBKA K 3a4eTy, yac -

- IOATOTOBKA K 9K3aMEHY, 4ac 18
OO0uiasi TPy10€eMKOCTh yac 144
3.e. 4

4 ConpepkaHue AUCUMILUIMHBI, CTPYKTYPHUPOBaHHOE IO pas3jejaM H TeMaM C
YKa3aHHEM OTBeJIeHHOr0 Ha HHMX KOJMYeCTBA aKaJeMHYeCKHMX 4YacOB M BHIOB Y4eOHBIX
3aHATHH

Tabnuma 4.1 - Paznensl TUCHUIUIMHBI U TPYAOEMKOCTh MO BUAAM Y4eOHBIX 3aHATHH (B
aKaJIEMUYECKHX Yacax)

Ne Paznen nucrumnimHb Bunsr yaeGHOI paboThI, BKIFOUYAsi CAMOCTOSITENEHYIO paboTy
TeM CTYJICHTOB U TPYJAOEMKOCTh
bl JICKITUU MIPAKTUICCKHE BCETO CaMOCTOSITEI
paboTsI ayJTUTOPHBIX bHAs

4acoB pabota
OYHO | 3209 | OYHO | 320YH | OYHO | 3a04YH | OYHO | 3a0YH

HO 0 0 0

1 | DnemenTsl nuHEHHOW w | 6 - 6 - 12 - 10 -

BEKTOPHOU anreOpbl




CrniocoObl BEIYMCIIEHUS OIIpeieTuTeNnel u
o0paTHON MaTpHIbl. DIEeMEHTapHbIE
peoOpa3oBaHus U UX IPUMEHEHHE IS
HAaxO0’KJICHUs paHra.

2 | AnanuTHueckas 6 - 6 - 12 10 -
reoMeTpHsl Ha IJIOCKOCTH
U B IPOCTPAHCTBE
3 | Beenenue B 6 - 6 - 12 15 -
MaTeMaTHYECKUN aHaJIN3
4 | NuTerpanpHOE 8 - 8 - 16 20 -
UCYHUCIICHHE  (PYHKIUN
OJIHOU HE3aBUCUMOU
MIEPEMEHHOMN
5 | Teopuu BeposiTHOCTEH U | 8 - 8 - 16 20 -
OCHOBBI
MaTeMaTU4YeCKOn
CTaTUCTHUKH
Hroro | 34 - 34 - 68 75 -
Tabnuua 4.2 - Conep:xanue TUCHUILIMHBI, CTPYKTYPHUPOBAHHOE 110 pa3zeiaM U TeMaM
Bpewms, ak.gac
(ouHO/ 3204HO)
OYHO 3209HO
BCETO B TOM BCETO B TOM
Ne Conepxanue pazaena (TeMbl) 1ucie B e B
} JUCIHUILTHHBI bopwme (opwme
paKkTu4ec MpaKkTuye
Kou CKOMIIONN
MOJITOTOBK TOTOBKH
u (mpu
(npu HaJIM4YUN)
HaJTUIHH )
Pa3nes 1. DiieMeHTHI JIMHEHHOI M BEKTOPHOMH aiaredpbl
Jlexyuu
1.1 | OcHOBHBIE NOHATHS JUHEHHON anreOphl. 1 - - -
Martpuupsl. Onpenenutenu. OOpatHas
MaTpuIa.
1.2 | Onpenenurenu. OOpaTHas MaTpuIa. 2 - - -
Panr matpunst
1.3 | Cucrembl TUHEHHBIX aNreOpanvdeckux 2 - - -
YpaBHEHUI
1.4 | OcHOBHBIE IOHATHS BEKTOPHOM 1 - - -
anreopsl. JleiicTBUs HaJl BEKTOPAMHU.
CkansipHoe, BEKTOPHOE M CMEIIaHHOe
MIPOU3BEIICHUS
Ilpakmuueckue 3anamus
1.5 | Marpunpl. JlelicTBus HaJ MaTpUIIAMH. 1 - - -
1.6 | Onpegenutenu 2-ro u 3-ro MOPSIKA. 1 - - -




1.7

OCHOBHBIE NIOHSTHS, CBA3aHHBIE C
CUCTEMBI JINHEWHBIX YPAaBHEHHM.
Teopema Kponekepa-Kanemnu. Pemenne
cucrtem meronamu Kpamepa u ["aycca.
MarpuuHblii METOJT PEICHUS] CUCTEM

1.8

BekTops! 1 1eUCTBUS C HUMU.
Koopaunarnasie optel. Paznoxxenue
BEKTOpA 10 KOOPAUHATHBIM OCSIM,
KOOpAMHATHI BeKTOpa. J[imHa BeKTopa.
VYron mexnay Bekropamu. CkanspHoe
IIPOU3BEJICHUE U €r0 CBOWCTBA.

1.9

BexTopHoe npousBeneHne 1 ero
cBoiicTBa. CMeIaHHOE TPOU3BEICHUS U
ero coicTaa. [IpuinoxkeHns BEKTOPHOrO
Y CMEUIAHHOT'0 NTPOU3BECHUN

Pa3nes 2. AHanuTH4yeckasi reoMeTpus H

4 IIJIOCKOCTH M B ITPOCTPAHCTBE

Jlexyuu

2.1

Ananutmueckas reoMCeTpuda Ha
IIJIOCKOCTH.

4

2.2

AHanmuTHYeCKasi TeOMETPHS B
MIPOCTPAHCTBRE.

Hparcmuttecxue SAHAMUA

2.3

YpaBHEHHE IMHUU HA TIJIOCKOCTH.
YpaBHEHUE NIPSAMOU C YIIIOBBIM
kodpummrenTom. O01iee ypaBHEHUE
IIPSIMOM U €0 UCCIIEIOBAHHUE.
VYpaBHeHHE NPSMOM, IPOXOAAIIEH Yepe3
33JJaHHYIO TOUKY B 33JJaHHOM
HaIlpaBJICHUU. Y PABHEHUE ITyYKa
IIPSAMBIX. Y paBHEHHE NIPSIMON,
MIPOXOAAIIEH Yepes3 IBE 3a1laHHbIE
TO4KH. OCHOBHBIE 33/1a4M HA NPSIMYIO.

2.4

Kpussie BTOpOro nopsijika (OKpyXHOCTb,
JIIMIIC, TUNepOoIa, napabosia)

Pa3nea 3. Beeaenne B MaTeMaTHYeCKHIA

AHAJIU3

Jlexyuu

3.1

[Ipenen pyukuu. beckoneuno maibie
¢byHKIMU. DKBUBaJIEHTHbIE OECKOHEYHO
Mautble GyHKIH. HempepbiBHOCTH

byHKIIUHU

2

3.2

[IponsBonHas GyHKIIMN OTHON
HE3aBHCUMOM MEPEMEHHOM.
[Ipon3BoIHBIE BBICIINX MOPSIIKOB.
Huddepennnan GpyHkumu.
UccnenoBanue GyHKIMN PU TOMOIIN
IPOU3BOJIHBIX

Hpaxmuqecmte 3AHAMUA

3.3

[Ipenen pynkmuu. OGHOCTOPOHHHE U
JBYCTOPOHHUE Tpeienbl. beckoHeuHo
Masble QyHKIMU. DKBUBAJICHTHO

0ECKOHEYHO MaJIble () YHKITHH.




HenpepsiBHOCTD PyHKIMEN. Toukn
pa3phiBa U UX KJIACCUDUKAIIUS

3.4

[Tpou3BoHast CYyMMBI, IPOU3BEICHHS,
94aCcTHOTO, CJIOKHOU M 0OpaTHOM
¢dbynxuun. uddepennupoBanne
(byHKIMH, 3alaHHBIX TAPAMETPUIECKU U
HesiBHO. [Ipon3BoIHBIC BBICIIINX
TIOPSIKOB

3.5

[Tonsarue muddepennmana GyHKIIN
OJTHO¥ nepeMeHHOu. [IpubnmxeHHoe
BBIUUCIICHHE C TIOMOLIbIO
maddepennmana. [pasuno Jlonurans.
DKcTpeMyM (PYHKITUU OTHOU
nepeMeHHou. JloctaTouHoe ycioBue
cBo3pactanus (yObIBaHUs) QYHKIIUU HA
UHTEepBaJie. Boinykible (BOrHYTHIE)
(GYHKIIUU OJTHOU MTEPEMEHHOM.
Heo0xoauMoe u 10cTaTOYHOE YCIIOBHE
BBINYKJIOCTH (BOTHYTOCTH). Touka
neperuda. HeoOxonumoe u jocratouHoe
YCJIOBUS TOUYKH Meperuoa.
BeprtukanbHble 1 HEBEpTUKAIBHbIC
acUMIITOTHI rpaduka GyHKINUU OJHON
nepeMeHHol. MccrnenoBanue QyHKIMH
OJTHOM MIEPEMEHHOM C MCII0JIb30BaHUEM
IIEPBOM ¥ BTOPOM IIPOU3BOJIHBIX U
NIOCTpOeHHeE ee rpaduka

Pa3nen 4. UnterpajbHoe ucunciaenue ¢

HKIUI OTHOI HE3aBMCHUMOM NepeMeHHOMH

Jlexyuu

4.1

[TepBooOpazHas 1 HeONpeAeICHHBIN
uHTerpan. OCHOBHBIE METOIBI
WHTETPUPOBAHUSA

4 - - -

4.2

Onpenenennslil uarerpai. [Ipumenenne
HCKYCCTBEHHOT'O MHTEJJIEKTa IIPU
BBIUUCIICHUH IO IN U 00beMa
IJIOCKHUX (QUTyp

Hpakmultecmte SAHAMUA

4.3

IlepBooOpasHas 1 HeonpeeIeHHbIN
HHTETpall. OcHOBHEBIE METOAbI
MHTErpUPOBaHUs (HETIOCPEACTBEHHOE,
3aMEHOI MepeMEHHON U 10 YacTsIM).
WHTerpupoBaHne pannoHaIbHbIX
npobeit

4.4

OnpeneneHHblil HHTErpai. 3aMeHa
nepeMeHHo# u hopmyna
WHTETPUPOBAHUS 110 YACTAM IS
OTIpe/IeNIEHHOTO NHTErpaa.
I'eomeTprueckoe NpuiIoKeHue
OTpe/IeIEHHOT0 NHTErpaa

Pazgen S. Teopuu BepoSITHOCTE U OCHOBBI MATEMATHYECKON CTATUCTUKH

Jlexyuu




5.1

OcHoBHbIE GOPMYITBI KOMOMHATOPUKH.
Cayuaiinsie coobiTHs. Knaccnyeckoe u
CTaTUCTUYECKOE OMpeIesICHUs
BepOoATHOCTH. OCHOBHBIC TEOPEMBL.
®dopmyJia MOJTHON BEPOATHOCTH.
®opwmyia belieca. [loBTopenue
WCIBITAHUN B OJTMHAKOBBIX YCIOBHSIX.

5.2

CrnyuaiiHble BeIMUnHBI. [IUCKpPETHBIE U
HEIPEPBIBHBIE CIIy4YallHbIC BEIUYHUHBI.
YucnoBble XapaKTEPUCTUKU CITy4alHbIX
BEJIMYMH

5.3

I'enepanbHbIe U BEIOOPOYHBIE
COBOKYNHOCTU. DOpMBI IPEICTABICHUS
CTaTUCTHYECKOW MHPOPMALINH.
CraTtucTuueckoe pacrpeesieHue.
OMnupudeckast QyHKIUs
pacrnipenenenus. Yuciaoble
XapaKTEPUCTUKU CTATUCTUYECKOIO
pacrpeieeHus

Hpakmuqecmte 3AHAMUA

5.4

OcHoBHbIE GOPMYIBI KOMOUHATOPHKHU.
Canyuaitnsle coObiTus. Teopema
CJIOYKEHUS BEPOSITHOCTEN 1115t
COBMECTHBIX HECOBMECTHBIX COOBITHIA.
YcioBHas BeposATHOCTh. Teopema
YMHOKEHUS BEPOSTHOCTEN AJIst
3aBHCUMBIX U HE3aBUCHMBIX COOBITHH.

5.5

dopMyia MOJIHON BEPOATHOCTH.
®opmyna beneca. [losropenue
ucnbiTanuit. Cxema bepryiu.
[Tpubnuxennsle GopMysbl B cXemMe
bepnynnu.

5.6

JIMCKpETHBIE U HENIPEPHIBHBIE
ciydaiiHble BeMnYuHbl. OyHKINA
pacnpenenenns. OyHKIus
pacnpe/iesieHus: U ee CBOMCTBA.
YucaoBble XapaKTEPUCTUKH CITy4aiHBIX
BEJIMYHH.

5.7

I'enepanbHbIe 1 BHIOOPOYHBIE
COBOKYMHOCTH. POPMBI ITPEACTABICHUS
CTaTUCTUYECKOU MH(DOPMAIIUH.
CraTuctuueckoe pacupeiesieHue.
OMnupudeckast QyHKIHs
pacnpenenenus. YucioBbie
XapaKTEPUCTUKU CTATUCTUYECKOTO
pacnpeneneHus




5 IlepeyeHb y4eOHO-METOAMYECKOr0 o0ecredeHHs IJIsi CaAMOCTOSATEIbHOH PadoThI
00yYaKOIIHUXCS 10 TUCIHIIINHE

1. JIuneiinas anrebpa v aHATUTUYECKAsi TEOMETPUS: yaeOHO-MeToarnaeckoe mocobue/ E.P.
I"a3uzos, P.U. U6sToB, H.I'. Kucenesa, A.H. 3unnarymmina. — Kazanb: U3a-Bo Kazanckoro I'AY,
2019. — 64 c.

2. [IpakTUKyM 110 JIMHEHHOM anreOpe U aHATUTHICCKON TeoMeTpuH: MpakTukym/ ["'a3nu3oB
E.P., Bunnarymummna A.H., W6stoB P.M., Kucenmesa H.I'. — Kazaump: M3n-Bo Kazanckoro
roCyIapCTBEHHOI'0 arapHoro yuusepcurera, 2020. — 76c¢.

3. [IpakTUKyM 1O MaTeMaTH4eCKOMY aHaU3y: npaktukym/ I'azuzoB E.P., 3unnatynnuna
A.H., UostoB P.U., Kucenesa H.I'. — Kasans: 13n-Bo Kazanckoro I'AY, 2021. — 78c.

4. Maremaruka. Yacte 3. Teopust BepoATHOCTEH. OJIEMEHTbl MaTeMaTH4YECKON
CTaTHCTUKH: yueOHO-MeToauueckoe nocodue/ A.H. 3unnarynnuna, H.I'. Kucenesa, P.1. 164T0B,
E.P. T'a3uzoB. — Kazans: U3n-Bo Kazaunckoro 'AY, 2018. — 80 c¢. (ISBN 978-5-905201-72-1).

5. Marematuueckre MeTOJbl 00pabOTKMU JaHHBIX: y4yeOHO-MeToaudeckoe mocobue /
N6sToB P.U., Kucenesa I'.I'., 3unnarymmna A.H. — Kazans: U3a-Bo Kazanckoro 'AY, 2025. —
88 c.

6 @oHI OLEHOYHBLIX CPEeACTB /Js1 NPOBeIeHUS TMPOMEKYTOUYHON AaTTecTAlUH
00y4YaOIIHUXCH 110 TUCHHILINHE
[Ipencrasnen B mpuiioKeHUU K pabouelt mporpamme JUCHUIUITMHBL «MaTtemMaTuka

7 llepevyeHb OCHOBHOM U J10TIOJTHUTEIbHOI YU4eOHOM JIUTepaTyphl, HEOOXOAUMOM 115

OCBOEHMS THCIMIIJIHHBI
OcHoBHast yueOHas IuTeparypa:

1. AnanuTtHueckasi reoMeTpus B pocTpaHcTBe: yueoHoe nocodue / M. B. ConoBkuHa, A.
A. TemepOexoBa, P. A. bornanosa, I'. A. BaiironakoBa. — ['opro-Auraiick: [AT'Y, 2023. — 202
c. — ISBN 978-5-91425-193-9. — Texkct: 31eKTpoHHBbIH// JIaHb: 3ME€KTPOHHO-OMOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/391814 (nara obpamenus: 13.04.2025). — Pexum
JIOCTYTIA: JIIsl aBTOPU3. TIOJIb30BATENEH.

2. bepman, I'. H. CO0opHUEK 3a/1a4 110 KypCy MaTeMaTHIeCKOTo aHajmn3a: yaeOHoe ocooue
quisg By3oB / I'. H. bepman. — 13-e u3na., crep. — Cankr-IlerepOypr: Jlans, 2025. — 492 ¢. —
ISBN 978-5-507-52146-3. — Tekcrt: 21eKTpoHHBIi // JIaHb: 3JIeKTPOHHO-0MOIHOTEYHAs CHCTEMA.
— URL: https://e.Janbook.com/book/440093 (nata obpamenus: 13.04.2025). — Pexum goctyna:
JUIsl aBTOPH3. TOJIb30BaTEIIEH.

3. buisros, 3. V. Teopust BeposTHOCTEH M MaTeMaTHueckas cratuctuka. Kypc nmekiuii:
yueOHoe ocooue / 3. Y. busaros. — 2-e uzn., ucnp. — Cankr-IlerepOypr: Jlans, 2022. — 224 c.
— ISBN 978-5-8114-2934-9. — Tekct: »neKTpoHHBIN// JlaHb: 31€KTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/212693 (nara obpammenus: 13.04.2025). — Pexum
JIOCTYTIA: JIIsl aBTOPU3. TOJIb30BaTeNel. 3.

4. bnsaros, 3. Y. 3agadyHuK MO TEOPUM BEPOSATHOCTEH M MaTEMaTHMUECKON CTaTHCTUKE:
yuebHoe ocodue / 3. Y. bnsiros. — 2-e uzn., ucnp. — Cankr-IlerepOypr: Jlans, 2021. — 236 c.
— ISBN 978-5-8114-2933-2. — Tekct: 31eKkTpoHHBIN// JlaHb: 3JIEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/169078 (nata oopamienus: 13.04.2025). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJTH30BATEINCH.

5. 3aiines, 1.A. Briciias matemaruka: yueOHUK 1iis By30B/ M. A. 3aiinieB. — 3-¢ u3ganue.
— Mockasa: [Ipoda, 2004. — 400 c. — TekcT HENOCPEACTBEHHBIH.

6. [TanbxeHckuii, B. . Ananutuyeckast reoMeTpus Ha IIIOCKOCTH: yueOHOe mocobue/ B.
. Tanpxenckwuii, O. I1. Cypuna, M. B. Copokuna. — Ilen3za: I1I'Y, 2020. — 120 c. — ISBN
978-5-907364-05-9. — Tekct: aneKkTpoHHbIN// JlaHb: 3MeKTpOHHO-OMOMMOTEYHas cUcTeMa. —



URL: https://e.lanbook.com/book/322745 (mnata oGpamienus: 13.04.2025). — Pexum goctyna:
JUISL aBTOPH3. TIOJIb30BATENEH.

JomnonnurensHas yueOHas tuteparypa:

1. KapueBckuii, E. M. Jlekuuu 1o JWHEWHON anreOpe W aHATUTUYECKOW T€OMETPHH:
yaeOHoe mocooue / E. M. Kapuesckuii, M. M. KapueBckuii. — 2-e¢ u3z., nepepad. u aom. —
Cankr-IlerepOypr: Jlans, 2022. — 424 ¢. — ISBN 978-5-8114-3223-3. — TeKkcT: 31€KTPOHHBIN/
Jlanb: snexkrponHO-OMOIMOoTeuHas cucrema. — URL: https://e.lanbook.com/book/213122 (nata
oOpatuenusi: 13.04.2025). — Pexxum noctyna: aJig aBTOpU3. M10JIb30BATENEH.

2. Kynpsisues, B.A. KpaTkuii Kypc BBICHICH MaTeMaTUKH: y4eOHOE IMocoOue Jjisi By30B/
B.A. KynpsBues. — 7 - oe uznanue, ucnp. — Mocksa: Hayka, 1989. — 656 c. — Tekct
HEMOCPEICTBEHHBIH.

3. IIpuBanosa, 0. U. Beicmias MaTeMaTHKa B TEXHUYECKOM BY3€: y4EOHO-METOIUIECKOE
noco6ue / FO. U. [Ipusanoa. — Omck: CubAJIU, 2021. — 208 c¢. — Tekcrt: anexkTpoHHbIN// JIaHb:
NIEKTPOHHO-OMOMoTeunass cucremMa. — URL:  https://e.lanbook.com/book/221444 (mara
oOpamenus: 13.04.2025). — Pexxum gocTymna: A aBTOPHU3. MOJIb30BATENCH.

4. Tumodeena, A. H0. Teopusi BeposATHOCTEH M MaTeMaTHYECKash CTATHCTUKA: ydeOHOe
nocobue: B 2 yacTsax / A. FO. Tumodeea. — HoBocubupck: HI'TY, [6. r.]. — Yacts 2 — 2017.
— 108 c. — ISBN 978-5-7782-3434-5. — Texkcr: snexTpoHHbIH// JlaHb: 3IEKTPOHHO-
oubmuoreynass cucrema. — URL: https://e.lanbook.com/book/118319 (mara oOpameHus:
13.04.2025). — Pexxum pocTyna: AJisi aBTOPH3. MOJIb30BaTEIICH.

8 [lepeyenn pecypcoB HH(POPMAILHOHHO-TeIeKOMMYHUKANMOHHOM ceTn « AHTEepHeT»,
He00XOAMMBIX /ISl 0CBOEHHS AU CIUTIIHHBI

1. DnexrponHas OubnmoreuHas cucrema «Jlauby, https: // e.lanbook.com

2. Hayunast anektpoHHas oubmuoteka «elibrary.ru» — www.elibrary.ru

3. Marepuainsl o Matemartuke, http://www.math.ru/

4. ®opym, MaTeMaTHUeCKHit caiT, http://allmatematika.ru/

5. CchuIKM Ha JTydllle MaTepuaisl 0 BhICIIEH MaTemaTHke, http://www.matburo.ru/

6. MaremaTuyeckuii mopTaj, Ha KOTOPOM IPEJCTABICH IIMPOKUI KPyr MaTepUaoB 1O
MaTeMaTUYeCKUM aucHuIuimHaMm, http://www.allmath.ru/

7. KpaTkue sHIMKIONEANYECKHEe CTaThH 10 MaTeMaTtuke, http://mathworld.wolfram.com/

8. ®opmysibl U cripaBovHas HH(OpManus 1o MareMatuke u ¢usuke, http:/fxyz.ru/

9. Poccuiickas rocynapctBeHHast 6nbanoreka, http://www.rsl.ru/

10. Marematuueckue GpopMyJsbl U CIpaBOYHbIE MaTepuainsl, http://mathprof/

11. MaTtemaTtuka OT npeeaoB U NPOU3BOAHBIX, http://www.exponenta.ru/

9 MeToauveckne yKa3aHUs AJs 00yYAIOIIUXCS 10 OCBOCHHUIO TUCIHILIMHBI
OCHOBHBIMU BHUJaMU Y4YEOHBIX 3aHATUHA ISl CTYJICHTOB IO JAHHOMY KypCy y4eOHOU
JTUCITUTIMHBI SBIISIOTCS: JIEKIIUHU, TPAKTUYECKUE 3aHATHUS, CAMOCTOATEIbHAs paboTa CTYISHTOB.

B nexnusx u3nararoTcss OCHOBHBIC TEOPETHUECKUE CBEACHUS, COCTABJISIONINE HAYIHYIO
KOHIIETIIHNIO Kypca. [IJis1 yCIeIHOro 0CBOCHUS JICKIIMOHHOTO MaTepralia peKOMEHIYeTCs:

- TIOCJIE TIPOCITYIIUBAHUS JIEKIIUHU MPOYUTATh €€ B TOT JKE JICHB;

- BBIJICJIMTE MapKEpaMn OCHOBHBIC IMOJIOKCHUSA JICKIIUU,

- CTPYKTYpPHPOBATh JICKIIMOHHBIN MaTepHa ¢ TOMOIIBIO TOMET Ha MOJISX B COOTBETCTBUHU
C IMPUMCPHBIMHA BOIIPpOCAMHU IJIA IMOATOTOBKH.

B mporiecce JIGKIIMOHHOTO 3aHATHS CTYACHT JIOJDKCH BBIJICNATh Ba)KHBIE MOMEHTHI,
BbIBOJIbI, OCHOBHBIC ITOJIOKCHUA, BBIJACIIATE KIFOYCBEIC CJIOBA, TCPMUHBL. 0O003Ha4YNTH BOIIPOCHI,
TCPMHHBI, MaTCpUAJI, KOTOpBIﬁ BBI3BIBACT TPYAHOCTHU, TOMCTUTL U IIONBITATHCH HalTU OTBET B
pekoMeHayemoit nuteparype. Ecim camocrosiTensHO He yma€res pa3oOpaThcs B Marepualie,
HGO6XOI[I/IMO C(bOpMy.HI/IPOBaTB BOIIPOC U 3aJ1aTh NPCHOAABATCIIFO HAa KOHCYJIbTAllUHU, HA 3aHATUU.



CryneHTy peKOMEH/1yeTCsl BO BpeMsl JIEKLIMU y4acTBOBATh B 00CYX/IEHUH MTPOOJIEMHBIX BOIIPOCOB,
BBICKA3bIBaTh M apryMEHTHPOBATh CBOE MHEHHE. OTO CHOCOOCTBYET Jy4YlIEMY YCBOEHHIO
MarepHaia JISKIUU U 00JerdyaeT 3aiOMUHAHUE OTENbHBIX BBIBOJOB. [IpociymanHbiii MaTepuan
JEKIHUH CTYIEHT JI0JDKEeH mpopaboraTh. OT TOro, HaCKOJIbKO 3((HEeKTUBHO 3TO OyIET CleNaHo,
3aBHCUT U MPOYHOCTh YCBOGHHS 3HaHMH. PeKoMeHyeTcsi mepeynTaTh TEKCT JIEKLUMH, BBIIBUTH
OCHOBHbBIE MOMEHTBI B KaXJI0M BOIIPOCE, 3aTEM O3HAKOMUTHCS € U3JI0)KEHUEM COOTBETCTBYIOILEH
TEMBbl B y4eOHUKAX, MPOAHATU3UPOBATH JOMOJIHUTEIBHYIO y4eOHO-METOUYECKYIO U HayYHYIO
JAUTEpaTypy IO TeMe, paculMpuB M YriayOMB cBOM 3HaHusA. B mpouecce pekomeHnyercs
BBINKCHIBATH U3 U3YYCHHOU JTUTEPATyphl U TOAOMPATH CBOU MPUMEPHI K N3JIOKEHHBIM Ha JIEKLIUU
HIOJIOKECHUSIM.

CamocrosTenbHas padoTa CTY/IEHTOB SIBISICTCS COCTAaBHOM YacThIO UX Y4eOHOH paboThl U
UMEET LeNIbI0 3aKpeIlyIeHne U yrilyOJeHne MOJy4YeHHbIX 3HAaHUM, YMEHUH U HaBBIKOB, MIOMCK U
npuoOpereHne HOBBIX 3HaHWH. CamoctosiTenbHas paboTa OOYYAIOUIMXCS PETIaMEHTHPYETCs
[TonoxeHnuem 06 opraHU3aluu CaMOCTOSTEIbHON pabOThI CTYIEHTOB.

CamocrosiTenbHass paboTa CTYJIEHTOB BKJIIOYAaeT B Ce0S OCBOCHHUE TEOPETUUYECKOTO
MaTepuaja Ha OCHOBE JIEKIMH, OCHOBHOW M JONOJIHMUTENBbHOM JHUTEpaTypbl; MOATOTOBKY K
71a00paTOPHBIM (MPAKTUYECKUM) 3aHATHSIM B UHIMBUYaJIbHOM U IpynmnoBoM pexxume. CoBEThI
II0 CaMOCTOSTENILHOW paboTe C TOYKU 3pPEHHUs MCIIOJIb30BAaHUs JUTEPATYphl, BPEMEHH, INTyOUHBI
popabOTKU TEMBI, & TaK)Ke KOHTPOJIb 32 JIEATEILHOCTHIO CTY/ICHTa OCYIIECTBISETCS BO BpeMs
3aHATHM.

Lenbro mpenoaBaTenst IBISAETCS CTUMYIHMPOBAHNE CAMOCTOSITEIILHOTO, YTITyOIEHHOTO
U3y4eHHs MaTepualla Kypca, XOpoIIo CTPYKTYpUPOBAaHHOE, [TOCIIE10BATEIbHOE H3JI0KEHUE
TEOPHH Ha JIEKIUIX, OTPa0OTKA HABBIKOB PEIICHUS 33/1a4 U CHCTEMHOT0 aHaJIN3a CUTyallui Ha
1a00paTOPHBIX (MPAKTHUECKUX ) 3aHATUAX, KOHTPOJIb 3HAHUHN CTY/IEHTOB.

[Ipy moOAroTOBKE K NPAKTUYECKUM 3aHATHUSIM U BBINOJHEHUM KOHTPOJIBHBIX 3aJaHUMN
CTYAEHTaM CIIEyET UCIIOJIb30BaTh JIUTEPATYPY U3 MIPUBEACHHOTO B JAHHOW MTPOTPaMME CIIUCKA, a
TaKX€ PYKOBOJCTBOBATHCS YKA3aHUSAMU U PEKOMEHIALMSAMU IIPENOAaBaTENIs.

[Tepen kaxxabIM MPAKTUYECKUM 3aHATUEM CTYAEHT U3Yy4aeT IJIaH 3aHATUS C IEPEUYHEM TEM
U BOIIPOCOB, CIIMCKOM JIUTEPATYpPhl M JOMAIIHUM 3aJaHUEM I10 BBIHECEHHOMY Ha 3aHSTHE
Marepuay.

CryaeHTy peKOMEHIyeTCsl CIENYIolas CXeMa MOATOTOBKU K 3aHSATHUIO M BBINOJIHEHUIO
JIOMAITHUX 3aJaHWi:

- MpopaboTaTh KOHCTIEKT JIEKIIUH;

- IPOAHAJIM3UPOBATh OCHOBHYIO U JIONIOJHUTENIBHYIO JIATEPATYPY, PEKOMEHIOBAHHYIO MO
u3ydaeMoMy paszzeny (MOAyIo);

- U3YYUTh PEUICHUS TUIIOBBIX 3a]1a4;

- PELINTH 33/IaHHBIE TOMAIIHUE 33/1aHUS;

- IPU 3aTPYAHCHUSIX COPMYIHPOBATH BOIIPOCHI K MPETIOAaBaTENIO.

B KoHIIE Ka)XXI0T0 NPAKTUYECKOTO 3aHATUS CTYAECHTHI MOJIYYaloT JTOMAIHEE 3aaHue IS
3aKpETUICHHS MPOMICHHOT0 MaTepraa. JloMantHue 3aanust HEOOXOIUMO BBITTOTHSATE K KaXKIOMY
3aHsATHIO. CJOXHBIE BOMPOCHI MOXHO BBIHECTH Ha OOCYXICHHE Ha 3aHATHH WJIM Ha
VHIUBUYyAJIbHBIE KOHCYJIbTAILINH.

10 Ilepeyenb MHGOPMAIMOHHBIX TEXHOJIOTHH, HCII0Jb3YEMbIX IIPH OCYLIECTBJICHUHU
o0pa3oBaTe/IbHOI0 mpoulecca MO0 JHCHUILVIMHE, BKJIKOYasi IepeYeHb NPOrpPaMMHOIO
odecrneyeHUs1 M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM



dopma npoBEACHUS Hcnonb3yembie [Tepeuenn [lepeuenb mporpaMMHOTO
3aHSATHS, UH(POPMALIMOHHBIE | HMH()OPMAITMOHHBIX o0ecrieyeHus
CaMOCTOSITENIbHON TEXHOJIOTHH CIPABOYHBIX CUCTEM
paboThI (ipu
HEOOXOIMMOCTH)
Jlexumu Mynerumenuiinsie | Wudopmammonno- | 1. Microsoft Office 2010,
TEXHOJIOTHH B npaBoBas cuctrema | Microsoft Office 2016;
COUYETaHUH C 'APAHT 2. OnepalliOHHBIE CUCTEMBI
TEXHOJIOTUEH Microsoft ~ Windows 7
poOJIEMHOTO Enterprise, Microsoft
HU3II0KEHUS Windows 10 Enterprise mus
00pa3oBaTeNbHBIX
OpraHu3aINi;
3. LMS Moodle -
MOJyJIbHAs 00BEKTHO-
OpPUEHTHUPOBAaHHAS
JMHAMU4ecKas cpena
obyuyenus (Software free
General Public License
(GPL);
4 [IporpammHuo-
anmapaTHbIN KOMILJICKC
Jalinga.
[MpakTrueckue Mynetumenuiinsie | Wudopmammonno- | 1. Microsoft Office 2010,
3aHITUS TEXHOJIOTHH B npaBoBas cuctema | Microsoft Office 2016;
COYETaHUH C 'APAHT 2. OnepanvoHHbIE CUCTEMBI
TEXHOJIOTUEH Microsoft ~ Windows 7
po0JIEMHOTO Enterprise, Microsoft
HU3JI0KEHUS Windows 10 Enterprise mus
00pazoBaTeNbHBIX
OpraHu3aLui;
3. LMS Moodle -
MOJyJIbHAs 00BEKTHO-
OpPUEHTHPOBaHHAS
JMHAMU4ecKast cpena
oOyuenust (Software free
General Public License
(GPL);
4. IIporpammHoO-
anmapaTHbIN KOMILJIEKC
Jalinga.
CamocrositenbHas | Mynbrumenuitapie | Mupopmanumonno- | 1. Microsoft Office 2010,
pabora TEXHOJIOTUH B npaBoBasi cuctema | Microsoft Office 2016;
COYETaHUH C I'APAHT 2. OnepanilnOHHBIE CUCTEMBI

TEXHOJIOTUEN
POOJIEMHOTO
U3JI0KEHUS

Microsoft  Windows 7
Enterprise, Microsoft
Windows 10 Enterprise mus
00pa3zoBaTeNbHBIX
OpraHu3aluil;

3. Cucrema oOHapyXeHUs
TEKCTOBLIX 3aMMCTBOBAaHUU
Antumnaruar BY3;




4. Aatuupyc Kacnepckoro
— aHTUBHUPYCHOE
IporpaMMHOE
obecIieyenue;

5. LMS  Moodle -
MOJyJIbHAs 00BEKTHO-
OPUECHTHPOBAHHAS
JUHAMUYECKast cpena
obyuenust (Software free
General Public License
(GPL).

11 Onucanune MaTepuaibLHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM JJIS OCYLIECTBJIEHUS

06pa3OBaTean0r0 nmpouecca mo JTMCHUMIJInHE

JICKIIMOHHOI'O THIIA.

HOYTOYK.

Jlexuun Aynuropusi Ne 309. YueOHast ayautopusi A NPOBEACHMS 3aHATHH
Crynbsi, mapTel, JOCKa ayAUTOpHAs, TpUOyHA, BHIIECONPOEKTOP, IKpaH,

Anapec: 420029, Pecnyonuka Tarapcran, r. Kazaup, yn. Cubupckuii
TpaKT, .35, YuebHoe 3qanue Ne5, aya. Ne 309 (stax 3).

3aHITAS 3aHATUU.

[Tpaktiueckue | Ayauropusi Ne 319. Yuyebnas aynutopus Ui IPOBEICHUS TIPAKTHUECKUX

Jlocka aynuTopHas, CTOJ U CTYJ AJIs IpernoAaBaresis, CTONbl U CTYJIbS
JUTSL CTYJICHTOB, POCKTOP, HA0OP YIeOHO-HATIISTHBIX TTOCOOHIA.
Anpec: 420029, Pecnyonuka Tarapcran, r. Kazawe, yn. Cubupckuii
TpaKT, .35, YuebHoe 3qanue N5, aya. Ne 316, Ne319 (arax 3).

JUTSL CTYZICHTOB

CamocrosarenbHas | Ayautopusi Ne 317. YyeOnas ayauropus Ui CaMOCTOATENbHOM paboTHl,
pabota TEKYILEro KOHTPOJIS U MPOMEXYTOUHOH aTTecTaluy.
Jlocka ayauTOpHAsA, CTOI U CTYJ JUIS TIPENOaBaTeNs, CTOIbl U CTYIbs

Anpec: 420029, Pecnyonuka Tarapcran, r. Kazawe, yn. Cubupckuii
TpakT, a1.35, YueOnoe 3qanue NoS, aya. Ne 317 (atax 3).
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