Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

Mporpammy omucuunnnHebl paspabotan(a)(n) LoUeHT, K.H. (ooueHT) Mateees C.H. (Kadenpa matematukuy,
NHxeHepHo-cTpouTensHoe otaenerne), SNMatveev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-3 FOTOBHOCTbIO MPUMEHATb CUCTEMY (DYHOAMEHTaNbHbIX 3HAHUA (MaTeMaTNYeCKuX,

©CTECTBEHHOHAYYHbIX, UHXEHEPHbIX U 9KOHOMWYECKIMX) ONS MOSHTUGUKaLNUN,
POPMYNNPOBAHUS U PELLEHNSI TEXHUYECKUX U TEXHONOMMYEeCKUX npobdnem
QKCMyaTauuy TPaHCNOPTHO-TEXHONOMMYECKUX MaLWWH 1 KOMMIEKCOB

MK-19 CNOCOOHOCTBIO B COCTAaBE KONNMEKTMBA UCMONMHUTENEN K BbINMOMHEHWNIO
TeopeTnyeckux, IKCNepuMeHTanbHbIX, BbIYUCINTENbHbLIX UCCNen0BaHWI Mo
Hay4HO-TeXHNYeCKOMY 060CHOBaHMIO MHHOBALIMOHHBLIX TEXHONOI WA aKChyaTaumm
TPaHCMOPTHBIX U TPAHCMOPTHO-TEXHONOMMYECKMX MalWnH 1 0bopynoBaHMs

O6yyatolmiics, OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

TEopeTMYecKne OCHOBbI IMHeHO anrebpbl, BEKTOPHON anrebpbl 1 aHaNUTUYECKOR reoMeTpun;
JndpdpepeHunanbHOro N MHTErpanbHOro NCYMCneHns; augepeHumnanbHbiX ypasHeHWUN,
YNCNOBbIX U PYHKLMOHANbHbIX PSO0B;

TEopun BEPOATHOCTEN 1 MaTeMaTnyeckom CTaTucTukn

JonxeH ymeTb:

MCnonb3oBaTb MareMaTn4eckumi annapart B I'IpOCpeCCVIOHaJ'IbHOVI neAaTenbHOCTH;
npoBOONTb paC‘-IéTbI Ha OCHOBE NOCTPOEHHbIX MaTeMaTN4EeCKnNX mMoaenen

JHonxeH Bnagetb:

MeTofamu NMHeNHOW anrebpbl, BEKTOPHOI anrebpbl U aHANUTUYECKOW rEOMETPUM, MAaTEMATUYECKOrO aHanmaa,
andodpepeHLmanbHbIX ypaBHEHNA, TEOPUN BEPOATHOCTER N MATEMATUYECKOW CTATUCTUKKN; HaBblIKaMu NPYMEHEHNS
COBPEMEHHOI0 MaTeMaTn4eckoro MHCTPYMeHTapus Onsa pelweHns npyknanHbix aanad

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb M FOTOBHOCTb:

NPUMEHATb pe3ynbTaTbl OCBOEHUA ONCUUMTNHDBI B I'IpOCpeCCI/IOHal'IbHOIZ nedaTenbHOCTUN

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHasa oncumnnuHa (Mogynb) BKNtoYeHa B padgen "B1.6.7 OucumnnuHbl (Mogynn)" OCHOBHOM NpodheCcCuoHanbHowm
obpasosatenbHol nporpammbl 23.03.03 "9Okcnnyataums TPaHCNOPTHO-TEXHONOMMYECKUX MALIWH U KOMMIEKCOB
(ABTOMOBUNBHBIV cepBuC)" 1 OTHOCUTCS K 6a30BOI (0BLWENpPOgecCoHanbHOM) YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. 06bem gucuunnuHbl (MOAYNS) B 3a4eTHbIX eAMHULLAX C YKa3aHUEM KOJIMYeCcTBa YacoB, BbiAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmxcs ¢ npenogasarenem (Mo BUAaM y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

Ob6was TpynoeMKOCTb ANCLMNANHBI cocTaBnseT 16 3a4eTHbix(ble) eanHuL(bl) Ha 576 yaca(os).

KoHTakTHas paboTta - 32 yaca(oB), B TOM yucne nekuuu - 16 yaca(oB), NpakTMyeckne 3aHsTus - 16 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositensHas pabota - 207 yaca(os).
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

KoHTponb (3a4éT / ak3aMmeH) - 13 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBL: 3a4eT B 1 CEMECTpe; 3K3aMeH BO 2 CEMECTpE.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Paspenbl gMcuUMNAUHBI /
mMoayns

CemecTp

Buabl v yachbl
KOHTaKTHOW paboTbl,
MX TPYA0EeMKOCTb
(B yacax)

Nexkuun

MpakTnyeckue
3aHaTUSA

NabopaTopHbie|
pabortbl

CamocrositenbHas
paborta

. |Tema 1. Onpegenutenu. Matpuupl.

0

0

Tema 2. Cuctembl NMHENHbIX
anrebpanyecknx ypaBHEHWA.

0

0

Tema 3. ApudpmeTtndecknii BEKTop.
BekTopHble npocTpaHcTBa.

Tema 4. BektopHas anrebpa.

Tema 5. [Npsamble AUHUM 1 NNOCKOCTW.

Tema 6. KpvBble 1 NOBEPXHOCTU
BTOPOro nopsaka.

Tema 7. KomnnekcHble 4ncna.
MHoro4neHbl n anrebpanyeckue
YpaBHEHUSI.

Tema 8. MHOXecTBa yucen.
HencteutenbHble yncna. GyHKUmns
O[LHOW NepemMeHHOM.

16

Tema 9. MNMpegnen uncnosoin
nocnenoBaTenbHOCTU, OYHKLUN.
HenpepblBHOCTb GoyHKUMMK. TOYKM
paspbiBa.

22

10.

Tema 10. MponssogHbIE 1
andpdgpepeHumansl PyHKLMM OOHOM
nepeMeHHOn, NX NPUNOXEHNS.

40

11.

Tema 11. iccneposaHue oyHKUNIA C
MOMOLLbIO NPON3BOAHbIX, MOCTPOEHNE
NX rpaconKoB.

16

12.

Tema 12. DyHKUUSA N-NEPEMEHHbIX.
MpownssoaHble 1 anddepeHumansl
OYHKLUMM N-NepeMeHHbIX. DNeMeHTbl
Teopun nonsl. IKCTPeMyMbl OYHKLIMIA
HECKONbKUX NEePEMEHHbIX.

40

13.

Tema 13. HeonpenenéHxHoin
nHterpan. OnpenenéHHbIn nHTerpan.
HecobcTBeHHbIE MHTErpansbl.
KpaTtHbie nHiterpansi.

20

14.

Tema 14. OudpdpepeHumanbHble
ypaBHEeHNs nepBoro nopsaka.
JnddpepeHumanbHbie ypaBHeHMS
BbICLINX MOPALKOB.

20

15.

Tema 15. HYucnosble pagpl.
®yHKUMOHANbHbIE PALbI.

15

16.

Tema 16. KombuHatopuka.
CnyyaiiHble cobbiTns 1 UX
BEpPOATHOCTM. CnyyaiHble BENNYMHBI.
OcHoBbl MaTEMATNYECKOW
CTaTUCTUKMN.

18

Ntoro

16

16

207

4.2 CopepXxaHue guUCLUNNUHbI (MOaynNs)

CrpaHnua 4 13 23.
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

Tema 1. Onpepenutenu. Martpuubl.
lMepeatTecTtoBaHo.

Onpepnenutenu 2-oro, 3-ero nopsiakos, nopsaka n. CeocTea onpeaenutenein. MuHops! 1 anrebpamnyeckue
LOMOSHEHNS. Pa3noxeHve onpenennTens no afneMeHTaMm CTpoku unv ctonbua. BeluncneHne onpegenuteneii.
OnpepneneHve matpuupl. Buabl matpuu. PaBeHcTBo Matpuu,. OelicTBus Han maTpuuaMu. CBOMCTBA Onepaumiin CnoxeHus
N YMHOXEHUS Ha YMCIO, YMHOXEHWs! MaTpuy. MuHop k- oro nopsiaka. basucHblin MuHop. PaHr MaTpuubl. SnemMeHTapHble
npeobpasoBaHnsi MaTpuL,. SKBUBANIEHTHOCTb MaTpuL. BeiuncneHnve paHra maTtpuubl. ObpatHas Matpuua, ycnosue
CYLECTBOBAHUS 1 OCHOBHbIE CMOCobbl €€ HaxoxaeHusl. MaTpuyHble ypaBHEHUS, UX PELIEHNE.

Tema 2. Cuctembl TMHENHbIX anrebpanyecknx ypaBHeHUMN.
[MepeaTtTecToBaHo.

OcHosHble onpeneneHns n noHatus. Martpuyras sanuce CJTAY. Teopema KpoHekepa-Kanennu. Pewexne CIAY
mMeTonom obpatHoi MaTpuubl. Popmynbl Kpamepa. SnemeHTapHble npeobpasosaHusi C/1AY. Pewexune CJTAY metonom
Maycca. OfHOPOLHbIE CUCTEMbI IMHEHBIX YPaBHEHWIA, CBOMCTBA UX pelleHnii. PyHaameHTanbHas cuctTeMa peweHuin
(dCP), eé HaxoxaeHue. MNpeacTtaBneHve obLLero pelweHns 0gHOPOLHON cucTeMbl Yepes OCP.

Tema 3. ApuchbmeTnyeckum Bektop. BekTopHble npocTpaHcTBa.
lMepeatTecTtoBaHo.

MoHsATUE N-MepHOro apndoMeTMYecKoro BekTopa. PaBeHCTBO apndoMeTMYeckx BeKTOpoB, AeACTBIUS Had HUMU.
CkansipHoe npov3sefeHre BeKTopoB. MNoHATUE CUCTEMbl BEKTOPOB, €€ NMHEHO 3aBUCMMOCTU 1 HE3aBUCUMOCTU.
N-MepHOe N1MHeHoe BEKTOpHOe NpocTpaHcTBo R™n, ero 6asnc. KoopanHaTtsl Bektopa B R n. EBKNNAOBO NPOCTPAHCTBO.

Tema 4. BektopHas anre6pa.
[MepeaTtTecToBaHo.

MNMoHsaTMe reomeTpuyeckoro sekTopa. dnuHa sektopa, yron mexay Humn. PaseHcTBo BekTopos. OpT BekTopa. [Mpoekums
BekTopa. ['padmyeckune nenctens Hag sektopamu. KonnmHeapHOCTb U KOMMNaHapHOCTb BeKTOpoB. Basnc nnockocTw,
npoctpaHcTea. KoopamHatel Bektopa. JInHeHble onepauun Hag BEKTopamu B KOOpAMHATHON dhopme. INpsimoyronbHas
JekapToBa cuctema koopamHat. Pagnyc-BeKTop 1 KOOpAMHaThl TO4KU. PeweHne npocTenwnx 3agay BEKTOPHOW
anrebpbl B KOOPAMHATHON (POPME (BbIYMCNEHVE OJIUHDBI 1 HAMPABNSOWUX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA,
3a0aHHOr0 OBYMS TOYKaMM; PpacCTOSHMS MeXAy TO4KaMm; KoopamHaT TOUKM, Aenswen otpesok nononam). CkanspHoe
npon3sefeHne BEKTOPOB, ero CBONCTBA, BbipaXeHNe B KOOPAMHATHON hopMe, MPUMEHEHUE ANS PeLIEeHNS
reoMeTprnyeckmx 3anay (Bbl4MCIEHVe yrna Mexay BeKTopamu, AIMHbl BEKTOPa, MPOeKLMM BEKTOPA Ha BEKTOpP). Ycnosne
nepneHAnKynspHOCT BEKTOPOB. BekTopHOe 1 CMelaHHoe Npon3BeneHNs BEKTOPOB, UX ONpeneneHns, CBOMCTBa,
BbIPAXEHNS B KOOPANHATHON hopme, MPUMEHEHNS ANS PELEHNS TeOMEeTPUYECKUX 3a4ay (BblHMCneHne nnowaanem
TPEYronbHUKOB 1 NapannenorpaMMoB, 06 bEMOB TETPA3APOB 1 Napanienenunenos). YCnoBus napannenbHocTy
KOMMNaHapHOCTN BEKTOPOB.

Tema 5. MpsiMble IMHUKN N NNIOCKOCTW.
lMepeatTecToBaHo.

Mpsivas Ha nnockocTy. HopManbHbIf 1 HANPaBASOWMIA BEKTOPbI MPSIMOIA. PasnnyHble BUAbI ypaBHEHUI NPSIMOA Ha
nnockoct. CocTaBneHmne ypaBHeHW NpsiMoi. PaccTosiHne OT TOUKM A0 NPSIMOiA. Yron Mexay AByMsi NpsiMbiMK. Touka
nepeceyeHuns NpsiMbix. YCNoBms napannenbHOCTV U NeprneHankynsipHoCTM AByX NpsiMblX. MnockocTb. HopManbHbIi
BEKTOP MNOCKOCTM, Ero HaxoxaeHve. PasnnyHble BULbl ypaBHEHW NnockocTu. CocTaBneHne ypaBHEHNA NNOCKOCTM.
B3auMHoe pacrnonoxeHue aByx nnockocTel. PaccTosiHue oT Touku A0 nnockocTu. [Mpsimasi B NpocTpaHCcTBe.
HanpaBsnsiiowmii BeKTop NpsiMOiA, ero HaxoxXaeHne. PasnnyHble BUAbI ypaBHEHUI NPSIMOiA B MPOCTpaHcTBe. BaanmHoe
pacnonoxeHve AByX NPsIMbIX B MPOCTPaHCTBE. B3avMHOe pacnonoxeHue nNpsiMoit 1 NNOCKOCTU.

Tema 6. KpuBble 1 NOBEpXHOCTU BTOPOro nopsiaka.
lMepeatTecTtoBaHo.

MoHsTMe anrebpanyeckoi KpUBOM BTOPOro Nnopsiaka, nx knaccugoukaums. OKpyXHOCTb U S/IAMNC, UX KAHOHWYEeCcKMe
ypaBHeHusi, oopMa, XxapakTepucTrkn. NMocTpoeHne OKPY>XHOCTW 1 3Nunca, 3aiaHHbIx 0bwwmM ypaBHeHueM. unepbona
1 napabona, ux KaHOHMUYEeCKUe ypaBHeHNWs], hopMa, xapakTepucTrku. MNMoctpoeHre runepbonsl 1 napabonbl, 3a4aHHbIX
0bwwum ypaBHeHueM. Anrebpauyeckre NoBEPXHOCTM BTOPOro nopsiaka (cgpepa, annuncova, runepbonovpi,
napabonounabl, LANMHAPGI), UX KAHOHUYECKME YPABHEHUS 1 chopMa.

Tema 7. KomnnekcHble ynucna. MHorouneHbl u anreépanyeckmne ypaBHEHUS.
[MepeatTecToBaHO.

KomnnekcHble umcna, ux reoMeTpuyeckoe n3obpaxeHue Ha nnockocTv. PasnmyHble doopMbl 3anncy KOMMIEKCHbIX
yucen. HeictBus Han komnnekcHbiMy Yucnamu. dopmyna Myaepa. V3BneuyeHne KOpHS N-0il CTENEHN U3 KOMMNEKCHbIX
uucen. MHorouneHbl 1 anrebpanyeckne ypasHeHus. OCHOBHas Teopema anrebpbl MHOrouneHoB. Teopema beay.
Pa3noxeHne MHOrOUNEHOB Ha NMHENHbIE U KBaLPATUYHbIE MHOXUTENN. HaxoxaeHne KOpHei anrebpanyeckmx
YPaBHEHWI Ha MHOXECTBE KOMMNEKCHBIX YACEN (B YACTHOCTM KBaAPATHOIO YPaBHEHUS).

Tema 8. MHOXecTBa yucen. JlencreurtenbHble yncna. ®yHKUUS 0OHON NepeMeHHOWN.

MHoxecTBa yncen. [lencTenTeENbHbIE YACNA, MOSY/b YACAA W ero CBONCTBA. Hmcnosble NpoMexyTkn. OKPeCcTHOCTb
TOYKM (KOHEYHOW 1 6eckoHeuvHo). MoHaTUe doyHkummn. Cnocobbl 3aaaHns cyHkumn. EctecTBeHHas obnactb
onpeneneHns n rpaduk gyHKUmMn. OCHOBHbIE 31EMEHTbI MOBEAEHNS (OYHKLUMMN (OrPaHNYEHHOCTb, YETHOCTb U
HEYETHOCTb, NEPUOANYHOCTb, MOHOTOHHOCTL). OCHOBHbIE anemMeHTapHble dpyHKUmMW. ObpatHas pyHKums. CnoxHas
PyHKUMSA. DneMeHTapHble OyHKLMK U NX Knaccudgomkaums. MNoctpoeHune rpadpnkos goyHKLIMIA.
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

Tema 9. lNpepen uncnosomn nocnenosBaTeNbHOCTU, PYHKLUU. HenpepbIlBHOCTb OYHKLMU. TOUKM pa3pbiBa.

Yncnosas nocnenoBatenbHOCTb 1 €€ npenen. NpuaHak cxoguMoCcT MOHOTOHHOI YMCNOBOW NOCNEA0BaTENbHOCTY.
Yumcno e. OnpeneneHus npegena gpyHkummn. OoHocTopoHHUE npeaenbl. beckoHeyHo 6onbwne 1 6eCKOHEYHO Mabie
goyHKUMM, 1X cBolicTBa. HeonpenenéHHble BoipaxeHusi. OCHOBHble TeOpeMbl 0 npenenax gyHKuni (06 orpaHNYeHHOCTH
oyHKUMW; O CBA3W ¢ HECKOHEYHO Manon (oyHKLMER; apngoMeTuieckme CBoONCTBa Npenesnos; 0 Npeaene aneMeHTapHom
doyHKuMK). MNpepenbHbln Nnepexon B HepaBeHCTBax. [epBbii 1 BTOPOW 3aMedatenbHble Npeaensl, X MPUMEHEHNE Nnpu
BblYMCneHUn npeaenos. OnpeneneHns HeNpPepbIBHOCTU OYHKUMKM B TOYKE. [ToHATME HEMPEPLIBHOCTU Crpasa v cnesa.
HenpepbIBHOCTb aneMeHTapHbIX (PyHKUMIA. TOYKM pasdpbiBa OYHKLUKN 1 NX Knaccudomkauus. HenpepbiBHOCTb COyHKLMM
Ha MHoxecTBe. OCHOBHbIE CBOMCTBA (OYHKLNIA, HEMPEPbIBHBIX HA 0Tpe3ke (06 orpaHNYeHHOCTW CPyHKLMK, 06
obpalleHnn eé B Hynb, 0 HaMBONbWEM M HAUMEHbBLEM 3HAYEHMSIX PYHKLNK).

Tema 10. NMpoussoaHbie n audpcpepeHumnansl PyHKLUN OQHON NepeMeHHON, UX NPUNOXEeHUs.

MpupaleHne dyHkumn. OnpegeneHne NPOM3BOLHOM N €€ reoMeTpuYeckuin cMbicn. HenocpeacTBeHHOe HaxoXaeHve
npon3BoLHON. Tabnuua NPon3BOLHbIX OCHOBHbIX 3NEMEHTAPHbIX (PYHKUMIA. MNpocTeiiwmne npaBmna HaxoxLeHuUs
nponssoaHon. MNponssoaHas cnoxHom dyHkLmK. Jlorapndommyeckas npovwssogHas. lNpovnssoaHas
CTeneHHOo-nokasaTenbHon pyHkumn. MponssoaHas yHKLMKW, 3a0aHHON napameTpuyecku. Noxatue
andbdbepeHumpyemocTn oyHkuun. JuchchepeHuman goyHkuun. NponssoaHbie 1 gudpdpepeHumnansl BbiICWMX NOPSALKOB.
MprMeHeHve nepBoro fudcepeHLmana B NpubnmxEHHbIX BblYMCNEHNSX. Y PABHEHUS KacaTeNbHON U HopManu K
nnockor kpusoi. OCHOBHbIE TeopeMbl 0 auddpepeHLmpyembix coyHKUmMsxX (Ponng, Jlarparnxa, Koww). MNpasuno
NonuTans n ero NpUMeHeHne Ons packpbiTMa HeonpeaenéHHoCTeN.

Tema 11. UccnepoBaHue coyHKLUIA C NOMOLLbIO MPOU3BOAHbIX, MOCTPOEHUe UX rpachnkos.

Cxema nposefeHust NONHOro ncenenoBaHns yHkUmMm. CtaumoHapHbie U KpUTUYeckre To4kmn coyHkumn. BospacTtaHue u
ybbIBAHUE CDYHKLUMM, HAXOXAEHUE Y4aCTKOB MOHOTOHHOCTU CPYHKLIMK. JToKanbHbIe KCTPEMYMbl (RYHKLIMW, YCNIOBUS WX
CYLWeCTBOBaHUSA 1 HaxoxaeHve. Hanbonbluee 1 HAMMEHbLIEE 3HAYEHNS OMPIEPEHLMPYEMOR (PYHKLIMI HA OTPES3KE, UX
HaxoxeHue. BbinyknocTb 1 BOrHYTOCTb cpyHKLMW. Toukn nepernba, ycnoBms UX CyWECTBOBAHNS U HAXOXAEHNE.
BepTrkanbHble 1 HaKNOHHbIE aCMMNTOTbI Fpadouka OYHKLUMMW, YCIOBUS UX CYLLECTBOBAHMSA 1 HaxoxaeHue. loctpoeHne
rpadouvka yHKLnN.

Tema 12. DyHKUMSA h-nepemMeHHbIX. Mpon3soaHbie u andpcepeHumnannl PyHKLMN N-NePEeMEHHbIX. DNEMEHTbI
Teopum nonsi. IKCTpeMyMbl PYHKLUNA HECKOSIbKMX NEePEMEHHbIX.

MoHATMA N- MEPHOW TOYKK, N- MEPHOIO apudomeTnyeckoro npoctpaHctea R n. MHoxecTea Todek B R*n. OkpecTHOCTb
Touku. Knaccndprkaums touek. MNMoHsTe doyHKUMM ABYX, TPEX, N nepeMeHHbix. Obnactb onpeaeneHuns u rpadpuk
doyHKUMK. JTnHum ypoBHS. MNonHoe 1 YacTHble npupaweHns pyHkunn. MoHsTnsa npegena n HenpepbiBHOCTU PHI.
Csoiictea PHI1, HenpepbIBHBIX B OrPaHUYEHHOM U 3aMKHYTON 06nacTu. YacTHble MPOU3BOAHBIE NMEPBOMO U BbICLINX
nopsaKoB, X HaxoxaeHve. He3aBMCMMOCTb CMeLaHHbIX NPOM3BOAHbIX OT nopsaka anddepeHumnposaHns. MNoHaTre
angppepeHumpyemoctn ®HI B Touke, ycnosus gudpdpepeHumpyemoctu. NonHbie audpdpepeHumnanst PHIN nepsoro n
BbICWIMX NOPsAKOB. MNprMeHeHre nepBoro udpgpepeHumana B NpubnmxEHHbIX BblYMCIEHNSX. HacTHbIE NPON3BOLHbIE
®HI1, 3apaHHbIX HesBHO. MponssBogHas Nno HanpasneHuto u rpaameHt ®HM, B3anmo-ceasb Mexay HumMu. KacarenbHas
MNOCKOCTb 1 HOpMasb K MOBEPXHOCTU. MMOHATNSA cKanspHOro 1 BeK-TOpHoro nonei. AuddepeHumnanbHble onepaumm
Teopun nons (rpagveHT, anBepreHuns, potop, onepatop Jlannaca). CtaunoHapHble U KpUTMYecKue To4ku. JlokanbHbIN
6e3ycnoBHbI akcTpemym PHI, HeobxoOMMoe 1 DOCTaTOYHOE YCIOBUSI ero CyLLeCTBOBaHMS 1 HaxoxaeHne. Hanbonblwee
W HaMMeHbluee 3HadYeHns auddpepeHumnpyemoii dHIM B orpaHnyeHHON 3aMKHYTON 0bnacTu, ux HaxoxaeHue. MoHaTue
06 ycrnoeHoM akcTpemyme OHI.

Tema 13. HeonpenenéHHbin uHTerpan. OnpenenéHHbi uHterpan. Hecob6ctBeHHbIe nHTerpansl. KpatHble
MHTerpanbl.

MepBoobpasHas pyHKLMW 1 €€ OCHOBHbIE CBOMCTBA. HeonpeenéHHbIN MHTErpan, ycrnoBus €ro CyLecTBOBaHWS U
OCHOBHblEe CBOMCTBA. Tabnuua OCHOBHbIX HEONPEAENEHHbIX MHTErpanoB. HenocpencTBEHHOE NHTErPUPOBAHNE.
WHTerpuposaHmne 3aMeHon nepeMeHHon 1 no Yactam. HTerpuposaHne oyHKLNA, cogepxalumx KBaapaTHbli TPEXHNEH.
HenpaswnbHble 1 NpaBunbHble pauMoHanbHble Apobu. PasnoxeHve npaeunbHoR Apoby Ha NPOCcTbie Apobu.
WHTerprpoBaHue npocTbiX, NPaBUIbHBIX U HEMPABU/bHBIX PaunoHanbHbIX Lpobeit. MHTerpuposaHve
TPUrOHOMETPUHECKMX U NppaLMOHanbHbIX BbipaxXeHuin. OnpenenéHHbiii MHTerpan, ycnosums ero CylwecTBOBaHNS,
reomeTpuyeckumin cmbicn 1 ceorictea. OueHka nHTerpana n oopmyna cpefgHero 3HadeHuns. Vinterpan ¢ nepeMeHHbIiM
BEPXHUM NPeAenom u ero ceolictea. ®opmyna HototoHa-NenbHrua. dopmynbl 3aMeHbl NEPEMEHHOW U MHTEMPUPOBAHUS
Mo YacTsM B onpenenéHHoM nHterpane. MpubnuxEHHoe BblYMCNEHNE OnpenenéHHbIX MHTerpanos. MNprmeHeHne
onpenenéHHoro MHTerpana 4ns Bbl4UCNeHWs niowanei nnockux ouryp, AMH oyr KpyBbiX, 06 bEMOB TeN.
HecobcTBeHHbIE NHTErpasbl Mo 6ECKOHEYHOMY MPOMEXYTKY UHTEFPUPOBAHNS U OT HEOrPAHUYEHHON CRYHKLIN, NX
CXOAUMOCTb 1 pacxoanMocTb. [1BOMHOI UHTErpan, ycnoeme ero CywecTBoOBaHNS U OCHOBHble CBONCTBA. BbluncneHune
[BONHOrO MHTErpana ceefeHneM K MOBTOPHOMY MHTErpany B 0eKapToBbIX Y NOASIPHbIX KoopanHaTtax. [[eomeTpuyeckne u
MeXaHu4yeckune NpunoXeHus OBONHbIX MHTerpanos. [oHATUe TPOMHOro nHTerpana.

Tema 14. OundcbchbepeHumnanbHblie ypaBHeHUs nepeBoro nopsigka. duddepeHumanbHblie ypaBHEHUS BbICLLUNX
nopsioKoB.
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

MoHsTMe ondpdpepeHumnanbHoro ypasHenus (OY). dudbdbepeHumanbHble ypaBHeHUS 1-0ro nopsioka, OCHOBHbIE
CBELEHUS O HUX: POPMbI 3aMNnCK, PeLleHNe, HaYanbHbIe YCNoBus, obiuee 1 YacTHoe pelleHns. 3anada Koww nns OY
1-oro nopsigka. Y ¢ pasnenéHHbiMm u pasgensowmnmmncs nepemeHHsiMn. OgHopoaHsie Y 1-oro nopsaaka. JiuHeliHoe
LY 1-oro nopsaka u ypasHeHue Beprynnn. 1Y B nonHbiX angpgoepeHumanax. AugpgepeHumanbHoe ypaBHeHMe N-0ro
nopsiika, OCHOBHbIE CBEAEHNS O HUX: (DOPMbI 3aMUCU, PELLEHWE, HAaYaNbHbIE YCNOBKWS, 0BLWEE U YACTHOE PELIEHUS.
3apava Kowwn onsa 1Y n-oro nopsgka. 1Y, nonyckawowme noHnxeHve nopsaka. JinHenHsie Y n-oro nopsaka.
NuHeliHO 3aBUCKMbIE N HE3ABUCKMBIE CUCTEMBI (oyHKLMIA. OnpenenvTens BpoHckoro. CTpykTypa oblero pelweHns
NINHENHOrO 0OAHOPOLHOrO 1 HEOAHOPOAHOro LY nopsnka n. XapakTepuctTmieckoe ypasHeHne. HaxoxaeHue obuwero
pelweHns nMHenHoro ogHopoaHoro LY nopsnka n ¢ NOCTOAHHbIMU KoadddomumeHTamu. JInHeHble HeogHopoaHble Y
nopsifika N ¢ NOCTOSIHHbIMU KO3((OULIMEHTAMM, HAXOX AEHME X 0OLWMX pelleHnid ANid NPaBoi YacTy creumnansHoro snaa.
MprHUMN cynepnosnumnm YacTHbIX pelweHuin. MeTon Bapmaumm Npon3BonbHbIX NOCTOSHHbIX. [OHATUE O HOPManbHOM
cucteme 11Y.

Tema 15. Uucnosble psagbl. PyHKLMOHANbHbIE PAObI.

MoHsATUE YCcnoBOro psaa. HactuyHas cyMMma, 0CTaTokK, CXOAMMOCTb 1 PACXOAMMOCTb, CyMMa psiaa. Heobxonmmbili
NPW3HaK CXOAMMOCTM 1 [OCTATOYHbIA MPU3HAK pacxoauMocTu psaaa. Pan reomeTtpuryeckoin nporpeccum n 0606WEHHBIN
rapMOHUYECKMIA pag, YCNOBUS UX CXOAUMOCTU N pacxoanMocTu. MNpuaHakm cxoanMocTn psaoB C NONOXUTENbHbIMA
uneHamu (cpaBHeHus, anambepa n Koww). 3Hakouepenyowmecs psapl. MNpraHak NleinbHuua. OueHka ocTaTtka
3Hako4epenytolwerocs psaa. AGCONOTHO M YCNOBHO cxoaswmecs psapl. MoHsATre dyHKUMOHANbHOMo psiaa, ero obnactu
onpeneneHunst, HaCTUYHOM CyMMbI, OCTaTKa, TOYKM CXOAMMOCTH, 06nacTi cxoauMocTu, cymMmbl. GTeneHHo psa. Paguyc,
uHTepBan, 0bnacTb CXOAUMOCTU CTEMEHHOTO PAAa, X HaxoxaeHve. Psabl Tennopa u MaknopeHa, pasnoxeHue B H1X
dOyHKUMA. MoHsATUE TpUuroHoMeTpuyeckoro paga. Paabl dypbe, pasnoxeHune B HUX PyHKUUA. [IpMeHeHne CTeneHHbIX U
TPUrOHOMETPUYECKUX PSLOB B NPUBANXEHHBIX BEIYUCNIEHWSIX.

Tema 16. KombuHatopuka. CnyyaiHble COObITUSI U UX BePOATHOCTW. CnyyaiiHble BeNMUnHbl. OCHOBbI
MaTeMaTU4ecKom CTaTUCTUKM.

KombuHaTopuka n eé ocHoBHas 3aaada. Mpaeuna cyMMbl U Npon3BeneHns KoMOMHaTOpuKK. PasmelueHns, codeTaHus,
nepecTaHoBkM, NOACHET nx Yucna. lNMpenmet Teopun BeposaTHocTeR. MoHATUE CnyYanHOro akcnepuMeHTa u
CTaATMCTUYECKOI YCTONYMBOCTM €ro cxodoB. [pocTpaHcTBO aneMeHTapHbIX cobblTuii. CnyyaitHble cobbiThs, OeACTBUS
Hag HuMK. Knaccumyeckoe, reoMeTpmyeckoe 1 cTaTucTudeckoe onpeaeneHns BepostHocTn. CBOMNCTBA BEPOSTHOCTMN.
YcnoBHasi BEpOSITHOCTb cobbiTUs. HeaaBncrMble U 3aBUCKMbIE COBbITMS. DOPMYNbl CIOXEHUS U YMHOXEHUS
BeposiTHocTel. Popmyna nonHow BeposaTHocTu. dopmyna balieca. MoBTopHbIE ncnbiTaHus. Cxema n doopmyna
BepHynnu. MpubnuxéHHole dopmynbl MyaccoHa n Myaspa-Jlannaca. MNoHaTe cnyYaiHon BennymHbl. GyHKUNS
pacnpeneneHus BeposTHOCTEN CydYaiHOM BENUYMHbI, €€ cBocTBa. [luckpeTHas u HenpepbiBHAs cnyvyarHble
BENNYUHbI, cnocobbl UX 3a8aHns. HUCNoBbIe XapakTepPUCTUKU Cly4aiHOM BENMYMHBI: MateMatnyeckoe oxunaaHume,
ancnepcus, cpeiHee KBagpaTnyHoe OTKIOHeHEe, MOLa, MeanaHa, HavanbHble U LeHTpasnbHble MOMeHThI. CBolicTBa
mMaTemMaTM4eckoro oXxupaHus n gucnepcum. OCHOBHbIE 3aKOHbI pacrnpeneneHunst cnyd4anHbix BeNMYnH: BUHOMMANbHBINR,
MyaccoHa, paBHOMEpPHbIN, MoKa3aTenbHbIl 1 HOpMarbHbIA, UX YACNOBbLIE XapakTepucTnkn. HepaeeHcTBo Yebblwesa.
MoHsTMe 0 3akoHax 6onblKMX YACEN U LEHTPanbHOW NpeaenbHoM TeopeMe Teopun BeposiTHocTel. MoHsTne
MHOrOMEpPHO Cny4yanHon BennyuHbl. [NpeamMeT 1 OCHOBHblE 3aa4y MaTeEMaTUYECKOM CTATUCTUKK (CTaTUCTNYeckoe
OLleHMBaHWE, NPOBEPKA CTaTUCTUYECKUX TMNOTES, UCCNefoBaHNE B3aMOCBSA3€EN CllyYaHbIX BENNYUH), €€ B3aNMOCBA3b
C Teopueli BeposTHoCTel. FeHepanbHas COBOKYMHOCTb 1 Bbibopka u3 Heé. Cnocobbl (hopMUPOBaHNS BLIBOPKM, MOHSTUE
eé penpeaeHTatMBHOCTU. OCHOBHbIE CNocobbl 3anncK BbiBOPKU: BaprMauMOHHbI psif; CTATUCTUYECKUIA OMCKPETHbIR 1
WHTepBasbHbI paabl. Fpaduyieckoe n3obpaxeHme CTaTUCTUHECKUX PSAOB pacnpeneneHns Bbibopkin (MOAUMoH,
rmcTorpamma). Yucnoeble xapakTepucTuky Bolbopky (cpenHee apnudoMeTnieckoe, OMcnepcusi, cpeaHee KeagpaTnyHoe
OTKNOHEeHMe, MoJa, MeamaHa). CtaTuctuyeckas ob6paboTka skCnepuMeHTaNbHbIX OaHHbIX C UCNonb3oBaHMeM MNIBM.
CoBpeMeHHbIe CTAaTUCTUYECKNE NAKETbl aHann3a AaHHbIX.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns 41 CaMOCTosITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayto)

CamocTosiTenbHas paboTa o00y4atolmMXCcs BbIMNONHASTCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHasi pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHEayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTHOENbHbIX TEM (pasnenos) AUCUUMNINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT Y4ebHY10, Hay4HYIo 1 CMPaBOYHYIO NUTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUUMNMHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0ByHaroIWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypPOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsaok opraHM3aLumn 1 ocylecTBleHNs 0bpasoBaTenbHO AeaTenbHOCTY No 06pasoBaTefibHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, NporpamMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTae cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO o6pasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHWeM 3TanoB UX oopMMpPOBaHMS B NpOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U OOPM KOHTPOJISi UX OCBOEHMUS

Oran

dopma KOHTpons

OueHnBaeMmblie
KOMMNeTeHuuun

TeMmbl (paspenbl) AUCLUNNUHBI

Cemectp 1

TeKyL M KOHTPO/Ib

[MTncbMeHHoe
[oMallHee 3aaaHne

OrkK-3, MnKk-19

8. MHoxecTBa yncen. [lencreutenbHble yncna. PyHKLMS OOHON
nepemMeHHoin.

9. MNMpenen yucnoson NocnenoBaTeNbHOCTU, (OYHKLUN.
HenpepbIBHOCTb pyHKUMW. TOYKM paspbiBa.

10. lNpounssogHble 1 auddepeHumansl PyHKLUU OLHOW
NepeMeHHON, UX NPUNOXEHMNS.

11. ViccnepoBaHne doyHKUMIA C MOMOLLbIO NPOU3BOAHDIX,
NMOCTPOEHNE UX rPaconKOB.

12. ®yHKUMS n-nepemMeHHbIX. [1ponssogHble 1 ouddepeHumansi
OYyHKLMMN N-NEPEMEHHbIX. DNEMEHTbI TEOPUM MONS. DKCTPEMYMbI
OYHKLUUIA HECKONBbKMX NEPEMEHHbIX.

YCTHbIN onpoc

OriK-3, lNK-19

8. MHoxecTBa uncen. encTteutenbHble yncna. PyHKLUUS OAHON
NnepemMeHHoN.

9. lNpenen 4ucnoBoi NocnenoBaTenbHOCTU, PYHKLIMN.
HenpepblBHOCTb qoyHKUMK. TOYKM paspblsa.

10. MNpownseoaHble 1 anddepeHumansl PyHKLUN 0LHOW
nepeMeHHoM, UX NPUNOXEHNS.

11. NccneposaHune oyHKLMIA C MOMOLLbIO NPOVU3BOAHbIX,
NOCTPOEHNE NX rpaconkoB.

12. dyHKUMS N-nepemeHHbIX. MNpon3BoaHble U audpdepeHumans
PYHKLMMN N-NEepeMEHHbIX. DNEMEHTbI TEOPUN MONS. SKCTPEMYMbI
PYHKLMIA HECKONBKUX NEPEMEHHbIX.

KoHTponbHas
paboTa

OrkK-3, rnKk-19

8. MHoxecTBa yncen. [lencreutenbHble Yncna. yHKLUMA OOHON
nepemMeHHoi.

9. MNMpenen yucnoson NocnenoBaTeNbHOCTU, OYHKLUN.
HenpepbIBHOCTb oyHKUMK. TOYKM paspbiBa.

10. lMpounssogHble 1 auddepeHumansl PyHKLUU OLHOW
NepeMeHHON, UX NPUNOXEHMNS.

11. ViccnepoBaHne oyHKLUMIA C MOMOLLbIO NPON3BOAHDIX,
NOCTPOEHMNE X rpaconKos.

12. ®yHKUMS n-nepemeHHbIX. [1ponssogHble 1 auddepeHumnansi
PYHKLMMN N-NEPEMEHHbBIX. DNEMEHTbI TEOPUM MONS. DKCTPEMYMbI
OYHKLUUIA HECKONBbKMX NEPEMEHHbIX.

3auver

OK-7, OlK-3, IMK-19

CemecTp 2

TeKyLLNA KOHTPO/Ib

[MncbMeHHoe
[oMallHee 3aaaHue

OrkK-3, MnKk-19

13. HeonpenenénHbiii uHterpan. OnpenenéHHbiii MHTerpan.
HecobcTBeHHble uHTerpansl. KpatHole UHTErpanbi.

14. OndpbdpbepeHumanbHble ypaBHEHUS MEPBOro Nopsaka.
OndpdpepeHumnanbHble ypaBHEHNS BbICILMX MOPSOAKOB.

15. Uncnosble pagbl. PyHKUMOHANbHBIE PALAbI.

16. KombuHatopuka. CnyyaliHble CoBbITUS U X BEPOSTHOCTU.
CnyyaliiHble BenmyuHbl. OCHOBbI MAaTEMATUYECKON CTAaTUCTUKN.

YCTHBI onpoc

OrkK-3, rnKk-19

13. HeonpegnenénHbiii uHterpan. OnpenenéHHbiii MHTerpan.
HecobcTBeHHble nHTerpanbl. KpaTHble MHTerpanbl.

14. OudpcbepeHumanbHble ypaBHEHNS MepBoro nopsaka.
OndpdpepeHunanbHbie ypaBHEHNS BbICWINX NOPSLKOB.

15. Hucnosble psabl. PYHKLUNOHANbHbIE PAAbI.

16. KombuHatopuka. CnyyaiHble cobbITUS 1 X BEPOSITHOCTU.
CnyyaiHble Benn4uHbl. OCHOBbI MATEMaTUYECKON CTAaTUCTUKMN.

CrpaHunua 8 13 23.




Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

ddopMa KoHTpons

OueHnBaemble

Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
13. HeonpegnenénHbiii uHterpan. OnpenenéHHbiii MHTerpan.
HecobcTBeHHble nHTerpanbl. KpaTHble HTerpansl.
KOHTOOMNbHAS 14. OudpcpbepeHumanbHble ypaBHEHNS MepBoro nopsaka.
3 pa6o$a OriK-3, nKk-19 OunddpepeHunanbHble ypaBHEHNS BbICWNX NOPSLKOB.

15. Hucnosble psabl. PYHKLUNOHANbHbIE PAAbI.
16. KombuHatopuka. CnyyaiHble cobbITUS 1 X BEPOSITHOCTU.
CnyyaiHble Benn4uHbl. OCHOBbI MATEMaTUYECKON CTaTUCTUKMN.

Sk3aMeH

OK-7, OrK-3, MK-19

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHU MW Ha pa3nuyHbIX atanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

lMpooemoHcTpupoBaH
BbICOKWIA YPOBEHb
BNafeHns MaTepunarsnom.
MposiBneHbl
NpPeBOCX0AHble
crnocobHocTn
NPUMEHSTb 3HAHNUS W
YMEHUS K BbIMOIHEHNIO
KOHKPETHbIX 3a8aHuiA.

3a0aHun.
MpucyTcTteyoT
He3Ha4YnTenbHbIe
owmnobkn.
[MponoemMoHcTpMpoBaH
XOPOLWMNIA YpOBEHb
BNafeHNs MaTepunasnom.
MposiBneHbl cpenHne
CNocobHOCTU
NPUMEHSTH 3HAHNS 1
YMEHWNS K BbIMOTHEHNIO

KOHKPETHbIX 3aaHun.

MpwucyTcTtBytOT
cepbéaHble oWwnbkm.
MponemoHcTpupoBaH
yOBIETBOPUTENbHbIN
YpOBEHb BNaneHus
mMaTepuanom.
MposiBNeHbl HU3KKE
crnocobHocTn
NPVMEHSITb 3HAHUS 1
YMEHWS K BbINONHEHNIO
KOHKPETHbIX 3a4aHUIA.

MpoaemoHcTpupoBaH
HeyLoO0BNETBOPUTENbHBI
YPOBEHb BnageHns
mMaTepuanom.
[MposBneHsbl
HeLOoCTaToYHbIE
CMnocobHOCTK
NMPVUMEHSATb 3HAHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 334aHNNA.

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpoOns
OTnnYHO XopoLuo Y nosn. Heyan.
Cemectp 1
TeKyL i KOHTPONb
MNMucbmerHoe  ([MpaBunbHO BbiNONHEHbI [[paBnnbHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
JLoMmallHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHve MNpogeMoHCTpMpoBaH  [3agaHuii. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytOT CepbésHble OLWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHns MatepranoMm. |He3HauYMTenbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl owmnobKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIE [MpooeMoHCTpUpoOBaH  |ypoOBEHb BNadeHNs MposiBneHsbl
CnocobHoCTM XOPOLLWIA YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPVYMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kme CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbl CpefHNe  [CnoCOBHOCTM NPUMEHSATb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NPVUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHu.
KOHKPETHbIX 3a4aHNIA.
YcTHbIN onpoc |B oTBeTe kavecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [MoHsATHiAHLIA annapaTt 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[oHATUAHBLIA annapaT  |HeyAoBNEeTBOPUTENBHO.
MNpekpacHo ocsoeH Xopolo ocBoeH OCBOEH 4YacTWN4HO. MoHnMaHue maTepuana
MOHATUAHBLIA annapaTt. |MOHATWIHbIA annapart. ([ToHVMaHue oTaeNbHbIX |oparMeHTapHoe nu
MNMpoaemMoHcTpypoBaH  [[pooeMoHCTPUPOBaH — |MONOXEHWIA 13 oTcytcTByeT. HeymeHue
BbICOKMNI YPOBEHb XOPOLMNA YypOBEHb maTepuana no Teme. dhopMynuposaTb CBOU
MOHMMaHWs MaTepuana. [MoHMMaHus matepuana. Y nosnetBoputenbHoe  [Mbicnu, obcyxaathb
MNMpeBocxonHoe ymMeHne [Xopouwee ymeHve yMeHune ONCKYCCUOHHblE
doopMynnpoBaTb CBON  |popMynnpoBaTb CBOM  |ChOPMYNMpPOBaTb CBOW  [MONOXEHUS.
Mbicnn, obcyxaatb Mbicnv, obcyxaatb Mbicnn, obcyxaaTb
ONCKYCCUOHHblE INCKYCCUOHHbIE IAVNCKYCCUOHHblE
NONoOXeHus. MONOXEHUSI. MONoXeHns.
KoHTponbHag ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbINOAHEHA (3a8aHus BbiNOAHEHbl  |3a4aHns BbIMOMHEHbI
paboTa BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMoONOBMHY. [MEHEE YEM HAMONOBUHY.| 3

3auteHo

He 3auteHo
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

lMpooeMoHcTprpoBaH
BbICOKWIA YPOBEHb
BnafeHnsa matepuasnom.
MposiBneHbl
NnpeBoCXo4Hble
CnocobHOCTM
NPUMEHSTb 3HAHNS U
YMEHUS K BbIMOTHEHUIO
KOHKpPEeTHbIX 3a0aHui.

3agaHunin.
MpucyTcTteytoT
HesHayuTenbHbIe
owmnobkm.
[MponoemoHcTpmpoBaH
XOPOLLUNA ypOBEHb
BNafeHns MaTepunasnom.
[MposBneHbl cpenHue
CMocobHOCTK
NPUMEHSTb 3HAHNS 1
YMEHWS K BbIMOTHEHNIO
KOHKPETHbIX 3a4aHui.

MpucyTcTteytoT
cepbéaHble oWwnbkm.
MponemoHcTpuposaH
Y. OOB/IETBOPUTESNbHbIN
YPOBEHb BnageHns
maTepuanom.
[MposiBneHbl HU3KMe
CnocobHOCTM
NPUMEHSATb 3HAHUS U
YMEHUS K BbIMNOMHEHNIO
KOHKPETHbIX 3a4aHWiA.

[MponemoHcTpupoBaH
Hey,0O0BETBOPUTESbHbIN
YPOBEHb BnageHus
MaTepuanoMm.
[MposBneHsbl
He[ocTaTo4Hble
CnocobHOCTM
NPUMEHSATb 3HAHNS U
YMEHUS K BbIMOTHEHNIO
KOHKPETHbIX 3a4aHWIA.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [OBydatowmiics obHapyXun 3Ha4nTeNbHbIe
yuyebHO-nporpaMMHoro Mmatepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobXo4MMOM Ansi fanbHewen yuebobl 1 yuyebHO-nporpaMMHOro maTepuana, f4onycTun
npeacTosiwen paboTbl Mo creunanbHOCTH, NPVHUMNanbHble OWMOKKW B BIMONHEHNN
CMPaBUNCS C BbINOMHEHNEM 3afaHWIA, NPeLyCMOTPEHHbIX NPOrpamMMon 3aaaHuin n He
npeaycMOTPEHHbIX MPOrpaMMoi AUCLUMNAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHme nnm
NPUCTYNUTb NO OKOHYaHWKM yHMBEpPCUTETA K
npodpeccroHanbHoi nestensHocTy 6e3
LIONOJHNTENbHbIX 3aHATUIA NO COOTBETCTBYHOWENA
AMCLUMNNNHE.
CemecTp 2
TekyLLUA KOHTPONb
MNMucbmerHoe  (MMpaBunbHO BbINONHEHbI [[paBnbHO BbINOAHEHA (3a4aHuUs BbINOAHEHbI  |3a4aHns BbiMOMHEHbI
JomalwHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHve MNpogeMoHCTpMpoOBaH  [3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbEésHble OLWnbKM. HeyOOoBNETBOPUTENbHBIN
BNafeHnNs MatepranoMm. |He3HauYMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIe [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLoCTaTo4HbIE
NPVYMEHATb 3HaHMA U |BnageHus matepuanom. [posieneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVMEHSATb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
MPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUMA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
YCcTHbI onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOChI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [Tembl packpbiTbl. packpbita. OtBeT cnabo [[oHsTWitHbIA annapart 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[oHATUAHBLIA annapaT  |HeyAoBNEeTBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0CBoOeH OCBOEH YaCTUYHO. lMoHumaHue matepuana
NOHATUVHBIV annapaTt. |NOHATWIAHbIA annapaTt. |[oHMMaHWe oTAeNbHbIX |PparMeHTapHoe unm
MpooemoHcTpuposaH  |I1poAEMOHCTPUPOBAH  |MONOXEHWIA 13 oTcyTCTBYeT. HeymeHue
BbICOKMNI YPOBEHb XOPOLMIA YypOBEHb matepuana no Teme. hopMynuposaTb CBOU
MOHUMaHWs MaTepuana. [MoHMMaHns matepuana. Y nosnetBoputensHoe [Mbicnu, obcyxaathb
MNpeBocxonHoe ymMeHne [Xopowee ymeHve yMeHune INCKYCCUOHHblE
cbopmynmpoBaTtb CBOW  (POPMYNMPOBAaTb CBON  [(DOPMYNIMPOBATb CBOU  |NOSIOXEHNS.
Mbicnn, obcyxaaTtb Mbicnn, obcyxaaTtb Mbicnn, obcyxaaTb
ONCKYCCUOHHblE INCKYCCUOHHbIE JOVNCKYCCUOHHbIE
NONOXeHMS. MONOXEHUSI. NONoXeHns.
KoHTponbHag ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbIMOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. [MEHEE YEM HAMONMOBUHY.| 3
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 1

TekyLwWUin KOHTPONb

1. NMncbMeHHOe poMallHee 3apaHue

Tembl 8, 9, 10, 11, 12

MNpumepHble 3apaHns:

Tema 8. HaxoxaeHue ecTeCTBEHHOI 06nacTi onpeneneHns OyHKLUN; yCTAaHOBIEHME YETHOCTU N HEYETHOCTM,
NeprvoanyHOCTU PYHKLUW; NpeacTasneHne oyHKUMM B BUOE CNOXHON (OYHKLUN; MOCTPOEHWE rpadonkoB PyHKLINNA.
Tema 9. lNpenen 4ncnoBon NocnefoBaTeNbHOCTA, €ro BbldUCNEHUe; npeaen OyHKUUN, ero BblHUCNEHNE;
HeonpenenéHHble BbIpaXeHWs ; BblYUCNIEHNE NPefenoB paunoHanbHbIX U MppauroHanbHbIX BbIPaXEHWUA; NepBbii 1
BTOPOW 3ameyaTenbHble Npenenbl, X MPUMEHEHNE NPU BbIYMCNEHUW NPeaenoB; OGHOCTOPOHHWE Npeaensl; ycTaHOBNEHNEe
HenpepbIBHOCTU PYHKLNIA; TOYKU paspbiBa OYHKLUN 1 UX Knaccudukaums.

Tema 10. lMpocTenwmne npasnna HaxoXAeHNs NPOU3BOLAHON; NPON3BOAHASA CMOXHON (DYHKUMW; norapudomMmyeckas
npov3BoaHas; NPoM3BoAHas CTENEHHO-NOoKasaTenbHON PYHKLUNW; NPON3BOAHASA (OYHKLUK, 3a0aHHON NapameTpuyecku;
andbdoepeHLuman gyHKLUUW; Npon3BoaHble U auddpepeHLumnanbl BbICWNX NOPAAKOB; MPUMEHEHNe NepBoro
nndpgpepeHumana B NpuOnnxEHHbIX BbIYMCIEHNSX; YPABHEHNS KacaTeNbHOW U HOPManu K Nnockoi KpUBOIA; NpaBmnio
NonwnTans n ero NpuMeHeHne Ons packpbiTMa HeonpenenéHHoCcTeN.

Tema 11. HaxoxaeHne y4acTkoB MOHOTOHHOCTU (DYHKLWW; NTOKaNbHblE SKCTPEeMyMbl (OYHKLIMU, NX HAXOXOEHUE;
Hanbonbliee 1 HaVMeHbLIEe 3HA4YEHUS ANDEPEHLMPYEMOI (DYHKLIMUN HA OTPE3KE, UX HAXOXLEHUE; HAXOXAEeHVE
WHTEPBaNOB BbIMYKIOCTW 1 BOTHYTOCTY CPYHKLMMW; TOUKM nepernba, nx HaxoXaeHne; BepTMKanbHble 1 HaKNOHHbIE
acumnToTbl rpadorka PyHKLUKW, X HaXoXOAeHne; NoCTpoeHne rpagomka yHKLUN.

Tema 12. HaxoxpneHve obnactu onpenenenns ®HIM, nuHuia yposHst; npeaen ®HI, ero BolumMcneHne; YacTHble
NPOV3BOAHbIE MEPBOro 1 BbICILMX NOPSOKOB, NX HAXOXAeHWe; nonHble anddoepeHumans PHI nepsoro 1 BbICIINX
NopsAKOB; YacTHble NponssodHble PHI, 3a80aHHbIX HEABHO; Npon3BoaHas cnoxHon ®HI; nponssogHas no
HanpasneHuto 1 rpaaueHT OHIM; npuMeHeHne nepeoro AnddpepeHumana B NpUONNXEHHbIX BLIYUCNEHUSIX; KacaTenbHas
MNOCKOCTb U HOPMasb K MOBEPXHOCTU; NOKabHbIA 6e3ycnoBHbli akcTpemym ®HI, ero HaxoxaeHue; Hanbonbliee n
HauMeHbluee 3HaveHns audochepeHumnpyemoint @HI B orpaHMYeHHO 3aMKHYTOR 06N1acTy, NX HAXOXAEHME.

2. YcTHbIN onpoc
Temnbl 8,9, 10, 11, 12
MpuMepHbIe BONPOCHI:
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

Tema 8. Jlormyeckas cumsonmka 1 eé ncnonb3osBaHve ons KpaTkon 3anucu MatemaTnyeckux YyTBepXaeHWn; HaxoxX aeHne
€CTECTBEHHOI 0bnacTy onpeneneHns OyHKUMN; yCTAHOBNEHUE YETHOCTY U HEYETHOCTU, NMEPVOANYHOCTMN (OYHKLNU;
npeancrasneHne yHKLUMK B BUIOE CMOXHON QOYHKLIMN; MOCTPOEHME rpadpukos doyHKLIUNA.

Tema 9. [Npenen 4ncnoBo NOCNenOBaTENBHOCTM, €r0 BblYMCIEHUE; Npeaen OyHKLMWN, ero Bbl4UCEHNE;
HeonpenenéHHble BbIpaXXeHUs; BbIYMCNEHNE NPESEN0B pauMOHaNbHbIX U MPppaUMOHanbHbIX BbIPaXXEHWUIA; NepPBbIA 1
BTOPOW 3ameyaresibHble Npeaenbl, X NPMMEHEHUE NPY BbIYUCIEHUN NPEeAENnoB; OAHOCTOPOHHNE NPeLesbl; yCTaHOBNEHME
HeNnpepbIBHOCTY QOYHKLIMIA; TOYKM pasdpbiBa PyHKUMK 1 X Knaccudomkaums.

Tema 10. lNMpocTeliwmne npaBnna HaxoXaeHNs NPOU3BOLHON; NPOM3BOAHASA CNOXHOWN OYHKLUMW; norapngomMmyeckas
NpPOn3BOAHASA; MPON3BOAHAS CTEMEHHO-NOKA3ATENbHON (OYHKLMW; NPou3BoaHas OyHKUMW, 3a4aHHOM NapamMeTpuyecku;
IndogoepeHuman goyHKLMKW; MPON3BOAHbIE N ANGIGEPEHLMANbI BLICIUNX NMOPSAAKOB; MPUMEHEHNE NEPBOrO
nncpdpepeHumana B NpmbAnXEHHbIX BbIYMCNEHUSIX; YPABHEHUSI KacaTeNlbHOW 1 HOpManu K NMNOCKOM KPpUBOIA; MPaBmno
NonuTans n ero NpUMeHeHWe ANs packpbITMS HeonpenenéHHOCTEN.

Tema 11. HaxoxneHve y4acTkoB MOHOTOHHOCTU (DYHKLMW; NTIOKaNbHblE SKCTPEMyMbl (YHKLIMU, X HAXOXOEHUE;
Havnbonbluiee N HaVMEHbLIEE 3HAYEHUS ANDEEPEHLIMPYEMOI (DYHKLIMU HA OTPE3KE, UX HAXOXLEHUE; HAXOXAEHVE
WHTEPBANOB BbIMYKIOCTW 1 BOFHYTOCTU CPYHKLMMW; TOUKM Nepernba, nx HaxoXaeHne; BepTuKanbHble N HaKNOHHblE
acuMNTOThbl rpadomka PYHKLNKN, NX HaxXoXOeHWe; MOCTPoeHne rpadouka gyHKLNK.

Tema 12. HaxoxneHve obnactu onpenenennsa ®HIM, nuHuin yposHs; npeaen ®HI, ero BolumMcneHne; YacTHole
NPON3BOAHbIE NEPBOrO 1 BLICWNX NOPAAKOB, MX HAXOXAEHWE; NoNHble anddpepeHumnans @HI nepsoro u BbiCwmnx
nopsaKoB; YacTHble NponasogHble ®HI, 3anaHHbIX HESBHO; Npou3sBogHas cnoxHow ®HI; nponssonHas no
HanpasneHuto 1 rpaaueHt OHMM; npuMeHeHne nepeoro ouddpepeHumana B NPUONNXEHHbIX BLIYUCIEHUSIX; KacaTenbHas
NIOCKOCTb M HOPMasb K MOBEPXHOCTU; NOKanNbHbIA 6e3ycnoBHbI akcTpemym ®HI, ero HaxoxaeHue; Haubonbliee n
HauMeHbluee 3HaveHns andochepeHumpyemoin ®HIM B orpaHNYeHHON 3aMKHYTOM 06N1aCTy, NX HAXOXAEHNME.

3. KoHTponbHas pabora

Tewmbl 8,9, 10, 11, 12

ConepxaHune ayauTopHOI KOHTPONbHOM paboThi:

1) HaxoxaeHne obnacTu onpeaeneHusl, ycTaHoBNeHNe YETHOCTU (HEYETHOCTN) CPYHKLUMN;

2) BblYMCNEHNE NPenenos OyHKLMK;

3) ycTaHoBneHWe HenpepbiBHOCTM PYHKLUN B 32 4aHHOM TOYKE, HAX0XAEHNe To4eK paspbiea PyHKLUN;

4) npocTeiwne npasmna HaxoXAeHNs NPOU3BOLHON;

5) npom3BoaHas CNoXHON OyHKLNK;

6) omdbdepeHuman yHKLUN OLHOV NEPEMEHHO, BTopas Npon3BoaHas, napaMeTpuyeckas npoM3soaHas;

7) ypaBHEHWS KacaTenbHON 1 HOpManu; MHTePBabl MOHOTOHHOCTU, TOYKMN NOKANBbHOr0 9KCTPEMYMa, Hanborbluee 1
HauMeHbLIEE 3HAYEHUS (PYHKLIMU HA OTPE3KE; aCMMMTOThI, TOUKM Nepernba, MHTEPBanbl BbIMYKNOCTU U BOTHYTOCTY;

8) npaemno Jlonutansa ons packpbiTs HEONPeAEeNEHHbIX BblPaXeHW;

9) yacTHble NpoussoAHble 1 AndbdoepeHLmansl Nepeoro 1 BTOPOro Nopsakos 0T OYHKLUMW ABYX MEPEMEHHbIX; rpagneHT
PYHKLUMM 1 ero MoAdynb; MPON3BOAHAS MO HaNpasneHno;

10) nokanbHble 3KCTPEMYMbI (OYHKLMW ABYX MEPEMEHHbIX.

3auer

Bonpochl k 3a4eTy:

1. MHoxecTBa Yncen. MHOXeCTBO AeCTBUTENbHbIX YACES, Er0 reoMeTpuyeckas nHTepnpeTtaums n ceonctea. Mogynb
DEeNCTBUTENbHOrO YMCna 1 ero CBONCTBA.

2. Yncnosble MHOXeCTBa. YrcnoBblie NpoMexyTkn. OKPeCTHOCTb KOHEYHOW TOYKM U BECKOHEYHOCTU.

3. dyHKUMS: onpeaeneHne, OCHOBHble crocobbl 3aaHns. EctecTBeHHast 06nacTb onpeneneHust oyHKummn. siBHas,
HesiBHas 1 napameTpuyeckas qoopMbl aHANUTMYECKOro 3aaaHns pyHKumn. padomk doyHKLMN.

4. OCHOBHbIE 3neMeHTbl NoBeaeHns PYHKUUK (HETHOCTb, HEYETHOCTb, MEPUOLANYHOCTb, OFPAHNYEHHOCTb, MOHOTOHHOCTb).

5. OCHOBHbIE 3NneMEHTapHbIe (PYHKLMU (CTEMEHHbBIE, TPMIOHOMETPUYECKME, 0BpATHbIE TPUTOHOMETPUYECKME,
nokasarenbHas, norapugmMmyeckas), Ux CBOMCTBa U rpadouku.

6. MMnepbonnyeckue pyHKUMMN, X CBONCTBA U rpacomKu.

7. ObpaTHas dpyHKUMsl. CnoxHas doyHKUMSI. DneMeHTapHble OyHKLUK 1 NX Knaccugoukaums.

8. MocTpoeHue rpachukoB: aneMeHTapHbIX OYHKLMA NyTEM NpeobpasoBaHnii M3BECTHBIX TPaIMKOB; OyHKLNNA,
cofepXalmm 3HaK abCoMOTHON BENNYUHDI; (PYHKLIMIA, 3aaBaeMbIX HECKOMBbKMMU aHANUTUYECKMMU BbIPAXEHUSIMU.

9. lNpocTewne aneMeHTapHble PYHKLNUN: NMHENHas, KBaapaTUiHas, nx CBONCTBA N rpadouku.

10. MNMoHaTre uncnosoli nocnenosatenbHocTu. OnpeneneHne npenena YCNoBo nocnegosaTensHocTU. Cxonawmecs un
pacxonsimecs Yncrnosble nocnenoBaTenbHOCTH.

11. Mpn3Hak cXoAnMMOCTN MOHOTOHHOW YMCNOBOI NocnenoBaTensHOCTU. Hmcno e.

12. OnpeneneHus npenena OyHKUUM B KOHEYHOM To4Yke 1 Ha BeckoHeyHocT. OnHOCTOPOHHME nNpenensl. Heobxoanmoe
1 0OCTaTO4HOE YC/IOBUS CYLIECTBOBAHMUS Npenena oyHKLMN B TOHKE.

13. BeCKoHeYHO Manble OYHKLMKM, X OCHOBHbIE CBOMCTBA. [prMepbl 6ECKOHEYHO MarbIX (PYHKLIWIA.

14. BeckoHeyHo 6orblumne oyHKLNW, X OCHOBHbIE CBOMCTBA M B3aUMOCBSA3b ¢ HECKOHEYHO ManbiMy CPYHKLMAMN.
Mpumepbl 6eCKOHEYHO BONbLWMX GOYHKLMIA.

15. DyHKUUW, OrpaHNYEHHBIE B OKPECTHOCTY TOYKM . Teopema 06 OrpaHNyeHHOCTU (OYHKLMN, UMEIOLLE KOHEYHDINA
nepegen.

16. Teopema 0 B3aUMOCBS3U (DYHKLIUW, UMEIOLLE KOHEYHBIA npeaen, ¢ 6eCKOHEYHO Manoin oyHKLENA.
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

17. Teopema o npegenax apnmMeTnieckmx onepaumnin Hag PyHKLUSMA, MEIOWNMN KOHEYHbI npeaen.

18. lNpenen anemeHTapHON PyHKUMK. [pefenbHbIA Nepexon B HepaBeHCTBax.

19. MNepBblil 1 BTOPO 3aMedatesNbHble Npeaenbl, MX CNeacTBUS U NPUMEHEHWE NPY BblYUCNEHWUM NPEOENOB.

20. OnpegeneHns HeNPepPbIBHOCTY dPyHKLMM B TOuKe. MOHATME HENpepbIBHOCTY cnpasa v cnesa. He-o6xoanmoe v
[OCTaTo4HOE YCNOBUS HENPEPBLIBHOCTU GOYHKLIMMK B TOYKE. HENpepbIBHOCTb 3neMeHTapHbIX (PYHKLWIA.

21. MNoHATUE HENPEePBLIBHOCTM Ha 0Tpe3ke. CBOMCTBA HEMPEPBIBHBIX HA O0TPE3KE (PYHKLIMIA (06 OrpaHNYeHHOCTM ChyHKLMK,
obpalleHnn PyHKLMU B HYNb, HAUOOMbILEM U HAMMEHBLLEM 3HAYEHUSX COYHKLIN).

22. To4ku paspblBa QPYHKLNW, MX KNaCCUPUKaLNS U HAXOXAEHNE.

23. MNpupauweHne doyHkuun. OnpeneneHme NpomsBogHoON. HenocpeacTBEHHOE HAXOXAEHNE NMPON3BOLHOIA.

24. ['eoMeTpMYECKMIA CMbICN NPOU3BOAHON. KacaTtenbHas u HopMasnb K KPUBOW B AHHOW TOYKE, UX YPaBHEHNS.

25. MNpocTeniume npasuna HaxoXaeHns NPon3BoAHON (MOCTOSAHHOW, CYMMbI, PA3HOCTW, MPOU3BELEHNS U YACTHOrO
OyHKLNRA).

26. MNpownasonHas 0bpaTHOW OyHKLUNN.

27. NpounssogHas CNOXHON GYHKLMN.

28. INorapupmmyeckas Npon3BoaHas, €€ NpuMeHeHne 4Nns HaxoXaeHWs NPon3BOSHON CTENeHHO-NoKa3aTenbHOM
pyHKUMN.

29. NponssoaHble PYHKUNIA, 3a0aHHbIX NapaMeTpuy4ecku.

30. OudbchepeHuman doyHkuun. NpocTeriumne npasuna HaxoXxaeHns anddepeHumnanos (NOCTOAHHON, CYMMbI, Pa3HOCTH,
Npovn3BeaeHUst U 4YacTHOrO CPyHKUWMiA). MNprMeHeHe nepBoro avdpdpepeHumana B npubAnXEHHbIX BbIYUCNEHUSIX.

31. MNpoussogHble n andbdoepeHumansl BbICLINX NOPSLKOB, UX HAXOXAEHME.

32. Teopema Ponnsi, reoMeTpmnyeckmini CMbIC/ TEOPEMDI.

33. Teopema JlarpaHxa. (eomeTpryeckuin cMbicn Teopembl. PopMyna KOHeYHbIX npupalleHuni JlarpaHxa. Teopema
Kowmw.

34. MNpasuno Jlonutans, ero NpUMeHeHe AN PackpbiTMS HeoNpenenéHHOCTEN.

35. [locTatoyHbIi NPU3HaK MOHOTOHHOCTU (PyHKUMK. CTauMoHapHbIe U KPUTUHECKME TOYKM (PyHKUMN. HaxoxaeHve
WHTEpPBAaNoB MOHOTOHHOCTUN (PYHKLINW.

36. ToYKM NOKaNbHOro 3KCTPEMyMa (MakCUMyMa U MMHUMYMa) W NoKasNbHble 3KCTPeMyMbl oyHKLMKU. Heobxooumoe n
[OCTaTo4Hble YCNOBUS CyWeCTBOBAHWNS NIOKaNIbHOrO 3KCTpeMyma qoyHKLNN.

37. nobanbHble aKCTpeMyMbl (Hanborbluee N HarMeHbLee 3HaYeHNs1) PYHKLUMN Ha OTPe3Ke, UX HaxoxXAeHne ans
ondodpepeHuUnpyemon oyHKLUN.

38. MMoHATUS BbINYKNOCTW U BOFHYTOCTU (PyHKUMK. [JOCTATOYHBIA NPU3HAK BbIMNYKNOCTU (BOFHYTOCTM) COYHKLMW Ha
nHTepBane. HaxoxneHne NHTEPBANOB BbiMyKNOCTM M BOrHYTOCTW coyHKUMM. Touka nepermba rpagouka goyHKLMN, yCNoBUS
€é CyleCcTBOBaHNSA N HaXOXaeHue.

39. MoHsATHe acumMnToThl rpachunka yHKUMU. BepTrkanbHble 1 HaKNOHHbIE aCUMNTOTbI, YCNOBMS X CYLWECTBOBaHNS U
HaxoXxaeHwve.

40. N-MepHas To4ka, n-MepHoe apudmeTmyeckoe npoctpaHctso R n. PacctosiHme B R*n.

41. N-mepHbiii wap. OkpecTHOCTb ToUkM B R*n. Knaccndgomkaums Tovek (NpeaenbHble, BHYyTPEHHWE, TPaHNYHbIE).
MHoXxecTBa To4ek B R*n (OTKpbITble, 3aMKHYTbIE, OFPaHUYEHHbIE, CBA3HbIE, BbINYK/bIE).

42. MNoHsATME PYHKLUM 2-X MEPEMEHHBIX, 3-X, N-NepeMeHHbIX. EcTecTBeHHas obnacTb onpenenexus ®HIM, rpadpmk
OYHKLMMN 2-X NEPEMEHHbIX, IMHAW U MOBEPXHOCTU YPOBHS.

43. YacTtHble n nonHoe npupaweHuns ®HI. Monsatusa npenena n HenpepbiBHOCTU PHIN. CeoNCcTBa OYHKUMIA HECKONBKNX
NnepeMeHHbIX HEMPEPbLIBHbIX B OrPaHUYEHHO 1 3aMKHYTOW obnacTu.

44. YacTHble NPON3BOAHbIE MEPBOr0 U BbICIIMX MOPSOKOB, UX HAX0XAeHMe. Teopema 0 paBeHCTBE CMeWaHHbIX
NPON3BOAHBIX B IAHHON TOYKE.

45. OndpgpepeHumnans @HI nepsoro v BbICWNX NOPSOKOB, X HaxoxaeHune. [pumeHeHne nepeoro anddepeHumnana s
NPUBNVXEHHBIX BEIYUCTEHNSX.

46. NpownssogHas nNo HanpaeneHwio 1 rpaaneHT ®HM, B3anMOCBSA3b MEXAY HUMW.

47. [MponssoaHasa HeaBHOM OYHKLMN HECKONbKKX NepeMeHHbIX. [MponssoaHas cnoxHon OHIT.

48. ToukmM NOKaNbHOro aKCTpeMyMa (MakCuMymMa 1 MMHUMYMA) 1 nokanbHble akcTpeMyMbl @HI. CtaunoHapHble TOUKN.
Heobxonnmoe 1 foctatoyHoe YCnoBust NokanbHOro akctpemyma ®HI.

49. MobanbHble 3KCTPEMYMbI (HanbonblIee 1 HAVMEHbLIEE 3HAYEHUS) PYHKLMM ABYX NEPEMEHHbIX B OFPaHNYEHHOM
3aMKHYTON 06nacTu, UX HaXoX4eHUe Ans AuePEHLMPYEMO OYHKLNN.

50. MoHsATUS ckanapHoro n BekTopHoro nonen. AunddepeHunanbHblie onepaumm Teopumn nons (rpaguenHT, AMBepreHuus,
poTtop, onepartop Slannaca).

CemecTp 2

Tekywuin KOHTpONb

1. MMMcbMeHHOE AoMallHee 3agaHue

Tembl 13, 14, 15, 16

MpumepHble 3agaHns:
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

Tema 13. MepBoobpazHas yHKUMN 1 € HaXOXAEHUE; HEMOCPEACTBEHHOE MHTEMPUPOBAHUE; MHTErPUPOBAHUE 3AMEHON
NEePEMEHHON 1 MO YacTSAM; UHTErpnpoBaHne PyHKUNUIA, codepXawmx KBaapaTHblid TPEXUNEH; UHTErPUpPOBaHMeE NPOCTbIX,
MPaBWbHbIX ¥ HEMPABUIbHBIX PALMOHANBHbIX APOOEN; UHTErPUPOBAHNE TPUFOHOMETPUHECKUX Y MPPALIMOHANbHBIX
BbIPaXEHUIA; OLLEHKA MHTerpana u oopmyna cpenHero 3HadeHust; oopmyna HototoHa-JTeibHuLa; dhopMyrbl 3aMeHbl
NEePEMEHHON 1 UHTErPVPOBAHNS MO YACTAM B ONPELENEHHOM MHTErpane; npubNuXEHHOE BbIYMCIIEHUE ONPEaeNEHHbIX
WHTErpasnos; NpUMeHeHve onpenené&HHOro nHTerpana ons Bbl4McneHus nnowanen nnockux uryp, oJivH oyr KpusbIXx,
06BEMOB TeNn; HECOBCTBEHHbIE MHTErpasbl N0 6ECKOHEYHOMY MPOMEXYTKY UHTEFPUPOBAHNS U OT HEOrPaHUYEHHOA
GOYHKLUK, NX CXOOMMOCTb U pacXoAMMOCTb; BblYUCIIEHNE OBOWHOIO UHTErpana ceefeHneM K NoOBTOPHOMY; 3aMeHa
NMepeMeHHbIX B ABONHOM MHTErpane; BbIYUCNEHUE MIOWANN NNOCKon courypel 1 obbema Tena ¢ NoMoLbo ABONHOMO
WHTEerpana; MexaHn4eckne NpunoXeHns OBONHbIX MHTErPanos (Bbl4UCNEHNE MaCChl, CTATUHECKNX MOMEHTOB, MOMEHTOB
NHepUMn, KOOPAMHAT LeHTpa TSXEeCTU NNOCKON NNacTuHbI).

Tema 14. [1Y ¢ pa3nené&HHbiMK 1 pasfensiowmmncs nepeMeHHbIM1, ogHopoaHble 1Y 1-oro nopsgoka, nuHernHoe LY 1-oro
nopsiika u ypasHeHve BepHynnu, HaxoXxaeHue ux obWwmx 1 YacTHbIX peweHuid; Y, nonyckaowme NOHWXEHNEe NopaaKa;
HaxoXxAeHue obLWero peleHns NMHeRHOro ogHopoaHoro Y nopsifka n ¢ NOCTOSIHHbIMU KO3((ULIMEHTAMM; NNHENHbIE
HeonHopoAHble 1Y nopsiaka n ¢ NOCTOSHHLIMM KO3GOULIMEHTAMU, HAXOXAEHUE UX OOWMX PELLEHW ONs NPaBol YacTu
crneumnanbHOro BMaa; NPUHLKMN Cynepnosnumnn YaCcTHbIX pelweHnid; MeTo Bapuaum NPon3BosbHbIX MOCTOSHHbIX.

Tema 15. Cymma psipa, eé BoluncneHne; HeobxoanMblli MPU3HaK CXOAUMOCTU PsAa; AOCTATOYHbIA NpU-3HaK
pacxo4uMMOoCTy psifa; NPU3HaKM CXOAMMOCTMN PSAAOB C NMONOXUTENbHBIMU YneHamun (cpaBHeHus, Janambepa n Kown);
npusHak JleibHuua ons 3HakoyepeayoWmxcs pSOoB; OLEHKa ocTaTka 3Hakodepemytowerocs psaa; abcontotHas v
YCNOBHas CXOAMMOCTb; HAaXOXAeHWe uHTepBana, paaunyca abconoTHON CXxoAMMOCTH, 06NacT CXOANMOCTMN CTENEHHOTO
psina; pasnoxeHune doyHkUMiA B psia Tennopa n MaknopeHa; npuMeHeHe CTENEHHbIX PSA0B B NPUBANXEHHbIX
BbIYMCNEHUSX; paabl Pypbe, pa3noxeHne B HAX PYHKLWIA.

Tema 16. PaamelueHuns, coueTaHns, NnepecTaHoBKM, NOACHET NX YUCNA; PelleHe KOMBMHATOPHbIX 3a4ay; KNacCU4eckoe,
reoMeTpuyeckoe ornpeneneHns BepoaTHOCTU; POPMYIIbl CTIOXEHMSA N YMHOXEHNS BEPOATHOCTEN; (oopMyna rnosiHOW
BEPOSITHOCTM; cpopmMyna baiieca; cxema n chopmyna bepHynnu; npmbnuxérHbole goopmynsl MyaccoHa n Myaspa-/lannaca;
LMCKPETHast U HenpepbiBHAs ClyyaiHble BENWYMHbI, CNOCO6bl MX 3a[aHUS; YACNOBbIE XapakTEPUCTUKUN ClyYaliHo
BE/IYMHbI: MaTeMaTnyeckoe oxunaaHue, gucrnepcus, cpenHee KkeaapartnyHoe OTKNOHeHWe, Moaa, MeanaHa, HayanbHble 1
LeHTpasibHble MOMEHTbI; CBOMCTBA MateMaTUYecKoro OXunaHns u Oucrnepcun; OCHOBHbIE 3aKOHbI pacrnpeneneHus
CrnyyaiHbiX BENNYUH: BUHOMMANBHBIRA, MNMyaccoHa, paBHOMEPHbIA, NoKa3aTterbHbll U HOPManbHBbIA, KX YACTOBLIE
XapakTepucTrku; HepaBeHCTBO YebbllweBa; ANCKPETHAsA ABYMEPHAs CryyaiiHasi BeNMYMHA, 3aKOHbl pacnpeneneHus eé
BEPOSITHOCTEN U YUCNOBbIE XapPaKTEPUCTUKN; OCHOBHbIE CMOCO6bI 3anMcK BbIGOPKUN: BAPUALMOHHBIN PSL; CTaTUCTUHECKUI
IMCKPETHbIV 1 UHTEPBANbHbBIA Psiabl; Fpadouyeckoe n3obpaxeHne CTaTUCTUYECKMX PSOOB pacnpeneneHns BbibopKm
(nonuroH, rmcTorpamma); Y1CnoBble XapakTepPUCTUKU BbIBOPKM (CpenHee apndMeTUIECKOE, ANCTIEPCHS, CpefHee
KBagpatnyHoe OTKNOHeHWe, Moda, MeamnaHa).

2. YCTHbIN onpoc

Tembl 13, 14, 15, 16

MNpumMepHbIe BONpoCh!:

Tema 13. MNMepBoobpasHas hyHKUMUN 1 €€ HAXOXAEHNE; HENOCPEACTBEHHOE UHTErPUPOBAHUE; MHTEMPUPOBAHNE 3aMEHO
NepeMeHHON 1 Mo YacTsM; UHTErpupoBaHne PyHKUNUIA, cogepXawmx KBaapaTHblid TPEXUNEH; UHTErpupoBaHmue NpocTbix,
NPaBUbHBbIX U HENPABUIBHBIX PaLMOHANbHBIX APOOENR; MHTErPMPOBAHWE TPUrOHOMETPUYECKNX U MPPALMOHANBHbBIX
BblPaXXeHWIA; OLeHKa MHTerpana u qoopMyna cpefiHero aHadeHus; goopmyna HototoHa-JleiibHuua; oopMyrbl 3aMeHbl
NepeMeHHOl U MHTErPUPOBAHKMS MO YACTAM B ONPeAeNnEHHOM NHTerpane; NpubNuxXEHHoe BblYUCNEHNE ONPeaenEHHBIX
WHTErpanos; NPUMeHeHne onpenenéHHOro nHTerpana ons Bbl4McneHus nnowanen nnockux uryp, oJvH oyr KpuBbIXx,
00BEMOB TEN; HECODBCTBEHHbBIE MHTErpPanbl N0 6ECKOHEYHOMY MPOMEXYTKY MHTErPUPOBAHUS U OT HEOrPAHUYEHHO
GOYHKLUK, NX CXOOMMOCTb U pacXoAMMOCTb; BblYUCIIEHNE OBOMNHOIO UHTErpana ceefeHneM K NoBTOPHOMY; 3aMeHa
NnepeMeHHbIX B IBOAHOM MHTErpane; BblYMCEHME NNoWaaun nNnockom cpurypbl 1 obbema Tena ¢ MOMOLLbIO ABOMHOro
WHTerpana; MexaHuyeckune npunoXxeHus OBONHbIX UHTErpanos (BblYMCNEHNE MaccChl, CTaTUYECKUX MOMEHTOB, MOMEHTOB
WHepLMW, KOOPAMHAT LEeHTpa TAXECTU MIOCKOW NNacTuHbI).

Tema 14. [1Y ¢ pa3fnenéHHbiMK 1 pasfnensiowmmncs nepeMeHHbIM1, ogHopoaHble 1Y 1-oro nopsgka, nuHenHoe LY 1-oro
nopsiika v ypasHeHvne BepHynnu, HaxoXxaeHue ux obwmx 1 YacTHbIX pewenuid; 1Y, nonyckaiowme NoOHWXeHe NopsaaKa;
HaxoXxAeHue obLero peleHns NMHeRHoro ogHopoaHoro 1Y nopsinka n ¢ NOCTOSIHHBIMU KO3O(ULIMEHTAMW; NNHEHbIE
HeoZHopoAHble 1Y nopsiaka n ¢ NOCTOSIHHLIMM KO3GOPULIMEHTAMU, HAXOXAEHUE UX OBWUX PELLEHWA ANs NpaBol YacTu
chneumnanbHOro BMaa; NPUHLMN Cynepno3numnn YaCcTHbIX peleHnid; MeTo Bapuaumm NPpon3sBosbHbIX MOCTOSHHbIX.

Tema 15. Cymma psiga, eé BbluMcneHne; HeobxoaMMblA MPU3HAK CXOAUMOCTM PAda; LOCTATOUHbIN NPU-3HaK
pacxoouMoCTyW psaa; NPU3HaKyM CXOOUMOCTM PALOB C NONOXMTENBbHBIMU YneHamn (cpaBHeHus, Janambepa n Koww);
npusHak JleibHnua ans 3HakovepeayoLWmnXca PSA0B; OLEHKa ocTaTka 3Hakodepeayowerocs psaa; abconotTHas n
YCNOBHasi CXOAMMOCTb; HAaXOXAeHWe UHTepBana, paaunyca abCconoTHON CX0AMMOCTH, 06NacT CXOANMOCTMN CTENEHHOIO
psaa; pasnoxeHve gyHKUui B pan Terinopa n MaknopeHa; npuMeHeHWe CTENEHHbIX PALOB B NPUOANXKEHHbIX
BblYMCNEHNSIX; pAabl Pypbe, Pa3noxXeHne B HAX PYHKLNIA.
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

Tema 16. PaamelueHunsi, coueTaHns, NepecTaHoBKM, NOACHET MX YUCNA; PELIeHE KOMBMHATOPHbIX 3aay; KNacCU4eckoe,
reomeTpryeckoe onpeaeneHns BepoSTHOCTU; OOPMYIbl CIIOXKEHUS U YMHOXEHMWS BEPOSTHOCTEN; dhopMyna nonHowm
BEPOATHOCTM; cpopmMyna baiieca; cxema n chopmyna BepHynnu; npubnvxérHole goopmynel MyaccoHa n Myaspa-/lannaca;
IMCKPETHas U HeNpepbiBHAs ClyyYaiHble BENWYMHbI, CNOCO6bl X 3a[aHUs; YACNOBbIE XapakTEPUCTVKUN ClyYaliHO
BENNYMHBI: MATEMaTNYECKOEe OXNaaHue, oUcCnepcns, cpeaHee KBaapaTmyHoe OTKNOHEHNe, MOAa, MeanaHa, HaqyanbHbie U
LeHTpabHble MOMEHTbI; CBOWCTBA MaTeMaTU4eCKOro OXNAaHns u gUcnepcumn; OCHOBHbIE 3aKOHbI pacrnpeaeneHms
CryyaiHbiX BENNYUH: BUHOMMANBHBIRA, MyaccoHa, paBHOMEPHDINA, NoKa3aTerbHbIi U HOPMANbHBbIA, KX YACTOBbIE
XapakTepucTrKu; HepaBeHCTBO YebbileBa; ANCKPETHAA ABYMEPHAS ClyyaiiHasi BENMYMHA, 3aKOHbI pacnpeneneHus eé
BEPOSTHOCTEN U YUCNOBbIE XapPaKTEPUCTUKIN; OCHOBHbIE CMOCO6bI 3anMcy BbIGOPKU: BAPUALMOHHBIN PSL; CTaTUCTUHECKUI
LVCKPETHBIV 1 UHTEPBANbHbIA Psabl; Fpadouyeckoe n3obpaxeHrne CTaTUCTUYECKMX PSOOB PacnpeneneHns Bbibopkm
(nonuroH, rmcTorpammay); YMCnoBbIe XapakTePUCTVKU BbIBOPKM (CpenHee apugOMETUYECKOE, ANCTIEPCHS, CPELHEE
KBagpatnuyHoe OTKNOHEeHWe, Moda, MeamnaHa).

3. KoHTponbHas pabora

Tembl 13, 14, 15, 16

ConepxaHue ayanToOpHOWM KOHTPONbHOM paboThbl:

1) HaxoXxaeHve HeonpeaenéHHOro UHTerpana HenoCPeACTBEHHbLIM NHTErPUPOBAHUEM; 3aMEHOI NEPEMEHHON; MO YaCTSAM;

2) BblYMCNEHWE oNpenenéHHOro NHTerpana; Bbl4MCieHne ¢ NoMOLLbIO onpenenéHHoro nHTerpana nnowaamn nnockom
churypbl, LAMHbI Oyrn KPUMBOM, 06bEMA Tena BpaWEHNS; yCTAHOBAEHWNE CXOOUMOCTM HECOBCTBEHHOIO NHTErpana ¢
6eCcKOHeYHbIMU NPpeaenamy UHTErPUPOBaHNS;

3) BblYMCNEHNE NOBTOPHbIX MHTErPanoB, ABONHbLIX MHTErPaos;

4) HaxoxgeHuve pelwerHun LY ¢ pasnensiowmMmncsa nepeMeHHbIMU; HaxoXaeHne peweHnn nuHenHoro Y nepsoro
nopsaka;

5) HaxoxdeHune pelweHun npoctenwero OY Beicwero nopsaka, nuHenHoro 1Y BToporo nopsioka ¢ nOCTOSAHHbIMU
KosdhdomLMEeHTaMX 1 NPaBoV YacTbio CneunanbHOro snaa.

6) HeoOX0AUMbI MPU3HAK CXOAMMOCTU, [OCTATOYHBIA NPU3HAK PACXOAMMOCTHY, MPELENbHbIA NPU3HAK CPaBHEHNS;
npusHak Oanambepa, panukanbHblil npuaHak Koww, abcontoTHas 1 yCnoBHas CX0AMMOCTb;

7) nHTepBan, pagunyc, 0bnactb CXOOUMOCTM CTEMEHHOMO psaa; paabl Teinopa u MaknopeHa;

8) knaccuyeckoe onpeneneHne BEpOSATHOCTU; BbIYUCIEHNE BEPOATHOCTI C UCNOIb30BaHUEM DOPMYIbl CIIOXEHNS 1
YMHOXEHNS BEPOSITHOCTEN; BblYUCIIEHNE BEPOATHOCTU C UCMONb30BaHNEM CDOPMYNbl MONHOM BEPOATHOCTN; COOPMYNbI
Barieca; chopmynbl Beprynnu;

9) onckpeTHas cnyvyanHas BenuynHa, e€ YuCcnoBsble XapakTepUCTUKN, HeNpepbIBHAS cnyyaHas Benu4uHa, €€ Yncnoeble
XapakTepuCTUKHK;

10) nocTpoeHve ons NpuBeLEHHON BbIBOPKM BapUALIMOHHOIO 1 CTATUCTUYECKOrO PSAA, BbIYUCIEHUE YACTOBbIX
XapakTepucTrK BbIBOPKW; MOCTPOEHNE MOMMIOHA U FTMCTOFPaMMbl YACTOT.

9K3ameH

Bonpochbl kK aKk3ameHy:

1. MNepBoobpasHas doyHKUMs, €€ CBONCTBRA.

2. HeonpenenéHxHbln nHTerparn, ycnosue ero CyLecTBOBaHUS 1 CBOMCTBA.

3. OcHoBHble MeTobl MHTEerpnpoBaHmMsa: HenocpencTtseHHoe NHTerpnpoesaHne, MHTerpnpoeaHmne 3aMeHomn nepemeHHon,
nHTEerpmnpoBaHmne no 4acTsam.

4. HaxoxpeHve nHTerpanos OT PyHKUMIA, cogepXawmx KsaapaTHbIi TPEXHNEH.

5. HenpaBunbHas 1 npaeunibHas paumnoHanbHble 4pobu, pa3noxeHue npaenibHOM 4pobu Ha npocTble. IHTerpuposaHme
MPOCTbIX, IPABUNbHBIX M HEMPaBU/bHBIX PaLMOHaNbHbIX OPO6EN.

6. HaxoxneHve MHTEerpasnos OT TPUTOHOMETPUYECKNX Bblpa)KeHMI7I. YHMBepcaanaﬂ TPUroHomeTpumdeckas noacrtaHoeka um
ee NpuMeHeHne.

7. HaxoxneHve MHTErpanos OT nppaunoHanbHbIX Bblpa)l(eHMI7I.

8. OnpepeneHHblil HTEerpan Kak Npenen MHTerpanbHON CyMMbl, €ro reoMeTPUHECKUA CMbICH. YCNoBUS CyLwecTBOBaHUS
onpenenéHHoro nHTerpana.

9. OcHoBHble CBOWCTBA ONpeneneHHoro nHterpana. OueHneaHue nHterpana. @opmyna cpegHero 3HaYeHus.
10. VIHTerpan ¢ nepeMeHHbIM BEPXHUM NPeaesioM 1 ero CBOMWCTBA.

11. ®opmyna HetoToHa-JleinbHuLa.

12. dopMynbl 3aMEHbI MEPEMEHHOM U MHTErPUPOBAHKS MO YacTsM B ONPeaeNEHHOM UHTErpane.

13. MpnbnnxEéHHoe BblYMCNEHE ONPenenéHHOro nHTerpana (ksagparypHble 0OpMy bl MPSIMOYrONbHUKOB, TPaNeLui,
CwnmncoHa).

14. Mnowanb NNOCKOW courypbl 1 €€ BblYMCNEHME C NOMOLLLIO ONpPeaenéHHOro nHTerpana.

15. [InnvHa oyrv KpvBoM 1 eé Bbl4MCIEHNE C NMOMOLLbIO ONpPeaenéHHOro HTerpana.

16. O6beM TeNa BpaLeHNs U ero BbIHUCIEHUE C MOMOLLbIO ONPELENEHHOro UHTerpana.

17. HecobcTBEHHbIE MHTErparbl Mo 6eCKOHEYHOMY NPOMEXYTKY UHTErPUPOBAHUS, UX CXOAUMOCTb U PACXOAMMOCTb.
18. HecobcTBEHHbIE MHTErpasbl OT HeorpaHUYeHHbIX PYHKLMIA, X CXOAMMOCTb Y PACXOAUMOCTb.

19. [1BOAHOM MHTErpan Kkak npenen MHTerpanbHolk CyMMbl, YCNOB/E €ro CyecTBOBaHUS N FreOMEeTPUYECKNIA CMbICH.
20. OcHOBHble CBOKCTBA ABOWHOro nHTerpana. OueHvnBaHne ABOMHOrO MHTerpana. ®opmyna CpeLHero 3Ha4eHus.

21. NoHaTtue 3HeMeHTapHOI7I obnactu B HanpasneHnn KoopanHaTHbIX ocen. nOBTOprIe MHTEerpasnbl, UX BblHUCIIEHNE.
BbluncneHne oBoMHOro nHTEerpana ceeneHmem K noBTopHOMYy.
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

22. [NonspHble KOOpPAMHATHI, X CBA3b C AekapToBbiMM. PopMyna 3aMeHbl NEPEMEHHbIX B ABOWHOM MHTerpane npu
nepexone K NonspHbIM KOopavHarTam.

23. BbluncneHve nnowanm nnockoi courypbl 1 06bEMA LIMIMHAPUYECKOrO TeNa C MOMOLLbLKO ABOWHOIO MHTErpana.

24. MNoHsaTue ondppepeHunanbHoOro ypaBHeEHUs NepBoro Nopsaka, pasnmyHbie oopMbl ero 3anucu. PeweHne, HavanbHbie
ycnoeus, obuiee n YacTHoe peleHus LY nepeoro nopsiaka. 3apada Koww.

25. [1Y ¢ pa3genéHHbIMn 1 pasaensiowmmMmcs NepeMeHHbIMU, NX peLLEHNe.

26. OpHopoaHble [1Y nepBoro nopsiaka, nx pelweHue.

27. IlnHenHoe LY nepeoro nopsiaka v ero pelweHne. YpasHeHve bepHynnu n ero pewexwe.

28. [lndpdpepeHumanbHoe ypaBHeEHVE NOpsaKa N, pasnuyHbie qoopMbl ero 3anucu. PelieHne, HavanbHble ycnosus, obuwee
1 yacTHoe pewexna Y nopsaaka n. 3agaya Koww.

29. [1Y nopsiaka n, nonyckarowme NoHWXeHne nopsaka, ux peleHue.

30. MoHATUE NMHERHOM 3aBUCMMOCTY U HE3ABUCMMOCTM CUCTEMbI coyHKLMIA. Onpeaenntens BpoHckoro. MNprmepbl
NUHENHO He3aBUCKMbIX CUCTEM CPYHKLNIA.

31. NluHeinHoe OY nopsagka n. OgHopoaHble u HeogHopoaHble J1OY. CBOMNCTBA YACTHbIX PELLEHUIA, (OyHOAMEHTANIbHAS
cuctema pewenuin OJ10Y.

32. CTpykTypa obuwero peweHusi ogHopoaHoro J1IOY nopsioka n. CTpykTypa oblwero peweHus HeogHopoaHoro J10Y
nopsgka n. NpuHUMN cynepnosnumm YacTHbIX PELLEHN.

33. OJ10Y nopsiaka n ¢ MOCTOSAHHbIMK KO3dhdpmumMeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuwero pewenus OJ1OY, korna KOPHU XapakTeprUCTNYECKOrO YPaBHEHNS - LENCTBUTENbHBIE U PA3NNYHBIE.

34. OJ1Y nopsaka n ¢ MOCTOSAHHbIMK KO3dhdhuLmMeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuero pewexns ONOY, Korga KOpHU XapakTepUCTUHECKOrO YpaBHEHNS - AEACTBUTENbHLIE U €CTb KpaTHbIE.

35. OJ14Y nopsapaka n ¢ NOCTOSHHBIMM KoadodpuumeHTamMn. Xapakrepuctmyeckoe ypasHeHune. HaxoxaeHme ®CP u
obuero pewexunst ONOY, korna KOpPHU XapakTepuCcTUHECKOro ypaBHEHNS - KOMNIEKCHO-COMPSIXEHHbIE.

36. HaxoxaeHwve vacTtHoro pewenuns HITOY nopsagka ¢ NOCTOAHHbIMU KO3hPULIMEHTAMUN 1 NPABOIA YaCTbio
creumanbHoro smaa.

37. MeTopn Bapuaumy Npon3BOJbHBIX MOCTOSIHHBIX HAX0XAeHMs obwero pewerHns HOY nopsnka n ¢ NOCTOAHHbIMU
KoapduLMeHTaMm 1 NPON3BONbHONM MPaBoi YacTblo.

38. MoHsATue yncnosoro pana (YP). YactuyHas cymma n octatok paga. Cxonawuecs u pacxopswmecs psabl. Cymma
psna.

39. OcHOBHbIe CBOMCTBA CXOASWMXCS PSA0B. Heo6X0aMMblii NpU3HAK CXOAMMOCTM U LOCTaTOYHbIV NMPU3HaK
pacxoommocTu paaa.

40. JocTato4Hble NPU3HaKN CPaBHEHNS (KNacCU4eckuin n npenenbHbii) CXOAMMOCTU PALAOB C NMONOXUTENbHBIMM
yneHamu.

41. DTanoHHbIE YUCNOBbIE PSALbI (FEOMETPUYHECKMA N 0BOBWEHHBIA raPMOHUYECKNIA), YCOBUS X CXOAUMOCTU 1
pacxoouMocTu.

42. NocTatoyHble npusHakm Janambepa v Kown cxoonmMocTv psiLoB C NONOXUTENbHBIMA YeHaMU, YCOBUS NX
NPYMEHUMOCTWN.

43. 3Hakouepenytowmincs Yncnosoin paa. MNpuaHak NenbHrua. OueHka cyMMbl 3Hakouepenyolerocs psna u ero
ocrarka.

44. 3HakonepeMeHHbI YACNOBOM psiL. ABCOMIOTHO 1 YCNOBHO CXOASIMECS YNACOBbIE PALbI, X CBONCTBA. [locTaTOuHbIi
NpM3HaK CXoOMMOCTW 3HAKONEPEMEHHOro psaa.

45. dyHKkumoHanbHbl paa (PP). HactuyHas cymma, ocTaTok, Touka CXOAMMOCTU, 0bnacTb onpeaeneHns n obnactb
cxoaumocTn ®P. Cymma doyHKUMOHanbHoro psina. AbcontoTHo cxoaswmecs PP,

46. CteneHHoit pag. MpuaHak Abens abcontoTHOM CXOAMMOCTM CTENeHHOro psiga. Paanyc n uHtepsan abcontoTHOM
CXOAMMOCTW CTENEHHOMO psaa.

47. HaxoxneHuwe obnactv 06bl4HON 1 aBCONMOTHOM CXOAUMOCTY CTENEHHOMO psiaa. OCHOBHbIE CBOMCTBA CTEMEHHbIX
pso0B.

48. Panpl Telinopa n MaknopeHa. PaznoxeHue cpyHkumnii B pag Tenopa. MpumeHeHue psga Teinopa B NPUGANXKXEHHbIX
BbIYNCNIEHNSIX.

49. TpuroHomeTpuyeckuii pag. Pag dypbe. PasnoxeHne doyHkuuin B pag dypbe. Pagbl ypbe ans YETHbIX N HEYETHbIX
COYHKLUNIA.

50. MpenameT Teopun BeposaTHoCTEN. MOHSTUS CyYaitHOro aKCnepuMeHTa, cnydaiHoro cobbitusi. CBOMCTBO
CTaTUCTUYECKON YCTONYMBOCTM UCXOO0B CNYyHanHOro aKCneprMeHTa.

51. 9nemeHTapHoe cobbiTre. MpocTpaHCTBO aneMeHTapHbIX cobbiTuin Q. CnyyaliHoe cobbiTue, Kak MOAMHOXECTBO Q .
HoctoBepHoe 1 HEBO3MOXHOE cobbiTWs. MNpeacTaBneHne cobbiTuii B BUAE anarpamMm ditnepa-BeHHa.

52. [lelicTBNS HAA CNyYaiHbIMA COBLITUAMW, UX FTEOMETPUYECKAS UNNIOCTPALIMS C NMOMOLBIO AnarpamMm diinepa-BeHHa.
COBMECTHbIE U HECOBMECTHbIE, NMPOTMBOMONOXHbIE COOLITUS.

53. KombrHaTopuka: npaBmna CyMMbl 1 NMPON3BEAEHUS; COYETaHWs], pasMeLleHnst U NepecTaHoBKU, NOACYET UX yMcna.
54. PaBHOBO3MOXHble cobbITus. Knaccuyeckoe onpegeneHne BeposiTHOCTU. HacToTa, 0THOCK-TeNbHas YyactoTa
nosiBNeHns cobbiTns. CTaTuCTUYECKOE ONpeENeHNe BEPOSITHOCTM.

55. OCHOBHbIE CBOCTBA BEPOSITHOCTY. YCNOBHAS BEPOSTHOCTb COBLITUSI. 3aBUCUMBIE 1 HE3ABUCKMbIE COBbLITUS.
DopMyIbl CNOXEHNS U YMHOXEHUS BEPOSTHOCTEN (411 ABYX COObITUN).

56. MonHas rpynna cobbiTuii, runoTtedsl. PopMyrbl NONHOK BEPOSTHOCTY, Baiieca.
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

57. MNoBTopHble ncnbitaHns. Cxema BepHynnu. dopmyna BepHynnu. Mpubnuxéxxblie dhopmynbl MNyaccoHa u
Myaspa-Jlannaca.

58. MoHsATue cnyyariHo BenuynHbl (CB). dyHKUUS pacnpeneneHns Cny4yanHon BENMYMHbl 1 €€ OCHOBHbIE CBONCTBA.

59. IlnckpeTHas cnyyaiiHas senuunHa (LCB). Pan pacnpeneneHunst, MHOrOyronbH1K pacnpeneneHuns, oyHKUms
pacnpegnenerHns [CB, nx noctpoeHue.

60. HenpepbiBHas cnyyanHas senndmnHa (HCB). dyHkuMs NNoTHOCTU pacnpeneneHunsi, e€é oCHOBHblE CBOWCTBA.
MNpenctasneHne cyHkummn pacnpegeneHns HCB yepes oyHKUMIO NIOTHOCTM pacnpeneneHms.

61. Matematuyeckoe oxuaaHve ONCKPETHON 1 HENPEepPbIBHON cny4vainHon BennymH. OCHOBHbIE CBOWCTBA
mMaremaTtn4yeckoro oXunaaHus.

62. [lucnepcusa n cpenHee KBaapaTUYHOE OTKNIOHEHWE CcnyyaliHoi BennuuHbl. OCHOBHbIE CBOWCTBA ANCMEPCUN.
BbluncneHve oucnepcumn OUCKPETHOW U HEMPEPBIBHOM CRyYaiHbiX BENUYUH.

63. HauyarnbHble 1 LeHTpanbHbie MOMEHThI K-0ro nopsiaka, B3anMocBs3b Mexay HAMU. ACMMETPHS U 3KCLece.

64. BriHoMnanbHbIn 3akoH pacnpenenenns LCB, ero YncnoBble XapakTeEPUCTUKU (MaTeMaTNYECKOe OXUaaHmne un
ancnepcus).

65. lMyaccoHoBckuin 3akoH pacnpenenerHns OCB, ero 4ncnosbie xapakTepUCTUKKN (MaTeMaTuyeckoe OXnaaHne u
ancnepcus).

66. PaBHOMepHbIi 3akoH pacnpeneneHms HCB, ero 4ncnoBbie xapakTePUCTUKN (MaTEMaTMYECKOE OXMAAHNE U
ancnepcus).

67. NokasartenbHblil 3aKoH pacnpegeneHns HCB, ero 4yncnosbie XapakTepUCTUKN (MateMaTnyeckoe oXxXngaHme n
ancnepcus).

68. HopmanbHbIi 3akoH pacnpegenerus HCB, ero 4ncnosble xapakTepucTuky (MaremMatmyeckoe oxumaaHme,
ancnepcus). CTaHgapTHbIA HOPManbHbIA 3aKOH pacnpenenenns. WHterpan Jlannaca v ero npumeHeHve ons
BbIYMCNIEHNS BEPOATHOCTM NonagaHns HopManbHo pacnpenenéHHon CB B 3anaHHbIli uHTepBan. [Npasmno ?Tpéx curm?.

69. HepaseHcTBO Yebbiwesa. MNoHsATNE 0 3akoHax 60MbLWKX YACEN U LIEHTPaNbHO NpeaenbHOR TeopeMe Teopum
BEPOATHOCTEN.

70. ﬂpe,uMeT matematmyeckoin ctatuctukm. OCHOBHbIE 3a4a4M MatemMaTnyeckon ctaTucTkn. Baanmocesab
mMaTemMaTUyecKon CTaTUCTUKK N Teopumn BepOFITHOCTeIZ.

71. FeHepanbHas COBOKYMHOCTb W Bbibopka. OCHOBHble CNOCOBbI OpraHn3aumm Boi6opkM (MOBTOPHbIA 1 6ECNOBTOPHbIN
ot6op). PenpeseHTatMBHOCTb BbIBOpKM. CnyvaiHas Boibopka. BbIGOpOoYHbI MeToA, Kak OCHOBHOW METOL,
MaTeMaTnyeckom CTaTUCTUKMW.

72. BapuaunoHHbii psag. MennaHa un pasmax BbIGOPKW, UX HAXOXAEHNE.

73. CTaTnucTnyeckuii psin pacnpeneneHust Bbl6opku. IHTepBanbHbl CTaTUCTUHECKMIA PSf U ero NOCTPOEHNE.
"padpryeckoe npenctaBneHne BolOOPKM: MOANIOH, TMCTOrPamMmma, nx NocTPoeHUE.

74. CpefHee apudomeTmyeckoe BbIBOPKU, Ero CBOMCTBA W BblYUCNEHNE.

75. [ncnepcus BoiBOpKM, €€ CBOMCTBA W BblYMCNEHME. VicnpaBneHHas ancnepcus Bblbopkn. Baammocesab avcnepcuii.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpOBaHUSA KOMMETEeHLUN

B K®Y pelicteyeT HannbHO-peiTUHIroBas cucteMa oLeHKW 3HaHuii obydatowmxcs. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyluas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

[ns 3ayéra:

56 6annos 1 6onee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".

Ilng ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "yO0oBNETBOPUTENBLHO".

55 6annoB 1 MeHee - "HeyLLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBAHNA 3HAHUA, YMEHUI, HaBbIKOB U (UN) onbiTa Ortan | KonnuectBo
KOHTpONs [esATeNbHOCTU, XapaKTepn3yLUuX 3tanbl OOPMUPOBAHNSA KOMMETEHLIUMIA 6annos
Cemectp 1

TekyLLUA KOHTPONb

MucbmeHHoe  |OByyarolwmecs NonyyaroT 3afaHue Nno OCBEWEHMI0 ONpenenéHHbIX TEOPETUHECKIMX
noMalHee BOMPOCOB UKW peLeHnio 3aaay. PaboTa BbINoNHAETCS MMCbMEHHO LoMa U
3agaHue coaétcs npenonasatento. OLEeHMBAOTCS BNALEHNE MaTeEPMANoM Mo TeMe
paboTbl, aHANMTU4YECKME CNOCOBHOCTY, BNafeHne MeToaamMm, yMeHUs 1 HaBbIKK,
HeobXoAMMble NS BbINONHEHUS 3aLaHUi.

—_
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATHsX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMM, YHaCTBYIOT B 2 6

LUCKyCCUK, OTBEYAIOT Ha BOMpOCHl npenogasatens. OLEeHNBAETCS YPOBEHD
LlOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanmanposaTtb, POPMyNupoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BONPOCHI.

KoHTponbHas [KoHTponbHas pabota NpoBOANTCS B Yackl ayaMTOpHOM paboTbl. Obyvatowmecs
pabota nonyyarT 3afaHusi Ans NpoBepPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 3 22
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U caaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoMm no TeMe paboTbl, aHaNUTUYECKME CNOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOOXOAMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNNHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3apaHune (3anaHns) n Bpemsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOIA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU W YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYALMIA N PELLEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 2
TeKkyL i KOHTPONb

MucbmeHHoe  |OB6yvarowmecs nonyyatoT 3aaHne No OCBELLEHMIO ONpPeaenéHHbIX TEoOPETUYECKNX
JomallHee BOMPOCOB MW pelieHnio 3ana4y. PaboTa BbINONHSETCS NMCbMEHHO AoMa U 1 22
3anaHve cnaétcs npenogasatento. OLeHMBAOTCS BNafeHWe MateprasnoMm no Teme
paboTbl, aHaNUTUYeckme cnocobHOCTY, BNadeHne MeToaaMun, YMEHNs 1 HaBblKK,
HeobxoAuMble ONs BbINONHEHUS 3a4aHWA.

YCcTHbIN onpoc |YCTHbIM ONpOC NPOBOAMTCS HA NPaKTUYECKMX 3aHsATUsAX. Obyyatowmecs
BbICTYNalOT C Aoknanamu, COOBWEHNAMN, AOMONHEHWSIMU, YHACTBYIOT B 2 6
OMCKycCcuUW, 0TBEYatoT Ha BOMNpoCkl npenogasatens. OueHnBaeTcs ypoBeHb
LOMaLHel NoAroTOBKM MO TeMe, CMOCOBHOCTb CUCTEMHO U IOMMYHO U3naratb
MaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MO3MLMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

KoHTponbHas [KoHTponbHas pabota NpoBOANTCS B Yackl ayAMTOpPHOM paboTsbl. Obyvatowmecs
pabota nonyyaroT 3afaHus Ans NpoBepPKU YCBOEHUS MpoiiaeHHoro MaTepvana. Paborta 3 22
BbIMNOJIHSIETCS B MMCbMEHHOM Buae U caaéTcs npenoaasatento. OueHnBaTcs
BnafeHne maTepranoM rno TemMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BafeHve
MeTo[aMu, YMeHNs 1 HaBblKi, HEOOX0AMMbIE [J1S BbINONHEHUS 3a0aHUi.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMNCLMMAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl Bonpochl (3anaHusl) no Bcem Temam kypca. Oby4atowemycs naércs
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNaaeHne MateprasnoM, ero CUCTEMHOE
OoCBO€EHUe, CnocobHOCTb NPUMEHATb HYXHble 3HAHUA, HABbIKN U YMEHUA NP
aHannase NpobneMHbIX CUTyaunin U PeeHN NPaKTUYECKX 3aaaHniA.

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHuWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBNIMOTEYHbIE CUCTEMBI HA OCHOBaHWMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcuTeT". Mpu MCNOoNb30BaHMK NeYaTHbIX N3naHni GbNNOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OOMONHUTENBHOR Y4eOHOM NTEpaTypbl, HEOOXOAUMOI A4/ OCBOEHNS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX ONS
OCBOEHUS BUCLMUMINHBI (MOOYNS)

Bnbnnoteka y4ebHoli 1 Hay4HoIn nuTepatypsl - http:/sbiblio.com/biblio

EovHbI nopTan nHTepHeT-TecTnpoBaHns - http://www.i-exam.ru

EcTtecTBeHHO-HayuYHbli 06pa3oBatenbHbli nopTtan - http://www.en.edu.ru

WHTepHeT-nopTan pecypcos no matemartumke - http://www.math.ru

O6pasoBaTenbHblii MaTeMaTUYECKMA CaliT ofis CTYAEHTOB, M3yHalolWmX BbICLYO MaTeMaTuky - http://www.exponenta.ru

9. Metoanyeckue yKa3aHusa pnsa 06yqarou.l.ux09| no OCBOEHWI0 OUCUUNIMJINHDI (MO,D.yﬂil)

Bug pa6ot MeTtoaunyeckue pekoMeHpauuu
nekumu Ha nekumsax nanaraetcs Teopetmnyeckuin matepuan. lNMpuyém KOHCNEKT Nekunin, ocTaioWwmnes y
CTY[EHTOB B pe3y/bTate UX NPOCIyWMBaHUS, HE MOXET MOMHOCTbIO 3aMeHNTb y4ebHuKa, ero Lenb -
hOpMYNMPOBKa OCHOBHbIX YTBEPXOEHWIA U onpeaeneHuii. Npocnylwas nekumo, CTyaAeHT OONXeEH
03HaKoMuTbCsl ¢ 6ornee NoApPO6HbBIM N3NOXEHMEM MaTepuana B y4ebHMKax U3 cnmcka OCHOBHOM 1
LOMOMHUTENbHOW NNUTEPaTypbI.
npakTnyeckme | IdydeHne gucumnnnHbl nogpasymeBaeT He TONbKO OBlageHne TEOPETUHECKNM MaTepmnanom, HO 1
3aHATMA Mony4yeHue NpPakTMHECKUX HaBbIKOB HA ayOUTOPHBIX MPAaKTUYECKUX 3aHATUSIX, ons 6onee rnybokoro
MOHUMaHWSA PasfenoB AUCLUMIUHDI, & TakXe pas3BmTme abCTPakTHOro MbIWEHNS 1 CMOCOBHOCTH
CaMOCTOSTENBHO [0Ka3blBATb YACTHbIE YTBEPXAEHUS.
camocTos- | CamocTosiTenbHas paboTta - 370 BUA 3aHATUSA, HA KOTOPOM obyyatowmecs ¢ onpenenéHHon nonei
TenbHas CaMOCTOSITENIbHOCTM BBIMONHSIIOT Pa3/IMYHOIo poha 3ahaHus, npunaras HeobxoaUMble AJis 3TOro
paboTa YMCTBEHHbIE YCUNINA 1 NPOSBNAS HAaBbIKM CAMOKOHTPONS U camokoppekunm. CamocToaTensHas
paboTa BknoyaeT B cebsi: N3yYeHMe TEOPETMHECKOrO MaTepmana no KoHcnekTam nekuuii n
y4yebHuKaM; BbIMONHEHNE MHAMBMAYANbHbIX MUCbMEHHbIX JOMAlIHUX 3aAaHuiA; MOATrOTOBKY K
ayonNTOPHBIM KOHTPOJbHBIM paboTam; MoAroTOBKY K 9K3aMeHy/3a4éTy.
nMMCbMeHHOoe | [ins BLINONHEHUS NHAMBUOYANbHBIX MMCbMEHHBIX OMAWHKX 3a4aHWA 00yYaoWwmincs LONXKEH
JoMallHee | MoOBTOPWTb COOTBETCTBYIOWMWIA TEOPETUYECKUI MaTepuan, BHUMAaTENbHO, C BbINONHEHNEM BCEX
3anaHve LeiAcTBMiA Ha Bymare, pa3obpartb peLwéHHbIE Ha ayAMTOPHOM MPAKTUYECKOM 3aHSTUN MPUMEpPDI 1

nocne 3Toro NPUCTYNUTb K PELLEHNIO NPEaNOXEeHHbIX 3aaaHuii. [pakTnyeckme 3anaHnsg,
BbIMONIHEHHbIE B ayAMTOPUW, NpefHAa3HaYeHbl ANs ykasaHus o6Wwmx METOA0B peLleHns 3aaay
onpenenéHHoro Tuna. 3akpenuTb HaBbIKM MOXHO NULLb B pPe3y/bTate CaMoCTOSTENbHOM paboThl.
MpuMepHOe conepXaHne NMCbMEHHOrO AOMALIHEro 3afaHus NpMBeaeHo B padnene 6.3 paboyei
nporpammbl. BeinonHeHHoe 3agaHve NpeabsaBNsSeTCS NpenogasaTento 4ns NnpoBepKku, Nocne Yero
NPOBOAMUTCS €ro 3awmTa B oopMe ayAUuTOPHOM KOHTPONbHOI paboThbl.

YCTHbI ONpoC

MpakTnyeckoe 3aHaTME NpeanonaraeT Takxe Kak onpoc TeopeTn4eckoro Mmatepuana no Teme
3aHATUA, TaK 1 OMpoC NPeasoXeHHbIX npenoaasarenemM npakTN4eckKnx N TeopeTnYecknx 3agaHuin
ONS CaMOCTOSATENBHOMO PELEHNS Ha ayAUTOPHOM NPakKTUYECKOM 3aHATUn. [pu NoArotoBke K yCTHOMY
Onpocy TEOPETMYECKOro Matepuana cneayet OpueHTMpoBaTbCa Ha BONPOCHI, ykasaHHble B pa3aene
6.3 paboueli NporpamMMmbl, Ha KOHCMEKTbI NEKUWIA, a TakXe y4ebHUKN N3 PEKOMEHA0BAHHOI0 crincka
nuteparypbl.

KOHTpONbHAA
pabota

Mpu NOAroToBKe K ayAUTOPHBIM KOHTPOMbHLIM paboTam cneflyeT NOBTOPUTL COOTBETCTBYHOLMIA
TEOPETNYECKNIA MaTepuan, a Takxxe NPOCMOTPETL NPAKTUYECKME 3a4aHNW, KOTOpble pasbrupannchb n
pewanucb Ha ayoUTOPHbIX 3aHATUSX U Aoma. MNpoBOANTCS KOHTPONbHas paboTa no MHANBULYaANbHbLIM
3a[aHnaM, NPeanoXeHHbIM NpenoaasaTenem, aHanornyHbIM JoMalHuUM 3agaHmsam. Bpems
BbIMOHEHNS KOHTPONBHOW paboThl 1 yac 30 MUHYT. [NprMepHble 3a4aHNs KOHTPOMbHBIX PaboT
npuBeleHbl B pasaene 6.3 pabouei nporpammbl.

3a4er

3a4éT HaueneH Ha KOMMNNEKCHYIO MPOBEPKY OCBOEHMS AucumnamnHbl. MNposoamTcs B
YCTHO-NUCbMEHHOW cpopMe no bunetam. Kaxabili GuneT coaoepXxuT ABa TEOPETUHECKNX BONpoca u
npumepsbl. [laétca spems Ha NoAroTosky K oteeTy. OLeHnBaeTCcs BnafeHne Matepunanom, ero
CVICTEMHOE OCBOEHMWE, CNOCOBHOCTb MPUMEHSATb HYXHblE 3HAHWUS, HABBIKW U YMEHWS NPUW PeLLeHn
npakTnyeckmx 3agaHuii. Mpu noaroToeke K coade 3avéra cnenyet OpMeHTUPOBaTLCS Ha BOMPOCH,
ykasaHHble B pasgene 6.3 paboyei nporpaMmel 1 ONUpaTbCsl, NPexXae BCero, Ha KOHCNEeKTb NeKunii 1
PEeKOMEeHA0BaHHbIE NCTOYHUKM MHpopMaLnK.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH SK3aMeH HaleneH Ha KOMMNIEKCHYI0 NPOBepKY 0CBOEHMS aucumniuHbl. MNposoautcs B
YCTHO-NCbMEHHO chopMe Mo Bunetam. Kaxapli 6uneT cogepXnT ABa TeopeTUyeckmx Bonpoca u
npumepbl. [aétcs Bpems Ha NoAroToBky k oteeTy. OUeHUBaeTcs BnageHne MaTepuanom, ero
CUCTEMHOE 0CBOEHME, CNoCcOBHOCTb NMPUMEHSATL HYXXHbIE 3HAHMS, HABLIKU U YMEHUS MPU pelleHnm
npakTu4eckmx 3aaaHuii. Mpu NoAroToeBke K coaye sK3ameHa crnenyeT OPMEHTMPOBATLCS Ha BOMPOCHI,
yKasaHHble B pasgene 6.3 paboyei nporpaMmbl 1 ONUPaTbCs, NPeXae BCero, Ha KOHCNeKTbl NeKunii 1
PEeKOMeHO0BaHHble UCTOYHMKM MHApopMaLMK, BeCb 00BbEM paboTbl peKkoMeHayeTCs pacnpenensito
PaBHOMEPHO MO [IHSIM, OTBEAEHHBLIM AN MOArOTOBKM K 9K3aMeHY 1 KOHTPONMPOBATb KaXabli AeHb
BbINONIHEHNS paboThI.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYEcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLlecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOLWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS1) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNnUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4YaloWMMUCS MHBAIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[4aHve TeKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MacwWTabupoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW Ais 06y4atoWwmxcs BOCIPUHUMATL OLHY W Ty XXe MHAPOPMaUMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NoMyyYani MHOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMyNSILMOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA AN Nepeaayn MHGopMaLLMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernogasaTteneM, B TOM Yucne BebrHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENMYEHWE NPOLONIXNTENBHOCTMN caaun 06yyatoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MU
300POBbS OOPM MPOMEXYTOYHON aTTECTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW MPOLOMXUTENBHOCTUA UX CAAYM:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHON doopMe, - He
6ornee yeM Ha 20 MUHyYT;

- NPOOOIXUTENTIbHOCTU BbICTYNNEHUA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E1.6.7 Marematvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 23.03.03 - SkcnnyaTaums TpaHCNOPTHO-TEXHONOIMYECKUX MAWWH 1 KOMONEKCOB

Mpogounb NoAroToBKM: ABTOMOBMIIbHLIN CepBUC
KBanudomkauus BeinyckHuka: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2017
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1. Bnagmmupckuii .M., MopcTtko A.B., Epycanumckunin 9.M. MaTtematuka. Obwumii kypc: Y4ebHuk ans 6akanaspos. -Cl16.:
M3n-8o Tlanb', 2008. -960c. ISBN: 978-5-8114-0445-2. (67 ak3.)

2. lopnauy B. A. Teopus BEpOSTHOCTEN U MaTeMaTmyeckas ctatucTka [OnekTpoHHbIi pecypc] / B. A. Mopnau. - Mockea :
NaHb, 2013. - 320 c. - ISBN 978-5-8114-1429-1. - Pexum gocTtyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4864. (OP)

3. Mblwkunc A.L. Jlekumm no Boiclwei matematuke: y4eb. nocobue. -Cl6.: M3a-8o 'JlaHb', 2009. -688c. ISBN:
978-5-8114-0572-5. (46 3K3.)

4. MucbMeHHbI 1. T. KOHCNekT nekumii no BbICILein MaTemMaTuke: NonHbIi Kype. YuebHuk ans By3os. -M.: Ailpuc-nipecc,
2009. -608c. (61 ak3.)

5. 3apayHunk no BbicwWwel MateMaTrke ons By30B [TekcT] : yuebHoe nocobue / B. H. 3emckos [u op.] ; non pexn. A. C.
MocnenoB.a .- 3-e n3g., ctep .- EkatepuHbypr : Map-8o ATI, 2015 .- 512 ¢ : un. - (Y4ebHmk ons By3os. CneumnanbHas
nuteparypa) .- MNpun.: c. 498-509 .- B nep .- ISBN 978-5-8114-1024-9 : 550-00 . (100 ak3.)

JononHutenbHasa nuTteparypa:

1. AHToHoB B.W., Konenesny d./. SnemeHTapHas MateMatuka Ons nepBokypcHuka: Y4yebHoe nocobue. -Cl16.:1340-80
TNanb', 2013. -112c¢. ISBN: 978-5-8114-1413-0 Pexunm goctyna: http://e.lanbook.com/books/element.php?pl1_id=5701.
(9P)

2. NaHko MN.E., Monoe A.l'., KoxesHukoBa T.51. Bbicluas Mmatematuka B ynpaxHeHusix U 3agadax: Y4eb. nocobue ons
By30B. B 2-x yactsix. Yactb I: -M: OHWUKC: Mup n obpaszosaHue, 2008. -368c. (11 ak3.)

3. Danko MN.E., Monos A.Il"., KoxesHukosa T.5. Bbiclas matemaTika B ynpaxHeHusx 1 3agadax: Yueb. nocobvie ans
By30B. B 2-x yactax. Hactb 2: -M: OHUKC: Mup v obpaszosaHue, 2008. -448c. (19 ak3.)

4. KyaHeuos J1.A. C60pHUK 3adaHuii No Bbicwe MaTtemaTke. TUNOBbIe pacyeTbl [ONeKTPoHHbIN pecypc] : y4eb.
nocobue - OnekTpoH. aaH. - CaHkT-MeTepbypr : NlaHb, 2015. - 240 c. - Pexum gocTtyna:
https://e.lanbook.com/book/4549. (3P)

5. Kypc Bbicwein matematuku. BeeneHve B Matematmdeckuin aHanus. dudpcbepeHumanbHoe ncymcnenue. Jllekumm un
npakTrkym: YuebHoe nocobve. /Mog obw. pea. V.M. Metpywko. -Cl6.: 'MNaHe', 2009. -288c. ISBN: 978-5-8114-0578-7.
(29 ak3.)

6. Kypc Bbicwwein matematuku. MIHTerpanbHoe ncuncnexnme. @yHKUMM HECKONbKNX NepeMeHHbIX. duddbepeHumnanbHble
ypaBHeHus1. Jlekummn 1 npakTukyMm: YyebHoe nocobue. /Mon obw. pen. .M. Metpywko. -CM6.: 'NaHb', 2008. -608c. ISBN:
978-5-8114-0633-3. (29 2k3.)

7. Kypc BbiClIE MaTeMaTuKn: KpaTHble UHTEerparbl, BEKTOPHbIA aHanu3: Nekumum n NpakTmkyM: yueb. nocobue ans
CTy[LEHTOB BY30B Mo Hanp. 'TexHudeckume Haykn' /Mog obw. pen. .M. MeTtpywko. -Cl6.: 'MaHb', 2008. -320c¢. (29 ak3.)

8. Kypc Bbiclei MaTeMaTukin: Teopusi BEPOSITHOCTEN: NEKLMN U NPaKTUKyM: y4ed. nocobve ons CTyaeHTOB By30B Mo
Hanp. 'TexHnyeckme Hayku' /Mog obw. pen. .M. Metpywko. -CIM6.: 'NaHb', 2008. -352¢. (29 ak3.)

9. Wnnayes B. C. Boicwas matematuka [OnekTpoHHbIn pecypc] : yuebHuk / B.C. Wunayes. - Mockea: UHDPA-M, 2018.
-479c. - (Bbiclwee obpasosaHune).- Pexxum goctyna: http://znanium.com/bookread2.php?book=945790. (9P)

10. Wwnnayes B. C. 3aaayHuk no Bbicwerk MateMaTtke [OnekTpoHHbI pecypc]: y4ebHoe nocobue / B.C. LUnnayes. - 10-e
n3ga., ctepeotun. - Mockea: MH®PA-M, 2018. -304 c. - (Bbicwee obpazosaHue).- Pexxum goctyna:
http://znanium.com/catalog.php?bookinfo=927763. (9P)
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E1.6.7 Marematvka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 23.03.03 - SkcnnyaTaums TpaHCNOPTHO-TEXHONOIMYECKUX MAWWH 1 KOMONEKCOB
Mpogounb NoAroToBKM: ABTOMOBGMIIbHLIN CepBUC

KBanudomkauus BeinyckHuka: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

SA3bik 0by4eHuns: pycckuia

"on Havana obyyeHns no obpasosBatenbHoi nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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