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1. Henau u 321244 M3y4YeHUs] TUCHUILIMHBI (MOTYJIs1)

1.1 llean ocBOEHUS TUCHUILIHHDI

dopMHUpOBaHUE Y CTYICHTOB CUCTEMBI IOHATHH U MPEACTABICHUHN B paMKaxX U3y4acMOM
JUCITUIIMHBI, B IEJIIX WX MOJATOTOBKH K YCHEIIHOMY OCBOSHUIO Pa3/esioB (DU3UKH, XMMHH,
OMO(U3NKN W TEHETHKH, TPEOYIOIUX MPUMEHEHHS METOJ0B MAaTeMAaTHYECKOTO aHajau3a M
JIPYTHX Pa3/IesioB BBICIICH MaTeMaTHKU.

1.2 3agaun AMCHUILIMHEI

Pa3BuTHEe y CTYICHTOB JIOTMYECKOTO U AHAIMTUYECKOTO MBIIUICHUS; OOydeHue
TOYHOMY $SI3bIKY MAaT€MaTHKU; IMPUBUTHE HABBIKOB PabOTHI C MaTEeMaTHYECKHUM aIlllapaToM;
MPUBUTHE HABBIKOB K CAMOCTOSITEILHOMY JIOOBIBAHWIO 3HAHWUW TMPU H3YYCHHUH DPAa3/IeiIOB
MaTEeMaTHKH; OIICHUBAHUIO OOBEKTOB CBOECH MPOQPECCHOHAIBHON JACSITEIHBHOCTH C MTOMOIIBIO
MaTeMaTUYECKUX METO/OB.

1.3 MecTo AucumJINHBI (MOAYJIs) B CTPYKTYpPe 00pa3oBaTe/ibHOI NPOrpaMMbl

Jucnummmaa «b1. O.14.01 MaremaTuka» OTHOCHUTCA K oOs3areinbHOM dactu bioka 1
«Iucuumimnel (MOIyNIN)» Yy4eOHOTO TUIaHA.

Jl1st ycrenmHoro OCBOEHUs B By3e Kypca «MaTtemaTukay CTYACHTHI | Kypca JOJKHBI
BIIAJICTh B IOCTATOYHOM O0OBEME MaTEMaTUYECKUMH 3HAHUSIMU B paMKax MPOTpaMMBbI CpeaHEr
IIKOJIBL.

3HaHUs, NOJIyYEHHBbIE B 3TOM KypcCe, HCIONb3YKOTCA B AUCLHUIUIMHAX ECTECTBEHHO-
MaTEeMaTU4YeCKOro 1HUKJIa, B TOM yucie: «MareMaTuiuecKue METOIbI B OMOJIOTUMY U JIP.

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0OY4YeHHUsS] 1O JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
obyuaromuxcs cienyronux kommnereniwmii (OITK-5, OITK-6):

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE

Ko u HanmeHoBaHMe HHIUKATOpa™

OIIK-5. CnocofeHn mpuMeHATH B NPOo(deccHOHAIBHON IeATEJHLHOCTH COBpPeMeHHBbIe NMpPeACTABJIEHHS 00

OCHOBaX  OMOTEXHOJIOTHYECKMX M  OMOMEAWIMHCKHX  NPOM3BOJACTB, TC€HHOW  HHYKCHEPHUH,

HAHOOMOTEXHOJIOTHH, MOJIEKY/ISIPHOT0 MOIEJTHPOBAHUS

OIIK-5.2. OnennBaeT W TporHO3HWpYeT | 3HaeT 00 OIECHUBAHWU OOBEKTOB CBOEH MpodeccHoHATEHON

MePCIIEKTUBHOCTh 00BEKTOB CBOEH | IesATEeNbHOCTH C MOMOIIBI0 MATEMATHIECKIUX METOJIOB.

npodeccHoHaNIbLHON JIeSITENbHOCTH st | YMmeer oOLeHHMBaThb OOBEKTHI CBOEH MpodecCHOHANBHOI

OMOTEXHOJIOTUUECKHUX ITPOU3BOJICTB. JIEITENIbHOCTH C TIOMOIIIBI0 MaTEMaTUYE€CKUX METOZIOB.
ObnamaeT HaBBIKAMH  OIIGHMBAaHUS OOBEKTOB  CBOEH
npodeccuoHaTbHOM JeSITEIbHOCTH c HOMOIIIBIO
MaTeMaTHYeCKUX METOJIOB.

OIIK-6. Crioco0eH HCI0JI1b30BaTh B MPO(ecCHOHAILHOM JeATeJIbHOCTH OCHOBHBIE 3aKOHbI (U3NKH, XUMUH,
HayKk 0 3emje U OHOJIOTMH, NPHUMEHATH METOAbI MATEMATHYECKOr0 AaHAJIM3a M MOJeJUPOBAHMS,
TeOpeTHYEeCKMX M JKCIEePUMEHTAJBHBIX HCCIe0BAHUI, NPUHOOpPeTaTh HOBBIE MaTeMaTHYecKHe M
eCTeCTBeHHOHAYYHble 3HAHUS, HCIOJb3ys COBpeMEHHble 00pa3oBaTelbHble H HH(OPMALUOHHBIE
TEXHOJIOTHH

OIIK-6.2. MHccnenyer B mpodeccHoHambHOH | 3HaeT 0 HEKOTOPBIX COBPEMEHHBIX METOo/ax
JeATeTbHOCTH HaBbIKH MIPOBEJCHUS] | MaTeMaTHYECKOTO aHajM3a u MO/JIETTMPOBAHMS,
7a0OpaTOPHBIX ~ WCCIIEOBAaHWH, COBPEMEHHBIC | MaTeMaTHYeCKOHW CTAaTHCTHKH, a TaKXe COBPEMEHHBIX
METOIbl XUMHH, (U3UKH, MaTeMaTHYecKoro | o0pa3oBaTeIbHBIX M MHPOPMAIMOHHBIX TEXHOJIOTHH.
MOJIENIMPOBAHUS M MaTEMATHYECKOW CTATHCTUKH, | YMEET HCIOJIb30BaTh HEKOTOPHIE COBPEMEHHBIC METOJIBI
a TaKXKe COBpPEMEHHbIe OOpa30BaTeNbHBIE M | MAaTeMaTHYECKOIO aHanmm3a u MOJICTUPOBAHHA,
HHPOPMALNOHHBIE TEXHOJIOTHH. MaTeMaTHYeCKOW CTAaTHCTUKH, a TaKKe COBPEMEHHBIX
00pa3oBaTEeIBHBIX U HH(OPMAIIMOHHBIX TEXHOJIOTHH.
ObnamaeT OMBITOM NMPUMEHEHHUS HEKOTOPHIX COBPEMEHHBIX
METOJIOB MAaTeMaTH4YEeCKOTO aHajH3a W MOACITHPOBAHMSA,
MaTeMaTHYeCKOW CTAaTHCTHUKH, a TaKKe COBPEMEHHBIX
00pa3oBaTEeIBHBIX U HH(OPMAIIMOHHBIX TEXHOJIOTHH.




Ko 1 HaUMEHOBAHUE HHMKATOPA™ Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE

OHK'6.3.HCMOHCTppreT BJIaaACHHUC MCTOJaMH 3HaeT o HCKOTOPBIX METOAAaX CTATUCTUYCCKOI'O0 OLCHUBAHUA

CTaTUCTHYCCKOI'O OLCHUBAaHUA n IMPOBEPKU 1 MPOBEPKU I'MIIOTES.
TUIIOTE3, IMPOTHO3UPOBAHUA MCPCICKTHUB U | YMmeer ACMOHCTPUPOBATH BJIAJACHUEC HCKOTOPBIMU METOJaMU
COIMAJIBHBIX HOCJ'ICI[CTBPIFI CcBOCH CTaTUCTUYCCKOT'O OLICHUBAHUS U IPOBCPKU T'MIIOTE3.

Hqu)eCCHOHaJILHOP'I AEATCIBHOCTH. OO0iaiaeT OIBITOM JEMOHCTpalMu BJIaJICHUS HEKOTOPBIMU

HaBbIKaMH CTATUCTHYECKOTO ONCHUBAaHUSA W IIPOBEPKU
THUIIOTE3.

Pesynbprarel 00ydeHHs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOM U CAaMOCTOSATEJILHOM pabOoThl 00yUYaroIINUXCsl B COOTBETCTBUU € YTBEPIKICHHBIM
y4€OHBIM IIJIaHOM.

WHaukaTtopel  JOCTHXKEHMS KOMIIETEHLUH  CUMTAIOTCA
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHHUSI.

cOpMUPOBAHHBIMU  TIPU

2. CTpyKTYpa U coaep:KaHHe JUCHUIITUHBI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUILJIMHBI IO BUIaM padoT

OOmiast TpyA0EMKOCTh JIMCUUILIMHBI COCTaBsieT 5 3adetHbix eaunui (180 wacoB), ux
pacnpeieneHe o BUaM padoT MPECTABICHO B TaOIHIIe

Bunst padot Bcero Dopma 00yueHHs
4acoB OYHO- 3a04HAs
ouHas
3a09HAs
1 2
ceMecTp ceMecTp
(dacer) (dacer)

KonTakTHas pa6oTa, B TOM 4ncie: 68,5 38,3 30,,2
AyIuTOpHBIE 3aHATHS (BCEro): 60 34 26
3aHATHSA JIEKIIMOHHOTO THIIA 28 16 12
MIPAKTHICCKHE 3aHATHS 32 18 14
HNuasi KOHTaKTHas padoTa: 8,5 4.3 4,2
KoHTpoas camocToATeNbHOM padOTHI 8 4 4
(KCP)
[pomexxyrounas arrecranus (MKP) 0,5 0,3 0,2
CamocrositesbHAasi padoTa, B TOM 84,8 43 418
qucie:
CaMOCTOSATEIbHOE H3YYEHHE pa3fesioB,
CaMOITOITOTOBKA (npopaboTka u
[TOBTOPEHHUE JICKIIMOHHOTO MaTepuana | 40 20 20
Marepuaga y4eOHMKOB U y4eOHBIX
mocoOuii, MOATOTOBKA K MPAKTHYCCKUM
3aHITHUSAM U T.]I.)
IToAroToBKa K TEKYIIEMY KOHTPOJIIIO 44,8 23 21,8
KontpoJas: 26,7 26,7 -
[MonroToBKa K 9K3aMEHY 26,7 26,7 -
O6masn qac. 180 72 108
TPYAOEMKOCTh B TOM 4YHCJIe

KOHTAaKTHAasA 68,5 38,3 30,2

padora

3a4. ey 5 3 2

2.2 Conepxxanue QM CUMILTHHBI

Pacnpenenenne BumoB yaeOHON paOOTHI M KX TPYJOEMKOCTH TI0 pa3ieiaM JAACIUTLTHHBL.

Pasnenbr (TeMbl) AUCIUIUIMHBI, u3ydaeMbie B 1 cemectpe (Ha 1 kypce) (ounas ¢opma
oOyueHus)



KonmuectBo yacos
Bueayaut
No HaumenoBanue pa3zzenosB (Tem) AymaTopHas OpHas
Bcero pabota
pabota
JI 113 JIP CPC
1. DneMeHTHI INHEHHOH anreOpHI. 10 2 2 6
2. DneMeHTHl BEKTOPHOH aiareOpHl. 10 2 2 6
3. DNeMeHTHl aHAJTUTUIECKOH TeOMEeTpHH. 10 2 2 6
8 2 2 4
4. MuosxecTBa 1 oToOpaXkeHHs. DYHKIMN 1 UX TpadUKH.
5 [ocnenoBarensHoCTH. [Ipenen mocnen0BaTebHOCTH. U TIpeiel 8 2 2 4
' ¢$yHKIHH.
6. [penen ¢pynkuM. 10 2 ) 6
7 IIponsBonnas u quddepennnan pyHkunu. OCHOBHBIC TIOHATHS, 10 2 2 6
) (hopMyIIHL.
8 [Ipumenenne muddepeHManbHOr0 HCUNCICHNS K HCCIIEI0BAHHIO 10 2 4 5
' (GyHKIMIA.
HUTOI'O no pasdenam oucyuniurvl 77 16 18 43
KoHnTponb camocrosrensHoil pabotsl (KCP) 4
ITpomexyrounas arrecrauus (MKP) 0,3
Kontpois 26,7
OO61mas TpyJ0€MKOCTh MO JUCIUILTUHE 108

Pacnpenenenne BuI0B yd4eOHON pabOTHI M MX TPYJOEMKOCTH TI0 pa3JieaM JAUCIUTLTHHBIL.
Paszensl (TeMbl) AMCHMILUTUHBL, U3y4aeMble Bo 2 cemectpe (Ha 1 kypce) (ouHas ¢opma
o0OyueHus)

KonugectBo yacos
Breaynut
Ne HaumenoBanue pasnenos (Tem) AyRuTOpHas OpHas
Bcero pabora
pabota
J1 113 JIP CPC
9. [TepBooOpa3zHas. HeomnpeaeneHHbIi HHTETPAT. 12 2 2 8
12 2 2 8
10. |OmpeneneHuble HHTETpaNBL. HecOOCTBEHHBIE HHTETPAEIL.
11. |YucnoBble U CTETICHHBIC PSIIBL. 12 2 2 8
12.  |OnemenTsl muddepeHanbHbIX ypaBHEHNH. 10 2 2 6
13. |DnemMeHTHI TeOpHH BEPOSITHOCTEH. 10 2 2 6
14. |DmeMeHTHI MaTeMaTHYeCKOW CTaTUCTHKH. 1181 2 4 2.8
HUTOI'O no pazznenam JUCIUILIMHEBL 67,8 | 12 14 41,8
KonTtpons camocrosrensHo# pabots (KCP) 4
IIpomexxyrounas arrecranus (MKP) 0,2
OO1mas Tpy1I0eMKOCTb 0 AUCIUTUINHE 72

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3ansaTus / cemuHapsl, JIP — nmaGopaTtopHble
saasaTus, CPC — camocrositenpHas paboTta CTyneHTa

2.3 Conep:xanue pa3iesoB (TeM) THCHUATLTHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

HaumenoBanue paznena ®dopma TeKyIero
P Coneprxanue paszena (TeMbl) p yi
(Tembr) KOHTPOJIS




(DJIEMEHTBI JIMHEHHON

Martpuibl 1 ux Buapl. Onepaiyy HaJl MATPHLIAMU U

ITpopaborka

anreOphI. HEKOTOpbIEe CBOMCTBA 5TuX onepauuil. OOparHas MaTpula M |y4eGHOro
ee HaxoxxJeHue. HekoTopele cBOMCTBA ONpeneauTeneii u (TeopeTHyecKoro)
IIpaBUJIa uX BeraucieHus. Popmyna 0OpaTHOH MaTPHIIBL. MaTepuaia
MatpuuHBIf CIIOCO0 PEeIIeHHs CUCTEMBI JTMHEHHBIX
ypaBHenuil. IIpasuno Kpamepa.
CucTeMbl THHEHHBIX YpaBHEHHH, HX BUABL. Merton I'aycca
peIlIeHNs] CUCTEMBl JIMHEWHBIX YpaBHEHHI.
(DneMeHTBl BEKTOPHOI BexTops! 1 feficTBUS HaJl HUMU: CJIO’KEHHE, BEIYMTAHUE, [TpopaboTka
JIreOphl. yMHOXKeHHe Ha uyucno. CkaspHoe Ipou3BeeHHe, y4e6HOro
BEKTOPHOE MPOU3BEICHNE, CMELIAHHOE IPOU3BEICHNUE (TEOpeTHIeCcKOro)
BeKkTOpoB. CBoiicTBa onepanuii Hax BekTopamu. JleHcTBHs MaTepuana
HaJl BEKTOpaMHU B KOOPJIMHATHOM (opMme.
(DI1eMEHTHI Bunp! ypaBHeHu# NpsIMBIX B TuIockocTH (o0mee ypaBHenue, |[Ipopaborka
QHAJTUTUYECKOMN ypaBHEHHUE, IPOXOJIlee Yepes ABe 3aJaHHbIe TOUKHY, y4e0HOro
TEOMETPHH MapaMeTPUIECKUE YPAaBHEHHS, ypaBHEHUE C YTIIOBBIM (TEOpeTHIeCcKoro)
Ha IpsiMoi KOS(UIMEHTOM H /Ip.), UX B3aHMOCBA3b. ONOPHBIC 341291 |\atepuana
1 IJIOCKOCTH. HAa MPAMYIO B INIOCKOCTH; B3aHMHOE PACION0KEHUE BYX H
[IpocTeiimme OoJee PSMBIX.
CBEICHUA Onnurc, runepboia, mapabosa, nX KAaHOHUIECKUE ypaBHEHHS,
13 aHATUTHYECKON (oKanbHBIC CBOWCTBA.
FeOMETPUH [MonsiTre 0 KIacCU(PUKAUOHHOM TeopeMe sl KPUBBIX
B IPOCTPAHCTBE. BTOPOTO MOPSIIKA.
YpaBHEHUS MPSIMBIX U IIOCKOCTEH B IPOCTPAHCTBE, UX BUJIBI
1 B3aUMOCBs3b. [[0BEpXHOCTH BTOPOTO MOPsIIKA, HEKOTOPHIE
HX BUABL.
MHoXxecTBa U OJeMeHTB TEeOpPHUU MHOXKECTB, CTaH/IapTHBIC TOHATHS U [MpopaboTka
oToOpaxenus. OyHKIMH |0003Ha4YEHHA. YHMCIOBBIC IIPOMEXYTKH, OKPECTHOCTH TOYEK. |yueOGHOTO
n ux rpadukn. CoiictBa |OO0BeANHEHNE, IEPECCUCHNE, PA3SHOCTD, AOTIOJHEHUE U (TeopeTHyecKoro)
(byHKIHH. CUMMeTpHYecKas PasHOCTb MHOXeCTB. [IoHsATHA O MaTepuaia
MHOKECTBE ACHCTBUTEIBHBIX U MHOKECTBE KOMILIEKCHBIX
yucen. Yncnosas Gynkuus, ee rpaduk. CriocoObI 3a1aHus
¢yakunu. O6paTtHas GyHKUHA U ee Tpaduk. CBoiicTBa
(YHKIMA: YETHOCTh U HEYETHOCTh, OTPaHMYCHHOCTbD,
MIEPUOANYHOCTh, MOHOTOHHOCTB. | paduku 3J1eMeHTapHBIX
¢byHkmid, mpeobpasoBanus rpadukoB. OnucaHue CBOMCTB
(GyHKIMU 110 €€ TpaduKy.
[Tpenen u HenpepbiBHOCTS |[TocnenoBarensHOCTh. Apudmernyeckas U reomerpuyeckas ([Ipopaborka
¢byuknuii. [Ipenesns nporpeccun. Ilpenen nocnenosarensHocTH. [penen y4eGHOTO
mociaenoBarenbHoCcTed 1 |(pyHKIMUA. OCHOBHBIE TEOPEMBI O Mpeaenax (yHKIIHIA. (TeopeTHyeckKoro)
(byHKIMH. HenpepsIBHOCTE QYHKIIMU U CBSI3aHHBIE C HEH TEOPEMBI O MaTepuaia
npexnenax. Haxoxaenue acumMnTot rpadukoB GHyHKIHHA.
PackpeiTie HeonpenenenHocted.  McnonbzoBaHue
3aMeYaTeNbHBIX MPEIENIOB IPU HAX0XKIEHUH NPEEIoB
(GyHKIHH.
[IpousBoaHas u [onsaTne mpon3BoAHON HYHKINHU, TECOMETPUICCKUH U [IpopaboTka
muddepernman GpyHkuny. |MexaHudeckuit cmbic. [IpaBuia nuddepeHuupoBanus, y4e0HOro
(OCHOBHBIE TEOPEMBI O Tab1nua npousBoaHbIX. IIpon3BoAHAs CIOKHOH QYHKUME U |(TeopeTHdecKoro)
I hepeHInpyeMbIx obpatHoi QyHkumu. nddepennuan u ero npuMeHEHUE B Matepuaa
(OYHKIMAX U UX NPUOIMIKEHHBIX BHIYUCICHHUSX.
MPUIIOKEHHUS. Teopema ®@epma. Teopema Pomnisa. Teopema Jlarpanxa.
Teopema Komm.
VccrenoBanue ¢pyHkumid. |HaxokaeHne ¢ MOMOIIBI0 IPOU3BOAHOM MPOMEKYTKOB IIpopaboTka
MOHOTOHHOCTH, TOYEK SKCTPEMYMa U SKCTPEMYMOB, & TAKKE  |yueGHOro
IIPOMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH Tpaduka (TeopeTHIecKoro)
¢yHkMM W Touek mepernda. HaxokaeHue riodanbHbIX MaTepuaia
9KCTPEMYMOB (DYHKIIMH Ha OTPE3Ke M Ha IPONU3BOJIHLHOM
MIPOMEXYTKE € IOMOULIBIO MPOU3BOAHON. CxeMa
nccie10BaHus PYHKIHH.
MuTerpansHoe [MonsiTre o nepBooOpa3HON QYHKIIMU M HEOTIPEIETICHHOM ITpopaborka
ncarcieHue GpyHKIm uHTerpaie. IIpaBmina uHTETpHpoBaHus. Tabmnma y4e0HOro

OZHOU NepeMEHHON

HCONPCACTICHHBIX MHTETPAJIOB. HHTerI/IpOBaHI/Ie C IIOMOIIBIO




(HeomnpeaeNeHHbIH 3aMEHbI IEPEMEHHBIX U 110 YacTsM. MeTo HeOoNpeJeNICHHBIX  |(TeOpPETHYECKOT0)
MHTETpa, OnpeAesIeHHbIH |K03QduieHToB. [loHaTHe 00 onpeneneHHOM HHTETpaIe. Marepuana
WHTETpAN). Mertoap! HHTETpUPOBaHUA. [IpHI0KEHHS OIPEACIEHHbBIX
HHTETPAJIOB.
9. |DnemeHTHI [Tnomans ¢urypsl, orpannueHHoi rpadukamu ¢yHkunii, |[IpopaboTka
(G PEepeHINanbHOrO U |IUIMHBL YT, 00BEM, UEHTP TSHKECTH (QHUIYpPHI, YHCIECHHOCTD M |yq4eGHOTO
HHTETPAJIBHOTO o6uomacca HOHyH}IHI/Iﬁ " 1p. (TeOpeTI/IquKOFO)
UCYUCIICHUH QyHKIUU 2-X MaTepHaia
MepEMEHHBIX.
10. [HecobGcTBeHHbIE [onsiTre 0 HECOOCTBEHHBIX MHTETpAIaX ¢ MILTIOCTpaUen [TpopaboTka
MHTETpaJIbl. HaXO0XKJCHUS Ha IIpUMepax. y4e6HOro
(TeopeTHIecKoro)
Marepuana
11. Psgsl Yucnossle psaabl. [TpopaboTka
CreneHHbIe PSIbL. ydeOHOTO
IIpu3HaKKU CXOAUMOCTH YUCIOBBIX U CTCIIEHHBIX PSAOB. (TEOpeTHIeCcKoro)
MaTepuana
12. |DnemeHTHI Juddepennunanbpapie ypaBHeHUS 1-To opsaKa. [TpopaboTka
JuddepeHIraTbHbIX JuddepennnanbHpie ypaBHEHUs 1-T0 mopsika ¢ y4e0HOro
YpaBHEHUH. pasaensromuMucs nepeMeHHbeIME. OTHOPOTHEIE (TeOpeTHIeCcKoro)
muddepeHnnanbHple ypaBHeHus:  1-ro nopsiaka. Jluneinsie MaTepuaia
muddepeHnnanbHble ypaBHEeHHsT  1-To mopsanka. Y paBHEHHE
Bbeprynmu. JIuneliHple 0THOPOIHBIE U HEOTHOPOJHEIE
mudepeHnnanbHble ypaBHEHHST  2-TO TIOPSAKA C
MTOCTOSTHHBIMHA K03 uitnenTamu.
JuddepernnansHeie ypaBHEHUS B OMOJIOTHH.
13. |3memeHTH TeOpUHN OcuoBHble TOHATHA. COOBITHS U BeposTHOCTE. CBOCcTBA [IpopaboTka
BEpPOSATHOCTEN. BEpOSATHOCTH. [IpritoskeHus B OHOIOTHH. y4eGHOrO
(TeopeTHIeCcKoro)
Marepuana
14. |SneMeHTHI JuckpeTHble U HenpepbIBHBIE CIyYaliHbIE BETUYNHBL. IIpopaboTka
MaTeMaTU4eCcKOn Bri6opounsiii Metoa. CTaTHCTHYSCKHE OLICHKU TapaMeTpOB y4eGHOrO
CTaTUCTHUKH pacnpezencHus. MeTopl pacieTa CBOJAHBIX XapaKTePHCTHK | (TeopeTHYECKOro)
BBIOOPKH MarepHana
2.3.2 3aHATHSA CEMUHAPCKOro TUNA (MPAKTHYECKHE 3aHATHA)
e HaumenoBanue paszzgena TeMaTHKa 3aHsTHil ®dopma TeKy1ero
(Temsr) KOHTPOJIA
1. |9nemeHTHI TMHEHHON Marpuus! 1 ux Buabl. Oneparuu HaJl MaTpULIAMHU | Pewenue 3anau
QIIreOpHl. HEKOTOpBIE CBOMCTBa 3THX oneparuii. OOparHas MaTpuia u ee
HaxoxJieHne. HekoTopele cBoiicTBa onpenenurenei u
npaBmiIa uX BeraucieHns. PopMyia oOpaTHOW MaTPHUIIbL.
MaTpudHBI CIOCO0 PEIIeHUs] CUCTEMBI TMHESHHBIX
ypaBHenuid. IIpaBuno Kpamepa.
CucrteMbl TMHEHHBIX YpaBHEHMH, X BUJbl. Mertox ['aycca
pELICHUs] CUCTEMBI JIMHEWHBIX YPaBHEHUM.
2. |DnemMeHTHI BEKTOPHOI BexTopsl 1 AelicTBUS HaJl HUMU: CI0KEHUE, BHIUYUTAHUE, Pewenue 3anau
JIreOphl. YMHO)KE€HHE Ha uncno. CKalsipHOe IPOU3BEICHUE, BEKTOPHOE
MIPOM3BEICHUE, CMEIIaHHOE NTPOU3BEICHNE BEKTOPOB.
CBolicTBa onepanuii HaJ BeKTopam. JleicTBUs Haf
BEKTOpPaMH B KOOPJIMHATHON (opme.
3. |DnemenTsI Buer ypaBHEeHNH IpsAMBIX B INIOCKOCTH (00Iee ypaBHeHue, |Pemenue 3agad
QHATUTHYECKON ypaBHEHHE, IPOXOIee Yepe3 JBe 3aJaHHbIC TOUKH,
reoMETpUU napaMeTPUUECKUE YPaBHEHMUs, yPABHEHUE C YTIIOBBIM
Ha MpsIMOI K03((PUINEHTOM U p.), UX B3aUMOCBsA3b. ONOpHBIE 3a/1a41 Ha
U IJIOCKOCTHU. NPSIMYIO B INIOCKOCTH; B3aMMHOE pacIojIoKeHne IByX U Oosee
[IpocTeiimue MPSMBIX.
CBEJICHUS

W3 aHAINTHYECKOU

reomMeTpun




B IIPOCTPAHCTBE.

4. [SnemeHTHI Onnuric, runepooiia, napabona, X KaHOHMYECKHe ypaBHeHUs, |Pemienue 3anaq
QHAJIUTUYCCKOU (oxanbHble cBOlicTBa. [loHATHE O KiTacCH(UKAIMOHHON
TeOMETPUH TeopeMe ISl KPUBBIX BTOPOTO MOPSAKA.
Ha IpsMOi YpaBHEHUS NPSAMBIX U IUNIOCKOCTEN B IPOCTPAHCTBE, UX BUJBI
Y IIIOCKOCTH. U B3anMOCBs3b. [I0BEpXHOCTH BTOPOTO MOPSIIKA, HEKOTOPHIE
[Ipocreiimue HUX BUIBI.
CBEIICHUS
13 aHAJTUTHYECKON
reoMeTpuu
B IPOCTPAHCTBE.
5. |MHoxecTBa n OneMeHTHl TeOpUM MHOXKECTB, CTAaHAAPTHBIEC MOHATHS U Pemenne 3anau
orobpaxkenus. PyHknun |00603HaueHUs. YHUCIOBBIE TPOMEKYTKH, OKPECTHOCTH TOYEK.
u nx rpaduku. CoiictBa |O0beaNHEHUE, TIEPECEUCHHE, PA3HOCTD, JOTIOJIHEHUE U
(b yHKITHIA. CUMMeTpUYecKas pa3sHOCTb MHOXkecTB. IloHsATHS O
MHOX€ECTBE AeHCTBUTEIBHBIX 1 MHOXKECTBE KOMITJIEKCHBIX
gucen. Ynucnosas QyHkws, ee rpadhuk. CrocoOsI 3aganus
¢yaxoun. O6paTtHast GyHKIHA U ee Tpaduk. CBoicTBa
(yHKIHI: 9€THOCTh ¥ HEYETHOCTD, OTPAHMYCHHOCTD,
MePHOANYHOCTh, MOHOTOHHOCTD. [ paduku 37eMeHTapHBIX
(hyHKIHH, TpeoOpa3zoBanus TpadukoB. OnrcaHne CBOUCTB
(yHKIHMH 10 ee TpaduKy.
6. |[Ipenen u [MocnenoBarensHOCTh. ApudMeTnueckas u reomeTpuueckas |Pemienue 3anau
HENPEPBIBHOCTD nporpeccuu. Ilpenen nocnenosarensHocTy. Ilpenen
bynknuid. [Ipeaesst ¢ynkin. OCHOBHBIE TEOPEMBI O IpeAeitax (HyHKIHH.
nocieoBarenbHocTeil 1 |HenpepbIBHOCTD (DYHKIMH M CBSI3aHHBIE C HEH TEOPEMBI O
(hyHKIIH. npeaenax. HaxoxmeHne acuMnrot rpagukoB GyHKIHH.
PackpeiTe HeonpeaenenHocTel. Mcnonb3oBanue
3aMedaTeNbHbBIX IPE/IENIOB IPH HAXOXKICHUH MPECTIOB
(QyHKIHH.
7. [[IpomsBonmHas u [NonsTHE TPON3BOAHON (HYHKIINU, TEOMETPUICCKUHN H Pewenue 3agau
muddeperman MexaHu4decKuil cMpici. [IpaBuna nuddepeHnrpoBanus,
(yHKITHH. Tabnuia Mpon3BoHBIX. [Ipon3BogHas CIIOKHOH QyHKIUH U
OCHOBHBIE TEOPEMBI O obpaTHO# QyHKIMHU. [Inddepernnan u ero npuMEHEHNE B
i depeHIMpyeMbIx MPUOTMKEHHBIX BHIYUCICHUSX.
(hYHKIMAX U UX Teopema @epma. Teopema Posns. Teopema Jlarpanxa.
IPUITOKEHUS. Teopema Komrn.
8. |UccnenoBanmne dpyHkumii. |HaxoxaeHue ¢ moMoIipio NpOU3BOIHOM MPOMEXYTKOB Pewenue 3anau
MOHOTOHHOCTH, TOYEK IKCTPEMyMa M IKCTPEMYMOB, a TaKKe
MPOMEXXYTKOB BBIITYKJIOCTH U BOTHYTOCTH Tpaduka
¢yakmun u Touek mepernba. HaxoxxaeHue rinodaibHBIX
OKCTPeMyMOB (YHKIMH Ha OTPE3Ke 1 Ha POU3BOJILHOM
MPOMEXYTKE C TOMOIIBIO MPOU3BOAHON. Cxema
ncciIe0BaHus PYHKINH.
9. |HMuTerpanbHoe IMonsiTne o nepBooOpazHON GyHKINHU U HEOTIPEAEIEHHOM Pemenwue 3amau
ycurciIeHue QyHKINN unrerpaie. [Ipasuna naTerpuposanus. Tabnuma
0JTHOI IepeMEeHHO HEOTIpEJICJICHHBIX HHTErpajoB. MHTErpupoBaHue ¢ MoMOIIbio
(HeoIpeaeeHHbIH 3aMEHbI IEPEMEHHBIX U T10 YacTsIM. MeTo/ HeonpeaeIeHHBIX
WHTErpa). K03 PHUIINEHTOB.
10. |UurerpanbHoe [MTonsiTue 00 onpeseneHHOM UHTErpasie. MeTobl Pewenue 3anau
ucumucieHue QyHKIUM  |[MHTerpupoBaHue. [IpuioxeHus onpeaeIeHHOro HHTerpaia.
OZIHOU NEepEMEHHON
(ompeneneHHbBIN
uaTerpan). [lonstue o
HECOOCTBEHHBIX
HHTETpajax.
11. |Psiasl. UucnoBsle psiabl. Pemenne 3agau
CreneHHbIe PSAbL.
ITpyu3HaKky CXOAUMOCTH YHCIOBBIX M CTEIEHHBIX PSIOB.
12. |3nemeHTHI Juddepennnanbabie ypaBHeHHs 1-Tr0 opsaka. Pemenne 3anau
i depeHInanbHBIX Juddepennnansabie ypaBHeHHs 1-ro opsiaka ¢

YpaBHEHHUH.

pasacIrOIMMHUCA TIEPEMEHHBIMU. OHHOpOHHHG




muddepeHunansHple ypaBHeHus  1-ro nopsika. JInnelHsle
nuddepeHIanbable YpaBHEHH — 1-To Topsaka. YpaBHEHHE
Bepuynnu. JInHelHble OAHOPOIHBIE U HEOJHOPOAHBIE
muddepeHnaIbHbIC YpaBHEHHS — 2-TO TOPSIKA C
MOCTOSHHBIMHU K03 () (hUITHEHTaMHL.

JnddepennnanpcHpie ypaBHEHHS B OHOJIOTHH.

BBIOOPKH

13. |DmemeHTH TeopuH OcHoBHbIe OHATHA. COOBITHS U BeposSTHOCTE. CBOMCTBA Pemenne 3anau
BEPOSITHOCTEM. BEpOSATHOCTH. [IpHItojkeHNsI B OMOJIOTHH. .

14. \OnemenTHI JlucKkpeTHbIE U HENPEPBIBHBIE CITyJaiiHbIC BETHIHHBL. Pemenwne 3anau
MaTeMaTH4ecKoi Bri6opounslit MeTos. CTaTHCTHYECKHE OLIEHKH TapaMeTPOB
CTAaTHCTHKH pacnpezeneHus. MeToibl pacueTa CBOJHBIX XapaKTEePHUCTHK

3ammra nmaboparopHor padotsl (JIP), Bemonnenue kypcooro npoekta (KII), kypcoBoit
pabotel (KP), pacuerno-rpadmyeckoro 3amanus (PI'3), manmcanue pedepara (P), acce (D),
kosutokBuyM (K), rectuposanue (T) u T.1.

IIpn  wm3yyenum

IYCHUIIIINHEI

MOTYT TPHUMEHATCS  3JIEKTPOHHOE  OO0ydYeHue,

JTMCTaHIIMOHHBIE 00pa3oBaTebHbIC TeXHOIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)
KypcoBbie paboThl (IPOEKTHI) - HE IPEAYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUus JJIA CaMOCTOSATEIbHOH pPadoThl
00y4YalIIHXCS 10 JUCHHUILINHE (MOYJII0)

Ne

Bun CPC

HepequL y‘le6H0'M€TOI[I/I‘I€CKOFO obecrneueHus JUCHUIIIWHBI I10
BBITIOJIHCHUIO CaMOCTOSTEIHHOM pa6OTLI

IloaroroBka k TCKYILIEMY KOHTPOJIIO

IIpopaboTka yaeOHOTO
(TeopeTmaecKoro)
MarepHaa.

TToaroroska x

MPaKTUYCCKUM 3aHATUAM.

Pemenue 3amau.

IlogroToBka JIOKJIAI0B,
Mpe3eHTALMH.

1. Meroanueckue yka3aHus AL TTOATOTOBKH K 3aHSTHSM JICKIIHOHHOTO M
CEeMUHApPCKOTO THIA. YTBEepKAeHH Ha 3aceqaHun CoBera QakyibTeTa
MaTeMaTHKH 1 KoMIbioTepHBIX Hayk @T'BOY BO «KyoI'Y». I[IpoTokom Ne 5
ot 05 mas 2022 r.
2. Meroanyeckue yKa3aHUWs MO BBIIOJHEHHUIO CaMOCTOSTEIbHOW paboThI
oOyuaromuxcs. Y TBepxk/IeHb!I Ha 3aceqannu CoBeTa paxyabTeTa MaTeMaTHKH
n kommnblotepHbiXx Hayk @I'BOY BO «Ky6I'Y». [Iporokon Ne 5 ot 05 mas
2022 r.
3. Meroauyeckue yka3zaHHsl 1O MCIIOJIb30BAaHHUIO MHTEPAKTHBHBIX METOJIOB
oOyueHus. YTBepkieHbl Ha 3acenannu CoBeTa (akyabTeTa MaTeMaTUKH U
komnbroTepHEIX Hayk OTBOY BO «Ky6I'Y». IIporokon Ne 5t ot 05 mas
2022 .
4. Mertonuueckne yKa3aHUs 10 HOATOTOBKE 3cce, pedeparoB, KypCOBBIX
pabor. YTBepxkaeHsl Ha 3acenanun CoBera (akyjabTeTa MaTeMaTHKd |
koMmmbioTepHbIXx Hayk ®I'BOY BO «Ky6I'Vy. [Ipotokon Ne 5t ot 05 mas
2022 .

5. Meroandeckue yKa3aHUS 10 BBINOJHEHUIO JIAOOPATOPHBIX pPadoT.
VYrBepkneHsl Ha 3acemannn  CoBera  (akyibTeTa MaTeMaTHKH |
koMmnboTepHEIX HayK @T'BOY BO «KyoI'Y». [Ipotokon Ne 5 ot 05 mas 2022
T.
6. MeTonuueckue yka3zaHHs 110 BBINOJHEHHIO PACYETHO-TpapUIECKUX
3a1aHui. YTBepkIeHbl Ha 3acenanuu CoBeTa (pakynbTeTa MAaTEMaTHKA U
komnbioTepHEIX Hayk @TBOY BO «Ky6I'V». IIpotoxon Ne 5 ot 05 mas 2022
r. [TpopaboTka yueOHOTO (TEOPETHUECKOTO) MaTepHaa.

Y4yeOHO-METOANYECKHE MaTepuajbl I CaMOCTOATEIBLHON pPabOThl 00YyYaroOlmuXcsl W3
Yrclia MHBAIHU/IOB U JIUI] C OTPAaHUYCHHBIMHU BO3MOXKHOCTSAMH 310poBbs (OB3) nmpenocraBustorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBBS U BOCIIPUATHS HH(POpMALIUU:

Jis U1 ¢ HapYIICHUSIMH 3PEHUS:




— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 2JIEKTPOHHOT O IOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JIyist JnL ¢ HapyIIeHUsIMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO anapaTra:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOI' 0 TOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBINA TNepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTMHI€HTA
o0yyJaromxcs.

3. OoOpa3oBaTe/ibHbIe TEXHOJIOTMH, NPUMeHsieMble NMPH OCBOCHUM UCIHUNIHHBI
(Momy.Jis)

B xonme wu3yyeHus JUCHMIUIMHBI TPEAYCMOTPEHO HCIOJIB30BAHHE  CIICIYIOLIUX
00pa3oBaTeNbHbIX TEXHOJOTUN: JIEKIMH, MPAaKTUYECKUEe 3aHATHsS, NpoOlieMHOe oOydeHue,
CaMOCTOSITeNIbHAsI paboTa CTYJCHTOB.

KoMmeTeHTHOCTHBI MOAXOJ B paMKax MpEenojJaBaHusl AUCIUILTUHBI pealu3yeTcs B
WCIIOJIb30BAHNN WHTCPAKTUBHBIX TEXHOJOTHMH WM aKTHBHBIX METOAOB (pa3dopa KOHKPETHBIX
CUTYyallui, aHAIM3a NIeIarOTHYECKHX 3a/1a4, MHBIX ()OpPM) B COUETAHUU C BHEAYAUTOPHON pabOTOM.

[ToaroroBka Aokiana Wi MPEe3EHTAIMHU MTO3BOJISIET B KOMIUIEKCE OIEHUTh 3HAHUS, YMEHUS
Y HaBBIKH (DOPMHUPYEMBIX TUCIUILIMHON MpodeccnoHanbHbIX KoMIeTeHnu. [Ipy ux moaroroske
oOyyJaromuecs MPeACTaBISAIOT PE3YIbTaThl UCCIEOBAHUS C UCIIOIB30BaHUEM MPOTpaMMbl Power
Point.

WubopmallMOHHbIE  TEXHOJOIMM, IPUMEHSEMble TIpPU HU3YYCHUM JAUCLUILIMHBL:
UCTIONB30BaHUEe  HMHOOPMAIIMOHHBIX  PECypCcoB,  JIOCTYIHBIX B HH(OPMALHUOHHO-
TEJICKOMMYHUKALIMOHHOU ceTu MHTepHeT.

AnanTuBHbIe 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSEMBbIE TPU U3YUYEHUN JUCIUILTUHBI
— QUi JIML ¢ OrPAaHMYEHHBIMU BO3MOXKHOCTSMH 3J0pPOBbS IPEIyCMOTPEHA OpraHu3aLus
KOHCYJIBTALIMM C UCTIOJIb30BAHUEM JIEKTPOHHOM ITOYTHI.

4. OueHo4YHbIe CPeACTBA /ISl TEKYlIero KOHTPOJIS YCIeBAeMOCTH U NPOMEeKYTOYHOMH
aTTecTaluu

OneHouyHble CpeACTBa MpeIHAa3HAYeHbl JJIs KOHTPOJS M OLEHKH 0oOpa3oBaTelIbHBIX
JOCTH)KEHUI 00ydaromxcsi, OCBOMBIIMX NPOrpaMMy y4eOHOW AUCHUIUINHBI «MaTeMaTuka.

OneHouyHbIEe CPECTBA BKIIOYAIOT KOHTPOJIbHBIE MaTepUalIbl JUIsl IPOBEICHUS TeKyIIero
KOHTPOJIsE B (opMe J0KIaga-Mpe3eHTalul 10 MpOoOJIEMHBIM BOIPOCaM, pPa3sHOYPOBHEBBIX
3a/laHui, IOMAIlIHUX KOHTPOJBHBIX padoT, 1 MPOMEKYTOYHOM aTTecTaluu B JopME BOIPOCOB
Y 33JJaHUH K 3a4€Ty U DK3aMEHY.

CprKTypa OLHCHOYHBIX CPEACTB IJH TCKYIIECH U MPOMEKYTOYHOMU aTTECTALIMHA
No HamMeHnoBaHne OIEHOYHOTO CPEJICTBA
Kox n HanmeHOBaHMe nHANKaTOpa | Pe3ymbraTel 00y4eHus . IIpomexyTounast
n/m Texkylmuil KOHTPOJIb
aTTecTalys
3naer 06 omnenmBanuu | Ompoc Bompoc Ha
OIIK-5.2. OuenuBaer u H N P P
00BEKTOB cBOEH sk3amene: 1,2, 7, 12
MIPOTHO3UPYET NEPCIIEKTHBHOCTH .
N npodeccuoHaTbLHOM
00BEKTOB CBOSH
1 N JIESTEIIBHOCTH c
podeCCHOHAIBLHOM e TeIbHOCTH
MIOMOILBIO
JUTSL OMOTEXHOJIOTUIECKUX
MaTeMaTHYeCKUX
MIPOU3BO/JICTB.
METOJIOB.




OIIK-5.2. OueHuBaer u Ymeer oueHuBats | Ompoc Bonpoc Ha
TIPOTHO3UPYET MEPCIIEKTUBHOCTH 0OBEKTHI cBoeH sK3aMmeHe: 3, 4,10
00BEKTOB CBOCH npOdecCHOHaNbHOI
npohecCHoHaNBHOM aesTenpHocTy | ACATENBHOCTH ¢
TUTSE GHOTEXHOOTHUECKAX HOMOIIBIO
TIPOH3BOICTE. MaTeMaTHIeCKUX
METOJIOB.
OIIK-5.2. OnenuBaer u Obnamaer  HaBbikamu | Ompoc Bompoc Ha
MIPOTHO3UPYET NMEPCIEKTUBHOCTh OIICHMBAaHHSA OOBEKTOB JK3ameHe: 5, 6, 8,11
00BEKTOB CBOEH cBOCH
npoeccHonanbHoil aestensHocTH | MPodeccronanbHoi
TUTSE GHOTEXHOIOTHUECKAX ACATEILHOCTH ¢
TIPOMU3BOJICTB. TOMOTHEIO
MaTeMaTUICCKUX
METO/IOB.
OIIK-6.2. UccrnenyeT B 3Haer o0 HekoTopbix | Ompoc Bomnpoc Ha 3auere:
po(eCCHOHATBHOM NEATETPHOCTH | COBPEMEHHBIX METOJaX 13
HAaBBIKH TIPOBEICHUS MaTeMaTHIeCKOTO
mabopaTOPHBIX MCCICIOBAHUH, aHam3a "
COBpPEMECHHBIC METOABI XUMHUH, MOJICITAPOBAHHS,
($u3MKN, MaTEMAaTHIECKOTO MaTeMaTHIECKOM
MOJICTAPOBAHUS U CTaTUCTHKH, a TaKKe
MaTeMaTHIECKOW CTATUCTHKH, a COBPEMEHHBIX
TaK)Xe COBPEMEHHBIE 00pa3oBaTeNbHBIX U
o0OpazoBarenbHbIC U nH(pOpPMaMOHHBIX
UH(POPMAIIMOHHBIC TEXHOJIOTHH. TEXHOJIOTHH.
OIIK-6.2. Uccnenyer B YMmeer wucnonb3oBatk | Ompoc Bompoc Ha 3adere:
po(eCCHOHATBHOI NeATeTPHOCTH | HEKOTOPBIC 14
HABBIKH [POBEICHHS COBPEMCHHBIC METOJIBI
Tab0pPaTOPHBIX UCCTIEN0OBAHUH, MaTeMaTHIECKOTO
COBpEMEHHBIE METO/IBI XUMHH, axajmsa 1
($u3MKN, MaTEMAaTHIECKOTO MOZACIHPOBAHHA,
MOICIHPOBaHHA 1 MaTeMaTHIECKOU
N CTaTUCTHKH, a TaKKe
MaTeMAaTHYCCKOW CTATUCTHKH, a COBDEMCHHBIX
TaKXKe COBPEMCHHEIC OOPA30BATCIBHBIX
00pa3oBaTeNbHBIE H HHbOPMALHOHHBIX
HH(POPMAIIUMOHHBIC TEXHOJIOTHH. TeXHOJIOTHIL
OIIK-6.2. Uccnenyer B Ob6nangaet onbiToM | Ompoc Bompoc Ha 3adere:
poeCCHOHATIBHOM NEeSITEIPHOCTH | HNPUMCHCHUS 15,16
HaBBIKHU IIPOBEICHUS HCKOTOPBIX
mabopaTOPHBIX MCCIICIOBAHUH, COBPCMEHHBIX METONOB
COBpEMEHHBIE METOIbI XUMHH, MaTEMaTHIECKOTO
(U3MKH, MATEMAaTHIECKOTO aHalmsa "
MOJICIIAPOBAHUS U MOACTHpOBatHd,
N MaTeMaTHIECKOM
MAaTEeMAaTHYECKOW CTATUCTHKH, a CTATHCTHKM, 2 TakkKe
TaK)Xe COBPEMEHHBIE COBPEMEHHBIX
00pa3oBaTeNbHBIC U 06pa3oBaTeNbHEIX N
HH(POPMAIIUMOHHBIC TEXHOJIOTHH. MH(OPMALIMOHHBIX
TEXHOJIOTHIl.
OIIK-6.3.leMmoHCTpHpYET 3Haer 0 HekoTopbix | Ompoc Bompoc Ha 3adere:
BJIAACHUE METOIaMU METOIax 17,18
CTaTUCTUYECKOTO OIICHUBAHUS U CTaTHUCTHYECKOTO
MIPOBEPKH THITOTE3, OLICHUBAHHMS "
MIPOrHO3UPOBAHMUS TIEPCIICKTUB U MTPOBEPKH THITOTES.
COLIMAJIBHBIX TIOCJIEACTBUNA CBOEH
poheCCHOHATBHOM
JICSITEIIBHOCTH.
OIIK-6.3.[leMoHCTpUpYET Ymeer Ompoc Bompoc Ha 3auere:
BJIaJICHUE METOJIaMU JIEMOHCTPHPOBATH 18,19

CTaTUCTHYCCKOI'O OICHUBAHUA U

BJIaICHUEC HEKOTOPbIMU




MPOBEPKU I'UIIOTE3, METoaaMu

MIPOTHO3UPOBAHUS TIEPCIIEKTHUB U CTaTUCTHYECKOTO

COIIMAJIbHBIX MOCIECACTBUI CBOSH OLICHNBAHUA u

po¢eCCHOHATBHOM IIPOBEPKH TUIIOTES.

JIEATEILHOCTH.

OIIK-6.3.IeMmoHCTpUpYET Obnanaet onbiToM | Ompoc Bompoc Ha 3auere:
BIIaJICHUE METOdaMuU JEMOHCTpaLUU 18, 19
CTaTUCTUYECKOTO OI[CHUBAHUS U BJIAJCHUS HCKOTOPBIMH Ipesenrarus

MIPOBEPKHU TUIOTES, HaBBIKAMH

CTaTHCTHYECKOTO
OLICHUBAHMS "
MIPOBEPKH THIIOTE3.

9 | mporHO3MpOBAHUS EPCTIEKTHB U
COLIMAJIBHBIX ITOCJIEICTBUN CBOEH
poheCCHOHATBHOM
JIeATEILHOCTH.

TunoBble KOHTPOJIbHBbIE 32 IaHNSI WM HHbIE MATEPHAJIbI, HEO0OXO0UMBbIe [IJIl OLIEHKHU
3HAHUI, YyMEeHHUH, HABHIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TAMbI
(opMupoBaHUA KOMIIETEHMI B MpoLiecce 0OCBOEHUs 00Pa30BaTeIbHOMH MPOrpaMMBbl

IIpumepHBIi BADHAHT KOHTPOJILHOH PadoThI

1. Jlanbl BepmuHbl TpeyroibHuka: A(4;5), B(6:;3), C(2;1). Haiinure: 1) ypaBHeHue
ctoponbl AB, 2) nnuny croponsl BC, 3) BHyrpeHHuil yron B, 4) ypaBHEHUE BBICOTHI,
IIPOBEJICHHOW M3 BepIIMHBI B, 5) Touky nepeceyeHus! BBICOT TPEYrojbHHUKA, 0) IIMHY
BBICOTHI, OMYIIEHHON 13 BEepUIMHbI B, 7) muomanb TpeyrojpHuKa.

2 2
2. Ha snnurnce OX" +25y" =225 HaWJUTe TOYKY, PACCTOSTHUE KOTOPOW OT MPaBOro
(doxyca B yeTbIpe pa3a OOJIbIIIE PACCTOSHUS €€ OT JIEBOTo oKyca.

2 2 _
3. Onpenenure ux kpusoit X *Y 4x+12y+15=0

4. Uccnenyiite GyHKIMIO U IOCTPOiiTE ACKU3 €€ rpaduka:
—8X —8X
X2 +4° X>+4-
IIpumepHBIii BADUAHT KOHTPOJIbHON PadoThI

x® +4

a) Y= 6)y=T, B) Y=

1. HaiimuTe HeomnpeneeHHbIN HHTETpal j xe ¥ dx.

o 2,2 o
2 Berupciure miomazns Gpurypsl, orpanmuennoi muamsvi: 4y = X7, Y =4X . Crenaiire

YepTeK.
3.Haiinute obuiee pemenre auddepeHnnaibHOro ypaBHEHUS

(1+ yz)dx = xydy .
IMpumepHasi TeMATHKA J0KJIA[A0B M MPe3eHTALUI

DJIeMEHTBhI MaTEMaTUYECKOM JIOTUKH.
Bexkropsl.

CkaisipHO€E IPOU3BEIEHUE BEKTOPOB.
BexropHoe nmpousBeieHue BEKTOPOB.
CMenianHOe IPOU3BEIEHUE BEKTOPOB.

agrownE



KowmmiekcHbie yucna.

CgoiicTBa HyHKIIHMN.

HenpepbiBHbIE QyHKITUH.

Krnaccuueckoe u craTucTudeckoe onpezesieHus: BEpOATHOCTH.

10. 'eomeTpuyeckme BEpOSTHOCTH.

11./luckpeTHble Cily4aiiHbIE BEINYUHBI.

12. YucnoBbie XapaKTEPUCTUKH HETIPEPHIBHBIX CIIy4YailHbIX BETHYHH.
13. IlpuiioskeHust TCOpUU BEPOSTHOCTEH B OMOJIOTHH.

6
7.
8.
9.

3a4eTHO-IK3aMEHAIHOHHbIE MAaTepuajdbl sl NPOMEXKYTOYHOH aTTecTALMH
(3x3ameH/3a4eT)

Bonpockl o MaTeMaTHKe /1J1s1 OATOTOBKH M
K ’k3ameny B 1-mM cemectpe (1-12), k 3aueTy Bo 2-m cemectpe (13-19)

1. Matpuns! u ux Buabl. HeBbipoxkaeHHble MaTpulpl. Onepanuu HaJl MaTpULAMH U HEKOTOpbIE
cBoiicTBa aTuX onepauuil. OOpaTHast MaTpula U ee HaxoxaeHue. dopmyiia 00paTHON MaTPULIBI.

2. Cucrembl JIMHEHHBIX ypaBHEeHUH U ux pemieHus. OCHOBHbIE MOHATUA. MaTpu4HbIi croco0
peIIeHus CUCTEMBI JIMHEHHBIX ypaBHeHu. Onpenenurenu  2-ro U 3-ro nopsiakoB. CBoiicTBa
onpenenurenei. llpaBuna BeruMciienus onpenenuteneil. Meronsl Kpamepa u I'aycca pemenus
CUCTEMBI JINHEWHBIX YPaBHEHUH.

3. MHOTO4JICHBI U UX KOPHH, alredpaniecKue ypaBHEHHS.

4. BexTopbl U IEHCTBUS HAJ HUMU: CJIO’KEHUE, BbIUNTAHUE, YMHOKEHHE Ha yucio. CkanspHoe
IIPOU3BE/ICHNE, BEKTOPHOE IPOU3BEIECHUE, CMELIAaHHOE IPOU3BEJIECHUE BEKTOPOB. BekTophl u
JEHCTBUS HaJl HUMU: CJIOKEHUE, BBIYUTAHUE, YMHOKEHHE Ha YHUCIIO.

5. Cuctema  KOOpJAMHAT Ha IUIOCKOCTH M B NpPOCTpaHCTBE. JleneHue oTpe3ka B JIaHHOM
oTHoweHNnU. PaccrosHne Mexnay AByMs TOYKaMH. PaccTositHMe OT TOYKH 1O NpAMOU. Buisl
YpaBHEHUHU NpsIMBIX B IJIOCKOCTH (0OIlee ypaBHEHHUE, YpaBHEHHE, IIPOXOJIALIEe Yepe3 JIBE
3aJJaHHbBIC TOYKH, TApaMETPUIECKUE YPAaBHEHHS, yPAaBHEHHE C YIIIOBBIM KO((UIIEHTOM U 1p.),
UX B3aMMOCBA3b. B3anmHOe pacrnosokeHue ABYyX M 0Oojee MpsIMBbIX Ha IJIOCKOCTH. YCIIOBHE
NEPNEeHIUKYISIPHOCTH U MapajIeIbHOCTH JBYX MPSMBIX. YpaBHEHUS NPSMbBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE, UX BUJIbI U B3aUMOCBS3b.

6. KpuBble 2-ro mnopsjka: OKpPYKHOCTb, JJIIMIC, rumepbona, mapabona. KaHoHumdeckue
ypaBHeHMs. DoxanbHble cBoiicTBa. [loHsATHE O KiaccMPUKALIMOHHOM TeopeMe Uil KPHBBIX
BTOpOTo nopsaka. [loBepXHOCTH BTOPOro NOpsAAKa U HEKOTOPBIE UX BUBI.

7. DneMeHThl TEOPUU MHOXKECTB, CTAHJapTHBIE MOHATHUS U 0003HaueHUs. YUCIOBBIE TPOMEKYTKH,
OKpecTHOCTH Touek. OObennHeHne, nepeceyeHne, pasHoCTb, JOMNOJHEHHE M CHUMMETpUYecKas
pa3HOCTb MHOXECTB. UMCIOBBIE MHOXKECTBAa. MHOXECTBAa: HATypaJbHBIX, HEOTPHULATEIbHBIX,
LIEJIBIX, PALIMOHAJIBHBIX, HPPALMOHAIIBHBIX, BEILIECTBEHHBIX YHCE.

8. Komrekcuele unicna. Anredpandyeckasi 1 TpUrOHOMETprudecKast QOpMBI 3aITMCH KOMIUIEKCHBIX
yucen. opmyna MyaBpa, N3BJI€4EHHE KOPHEN U3 KOMITJIEKCHBIX YHCEN.

9. Yucnosas pynkuus, ee rpadpuk. CrnocoObl 3aganus pynkuun. O6patHas ¢pyHkuus. CroxHas
¢ynkuus. CBoiicTBa (PyHKIMIA: YETHOCTh U HEYETHOCTb, NEPUOJUYHOCTH, MOHOTOHHOCTb H JIP.
npeobpazoBaHus rpadukoB, omucaHue CBOMCTB (PyHKuMH 1O ee rpaduxky. OCHOBHBIE
aneMeHTapubie  QyHkmmu: Y = KX + b, y =ax2 + bx + ¢, y =axn, y = ax, y = logax, y =sinx, y
= cosX, Yy = tgx, Yy = Ctgx, y = arcsinx, y = arccosx, y= arctgx, Yy = arcctgx. Ux cBolicTBa n
rpauKy.

10. IlocnenoBaTenbHOCTH.  ApudmeTrnueckas U TIeOMETpHUYEcKas nporpeccun. [Ipenen
nocyeaoBarenbHOCTH. OCHOBHBIE TEOPEMBI O Mpefenax InocienoBareapbHocTed. [IpenenbHbiil
nepexo/l B HepaBeHCTBax (JieMMa O mpoMmexyTodHod ¢ynkuun). Ilpenen MoHOTOHHOMU



OTpaHMYEHHON  mocienoBaTeabHOCTH  (Teopema Beliepmrpacca). Yucino e  (BTopoit
3aMedaTeabHbIN Tmpeaen).

11. TMpenen ¢ynkuuu. OcHOBHBIE TeopeMbl O mpenenax (yHknuit. HaxoxmeHue acumMnToT
rpadukoB  ¢yHkumid. OpHOCTOpOHHHME Tipenenbl. beckoHeunble mpenenbl.  [lepBsiii
3aMeuaTelibHbIN npenen. Jpyrue 3amMeuaTenbHble peaesibl. DKBUBAJIEHTHbIE OECKOHEUHO MaJible
Y OCHOBHBIE TEOPEMBI 0 HUX. BajkHeillne 5KkBUBaIeHTHOCTH. TeXHUUeCKue MPUEMBI BBIYMCICHUS
npezneno. HempepsiBHOCTh pyHKIMIA. Touku pa3peiBa 1 ux kiaccupukanus. CBoiicTBa GpyHKIHHA,
HENpepbIBHBIX Ha 0Tpe3ke. OCHOBHBIE TEOPEMBI O  HENPEPBIBHBIX (QYHKLHUAX.

12. Tlonsitue mpou3BOIHON (HYHKIIMH, TEOMETPUYECKHA W MEXaHHMYECKUH CMBICI. YpaBHEHHE
KacaTeJabHOM M HopMayin K KpuBoH. IlpaBuna nuddepenuupoBanus, Tabauna IpOU3BOIHBIX.
[TpousBoguast cnoxHOM (GyHKIMU U oOpatHod ¢yHkuu. Juddepenmman yakuuu.
['eomerpuueckuii cmbic auddepennnana ¢ynkuun. OcHoOBHble NOHATHS. OCHOBHBIE
TeopeMbl 0  muddepeHnmanax.  VHBapuaHTHOCTH (HOPMBI nepBoro nuddepenimana.
Tabmuma nuddepennuanos. IlpousBoansie u  auddepeHnuansl  BBICIIAX — MOPSIIKOB.
[Tpumenenue nuddepennnanoB Kk npudbIMKeHHbIM BeruucaeHusM. @opmyina Teinopa. opmyna
Maxknopena. IlaTh oOcHOBHBIX pasnoxeHuid. Hekoropele Teopembl o auddepeHnupyembix
¢yuknusax (Teopema depma. Teopema Poms. Teopema Komu. Teopema Jlarpanxka. IlpaBuna
JlonuTansa. HaxoxJaeHue ¢ HOMOIIBIO NPOU3BOAHOM IMPOMEXKYTKOB MOHOTOHHOCTH, TOYEK
IKCTpEMyMa M 3KCTpeMyMoB (QyHKIHH. HaxokIeHne ¢ TOMOIIBI0 MPOU3BOTHON MPOMEKYTKOB
BBIITYKJIOCTH M BOTHYTOCTU Tpaduka (QyHKUMM M Touek mnepernda. HaxoxaeHue riodaabHbIX
IKCTPEMYMOB (DYHKITMH HA OTPE3Ke U Ha MPOU3BOJIHLHOM MPOMEKYTKE C IIOMOIIBIO MPOU3BOIHOM.
Cxema uccnenoBanust QyHKIUH.

13. Tlonstme o mepBoOOpa3HOM (YHKIMM ¥ HEONpeneleHHOM UHTerpane. Tabmmmna
HEONPEJCICHHbIX ~ MHTErpajoB. MeToabl HMHTErpPUPOBAHMS: HEHOCPEICTBEHHOE, METOJ
MOJICTAHOBOK (IIPHEM MOJBEACHUs MOJ 3HaK auddepenHnuana). MHTErpupoBaHue MO YaCTSIM.
WHTerpupoBaHue paluoOHANbHbIX, JPOOHO-pAllMOHAIBHBIX (METOA HEOIpeIeJICHHBIX
ko3 duurenToB) pynknuii. MHTErpUpOBaHie pallMOHAIBHBIX, IPOOHO-PAIIMOHAIBHBIX (METO
HeonpeaeneHHbIX Ko3dduuuenton) ¢yukuuii. MIHTerpupoBaHre HEKOTOPHIX HUPPALMOHATIbHBIX
¢yukuuii. WHTerpupoBaHue TpuroHomerpuyeckux ¢QyHkiuil. OnpenesneHHbI HMHTErpal:
olpeielieHne, OCHOBHBIE CBOWCTBa, reomerpuueckuil cmbici. dopmyna HeroTona-JleitOHuma.
3aMeHa NEepEeMEHHON M WHTErpUpOBaHUE MO 4YacTAM B oOlpeaeraeHHoOM uHTerpaie. Ilnomane
(burypsl, orpaHUYEHHOI rpadpukamMu  (QyHKUMH, JpyTUe IIPWIOKEHUSL OIPEAEIEHHOTO
MHTETpaa.

14. TlonsTHe O HECOOCTBEHHBIX MHTErpajaX C WUIIOCTpAlMeld HaXOXJIEHUS Ha IpHMepax.
JlokanbHblE U YCIOBHBIE 3KCTpeMyMbl (QYHKIUI JBYX NepeMeHHbIX. KpaTHble HHTErpaibl.
OcHoBuble noHsATusA. [Ipunoxenus. Kpusonuuelinsie uHTerpansl. OCHOBHBIE TOHSTHSL.
IIpunoxenuns

15. Yucnoseie psaasl. [Ipu3Haku cXoqUMOCTH YUCIOBBIX pAaoB. CteneHHble psabl. [lpusHaku
CXOJMMOCTH CTETEHHBIX PSIIOB.

16. Juddepennmanpable ypaBHeHNs, OCHOBHbIE OHATH. J{uddepennanbable ypaBHeHus 1-ro
nopsaka. JlupdepeHunanbable ypaBHEHUs! 1-ro mopsiaka ¢ pa3aeistiolMMHCS epeMEHHBIMU.
OpnHoponnble quddepeHranbHble ypaBHeHuss  1-ro nopska. JIuneitnsle nuddepennnanbable
ypaBHeHUs 1-ro mopsinka. YpaBHeHnue bepnymnu. JIunelinsie nudepennuanbable ypaBHEHUS
2-T0 MOPSAJKA C MOCTOSIHHBIMHU KO3 PHUIIMEHTAMHU.

17. OcuHoBubie monsTHS. COOBITHS U BEPOATHOCTh. CBOMCTBA BEPOSTHOCTU. [[MCKpeTHBIE U
HENPEPBIBHBIE CIyYaliHbIE BETUUYHHBI.

18. IpunoxeHus: B ONOJIOTHH.

19. Broibopounsiii meron. CrTaTHCTHYECKME OIICHKHM IMapaMeTpoB pacrpeneneHus. MeTobl
pacueTa CBOJHBIX XapaKTEPUCTUK BHIOOPKHU.



Oo0pa3en 3k3aMeHALIMOHHOT0 OMJIeTa

MuHHCTEpCTBO HAYKH U BhICIIEro oopasosanus Poccuiickoit denepannn
DenepanbHOE TOCYAaPCTBEHHOE OI0OAKETHOE 00pa30BaTEIbHOE YUPEKICHHUE

BBICIIETO 00Pa30BaHUs
«Ky0baHCkuil rocy1apCTBECHHBIN YHUBEPCUTET
(hakynpTEeT MaTEMaTUKN U KOMITBIOTEPHBIX HAYK
kadeapa nHOOPMAITMOHHBIX 00pa30BaTEILHBIX TEXHOIOTHI
HarpasieHue noarorosku 06.03.0 buonorus
Bujer Ne 0
[0 MaTeMaTHKe

1. KpuBble 2-T0 mopska.
2. IIpaBuna Jlonmurass
3. IlpakTrueckoe 3amaHue.

3aB. kadenpoit nHPOPMALUOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHIA,
JOKTOp IMeJaroruueckKux Hayk, mpodeccop

C.IL I'pyueBckuit

Kpurtepuu onenuBanus pe3yibTaToB 00y4eHHUs

OneHka Kpurepun oneHUBaHUS IO IK3aMEHY
. OIICHKY «OTJIMYHOY 3aCJTy)KUBACT CTYJICHT, OCBOUBIIHIA 3HAHUS, YMCHHSI, KOMIICTCHITUN
Bsicokuil ypoBeHb . N
S U TEOPETHUCCKUIl Marepuan 0e3 mpoOeNOB; BBIMOJHHUBIINN BCE 3aJaHMs,
(oTmaHO) MPEIyCMOTPEHHBIC y4YeOHBIM IUITAHOM HA BBICOKOM Ka4eCTBEHHOM YPOBHE;
MPAaKTUYECKUE HABBIKM MPO(ECCHOHAIBHOIO IPUMCHCHHUS OCBOCHHBIX 3HAHUI
c(OPMHUPOBAHEL.
CpenHuii ypoBeHb OIICHKY «XOpOIIO» 3aCITy’KHBACT CTYACHT, NPAKTHYECKH ITOTHOCTHIO OCBOUBIIUHN
«4y 3HaHU, YMEHUS, KOMIICTCHIIMN W TCOPETUYEeCKHH MaTephall, ydcOHbIe 3aJaHUs HE
(xopom0) OIICHEHBI MAaKCHMaJbHBIM YHCIOM 0ajlIoB, B OCHOBHOM C(HOPMHUpPOBAN IMPAKTHUECKUE
HAaBBIKU.
[oporoBerit OIICHKY «yIOBIICTBOPHUTENBHO» 3aCIy’)KUBAeT CTYICHT, YaCTHYHO C TIpoOeraMu
YPOBEHB «3» OCBOMBIIMN 3HAHUS, YMCHHS, KOMICTCHIIMH M TEOPETHYECKUI Marepwaj, MHOTHE
(YmoBieTBOpUTEIHH y4eOHbIe 3a/IaHus JINO0O HE BBHIMTOJIHIII, JINOO OHU OLIEHEHBI YHACIOM 0aiioB OJHM3KUM K
0) MHUHHMAJIbHOMY, HEKOTOPBIC TPAKTUICCKIE HABBIKU HE CHOPMHUPOBAHBI.
MUHHEMATbHBIH OIICHKY «HCYJOBJICTBOPUTEIILHO» 3aC/Iy’)KUBACT CTYACHT, HE OCBOWBIINMN 3HAHWUS,
YPOBEHB «2» YMEHUsI, KOMIICTCHIIMH ¥ TCOPETUUECKUN MaTepuall, yueOHbIC 3aJaHusl HE BBIIIOIHHI,
(HEeYIOBIETBOPHTEN MPAaKTUYECKUE HABBIKU HE CHOPMHUPOBAHBI.
BHO)

KpI/ITepI/II/I OLICHUBAHMU I10 3a4YCTY:

«3aUTEHO»: CTYJEHT BIIaJIeeT TEOPETUUECKUMHU 3HAHUSIMHU I10 JAaHHOMY paslieny, 3HAeT U
yMEET MPUMEHATb METOAbl PpEUICHMs] 3aJad INPAKTHYECKOTO XapakTepa, JOIYyCKaeT
HE3HAYUTeNbHbIE OMIMOKM; CTYIEHT yMEET MpPaBMJIbHO OOBSCHATh TEOPETHUECKUN MaTepual,
WUTIOCTPUPYSI €70 IPUMEPAMHU;

«HE 3a4TE€HO»: MaTepuaj HE YCBOEH WM YCBOEH YaCTHUYHO, CTYIEHT 3aTpyIHSETCA
NPUBECTH MPHUMEPHI M0 U3y4aeMbIM B JaHHOM Kypce TeMaM, JOBOJBHO OTPaHUYEHHBIH 00BbeM
3HaHUU TPOrPaMMHOTO NMPAKTUYECKOTO MaTepHaa.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMI C OIPAaHUYEHHBIMH BO3MOXHOCTSMU

3JI0pPOBBSI BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX ICUXO(U3UYECKUX OCOOEHHOCTEH.
— TpU HEOOXOAWMOCTH HWHBAIUAAM U JIMIIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMH
310pPOBbS IPENOCTABISAETCS JOMOJHUTEIBHOE BPEMS LIS TIOATOTOBKHM OTBETA HA DK3aMEHE;



— IIpH POBEICHUU TIPOLIEAYPHI OIICHUBAHUS PE3yIbTaTOB O0YUYCHUS WHBATUIAOB U JUI] C
OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 370POBBS ITPEIYyCMATPUBACTCSI HCIIOIB30BAHUE TEXHUIECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUAYATHHBIMA OCOOCHHOCTSIMU,

— IIPH HEOOXOTUMOCTH TSI O0YYAFOIIUXCSI C OTPAHUICHHBIMU BO3MOXKHOCTSIMU 3I0POBBSI
U WHBAIUIOB TMPOIEAYypa OICHUBAHHUS PE3yJbTaTOB OOYYCHHUS MO AWCIHUILUIUHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oneHUBaHHS PE3YIHTATOB OOYUCHHSI WHBAIHJIOB U JIUI] C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0POBBSI TI0 JHMCHUIUIMHE (MOJIYJIO) TPEAyCMAaTPHBAET MPEIOCTABICHUE
uHpopManuu B QopMmax, aJaNTHPOBAHHBIX K OTPAHHYCHUSM HX 30POBBS M BOCHPHSITHS
nHpopmanuu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUJ1st 1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBHCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

5. Ilepevennb y4eOHOM JIUTepaTypbl, HHPOPMALMOHHBIX PeCypPcOB H T€XHOJIOT Uil

5.1. YueOHasi auTeparypa

1. Mauynuc, B. B. Beicmas matemaTuka: yaeOHoe mocodue aiist By30B / B. B. Mauynuc. —
5-e¢ u3n., nepepad. u gon. — M.: UznarensctBo FOpaiit, 2017. — 306 c¢. — (Cepus:
Yuusepcuretsl Poccun). — ISBN 978-5-534-01277-4. — Pexkum poctyma : www.biblio-
online.ru/book/4BE2493C-98A2-401F-82C5-693AE62E332F

2. Illunaues, B. C. Boicias matematuka. [Tonubiii kypc B 2 T. ToMm 2 : yueOHHK 1S
akanemuueckoro Oakamaspuara / B. C. llunaues ; mox pen. A. H. Tuxonosa. — 4-e u3f.,
ucnp. u jgon. — M. : UznarensctBo Opaiit, 2009 — 341 ¢. — (Cepus : bakanasp.
Axkanemunyeckuil kypc). — ISBN 978-5-534-02103-5. — Pexum noctyna : www.biblio-
online.ru/book/BD66DC6D-9A8C-4FFC-9372-18DBC8D653EF.

3. Kyapssues, JI.JI. Kpatkuit kypc marematudeckoro ananuza. T.1. Jluddepennuansnoe u
UHTETpaIbHOE HUCUUCIEHUS (YHKIMA OJHOM  mepeMeHHOM. Psagpl:  YueOHuk
[DnexTpoHHbI pecypc]: yued. — DnekTpoH. gaH. — Mocksa: @uszmartnut, 2015. — 444
¢. — Pexxum noctyna: https://e.lanbook.com/book/71994

4. Huxutua, A. A. Marematudeckuii ananus. COOpHUK 3amad: ydyeOHOe mocobue s
akagemuueckoro 6akanaspuara / A. A. Hukutun. — M.: U3narensctBo FOpaiit, 2017. —
353 c. — (Cepus: bakamaBp. Akamemudeckuii kypc). — ISBN 978-5-9916-8585-6. —
Pexxum goctyna : www.biblio-online.ru/book/3F4B57E6-5644-4114-84CB-33425485F07C

5. byrpos, i. C. Briciias MatemaTuka. 3aJlaqHuK : ydeOHOe 1mocodue i akaeMHUIecKoro
6axanaspuata / S. C. byrpos, C. M. Huxonbckuif. — M. : U3aarensctBo FOpaiit, 2018.
— 192 c. — (Cepus : bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-9916-7568-0. —
Pexxum noctyna : www.biblio-online.ru/book/5CE3A8F0-D429-44B4-B961-CCD6857F6071

5.2. Ilepuoanyeckasi JuTepaTypa

1. Bassel nanasix kommnauuu «Mct Beroy» http://dlib.eastview.com



http://www.biblio-online.ru/book/4BE2493C-98A2-401F-82C5-693AE62E332F
http://www.biblio-online.ru/book/4BE2493C-98A2-401F-82C5-693AE62E332F
http://www.biblio-online.ru/book/BD66DC6D-9A8C-4FFC-9372-18DBC8D653EF
http://www.biblio-online.ru/book/BD66DC6D-9A8C-4FFC-9372-18DBC8D653EF
https://e.lanbook.com/book/71994
http://www.biblio-online.ru/book/3F4B57E6-5644-4114-84CB-33425485F07C
http://www.biblio-online.ru/book/5CE3A8F0-D429-44B4-B961-CCD6857F6071
http://dlib.eastview.com/

2. Dnexrponnas oudmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI
DeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC):
1. DBC «IOPAWT» https://urait.ru/
2. DbC «YHHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:

1. Xypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

2. Hayunas snextponnas 6ubmuorexka (HOb) http://www.elibrary.ru/

3. VYuusepcurerckas nnpopmarmonnas cucrema POCCUS http://uisrussia.msu.ru

NudopmannoHHblie CIPAaBOYHbIE CHCTEMbI:
1. Koncynwrant [lntoc - cipaBouHas npaBoBasi cuctema (JIOCTYII 10 JIOKAJIbHOU CETH C
KOMIThIOTEPOB OUOIMOTEKH )

Pecypcol cBOOOAHOTO f0CTYyNA:

1. MuHucrepcTBO HaykH U Bbiciiero oopa3zoBanusi Poccuiickoit @enepauuu
https://www.minobrnauki.gov.ru/;

2. ®epepanbubiii mopran "Poccuiickoe oopazoBanue” http://www.edu.ru/;

3. Hudopmarnmonnas cuctema "ExquHoe okHO JocTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

4. Epunas kojuteKus HMPPoBBIX 00pa3oBaTeIbHbIX pecypcoB http://school-collection.edu.ru/ .

5. ®enepalbHbI LEHTP HHPOPMAITMOHHO-00pa30oBaTenbHbIX pecypcoB (http://fcior.edu.ru/);

CoOcTBeHHBIE 3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(pOpMaunoHHbIe pecypcbl Kyol'y:

1. Cpena MOIyJIBHOTO TMHAMHYECKOTO 00yueHus http://moodle.kubsu.ru

2. bubnnorexa MHPOPMAIIMOHHBIX pecypcoB Kadeapsl HHHOPMAIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM http://mschool.kubsu.ru;

3. DnexkTpoHHbIE 00pa3oBaTeIbHbIE pecypchl Kapepbl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHM
B oOpazoBanuun KyO6I'Y wu nHayuno-meronuueckoro kypHana "IIKOJIBHBIE T'OIbI"
http://icdau.kubsu.ru/

6. MeTonnueckne yKa3aHusi 1Jisl 00y4arOIIUXCS 0 OCBOEHHUIO U CHHUIIIMHBI (MOYJIs1)

OOwre peKOMeHIauK 10 OCYIIECTBIEHUIO CAMOCTOSTEIbHOW PaOOThl PEACTABICHbI B
METOAMYECKUX YKa3aHMAX (B MyHKTe 2.4), C coAep)KaHHUEM KOTOPBIX MOTYT 3HAKOMHUTHCS
CTYJICHTBI.

[Io xypcy npenycMOTpPEHO HpOBEACHHUE JIEKIMOHHBIX 3aHATHM, Ha KOTOPBIX JAECTCS
OCHOBHOM CHCTEMAaTHU3UPOBAHHBIA MaTEpHaNl, MPAKTUYECKUX 3aHATUH, B XOJ€ KOTOPBIX
CTYJEHTaMH MPHOOPETAIOTCS U 3aKPEIUISIOTCS OCHOBHBIE MNPAKTUYECKHM HABBIKM PEIICHUs
pa3IMYHBIX 33/1a4, B TOM YUCJE C IPUMEHEHHEM MOJYyYE€HHBIX TEOPETUUECKUX 3HAHU.

[Ipy moaroroBke K JEKIMOHHBIM 3aHATUSAM NpPEAIoNaraeTcs H3y4eHUEe Marepuana,
MPEIOKEHHOTO Ha MPEABIAYIIEH JIEKIMM W BBIIOJIHEHUE TEX 3aJaHUl IMPAKTUYECKOro |
TEOPETUYECKOr0 XapakTepa, KOTOPBIE 3aJaHbl MPENOoJaBaTelIeM, C Y4€TOM CAMOIOATOTOBKH U
WCITOJIb30BAaHNs PEKOMEHI0BAHHOM JIUTEPATYPBHI.

[Ipy moaroroBke K NPAKTUYECKUM 3aHATHAM CTYACHTaM CIEAYeT HCIOJIb30BaTh
PEKOMEHIOBAaHHYIO JIUTEPATYPy U JICKUMOHHBIM Marepuain. IIpexnae BCero, CTyIEeHTHI JOJKHBI
YSICHUTD NIPEJIOAKEHHBIN MJIaH 3aHSTHS, OCMBICIUTh BHIHECEHHBIE /I OOCYKIEHHs BOIPOChl. B
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IIPOLIECCE MOATOTOBKH, 3aKPEIUISIOTCS, YTOUHSIOTCSA YK€ M3BECTHBIE, U OCBAaUBAIOTCS HOBbBIE
kareropuu. CTalKkuBasch B XOJ€ MOATOTOBKH C HEIOCTATOYHO MOHATHBIMA MOMEHTaMH TEMBI,
CTYACHTHI JOJDKHBI HAXOJIUTh OTBETHI CAMOCTOSITEIBHO WM (PUKCHPOBATH CBOM BOMIPOCHI JUIS
IIOCTAaHOBKH U YSCHEHUS UX HA 3aHATUU.

[IpakTuyeckue 3aHATUS MOTYT HPOBOIUTHCS B (OpME CBOOOAHON AHMCKyCCHU TpU
AKTUBHOM Y4YaCTUM BCEX CTYyACHTOB. B Takux ciydasx y KaXkIOro CTyAEHTa HMMEeTCs
BO3MOXXHOCTb IIPOSIBUTH CBOM ITO3HAHUS: JOMOJHATH BBICTYNAIOIIUX, HE COIVIALIAThCSl C HUMU,
BBICKA3bIBaTh aJIbTCPHATUBHBIE TOYKU 3PEHUS M OTCTaUBaTh UX, IOINPABJIATH BBICTYNAIOIIHX,
3aaBaTh UM BOIIPOCHI, IPEJIaraTh it 00CYKACHUS HOBBIE TPOOJIEMBI, aHATU3UPOBATH PAKTUKY
II0 pacCCMAaTPpUBAEMOMY BOIIPOCY.

[ToaroToBka nokiaja-mpe3eHTaluy, Mpe3eHTaunu 0a3upyeTrcst Ha moadope, U3y4eHHH,
0000mmieHnn M aHanu3e HHGOpMAIMM U3 PaA3IMYHBIX HCTOYHMKOB C HCIOJIb30BAHUEM
COBPEMEHHBIX TEXHOJOTWH. Pe3ymbraToM maHHOro BHAAa pPaOOTHI SBISETCA MyONUYHAS
IpEe3eHTalMs ¢ UCHoib30BaHuEM nporpammsl Power Point. [loaBeneHne UToroB npoBOAUTCS B
dopme TUCKYCCHH, TO3BOJISIOIIEH CTyIeHTaM MPOSBUTH ceOsl.

ITporpaMMoOil IUCUUIUIMHBI MPENYCMOTPEHO BBINOJIHEHUE IPAKTUYECKOrO 3aJaHusl B
¢dopMme pemieHns 3afady. BaxHO MOMHHTBH, UTO pELIEHUE KAXKIAOW 3aJaud WM IPUMEpa HYKHO
CTapaThCs NOBECTH 10 KOoHLA. [Io HepelmeHHbIM Wik He 10 KOHLA MOHATHIM, TPYAHBIM 3a7adaM
npenojaBaTesieM 0053aTeabHO IPOBOASATCS KOHCYJIbTALlMU, B TOM YHUCIIE U UHIUBUAYaAJIbHbIE.

[IpakTuyeckoe 3aHATHE KaK pa3BHUBarollas, akTUBHas (opma y4deOHOro mnpolecca
CHOCOOCTBYET BBIPAOOTKE CaMOCTOSITENIFHOTO  MBIIIICHUS  CTyIEHTa, (OPMHUPOBAHUIO
UH(POPMALIMOHHOM KYJIbTYpBbl, Pa3BUTHIO IPOPECCUOHATBHBIX HABBIKOB.

BaxkneiiimmM sTanoM JaHHOTO Kypca SIBISIETCS CaMOCTOATENIbHas paboTa MO JaHHOM
NUCHUIIIINHE.

JUis yCHEIIHOTO CaMOCTOSTEIbHOIO YCBOEHMS JUCLMIUIMHBI PEKOMEHIYETCSl HU3Yy4dEHHE
JIOTIOJIHUTEIBHOM JIUTEpaTyphl.

CamocrosiTenbHass paboTa MPOBOJUTCS C LEIbIO 3aKPEIUIEHUS U CHUCTEMaTH3aluu
TEOPETUYECKUX 3HAHUHM, (POPMUPOBAHMS NPAKTUUYECKUX HABBIKOB 0 WX IMPUMEHEHMIO IPH
peLIeHNH 3a]1a4.

CamocrosTenbHas paboTa BKIIOYAET: IPOpabOTKy U MOBTOPEHHE YUeOHOro MaTepuala K
MPAKTUYECKUM 3aHITHUSIM, TIOJTOTOBKY JOKJIAI0B-IIPE3EHTALUM, TOATOTOBKY K PELIEHUIO 3a]ad,
MOJArOTOBKY K TEKYIIIEMY KOHTPOJIIO.

[TpakTHKyeTcs MpoBeACHHE TPYIIOBBIX U MHAWBHUIYAJIbHBIX KOHCyJIbTauui. Bo Bpems
0o0y4YeHMs MPEAINOoJIaraeTcsi OpraHu3alys CUCTEMaTU3MPOBAHHOIO O0OOIIAIOIIEr0 MOBTOPEHUS
TeopeTH4ecKoro Marepuana. PekoMmeHayercs camocTosiTelibHOE O(QopMiIeHHE (QparMeHTOB
JIEKLUH 0 IpeJiIaraéMoi TeMaTHKe.

Lenbto caMOCTOSATENbHON PaOOTHI CTYACHTOB SBISIETCA YIiyOJIeHne UX 3HAaHUN B 00J1acTh
M3y4aeMoil TMCHUIUIMHBI, paclIipeHre 001eMaTeMaTHuYeCKOro Kpyro3opa.

KoHTponb HaJ BBINOJIHEHUEM CaMOCTOATENbHON pabOThl MPOBOIUTCS MPH H3yYEHUU
KaKIO0W TEMbI JUCLMIJIUHBI HA 3aHATHUSAX.

B coorBeTcTBUM ¢ y4eOHBIM IUIAHOM HTOTOBOM (hOpPMOI aTTecTaluy SBISETCS 3ader,
KOTOpBIM OILIEHMBAETCS 10 CHUCTEME: «HE 3auTE€HO», «3aYTeHO» WJIM D3K3aMEH, KOTOPBII
OLIEHUBAETCS MO NATHOAIIBHOM CUCTEME.

3aueT caaeTcsl CTYAEHTOM II0CJI€ BBIMOJIHEHUS KOHTPOJIBbHBIX PaOOT W BBINOJIHEHUS
paboThI MO CaMOCTOSATEIILHOMY M3YUEHHUIO MPEUIOKEHHBIX MpernojaBareieM pas3ieiioB Kypca ¢
MpeBapUTENbHBIMI METOJAMYECKUMH PEKOMEHJAIMSIMU M YKa3aHHSIMH JIEKTOpa. OJK3aMeH
IPOBOJUTCS YCTHO IO MOJTOTOBJICHHBIM U YTBEPKACHHBIM Ha Kadenpe u GpakynbTere Ouneram.

B ocBoeHuu NUCHUIUIMHBI MHBAJTUAAMH U JIUIAMH C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU
30POBBSI OOJBIIOE 3HAYEHHE MMEET WHIWBHUAyalbHas ydeOHas paboTa (KOHCYNbTAallMU) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOr0o MaTepuara.

WuauBuayanbHble KOHCYJIbTAllMM MO MPEAMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOLIUM MHJIMBUIYaIN3alliid O0yYeHUSI U YCTaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa



MCKAY NOperoAaBaTCiIicM U OGy‘-IaIOH_II/IMCH HWHBAJILJIOM WJIKA JIMOOM C OI'paHUYCHHBIMHU

BO3MOXHOCTAMU 31J0POBbA.

7. MaTepuajibHO-TeXHHYECKOe oDecriedeHne 1o JUCHUIIHHE (MOIYJTI0)

HanmeHnoBanue crieuaibHBIX
HOMeEILeHU

OCHAIIIEHHOCThH CITEIHaIbHBIX
MOMEILEHU

[lepedeHp TMLIEH3MOHHOTO
MIPOrpaMMHOT0 00eCIeYeHNUsI

VYuebOHble ayJUTOPHU ULt
IIPOBEACHUS 3aHATUH JEKIIMOHHOTO
TUIIA

Meobernb: yuebHas MeOenb
TexXHUYECKHE CPEICTBA O0YUCHHUSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

YueOHbIe ayIUTOPUU it | MeOenb: yueOHast meOeIb
MIPOBEACHUS 3anatuil | TexHu4yeckue cpeacTBa OOyUCHUS:
CEMHHAPCKOT0 THIIA, TPYIMIIOBBIX U | 3KpaH, MPOCKTOP, KOMIIBLIOTEP
WH/IVBUIYAIBHBIX  KOHCYIbTAIUH,
TEKYIIEero KOHTPOJIS u
MPOMEXKYTOYHOH aTTeCTaIlK
HJ’IH CaMOCTOSITEIbHOH pa6OTBI 06y11a}01u14xc;1 MpeayCMOTPCHBI IIOMCIICHHA,

YKOMILJIEKTOBAHHBIE CIEIUATN3UPOBAHHON MEOEbl0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM JOCTyIa B 3JIEKTPOHHYIO
UH(POPMAIMOHHO-00pa30BATENBHYIO CPEly YHHBEPCUTETA.

HanmeHoBaHHE NOMEIICHMI JJ1s
CaMOCTOSATENIbHON pabOTHI
o0y4aromuxcs

OcHaIleHHOCTh MOMEIIESHUH ISt
CaMOCTOSATENLHOM PaboThI
00y4Jarmuxcs

IlepeueHpb IMIIEH3MOHHOTO
IPOTPaMMHOTO 00ECTICUCHHUS

IlTomeleHre s caMOCTOSATEIBHOM
paboTel 00yyaronuxcs (YUTaaIbHbINH
3ax HayuHo# Oubnnortexu)

MebGenb: yueOHas Mebeb
Kommnexkt  crnenuanu3upoBaHHOM
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIIBIOTEPHAs
TEXHUKa C MOAKIIOYCHHEM K
HHPOPMALUOHHO-
KOMMYHHKAIIHOHHON
«/HTEpHET» M JOCTYyIIOM B
9NIEKTPOHHYIO  HMH(OpPMaIHOHHO-
00pa3oBaTeNbHYIO cpeny
o0pa3oBaTeNIbHON  OpraHM3alUH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopymoBaHue, obecrneunBaronee
JA0CTyn K CEeTHU HUHTEPHET
(mpoBoaHOE COEIIMHEHHE U
OecrpoBOIHOE  COCOMHEHHE IO
texuoorun Wi-Fi)

CETHU

TTomeuieHue i1t caMOCTOSATEIHLHOM
paboTsl 0Oyuaronuxcst (ay. )

Meobenb: yuebHas mebOenb
Kommnexr  cnenuann3upoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
Ob6opyznoBanue: KOMITBIOTEpHAS
TEXHHKa C TOJAKIIOYEHHEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«MHTepHeT» W JOCTyIOM B
9MEKTPOHHYI0  MH(OPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTebHOW  OpraHU3alluH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
obopynoBaHue, 0O0CCIICYHBAOIIEE
JOCTYI K  CeTH  WHTEpHeT
(mpoBogHOE COE/INHEHUE u
0ecrpoBOJTHOE  COEJUHEHHE 10
texuonorun Wi-Fi)

CCTHU




