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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuHbl: CdopmupoBatb KomneTeHuuMn obyvatolleroca B obnactv nuHeilHon anrebpbl,
aHanuUTUYecKon reomMeTpun, a Takke B 0BOMacTM matemMaTUyeckoro aHanusa, TeopuM BEPOATHOCTM W CTaTUCTUKM.

C(bOpMMpOBaTb HaBbIKN NOCTPOEHUA N NPUMEHEHUA MoJenen, BO3HUKaLWNX B I/IH)KeHepHOI;I npakTuke n nposegeHna pac4eToB
no Takum mogenam.

1.2 3apaum AUCUUNIIUHBI:
PaccmoTpeTb uctopuio pa3Butnsa MaTemMaTUKK, pa3fenbl COBPEMEHHON MaTeMaTUKM U UX NPUINOXEHWS;
Pa3BuTb nornyeckoe 1 anropuTMMYecKoe MblluNeHne obyyatoLmnxcs;

MokasaTb ocobeHHOCTH NnpMMEeHeHnAa MmeTonoB NNHEHON anre6pb| N aHanUTU4eCcKom reomeTpumn, matemMmatTmn4eckoro
aHanunaa n moaennpoBaHUA;

Bblp860TaTb nepBuUYHbIe HaBblKM MaTeMaTU4eCKoro nccrnegoBaHmnAa NnpuknagHbiX 3agady ¢ UCnosib3oBaHMeEM annapaTta

anrebpbl U reomeTpum (NOCTPOEHME MOAENN TEXHUYECKOrO MpOLiecca UInn SBNEHUSI U peLleHne 3agadn MatemMaTU4ecKumm
MeTogamu);

npe,ElOCTaBVITb 06y‘-IaPOLL|,VIMCF| BO3MOXHOCTWU AOnd q)OpMVIpOBaHVIﬂ HaBblkOB B peleHnn mMatemMaTtnyecknx wu

nccnenoBaTenbCKMX 3a4a4 ¢ AOBEAEHNEM PELLEHNS A0 NPUeMNeMoro pesynbtaTta (opMynbl, Yncna, rpaduka, kKayecTBEHHbIE
BbIBOAbI).

1.3 Tpe6oBaHusA k NpeaBapuUTeNbLHOM NOAroToBKe 06yyatroLlerocs:

MpeaBapuTenbHas NOAroToBKa NpeanonaraeT co3aaHne OCHOBbI A POPMUPOBAHUSA KOMNETEHLUMIA, YKasaHHbIX B M.
2, NPV U3YYEHUN OUCLUNIIVH:

OucumnnuHa 6a3V|pyeTcs| Ha KOMNeTeHUunsAXx, CC*)OpMVIpOBaHHbIX Ha npeabigywem ypoBHe O6pa3OBaHVI$|

2 KOMMNETEHLUMN OBYYAIOLLEIrocA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHDI

OrMK-1: Cnoco6eH NPMMEHsATbL eCTeCTBEHHOHayHble U O6LIeMHXeHepHbIe 3HaHUA, MeToAbl MaTeMaTU4YeCcKoro
aHanusa u MogenupoBaHusi B 0611acT NpodeccruoHanbHoOM AeATeNIbHOCTU

3HaTb: OCHOBbI BbICLUE MaTEMATUKN, METOALI MaTeEMaTMYECKOro aHanmsa u MoennpoBaHuA npoueccoB

YmeTb: NMPUMEHATb MaTeMaTn4eckme MmetTobl AnAa pelweHna 3agad B 06nacTn TEXHOMOrMYECKNX npoueccoB U Nnpon3soacTB

Bnapetb: HaBblkamu BbiOOpa, aHanmsa W pas3paboTku MaTemMaTudeckux Moaenen uamdeckux siBneHuin B obnactu
npodeccnoHanbHON AeATENbHOCTU

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

O |KoHTakTHas

< §]

o paooTa

5@ WNHHoBaL,

HanmeHoBaHue 1 cogepxaHue pasgenos, QZ CP -~
TEM 1 y4eOHbIX 3aHATUI GE) S Nex. Mp. (4achbt) PMbI

8o 3aHATUI
2 | (uackl) | (4ackl)
x

Pazgen 1. BektopHasa anrebpa

Tema 1. Cucrema koopguHaTt

[ekapToBa, nongpHas CUCTEMbI KOOPAMHAT.
[eneHve oTpeska B 4aHHOM OTHOLUEHUM.
Mpeobpas3oBaHne O4eKapTOBLIX CUCTEM
KoopAnHaT nNpu napannensHoM rnepeHoce, 0,5 0,5 4
CYMMETPUM 1 NMOBOPOTE Ha MITOCKOCTU U B
NpOCTpaHCTBE.

MpakTuyeckoe 3aHsTUE: [leneHne oTpeska B
3a[jJaHHOM OTHOLLEHUM.

Tema 2. BekTopbl

MoHaTre BekTopa. JInHenHble onepaunn Hag,
BekTopamu. JInHenHas KomouHaLuus
BEKTOPOB. JIMHenHas 3aBUCMMOCTb BEKTOPOB.
Bbaauc B npocTpaHCTBE BEKTOPOB.
KonnuHeapHbie 1 KOMNnaHapHble BEKTOPbI.
MpakTtnyeckoe 3aHsaTMe: Onepauum ¢
BEKTOpPaMM

0,5 0,5 4




Tema 3. NMponsseaeHne BeKTOpoB
CkansgpHoe npounssegeHne BEKTOPOB 1 ero
cBouncTBa. BekropHoe npousseneHune
BEKTOPOB 1 ero ceoncTtea. CmellaHHoe
npovsseaeHne BEKTOPOB 1 €ro CBOWCTBA.
MpakTuyeckoe 3aHsTUE: [NponsBeneHne
BekTopoB. CkansipHOe, BEKTOPHOE,
CMeLlaHHoe.

0,5

0,5

Pasgen 2. JlnHeiHas anrebpa

Tema 4. MaTtpuubl 1 onepaumm ¢ HUMMN.
Onpenenexne matpuupbl. OCHOBHbIE NMOHATUS.
Onepauuu ¢ matpuuamu. KBagpatHas
maTpuua. Mopagok maTtpuubl. [encTeus ¢
MaTpuuamm.

MpakTnyeckoe 3aHsTMeE: [lencTeus Hag
MaTpuLamMm.

0,5

0,5

10

Tema 5. Onpegenutenu

Onpepenutenu 2-ro 1 3-ro nopsiaKoB.
Onpegenutenu n-ro nopsgka. CeoncTtea
onpegenuTenen n nx Bol4nCreHne.
MpakTnyeckoe 3aHsTME: Cnocobbl
BbIYUCIIEHUA OnpeaennTenen.

0,5

0,5

10

Tema 6. ObpaTHaga maTpuua

MuHopbl 1 anrebpanyeckue gononHeHe
MaTpuubl. ObpaTtHas maTpuua B 0ObI4HOM
cmbicne. Coto3Hasa matpuua. Beluncnenme
obpaTHoWn MaTpuLbl METOAOM COK3HOW
MaTpuLbl 1 METOOOM 3reMEHTapHbIX
npeobpasoBaHunii.

MpakTnyeckpe 3aHsTre: Cnocobbl
BblYMCEHNSA 06paTHON MaTpULbI.

0,5

0,5

16

Tema 7. Cncrembl NMUHENHbIX
anrebpaunyeckux ypaBHeHun. OCHOBHbIE
NOHATUSA.

OCHOBHbIE MOHATUSA: COBMECTHOCTb CUCTEMBI,
€[MHCTBEHHOCTb M YACIIO peLleHni,
anropuTM HaxoXaeHus pelleHus. Teopema
Kpamepa. ®opmynbl Kpamepa. MaTpuyHbIi
MeTop pelueHunsa cucteM. Metop Maycca.
MpakTnueckoe 3aHsaTUe: PelweHne cuctem
NNHENHbIX YpaBHEHNI

0,5

0,5

24

Pasgen 3. AHanutnyeckasi reomeTpus

Tema 8. YpaBHeHWe NpsAMOoW Ha NAOCKOCTH
O6buiee ypaBHeHMe npsimo. HenornHble
ypaBHeHUs NpsAMon. YpaBHEHUSA NpsMOK B
oTpeskax. KaHoHWYeckue ypaBHEeHUS NPSMON.
YpaBHeHUs NPsSIMON C YrroBbIM
KoadhpumumeHTomM. HopMmmnpoBaHHoe
ypaBHeHue npsamon. OTKNOHeHne 1
paccTosiHe OT TOYKM A0 NPSMON. Yron
Mexgy ABYMS NPAMbIMU. YCroBus
napannensbHOCTU U NeprneHanKynspH
MpakTnyeckoe 3aHaTue: MNpumeHeHne
ypaBHEHWU NPSMON B PELLEHUN NPaKTUYECKNX
3a4a40CTy NPSAMbIX.

0,5

0,5

10




Tema 9. KpuBble BTOporo nopsiika Ha
NOCKOCTU

KaHoHunueckne ypaBHeHWst annuvnca
(okpyxxHOCTM), rMnep6onbl U Nnapabonki.
ONpexTpuChl N 3KCLLEHTPUCUTETbI AMNMNCa,

rmnep6onbl, OCHOBAHHbLIE HA NX CBOWUCTBE MO

OTHOLLEHMIO K AMPEKTpUCaM. Innunc,
runepbona n napabona Kak kKaHOHMYECK/Ee
ceyeHus.

WccnenoBaHne obLmx ypaBHEHUIN KPUBBIX 2-

ro nopsifika Ha nnockoctu. iHBapuaHTbl
YypaBHEHUS KPUBOW BTOPOro nopsigka.
[MoHATNS TMNa KpMBOWM BTOPOro Nopsiaka.
Knaccudmkaumsa KpmBbix BTOPOro nopsigka.
MpakTnyeckoe 3aHaTHE: PelueHni
KaHOHWMYECKMX YPaBHEHWUI KPUBOW BTOPOro
nopsiaka

Tema 10. YpaBHeHMe NNOCKOCTU B
npocTpaHCcTBe

O6uwee ypaBHeHMe nnockocTu. HenonHble
YyPaBHEHUS MIIOCKOCTU. YpaBHeHne
NMOCKOCTU B OTpe3Kax. YpaBHeHne
NSIOCKOCTN B BEKTOPHOM dhopme.
HopmupoBaHHoe ypaBHeHME NOCKOCTW.
OTKMOHEHNE N PacCTOSHMUE TOYKN OT
NMOCKOCTU. Y paBHEHME NIOCKOCTH,

NPOXOASILLEN Yepe3 TPU pPasnNYHbIE TOYKU, He

nexatume Ha nNpsiMow. Yron mexay AByMsi
nnockoctamu. OnpenenexHne yrna mexay
OBYMS1 NNIOCKOCTAMMW. YCNoBus
napannenbHOCTM 1 NepneHanKynsapHOCTH
[OBYX NITOCKOCTEN. YCIOBUS NepeceyeHunst
Tpex NIoCKOCTEN B OQHOM U TONbKO OAHOWN
TOYKe.

MpakTnyeckoe 3aHsTME: PelueHne 3agad c
NPUMEHEHNEM ypaBHEHUIN NNOCKOCTU B
NpOCTpaHCTBE.

0,5

20

0,5

0,5

10

Tema 11. YpaBHeHue npsmon B
npocTpaHCcTBe

KaHoHnueckne ypaBHeHWUs1 NpsiMON B
npocTtpaHcTee. [NapameTpuyeckoe
ypaBHEHWe NpsAMOW B MPOCTPAHCTBE.
YpaBHeHve NpsMon, npoxogdien yepes 2
pasnuyHble TOYKU. YTON Mexay npsambiMu,
MeXay NPsIMOM M NITOCKOCTbIO

Yron mexay npsmMmbiMy B MPOCTPAHCTBE.
Ycnosusa napannensHoCTU 1
nepneHavKynApHOCTU NPAMbIX. Yron Mexay
NPSMOW M MITOCKOCTbLIO. YCrnoBust
napannensHoOCTN U NepneHanKynapHOCTY
NPSIMON 1 NITOCKOCTU. YCrosue
NPUHaANEXHOCTN NPAMOW K NITOCKOCTH.
MpakTnyeckoe 3aHaTue: PelleHne 3agay c
NPUMEHEHNEM YPaBHEHMUI NPSIMON B
NpOCTpaHCTBe.

0,5

0,5




Paspen 4. BeegeHne B MmatemaTnyeckumn
aHanus

Tema 12. SnemeHTbl TeOpUN NpeaenoB

Mpenen dyHKkUunK. 3amevaTenbHble Npeaensi.

Knaccudumkayms 6eCKOHEYHO MarnbIxX U
6eckoHeYHOo 6onbLumX BenmunH. CpaBHeHME
6eckoHe4yHo Manbix. Llkana 6eckoHe4yHo
MarnbiX. QKBMBaNEHTHblIE ODECKOHEYHO Marnble.
BblgeneHue rnaBHon YacTtu. PackpbiTne
HeonpeneneHHOCTX Npu BbIYNCTIEHUN
npeaenos.

MpakTnyeckoe 3aHsTME: BbluncneHue
npeaenoB yHKUUN.

Tema 13. HenpepbIBHOCTb (OyHKLNK
IMoHATNE HenpepbIBHbLIX PYHKLWA.
OAHOCTOPOHHAS HENPEPBLIBHOCTb.
Knaccudurkaums paspbiBoB.
ApudmeTnyeckne onepauun Hag
HenpepbIBHLIMU OYHKLUAMM.
HenpepbIBHOCTb 1 pa3pbiBbl MOHOTOHHOM
dyHKLMKN. Ncnonb3oBaHWe HENPEPbLIBHOCTU
dyHKUUKN N8 BbIMUCIEHMSA NPpeaenos.
CaolicTBa HenpepbIBHbIX YHKUMI. Teopema
BonbuaHo-Koww. MNepBas 1 BTopas Teopemsbl
BenepwTpacca.

MpakTnyeckoe 3aHsaTME: iccnegoBaHne
hyHKLMKN Ha HEMPEPBLIBHOCTb, MONCK TOYEK
paspbiBa.

20

Pasgen 5. ludbdepeHumanbHoe ncumcneHmne
YHKUUIN OQHOW NEepeEMEHHON

16

Tema 14. lNMponsBoaHble N gnddepeHumansl
PYHKUMA OOHON NepeMeHHOM

lMpounssogHas PyHKUUN 1 ee BblYMCIIEHNE.
Tabnuua dopmMyn Ans Npon3BoaHbIX
anemeHTapHbIX yHKUMIA. MpocTenwne
npasuna BblYUCIIEHUS NPOMU3BOAHbIX.
MpounsBogHast CNoXHOWM, 00paTHON PyHKLUMM
N pyHKLMM, 3a0aHHOWN NapaMeTpU4ecKu.
OuddepeHuman gyHkumn. MHBapnaHTHOCTb
bopMbl AnddepeHLmana nepeoro nopsaka.
OuddepeHuman Kak UICTOYHUK
NpUGNMXKeHHbIX opMyI.

MpakTnyeckoe 3aHsaTMe: PelleHne 3agad Ha
BblYMCIIEHNE NPOM3BOAHOW OAHOM
nepemMeHHOMN.

24

Tema 15. lNMpownsBoaHble 1 guddepeHLmansl
BbICLLUMX NOPSAKOB

OnpeperneHue Npou3BOAHbIX BbICLLNX
nopsigkos. O6wue dopmynbl Ans
Npou3BoAHbIX Noboro nopsigka. Popmyna
Jlenbnuua. QuddepeHuman BbiCLLMX
nopsagkos. ®opmyna Tennopa ans
Nnpou3BoNbHOM n pa3 auddepeHumpyemon
dyHKUMN. [ONONHUTENBHbIN YNeH
pasnoxeHns MyHKUUKM no opmyne
Tennopa—MaknopeHa B popme [NeaHo,
JTarpaHxa u Kowm.

MpakTuyeckoe 3aHsTue: MNponssoaHble
BbICLUMX NopsiaKoB. [uddepeHuman BbICLLMX
NOpPSIAKOB.

0,5

0,5

12




Tema 16. ViccnegoBaHue gyHKLMN OOHON
nepemMeHHON C NMOMOLLbIO MPOU3BOAHbIX
Kputepun 3HakonoCcTOsIHCTBA (PyHKLMW.
Kputepnm MOHOTOHHOCTU (OYHKLINN.
OkcTpeMymMbl hyHKUMN. Heobxoanmble n
JO0CTaTOYHbIE YCIOBUSA 3KCTPEMYMOB
dyHKUMN. Hanbonblume n HanmeHbLLne
3HaveHua PyHKUMM Ha oTpeske. BeinyknocTb
1 BOTHYTOCTb (OYHKUMMK. To4Ykmn nepernoda.
Heobxogumble n goctaTouHble yCcnoBus
BbIMYKMOCTWN, BOFHYTOCTU U TOYEK nepernba.
AcumnToTbl. [pasuno Jlonutans.
MpakTuyeckoe 3ansaTne: OnpegenexHve
WHTEpPBanoB MOHOTOHHOCTU U 3KCTPEMYMOB

dYHKUMN.

Pasgen 6. VIHTerpanbHoe ncymcneHune
dyHKLMN

12

Tema 17. HeonpeaeneHHbIn nHTerpan
MepBoobpasHasn n HeonpeaeneHHbIn
uHTerpan. HenocpencreseHHoe
WHTEerpmpoBaHue. VIHTerpupoBaHue nog 3Hak
anddepeHumnana. 3ameHa nepemMeHHon B
HeornpeaeneHHOM MHTerpane.
WHTerpmpoBaHue no yacTsim.
WHTerpupoBaHme paunoHanbHbIX,
MppauunoHarbHbIX U TPUTOHOMETPUYECKNX
BbIPaXKEHUN.

MpakTuyeckoe 3aHsaTHE: PelleHne 3agad cC
NPUMEHEHNEM MHTETPUPOBAHUS MO YaCTAM U
3aMeHOol NepeMeHHbIX. Bbluncnernne
HeornpeaeneHHbIX MHTErparnos.

Tema 18. OnpegeneHHbIV MHTerpan
OnpepaeneHHbIn UHTErpan, ero CBoONCTea.
dopmyna HetotoHa-JlenbHnua. MeToabl
NPUONMKEHHOIO BbIMUCTIEHNS ONPEeLEeNIeHHOro
nHTerpana no opmynam npsimMoyrofibH1KOB,
Tpaneuun n CumncoHa. NpumeHeHne
onpeaeneHHoro nHTerpana K BbIYUCIIEHNIO
nnowanew nnockux guryp, o6bLemoB Ten
BpallleHnd, nnoLwanemn noBepxHoCcTen
BpaLleHuns, ANuH Oyr KpUBOW,
CTaTUCTUYECKMX MOMEHTOB 1 MOMEHTOB
WHepLnn NIOCKMX Ayr 1 uryp, LEHTPOB
TsKeCTU uryp. HecobCTBeHHbIe MHTerpansl
¢ BeckoHeYHbIMK Npegenamu u ot
HeorpaHuJeHHbIX MYHKLNUIA, NX BbIYNCNEHNE,
TeopeMbl CpaBHEHMS.

lMpakTnyeckoe 3aHsaTHE: BbluMcneHue
onpeferneHHoro nHTerpana pasnuyHbIMm
cnocobamu. Beluncnenne HecobcTBEHHOro
WHTerpana.

16

10




Pasgen 7. OBbIKHOBEHHbIE
anddepeHumnansHble ypaBHEHUS

Tema 19. AudpdepeHumnansHble ypaBHEHMUS
nepBoro nopsigka

dusunyeckme 3agadun, npusoadLLme K
onddepeHumanbHbiM YpaBHEHUSAM.
OunddepeHumnansHble ypaBHEHUS NEPBOro
nopsigka. O6wee peweHune. Ocobbie
peleHuns. 3agada Kowu. YpaBHeHus ¢
pa3gensowuMmncs nepemMeHHbIMN.
OpHopogHble auddepeHymansHbie
ypaBHeHUs nepBoro nopsigka. JInHenHble
anddepeHumnansHble ypaBHEHUS NePBOro
nopsagka. YpasHeHusa bepnynnu. Metoa
BepHynnu. YpaBHeHUs B NOSHbIX
anddepeHunanax n NpMBOASILLNECS K HUM.
MpakTnyeckoe 3aHATHE:
OuddepeHumanbHble ypaBHEHNS NepBOro
nopsiaka

Tema 20. AundpdepeHumnansHble ypaBHEHMUS
BbICLLWX NOPSIAKOB

OuddepeHumanbHble ypaBHEHUS BbICLLMX
nopsgkoB. O6LMe NOHATHS.
WHTerpnpoBaHne andpdepeHumanbHbiX
ypaBHEHWUN, OOMYCKAOLLMX MOHMKEHNE
nopsagka. JudpdepeHumnansHble NMUHEnHbIE
OAHOPOAHbIE ypaBHEHMS. JIMHENHO
HesaBMCKMMble (DYHKLNW, ONpeaenuTenb
BpoHckoro. O6Lwmi Bug peLlueHus
O[HOPOAHOTO NIMHENHOTO
anddepeHunansHOro ypaBHeHusi, METOL,
Onnepa.

JInHenHble HeogHOPOAHBbIE
anddepeHumnansHble ypaBHeHus. O6Lwmn
BV, PELLEHNst HEOAHOPOAHOIO YPaBHEHMS.
MeTtoa nogbopa yacTtHoro pewexus. Metoa
Bapuauum (metog JlarpaHxa).
MpakTnyeckoe 3aHsTue: PeweHne
OnddepeHumanbHbIX ypaBHEHUI BTOPOroO
nopsiaka.

Pasgen 8. OnemeHTbl TEOpUN BEPOSATHOCTEN

Tema 21. lNpeameT Teopun BEPOSATHOCTEN
Teopusa BepOATHOCTEN Kak pasgen
mMatemaTukn. MaTtematnyeckuii aHanusa
cnyyamnHbix siBrneHunn. OTHocuTenbHas
yacTtoTa cobbITUIA. YCTONYMBOCTb
OTHOCUTErNbHbIX YacToT. OCHOBHbIE 3aga4un
Teopun BEPOSATHOCTEN.

MpakTuyeckoe 3aHsaTHE: BbluMcneHne
BEPOSATHOCTU COObITUS.

Tema 22. CniyyaviHble cobbITuA
Cny4anHble cobbiTusA. YpHOBasi cxema.
lMpocTpaHCTBO aNeMeHTapPHbIX COObITUIA.
Anrebpa n o-anrebpa cobbiTui.
BepoaTHOCTb. AKCMOMbI TEOPUM
BEPOSATHOCTEN U UX CIEACTBMS.
BeposTHocTHOE npocTpaHcTBO. OCHOBHbIE
onpeaenieHns BepoaTHOCTEN:
aKcHMomMaTM4eckoe, Knaccu4eckoe,
reomeTpuyeckoe, CTaTUCTUYECKOE.
OnemeHTbl KOMOUHATOPUKK (NEPECTaHOBKMY,
pasMeLLEeHMs1, COMETaHMS).

CsoiictBa BEpPOSATHOCTEWN.

MpakTuyeckoe 3aHsaTue: Onpenenexve
cnyvariHomn BenuuuHel. PelueHune 3agay ¢
NPUMEHEHNEM OCHOBHbIX TEOPEM TEOPUU
BEPOSITHOCTMW.

2 2 12
1 1 10

05 05 4
1 2 14 Mn




Paspgen 9. 3nemeHTbl MaTemaTU4eckomn

CTaTUCTUKN

Tema 23. OcHoBbI BbIGOPOYHOro MeToaa
"eHepanbHas u BbIGOPOYHAA COBOKYMHOCTW.
BapwuaunoHHbIn psa BbIGOPKK.
CraTtuctnyeckoe pacnpegerneHue Belbopku.
Omnupnyeckasa pyHKLMA pacnpegeneHns
amnmpuyeckast yHKLMS MIOTHOCTY.
"pynnupoBaHue BbIGopkuM. McTorpamma u
MOMWIOH YacToT.

MpakTuyeckoe 3aHsTMe: Bbibopka.
BapuaumoHHbiv psg. ToyeyHoe u
WHTepBarnbHOe pacnpeneneHne BolOOPKN.
MMonuroH YacToT u rMcTorpaMmma

Tema 24. OueHnBaHne NnapameTpoB
pacnpegeneHvin no AaHHbIM BblOOPKM
Cratuctnyeckoe oLeHBaHWE NnapaMeTpoB
pacnpegeneHus. ToyeyHble U MHTEPBarbHbIE
oueHkn. Obwme ceorcTea u TpeboBaHUA K
TOYEYHbIM U MHTEPBAlbHbIM OLIEHKaM
napameTpoB pacnpeaeneHuni.
HecmelleHHOCTb, COCTOATENBHOCTb,

3 PEKTUBHOCTb TOYEYHbIX OLIEHOK.
HepaseHcTtBo Pao-Kpamepa.

OueHka MmaTeMaTUYECKOrO OXUOAHUS.
"eHepanbHas u BbIGOpoYHas cpegHue.
OueHka gucnepcun. 'eHepanbHasi
avcnepcus. BoibopoyHas ancnepcusi.
VMcnpaeneHHasa BbIbopoyHasa aucnepcus.
MpakTnyeckoe 3aHsTue: Moabop
TeopeTnyeckoro pacnpegeneHus. lNpoeepka
rmnotes. HaxoxaeHne napameTpoB
BbIOOPOYHOrO YpaBHEHUS NTMHENHOWN

perpeccum

nn

Utoro B cemecTtpe (Ha kypce ans 3A0) 24 24 294

KoHcynbTaumm n npoMmexyTodHas atTectauust

(Ok3ameH)

Bcero koHTakTHas pa6ota u CP no

53 307
AUCLMMIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM MaHOM He NPeLyCMOTPEHO

5. ®OHl OLIEHOYHbIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTeneun, KpuTepmeB U CUCTEMbI OLleHUBaHUS pe3yNibTaTOB 00y4eHus
5.1.1 NMoka3aTtenu oueHUBaHUA

Kon HaumeHoBaHuMe oLeHO4YHOro
lMokasaTenu oueHnBaHWsA pe3ynbTaToB 00yYeHus
KoMneTeHunm cpeacTea

[aeT onpegeneHne OCHOBHBIX MOHATUI U TEOpPeM NIMHENHOW anrebpbl 1

pasgenoB MaTeMaTU4eckoro aHanusa — agnddepeHumnanbHOro 1

WHTerpanbHOro ucyncneHns, guddepeHumnanbHbIX YpaBHEHUI; a Takke

BOCMPOM3BOAMUT MX AOKa3aTENbCTBA, MO3BONSAKLLNE YCTAHOBUTL

B3aMMOCBS3b MeXay MaTemaTuyeckumm obbekTaMm u CBOMCTBaMU 3TUX

06bekToB Bonpocbl gns yctHoro

onKk-1 PelwaeT TMnoBble 3agayy No OCHOBHLIM pasgenam Kypca, NpUMeHss cobecenoBaHus

MaTemaTuyeckmue MeToabl U1 MOLENMN.
CamocTosiTenbHo paboTaeT c MaTeMaTUYECKOM NUTEpaTypon,
HeobxoauMON ANs peLleHnst NPUKNaaHbIX 3agay, Nonb3yeTcs
Tabnuuamm u cnpaBoYHUKaMu

CTponT MaTeMaTU4YECKY0 MOAENb paccMaTpMBaeMon 3agaym; Bbibopa
achbdekTMBHOro cnocoba pelueHns 3agadn 1 cogepxarternbHOn
MHTepnpeTaumm NoNyyYeHHbIX pe3ynbTaToB

MpakTKO-OpUEeHTUPOBaAHHOE
3apaHue (3agada)




5.1.2 Cnucrema v KpuTepmm oL eHNBaHUA

LLikana oueHuBaHna

KpuTepun oueHMBaHUA CHOPMMUPOBAHHOCTU KOMMETEHLMIA

YcTHOe cobecenoBaHue NncbmeHHas paboTa

5 (oTnmn4HO)

MonHbIA, ncyepnbiBaOLUN OTBET, SBHO
AEeMOHCTpupyoLWni rnybokoe noHMmaHue
npegMeTa u LUMPOKYH 3pyANLNIO B
oLeHuBaemMon obractu, ymeHme
MCnonb3oBaTbh TEOPETUYECKME 3HAHUSA OIS
peLLeHNs NpaKkTUYECKMNX 3adau.

4 (xopoLuo) Mopxon kK Matepuany OTBETCTBEHHbIN, HO

OTBET NOHbIV U NPaBUIbHBINA,
OCHOBaHHbI Ha npopaboTke Bcex
oba3aTenbHbIX NCTOYHUKOB MHGOPMaLUN.

gonyuweHbl B oTBeTax HeCyuweCTBEeHHbIe
0LIJVI6KVI, KOTOpble YCTPaHAKTCA TOJIbKO B
pes3ynbTaTe cobecenoBaHus

3 (yooBneTtBopuTensHo) | OTBeTax, npoberbl B 3HAHUAX Mo

OTBET OEMOHCTPUPYET NOHUMaHNe
npeameTa B LeNIoM Npu HEMOSHbIX, cnabo
apryMeHTUpPOBaHHbIX OTBETAX.
MpucyTcTBYHOT rpybble HETOYHOCTY B

HEKOTOPbIM TeMaM, CyLLEeCTBEHHbIE
ownbKKN, KoTopble MOryT ObiTb HANAEHbI U
YaCTMYHO YCTpaHeHbl B pe3yribTaTte
cobecenoBaHus

2 (HeygoBnETBOPUTENBHO)

HesHaHue 3HauYnTenbHOM Yactun
NPUHLUMNNANbHO BaXHbIX 31IEMEHTOB
aveuunnmibl. MHoroumMcneHHble
CyLLIECTBEHHbIE OLWmnOKKN. HenoHnmaHme
3agaHHoro Bonpoca. MonbiTka
CrnucbIBaHNSA, UCMNOJTb30BaHUSA
HepaspeLLeHHbIX TEXHUYECKNX YCTPONCTB
WIn Nosb30BaHUS NOACKA3KOW ApYroro
Yyenoseka (BHe 3aBUCUMOCTU OT
YCMELIHOCTA TaKoW NOMbITKN).

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UMK UHbIe MaTepuarbl, HeO6XoAUMbIe ANSl OLLeHKU 3HAaHUN, YMEHUN,
HaBbIKOB U (MNK) onbiTa AesATeNbHOCTU
5.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | PopMynNnpoBKM BONPOCOB
Kypc 1

1 [HekapTtoBa, nonspHas cucTembl KoopauHar.

2 [eneHune oTpeska B AaHHOM OTHOLLEHUN.

3 Mpeobpa3oBaHne gekapToOBbIX CUCTEM KOOPAMHAT NpuW napanfnensHoM nepeHoce, CUMMETPUM 1 NOBOPOTE Ha
NAOCKOCTW M B NPOCTPaHCTBE

4 MonsaTue BekTopa. JlnHenHble onepauuy Hag BEKTOpaMmMm.

5 JInnenHas kKoMOUHaUWs BEKTOPOB. JIMHENHas 3aBMCMMOCTbL BEKTOPOB

6 CkanspHoe npov3BegeHve BeKTOpPOB U ero CBONCTBA.

7 BekTopHOe npon3BefeHve BEKTOPOB U ero ceonctea. CMellaHHoOe npousBedeHne BEKTOPOB 1 ero CBONCTBA.

8 Onpepenexve matpuubl. OCHOBHbIE MOHATUSA

9 Onepaunn ¢ maTtpmuamm

10 CeoucTBa onpegenuTenen n nx BbluMcreHme

11 MuHopbI 1 anrebpanyeckne JOMONHEHNE MaTPULIbI

12 O6paTH?ﬂ MaTpuua B 06bl4HOM cMbicne. Colo3Haa maTpuua. BlvalqvlcneHme obpaTtHoi MaTpuLbl METOLOM
COH3HOWN MaTpuLibl U METOAOM 3NIEMEHTAPHbIX MPE0dpa3oBaHUN

13 CrcTeMbl MMHENHbIX anre6pamqecrv<v|x ypaBHeHW. OCHOBHblE MOHATUSA: COBMECTHOCTb CUCTEMbI,
€OUHCTBEHHOCTb 1 YNCNO peLLeHUI, anropuTtM HaxXoX4EeHUS peLLeHuns.

14 Teopema Kpamepa. Popmynbl Kpamepa. MaTpuyHbIi METOA PELUEHUS CUCTEM

15 Teopema KpoHekepa-Kanennu

16 MapameTpuyeckoe npeacTaBneHme NMHUU. YpaBHEHUE NIMHUN B Pa3fnyHbIX CUCTEMaX KOOpAMHaT.




17 Obwwee ypaBHeHUe NpsAMON. HenornHble ypaBHEHNUSI NPSMOWN.

18 KaHoHu4Yeckne ypaBHEHUS NPSAMON. YpaBHEHWSI NPSIMOK C YrioBbIM ko3 dmumneHTom. HopMmmpoBaHHoe
ypaBHEHNE NPSIMON

19 OTKMNOHEHME N pacCTOSHUE OT TOYKU A0 NPSIMON. YTon Mexay ABYMS NpsMbIMU. YCNOBWUS NapannensHOCTU 1
nepneHAnKyNapHOCTU NPAMbIX

20 KaHoHun4eckme ypaBHeHUs annunca (OKpy>KHOCTM), runepbonbl n napabonsi.

21 [VpeKTpuchl N 3KCLEHTPUCUTETLI ANNUMCa, rMnepoborbl, OCHOBaHHbIE HA X CBONCTBE MO OTHOLLEHMIO K
OVpeKkTpucam.

22 WccnepoBaHue o6LLMX YpaBHEHWI KPpUBBIX 2-ro MOpsSiAaKa Ha MioCKOCTY.

23 O6Lwee ypaBHeHWe NIOCKOCTU. HenomHble ypaBHEeHUS NAOCKOCTU. YpaBHEHMWe NOCKOCTH B OTPe3Kax.
YpaBHeHMe NNockocTn B BEKTOPHON hopMe. HopmunpoBaHHOe ypaBHeHWe nnockocTu. OTKMOHeHWe n

24 pacCTOsiHME TOYKM OT NMOCKOCTUN. YpaBHEHUE NNOCKOCTU, MPOXOAsLLEn Yepes TPy pasnnyHble TOYKN, He
nexatume Ha npsiMo.

o5 OnpepgeneHve yrna Mexay ABYMS MIOCKOCTAMU. YCMNOBUSA NapannensHOCTU U NepneHanKynapHOCTH ABYX
NIIOCKOCTEN. YCroBUS nepeceyeHns Tpex NocKOCTEN B OAHOM N TONbKO OL4HOM TOYKE.

26 KaHoHWn4eckne ypaBHeHUs NpsMoi B NnpocTpaHcTee. MNapameTpuyeckoe ypaBHeHUE NPSIMON B MPOCTPAHCTBE.
YpaBHeHMe NpsIMOK, NPOXoasLLen Yepes 2 pasrimyHble TOYKU.

27 Yron mexay npsamMbiMun, Mexay npsmMon 1 NiIoCKOCTLI0. Yron Mexagy NpsAMbiMy B NPOCTPaHCTBE. YCnoBus
napannensHOCTU U NepneHaNKYNApHOCTU NPAMbIX.

28 Yron mexay npsiMon 1 NoCKOCTbIO. YCNOoBMSA NapannenbHOCTU 1 NepneHanKynsapHOCTA NPSAMON 1 MIOCKOCTMW.
Ycnosue NpuHagnexxHoCTU NPsiMOM K MNIIOCKOCTMU.

29 3amevaTenbHble Npegensi.

30 Knaccndukaums 6eckoHeqHO manbix 1 6eCKOHEYHO BONbLUNX BEMNYUH.

31 MoHATne HenpepbIBHbIX PYHKUMA. O4HOCTOPOHHSSA HEMpepbIBHOCTL. Knaccmudukaumsa paspbiBoB.

32 ApudmeTunyeckme onepaummn Hag HenpepblBHbIMU (YHKLMAMU

33 CeonctBa HenpepbiBHbIX dyHKUnn. Teopema bonbuaHo-Koww. MNepBas n BTopasi Teopemsbl Beliepwitpacca.

34 MpownssogHasa cyHKUuuK. [NpocTeniune npasuna BblYUCNEHUS NPOM3BOOHBLIX

35 Tabnuua popmyn A4ns NPOM3BOAHBIX 3NIEMEHTAPHbIX (PYHKLMNA.

36 MpounasogHas crioxxHon, obpaTHOM PYHKLMKN 1 DYHKLUK, 3aA4aHHON NapamMeTpuyecku.

37 OundbdepeHumnan dyHkumMn. MHBapnaHTHOCTbL hopMbl AnddepeHumnana nepeoro nopsaka. QuddepeHunan
Kak MCTOYHMK NPUBAMKEHHbIX (hopmyn.

38 OnpepgeneHre Npou3BoAHbIX BbICLLUMX NopsakoB. O6Lwme hopmynbl Anst NPoM3BOAHbIX M60ro nopsaka.
dopmyna Jlenbuuua.

39 OundbdepeHumnan BbiCLUNX NOPALKOB

40 dopmyna Tennopa ansa nponsBoribHOW n pa3 auddepeHumpyemon yHKLUN.

a1 WccnepoBaHve dyHKUMM OQHON NEePEMEHHON C MOMOLLLIO NMPON3BOAHbIX Kputepmum 3HakonoCcToAHCTBa
dyHKuMn. Kputepmn MOHOTOHHOCTU (DYHKLIK.

42 Heobxoanmble 1 JOCTaTOYHbIE YCINOBUSI SKCTPEMYMOB (DYHKLIMU.

43 Haunbonblune 1 HaMMeHbLUMe 3Ha4YeHNst PyHKUMM Ha OTpesKe.

44 BbInyknocTb 1 BOrHyToCcTh (byHKUMK. Toukn nepernba. Heobxoanmele n gocTaTouHbIE YCNOBUS BbIMYKMIOCTH,
BOTHYTOCTM U TOYEK nepernba.

45 Mpasuno Jlonutans.

46 MepBoobpasHas 1 HeonpeaeneHHbIN MHTerparn, OCHOBHbIE CBONCTBA

47 3ameHa nepeMeHHOoI B HeonpeaeneHHOM uHTerpane. MIHTerpupoBaHue no YacTsim.

48 WHTerpupoBaHue paumoHanbHbIX, MPPaLyoHanbHbIX Y TPUTOHOMETPUYECKUX BbIPAXKEHNA.

49 OnpepgeneHHbId MHTEerparn, ero CBOMCTBa.

50 dopmyna HetoToHa-JlenbHuua.
MpumeHeHne onpefeneHHoro UHTerpana K Bbl4MCNeHNo nnoLwaner nnockmux duryp, o6 beMoB Ten BpalleHus,

51 nrowagen NnoBepPXHOCTEN BpaLLEHWS, ONNH YT KPUBOW, CTaTUCTUYECKMX MOMEHTOB U MOMEHTOB MHEPLINN
NNOCKNX OYyr U uryp, LEHTPOB TXKecTn duryp

52 HecobcTBeHHble MHTerparnsl ¢ 6eCkoHeYHbIMU NpedenamMmmn 1 OT HeorpaHNYEHHbIX (OYHKUMIA, UX BblYUCTIEHUE,
TEopeMbl CPaBHEHUS.

53 OundpdepeHumanbHble ypaBHeHMs nepBoro nopsaka.dusnyeckue 3agayun, npusoasiimne K
anddepeHumanbHbiM ypaBHeHUsaM. dnddepeHumanbHblie ypaBHEHUS NepBoro nopsaka.

54 OnddepeHumansHble ypaBHeHUs nepeoro nopsigka. Obwee peweHne. Ocobble peweHus. 3agada Kowu.

55 YpaBHeHus ¢ pasgensowmnmmucsa nepeMmeHHsimn. OgHopoaHble auddepeHumanbHble ypaBHEHNSI NEPBOrO
nopsiaka.

56 JInHenHble anddepeHunansHble ypaBHEHWS NepBoro nopsaka. YpasHeHus bepHynnu. Meton BepHynnu.
YpaBHeHuWs B NOSHbIX AvddepeHumnanax u NpuBOAALLMECS K HAM.

57 OnddepeHumnanbHble ypaBHeHUS Bbiclmx nopsakos. O6wmne noHATHS.




58

WNHTerpupoBaHme anddepeHumanbHbiX ypaBHEHWI, A0NyCKaoLWmMX NOHWKeHe nopsaaka.

OunddepeHumnanbHble NMMHENHbIE OQHOPOAHLIE YPaBHEHMS. JIMHENHO HE3aBUCUMbIE DYHKLIMW, ONpeaennTenb

59
BpoHckoro.

60 O6wun BMA pelleHns 0gHOPOAHOrO NMHEHOro AnddepeHumnansHOro ypaBHeHns, MeTog dunepa.

61 NuHenHble HeogHopoAHble AnddepeHumanbHble ypasHeHus. OBLnA BUA peLueHUs HEO4HOPOAHOro
ypaBHeHusi. MeTtog nogbopa vactHoro pewenns. Metoa Bapuaumm (metog JlarpaHxa).

62 Teopus BEpOATHOCTEN Kak pa3gen mateMmatuku. MatemaTniecknin aHanmns criydariHbiX SBAEHUN.

63 OTHocHTEeNnbHas YactoTa CoBbITUIN. YCTOMYMBOCTb OTHOCUTENbHBIX H4acToT.

64 OCHOBHPIe 3apaqu Teopum BeposATHocTeln. CBS3b TEOPUUN BEPOATHOCTEN C MaTEMATUYECKOW CTAaTUCTUKOMN U
Teopuen cny4anHbIX NpoLEeCcCcoB.

65 Cny4yanHble cobbITusA. YpHoBas cxema. [NpocTpaHCTBO 3NeMeHTapHbIX COObITUIA.

66 Anrebpa u g-anrebpa cobbITMn. BeposTHOCTb. AKCUOMBI TEOPUM BEPOSITHOCTEN U UX CNEACTBUS.
BeposaTHOCTHOE NPOCTPaHCTBO

67 OcHoBHble onpefeneHns BepoATHOCTEN: akCMoMaT4eckoe, Knaccuyeckoe, reoMeTpmyeckoe, CTaTuCTUYECKoe.

68 OnemMeHTbl KOMBUHaTOPUKK (NepPeCcTaHOBKN, pa3MeLLeHNsl, COHeTaHus).

69 CBowicTBa BEPOSATHOCTEMN

70 ®opmyna nonHon sepoATHocTH. Popmyrbl baneca

71 ®opmyna BepHynnu. JNlokaneHasa n nHterpaneHasa dopmynel Myaspa-Jlannaca.

72 [uckpeTHas cnyyanHasa BennynHa. PyHKUMA pacnpefeneHns QUCKPETHOWM CryYanHON BENNYUHBI.

73 HenpepbiBHasg cny4dariHasa BenuumHa. PyHKUMS pacnpeneneHnst HenpepbiBHOW CRy4anHOW BENMYMHbI.

74 HopmanbHoe pacnpegenenue.

75 YuncnoBble xapakTEPUCTUKM CryYaliHbIX BENUYMH.

76 "eHepanbHas 1 BbIGOPOYHAA COBOKYNHOCTU. BapuaunoHHbI psg BbIOOPKM

77 CraTtnctudeckoe pacnpegeneHme BobIbopkn. dMnupuyeckas QyHKUMSA pacnpeaeneHms 1 aMnupuyeckas
YHKLMNSA NNIOTHOCTU.

78 M'mcTorpamma v NONUIOH YacToT

79 To4euHble OLEHKN NapamMeTpoB pacnpeaeneHns.

80 WHTepBanbHble OLeHKM NapameTpoB pacnpeneneHus.

81 lMpoBepka runoTes

82 lMpoBepka rmnoTesbl 0 cpefHeM HOPManbHOro pacrnpegeneHms

83 MpoBepka rmnotesbl 0 pacnpegeneHnn. Kputepuin NupcoHa

5.2.2 TunoBble TeCTOBbLbIE 3afaHnA

He npegycmoTpeHo

5.2.3 TnoBble NPaKTUKO-OpUEeHTUPOBaHHbIe 3adaHusA (3agaym, Kemcbl)

1. BbluMcnntb 3agaHHbIv onpegenuTens 2-msa cnocobamu.

2. PewnTb 3agaHHyto cUCTEMY MNMHENHbIX anrebpanyecknx ypaBHEHUI U BbINOMHUTL MPOBEPKY.

a) metogom Kpamepa;

b) metogom Naycca;

C) MaTpPUYHBLIM METOOOM.

3. O6paTnTb 3a4aHHY0 MaTPULY U BbIMNONHUTL NPOBEPKY

a) METOAOM aneMeHTapHbIX Npeobpa3oBaHni;

b) meTogom coto3HoM maTpuLbl.

4. OnpegenuTb paHr 3agaHHON MaTpuLbl.

5. Bbluucnntb 3agaHHble npegensi

6. Hantu Toukm paspbiBa 3a0aHHON (DYHKLMM (€CNM OHM €CThb) U yKa3aTb XapaKkTep pa3pbiB

7. BbluMcnuTb 3afaHHbIe NPOU3BOAHbIE

8. PackpbITb HeonpeaeneHHOCTb No npasunam Jlonurtans.

9. Bbluncnntb anddepeHuman goyHKUUN.

10. Hantun 3agaHHble HeonpeaeneHHble MHTerpanbl

11. BbluMCnnTb 3aaHHbIV onpeaeneHHbIn HTerpan

12. BblYMCnnTb HECOBCTBEHHbIN MHTErpan Unu yCTaHoBUTb €ro PacxoanMOoCTb.

13. Hantu obuiee pewweHne 3agaHHoro anddepeHumManboro ypaBHeHUs 1-ro nopsigka.

14. Hantun peweHue 3agaun Kowwm gna sagaHHoro guddepeHunansoro ypasHeHus 1-ro nopsigka.
15. Hantu obiee pelweHne 3agaHHoro anddepeHumanboro ypaBHeEHUs 2-ro nopsiaka.

16. Hantn uHtepBanbHoe pacnpegeneHne 3agaHHon BbIOopku

17. MNocTpounTb MMCTOrpaMmMy YacToT U OTHOCUTENbHbLIX YACTOT AN 3aJ4aHHOW BbIGOPKU.

18. Hawntu ToueyHoe pacnpegeneHne BblOOPKN 3a4aHHON BbIGOPKM.

19. Hantn amnupundeckyto pyHKUMIO pacnpegeneHns n nocTpouTb ee rpacuk Ans 3agaHHon BbIGopKn
20. HanTtu To4eYHbIE OLEHKN MaTEMATUYECKOTrO OXNOAHUSA U OUCNEPCUN, CPEAHEKBALPATUYHOIO OTKIIOHEHNS U

ncnpasneHHOW ANCnepcun.

21. NpoBepuTb MMNOTE3y O CPeAHEM AN 3aJaHHOW BbIOOPKM.




5.3 MeToauyeckue matepuansi, onpegensiowme npoueaypbl oLeHMBaHUSA 3HaHUN, YyMeHUIA, BnagaeHuin (HaBbIKOB
1 (MNK) NpaKkTU4ECKOro onbiTa AeATerlbHOCTH)
5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpoMexyTo4yHon atrectauum v nopsaaok NMKBMAALMM akageMnyecKkomn

3aA40J1)KeHHOCTU

lMpoBeneHve NPOMEXYTOYHON aTTecTauumn pernameHTMPoOBaHO fokanbHbIM HOpMaTMBHBIM aktom CI6IYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPOISA YyCNeBaeMOoCTH U MPOMEXYTOYHON aTTecTaumm obyyaroLwmxca»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum Nno gMcuunianHe

YcTHas +

[MncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTalMm No AUCLUNNnHe

Mpw npoBefeHNM 3a4eTa BpeMsi, OTBOAMMOE Ha NOArOTOBKY K OTBETY, COCTaBNsieT He 6onee 20 MUH.
Mpw npoBeAeHNM 3Kk3amMeHa BpeMsi, OTBOAUMOE Ha NOAFOTOBKY K OTBETY, cocTaBnsieT He 6onee 30 MuH.
CoobLeHne pesynbTaToB 00y4vatoLeMycsi MPON3BOANTCS HEMNOCPEACTBEHHO MOCIe YCTHOro OTBETa.

NHasa

6. YYHEBHO-METOAQUYECKOE N UH®OPMALMOHHOE OBECNEYEHUE ANCLUNMIIAHDI
6.1 YyebHasa nutepaTtypa

ABTOp

3arnasue

MN3paTtenbcTBO

| loa nspaxma |

Ccbinka

6.1.1 OcHoBHas yyeb6Hasa nutepaTtypa

Makycesa, T. T,

MaTtemaTnyeckuin aHanus.

Capartos: Ain NMn Ap

http://www.iprbooksh

baroytanHoBa, A. I., OcHoOBHblE MeTOoAbI M 2019 op.ru/85749.html

LLemenosa, O. B. WHTErpupoBaHus eava

AHTUNOBA, N. A, MaTtemaTtunyeckumin aHanms. http://www.iprbooksh

BanHwTtenH, U. U., Y.l op.ru/84231.html

3blkoBa, T. B.,

KauyHoBa, A. C., .

Kocmuance, U1. ., KpacHospck: CMGMPCKMM

KoueTkosa, T. O., denepanbHbIN 2018

Cwnpoposa, T. B, ynvsepcutet

TyTatumkos, B. C.,

depotosa, V. M.,

WepwHesa, B. A.

AHTUNOBA, N. A, MaTtematunyeckmn aHanms. Y.l http://www.iprbooksh

BanHwtenH, N. L., 0p.ru/84232.html

3blkoBa, T. B.,

KauyHosa, A. C., .

Kocmuaue, U1. &.. KpacHosipck: CMGMPCKMM

KoueTkosa, T. O., denepanbHbIv 2018

Cwupoposa, T. B., yHuBepcuteTt

Tytartuukos, B. C.,

depotoBa, V. M.,

WepwHera, B. A.

Lepbakoea, tO. B. Teopusi BEpOATHOCTEN U http://www.iprbooksh
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MotnxoHosa B. B. Teopusi BeposaTHOCTEN 1 http://publish.sutd.ru/
MaremaTudeckas . tp_ext_inf_publish.ph
cTaTtuUcTUKa. Cne.: CerynTA 2019 p?id=201948
MHaveuayanbHble 3agaHms

TBepaoxnebora, E. B. | MaTemaTnyeckun aHanms: Mocksa: Mapatenbckuin 2018 http://www.iprbooksh
npeaenbl Jom MUCuC 0p.ru/84418.html

Teeppoxnebora, E. B. | MaTemaTtnyeckuin aHanms: Mocka: Vianarensckuii http://www.iprbooksh
HeonpeaeneHHble ﬂo‘M MUCHC 2018 op.ru/84409.html
WHTEerparnbl

CegyHoB E. B., Matematmka. COOpHMK 3agau http://publish.sutd.ru/

CenyHoBa E. A. Nno TEOPUN BEPOATHOCTEN chne.: crierynTtg 2016 tp_ext_inf_publish.ph

p?id=3582
LLepbakosa, tO. B. AHanuTnyeckas reomeTpms Caparoe: HayuHast kHura 2019 http://www.iprbooksh
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YKnxapesa A. A.

CraTtucTuka.
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BeJTMYNHbI

Mepgmna

6.2 MNepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbIX U MH(OPMALIMOHHO-CNPABOYHbIX CUCTEM

OneKkTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

WHdopmaumoHHasa cuctema «EgnHoe okHO gocTtyna k obpasoBaTenbHbiM pecypcam. Pasgen. HdopmaTuka n
NH(OPMaLMOHHbIE TeXHOMNornmy [AnekTpoHHbIn pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

PedepaTtnBHas u cnpaBovHasa 6a3a gaHHbIX peLieH3npyemMon nutepaTypbl Scopus [OnekTpoHHbIn pecypc]. URL:

https://www.scopus.com

6.3 MNepe4yeHb NULIEH3NOHHOIO U CBO6OAHO pacnpoCcTPaHAeMOoro NporpamMmmMHoOro oéecrnevyeHust

Microsoft Windows
MicrosoftOfficeProfessional

Mathcad Education — University Edition Term
NHTepHeT-TpeHaxepbl B cdhepe obpasoBaHus

MATLAB

6.4 OnncaHue maTepmanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOW ANns OoCcyLlecTBIEHMA o6pa3oBaTesfibHOro
npouecca no gucumnnuHe

AyauTtopusi OcHalleHne

MynbTuUMegunHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA H P A
ayouTopus

YyebHasa aygutopus

CneuunanuanpoBaHHasa mebernb, 4ocka
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