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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

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 ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

Mporpammy oucumnnuHbl paspaboTan(a)(m) ooueHT, K.H. AHTponosa I".P. (Kadenpa matematuku,
NHxeHepHo-cTpouTensHoe otaeneHne), GRAntropova@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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH pelwaTb 3aaa4v NpodpeccrmoHanbHoM OesiTeNlbHOCTV Ha OCHOBE

MCMONb30BaHNA TeopeTnHeCknx n npakTn4eCknx oCHOB eCTeCTBEHHbIX
TEXHNYEeCKNX HayK, a TakXe MateMatn4eckoro annapara

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

- TeOpeTnYeckre OCHOBbI NIMHENHO anrebpbl, BEKTOPHON anrebpbl U aHaNUTUYECKOW reoMeTPUN;
ANPdEePEHLMANBHOTO U MHTErpanbHOro NCYUCNeHns; angodpepeHUnanbHbiX YpaBHeHW;

YMCNOBbLIX U (PYHKLMOHAMNBHbBIX PSOOB; TEOPWM BEPOSTHOCTEN 1 MATEMATUYECKOMA CTaTUCTUKN

JonxeH ymeTb:

- UCNOMb30BaTb MaTeMaTUYeCcKnii annapar, B TOM YMC/e TeopeTnYeckue OCHOBLI INHEHOM anrebpbl, BEKTOPHO
anrebpbl 1 aHANUTNYECKON reoMeTpun; ANdEPEHUMNANIBHONO Y MHTErPanbHOro NCYMCeHNs; anddepeHLmanbHbIX
YypaBHEHWIA; YNCNOBbIX U (PYHKLUNOHANbHBIX PAAOB; TEOPUN BEPOATHOCTEN U MaTeMaTnyeckom CTaTucTukn, npu
peleHnn 3a8ad, CBA3aHHbIX C NPOGPEeCcCMOoHaNbHON AeATeNbHOCTbIO, NPOBOAUTL PACYEThl HA OCHOBE MOCTPOEHHbIX
maremartumnyeckumx mogenen

JlonxeH BnaneTb:

- MeTo4amMun NNHENHON anre6pb|, BeKTOpHOI7I anre6pb| N aHannTU4yeckom reoMeTpmn, MateMaTtn4eckoro aHanmaa,
andpgoepeHuUnanbHbIX ypaBHeHMI7I, Teopun BepOHTHOCTeI7I N MateMaTmnyeckom cTaTUCTUKN; HaBblKaMu NPUMEHEeHNA
COBpPEMEHHOIro MareMaTtn4eCkoro MHCTpyMeHTapua Ons peweHna npuknanHbixX 3anad B CTpOI/ITeJ'IbHOI7I obnactu

JonxeH 0eMOHCTPUPOBaTb CMOCOBHOCTb Y FTOTOBHOCTb:

- MPUMEHSITb PE3YNbTaThl OCBOEHUS ANCLUMNNHBI B NPOECCUOHANBHOM AEATENBHOCTA METOLMKON peLIEHNS
WHXEHEPHbIX 3a[a4 C NMOMOLLbIO MaTeMaTUYeckoro annapara

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

[aHHas oucumnnuHa (Moaynb) BkatodeHa B pasgen "B1.0.14 OucumnnnHel (Mooynn)" OCHOBHOM NpodbeccuoHanbHom
obpasoBatenbHoli nporpammel 08.03.01 "CTtpoutenbcTeo ([poMbIWNEHHOE U FPpaXaaHCKOe CTPOUTENbCTBO)" U OTHOCKTCS
K 0b6s13aTenbHbIM AUCUUMANHAM.

OcBauBaetcsi Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKoCTb ANCLUMNNHBI cocTaBnsieT 16 3a4eTHbix(ble) eanHuL(bl) Ha 576 yaca(os).

KoHTakTHasi paboTa - 48 yaca(oB), B TOM 4YMCne nekuun - 22 yaca(oB), NpakTnyeckme 3aHsaTus - 26 4aca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 506 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 22 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBL: 3a4eT B 1 ceMecTpe; 3k3aMeH BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.
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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Pasgenb! AUCUMNIUHDI /
mMoayns

CemecTp

Bupobl n yachbl
KOHTaKTHOW paboThbl,
MX TPYAOEMKOCTb
(B yacax)

CamocrositenbHas
paborta

Nexkuun

MpakTnyeckue
3aHATUSA

Na6opaTopHbie|
pabortbl

. |Tema 1. Onpegenutenu.

1

0

14

Tema 2. Matpuubl.

2

0

14

Tema 3. CnucteMbl NMHERHbIX
anrebpanyecknx ypaBHEHWIA.

2

0

17

Tema 4. ApuchmeTn4ecKkuin BeKTop.
BekTopHble npocTpaHcTBea.

14

Tema 5. BektopHas anrebpa.

17

Tema 6. [NpsiMble IMHUM 1 NNOCKOCTH.

14

Tema 7. KpuBble 1 NOBEPXHOCTU
BTOPOro nopsaka.

14

Tema 8. KomnnekcHble yncna.
MHorouneHbl 1 anrebpanyeckme
YpaBHEHUS.

14

Tema 9. MHOoXecTBa Yucen.
HericteutenbHble yucna. dyHKUMS
ofHon nepemeHHon. Mpenen
4MCNOBOW MOCNE[oBaTENbHOCTMH,

dOyHKLMKN. HenpepbIBHOCTb PYHKLINN.

Touykn paspbiBa.

11

10.

Tema 10. Mpon3BoaHbIE 1
IndpdpepeHumansl yHKLUN OOHON
NepeMEHHOM, NX MPUNOXEHUS.
VccnepoBaHue goyHKLMIA C MOMOLLbIO
NPOW3BOAHbBIX, MOCTPOEHNE UX
rpacomkoB. PyHKUNS N-NEPEMEHHBbIX.
MpownsBoaHbIe 1 andodhepeHumanbl
OYHKLUMMN N-NepeMeHHbIX. DNeMeHTbI
TEeopun nonsl. SKCTpeMyMbl OyHKLIMIA
HECKONbKUX NEePEMEHHbIX.

10

11.

Tema 11. HeonpenenéHxHoin
nHterpan. OnpenenéHHbIn nHTerpan.
HecobcTBeHHbIE MHTErpansl.
KpaTHble nHTerpansi.

100

12.

Tema 12. JudbdpepeHumanbHble
ypaBHEeHNs nepBoro nopsaka.
OnddepeHumanbHbie ypaBHeHMS
BbICLIMX MOPSALKOB.

72

13.

Tema 13. Hucnosble pagpl.
®yHKUMOHANbHbIE PSAabI.

72

14.

Tema 14. KombuHatopuka.
CnyyaiiHble cobbITUS 1 UX
BepoATHOCTU. Cry4aiHble BENNYUHBI.

72

15.

Tema 15. OcHOBbl MaTEMATNYECKOW
CTaTUCTUKMN.

51

NToro

22

26

506

4.2 CopepxaHue aUCUUMIUHBI (MOBYNS)
Tema 1. Onpenenutenm.

Onpegnenntens BTOporo nopsaka. Onpenenutens TpeTbero nopsaka. Ceorctea onpenenuteneit. MNoHsAtue
onpegnenvTens nopsgka n. MuHop anemeHTa onpenenutens. Anrebpanyeckoe LOMOMHEHNE NEMEHTA ONPELENNTENSI.

DopMyIbl Pa3noXeHNs ONPELENVTENS MO SNEMEHTAM CTPOKU. DopMynbl pasnoXeHUs ONpenenuTens no aneMeHTam
ctonbua. BelumcneHue onpenenntenei.

CrpaHunua 4 13 29.
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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

Tema 2. Matpuubl.

OnpepeneHne matpuupbl. Buobl Mmatpuu. PaseHcTBo Matpuu. Jenctens Han matpuuamm. CBoicTBa onepaumnin CnoXeHuns
N YMHOXEHUS Ha YMCNO, YMHOXeHMs Matpul. MuHop k- oro nopsiaka. basucHolin MuHop. PaHr Matpuubl. SneMeHTapHble
npeobpasoBaHns MaTpuL,. SKBUBANEHTHOCTb MaTpuL. BeluncneHnne paHra matpuubl. ObpatHas Matpuua, ycnosue
CYLEeCTBOBAHUS 1 OCHOBHbIE CMOCO0bI €€ HaxoxXaeHus. MaTpuyHble YpaBHEHUS, UX PELIEHNE.

Tema 3. Cuctembl NIMHeNHbIX anrebpanyeckux ypaBHeHUN.

OcHosHble onpeneneHms n noHatus. Martpuyras sanuce CJTAY. Teopema KpoHekepa-Kanennu. Pewexne CIAY
meTonom obpatHoi MaTpuubl. Popmynbl Kpamepa. SnemeHTapHblie npeobpasosaHusi C/1AY. Pewexune CJTAY metonom
Maycca. OfHOPOLHbIE CUCTEMbI IMHEHBIX YPaBHEHWIA, CBOMCTBA UX pelleHnid. PyHaameHTanbHas cuctTeMa peweHuin
(DCP), eé HaxoxaeHue. MNpeacTtaBneHve obLLero pelweHns 0gHOPOOHONM cucTeMbl Yepes OCP.

Tema 4. ApuchbmeTnyeckui Bektop. BekTopHble npocTpaHcTBa.

MoHsaTMe n-MepHOro apudmeTnyeckoro sektopa. PaseHcTBO BekTopoB. Jdencteus Han Bektopamu. CkanspHoe
nponssefeHne BeKTopoB. NoHATME CUCTEMbI BEKTOPOB. JIMHEHas 3aBUCUMOCTb 1 HE3aBMCMOCTb CUCTEMbI BEKTOPOB.
N-mMepHOe nuHeliHoe BEKTOPHOE NpocTpaHcTBo R n, ero 6asuc. KoopaunHatel Bektopa B R n. EBKNIMAOBO NPOCTPAHCTBO.

Tema 5. BektopHas anre6pa.

MNMoHsaTMe reomeTpuyeckoro sekTopa. dnuHa sektopa, yron Mmexay Humn. PaseHcTso BekTopos. OpT BekTopa. [Mpoekums
BekTopa. ['pacmyeckune nenctens Hag sektopamu. KonnmHeapHOCTb U KOMMNaHapHOCTb BeKTOpoB. Basnc nnockocTw,
npoctpaHcTea. KoopamHatel Bektopa. JInHeHble onepauun Hag BeKTopamu B KOOpAMHATHON dhopme. MNpsiMoyronbHas
JekapTtoBa cuctema koopamHat. Pagnyc-BeKTop 1 KOOpAMHaThl TO4KU. PeweHne npocTenwmnx 3aaay BEKTOPHOW
anrebpbl B KOOPAMHATHON (POPME (BbIYMCIEHVE O/IVHbBI 1 HAMPABNSOWUX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA,
3a0aHHOro OBYMS TOYKaMMI; PaCCTOSIHUS MeX Ay TO4KaMu; KoopAMHaT TOUKM, Aenswein otpe3ok nononam). CkanspHoe
npon3sefeHne BEKTOPOB, ero CBONCTBA, BbipaXXeHNe B KOOPAMHATHON hopMe, MPUMEHEHNE ANS PeLleHNs
reoMeTprnyeckmx 3anad (Bbl4MCIEeHre yrna Mexay BeKTopamu, AfIMHbl BEKTOpa, MPOeKLUMM BEKTOPA Ha BEKTOpP). Ycnosne
nepneHanKynsapHOCT BEKTOPOB. BekTopHOe 1 CMellaHHoe Npon3BeneHNs BEKTOPOB, UX ONpeneneHns, CBOMCTBa,
BbIPaXEHNS B KOOPANHATHON hopme, MPUMEHEHNS A5 PELEHNs FeOMeTPUYECcKUX 3aay (BblHMcneHme nnowaanem
TPEYronbHUKOB 1 NapannenorpaMMmoB, 06 bEMOB TETPA3APOB 1 Napanienenunenos). YCnoBus napannenbHoCTy
KOMMNaHapHOCTN BEKTOPOB.

Tema 6. MNMpsiMble IMHUKU N NNIOCKOCTW.

MpsiMas Ha NnockocTy. HopManbHbIA 1 HaNpaBnAoLWMiA BEKTOPbI NPAMOiA. PasnuyHble Buabl ypaBHEHWIA NPSAMOiA Ha
nnockoctn. CocTaBneHne ypaBHeHWi NpsmMoi. PacctosHme oT To4KM A0 NpsMOiA. Yron mexay OByMst npsiMbiMU. Touka
nepeceyeHuns NPsMbIX. YCNOBNS NapanfienbHOCTU U NePneHANKynspHOCTM ABYX NpsaMbIX. MNnockocTb. HopManbHblii
BEKTOP MNOCKOCTU, ero HaxoxaeHve. PasnuyHble Buabl ypaBHeHW nnockoctn. CocTaBneHne ypaBHeHn NnocKoCTy.
B3ammHoe pacnonoxeHue OByx NNOCKOCTeR. PaccTosiHne oT To4ku Ao nnockocTu. Mpsamas B npocTpaHCcTse.
Hanpasnstowwuin BEKTOp NPsSMON, ero HaxoxaeHve. PasnuyHble Buabl ypaBHEeHWI NPsAMON B MpocTpaHcTee. BaanmHoe
pacnonoxeHue AByX NPsiMbIX B NpOCTpaHcTee. BaanMHoe pacnonoxeHvne npsMoin 1 NA0CKOCTU.

Tema 7. KpuBble 1 NOBEPXHOCTU BTOPOro nopsnka.

MoHsTMe anrebpanyeckoit KpUBOM BTOPOro Nopsiaka, nx knaccugukaums. OKpyXHOCTb U S/IAMNC, UX KAHOHWYECKMe
ypaBHeHusi, oopMa, XxapakTepucTrkn. NMoCcTpoeHe OKPY>XHOCTW 1 3NNUMCa, 3aAaHHbIX 061wmM ypaBHeHuneM. 'unepbona
1 napabona, ux KaHOHWMYEeCKUE ypaBHeHNWs!, hopMa, xapakTepucTrku. MoctpoeHre runepbonsl 1 napabonbl, 3a4aHHbIX
0bwwum ypaBHeHueM. Anrebpauyeckrie NoBEPXHOCTU BTOPOro nopsiaka (cgpepa, anauncova, runepbonovapi,
napabonounabl, LANMHAPbI), UX KAHOHUYECKME YPABHEHUS 1 chopMma.

Tema 8. KomnnekcHble unucna. MHorouneHsl u anreépanyeckmne ypaBHEHUS.

KomnnekcHble uncna, ux reoMeTpuyeckoe n3obpaxeHne Ha nnockocTv. PasnmyHble oOpMbl 3anncy KOMMIEKCHBIX
yucen. [lenctBus Han koMnnekcHeiMu Yicnamu. dopmyna Myaspa. V3BneueHne KOpHS N-0i CTENEHW N3 KOMMIEKCHBIX
uucen. MHorouneHbl 1 anrebpandeckne ypasHeHusi. OCHOBHas Teopema anrebpbl MHOrouneHoB. Teopema beay.
Pa3noxeHune MHOrOUYIEHOB Ha NMHENHbBIE U KBAAPATUYHbIE MHOXUTENU. HaxoxaeHne KopHein anrebpanyeckmx
YPaBHEHWI Ha MHOXECTBE KOMMNEKCHBIX YACEN (B YACTHOCTM KBaAPaTHOIO YPaBHEHUS).

Tema 9. MHOXecTBa uucen. [lencreutenbHble Yncna. PyHKUUS oaHON nepeMeHHON. lNpenen yucnosomn
nocneposatenbHOCTH, PyHKLUMUN. HenpepbiBHOCTb hyHKLMWN. TOYKM pa3pbiBa.

MHoxecTBa yncen. [lencTButenbHble Yicna, MoLynb Yicna v ero ceoncTea. Yncnosble npomexyTku. OKPeCTHOCTb
TOUKU (KOHEYHOI 1 6eckoHeuHoi). MoHsaTre doyHkumn. Cnocobbl 3aaaHns cpyHkumu. EctecTBeHHas obnactb
onpeneneHns n rpadpmk goyHkUmMn. OCHOBHbIE 31EMEHTBI MOBEAEHNS (OYHKLUMM (OrPaHNYEeHHOCTb, YETHOCTb U
HEYETHOCTb, NEPUOANYHOCTb, MOHOTOHHOCTb). OCHOBHbIE aneMeHTapHble goyHKumMKU. ObpaTtHas goyHKUMs. CnoxHas
QoyHKUMSA. DneMeHTapHble OYHKUMM U nX Knaccmdgoukaums. NoctpoeHune rpadpmkos coyHKLMA. Hucnosas
nocneposaTenbHOCTb U €€ npegen. [Npn3Hak cxoAnMOCTM MOHOTOHHOI YCIOBOW NocnenoBaTenbHOCTU. Yueno e.
OnpegneneHns npenena gyHkunn. OQHOCTOPOHHWE Npefenbl. beckoHeuHo 6onblune n 6ECKOHEYHO Manble OYHKLMM, NX
cBoiicTBa. HeonpenenéHHole BbipaxeHns. OCHOBHbIE TEOPEMbI O Npeaenax yHKLMA (06 OrpaHNYeHHOCTN COYHKLIMK; O
CBA3U ¢ 6ECKOHEYHO Manoi coyHKLMER; apndoMeTMYeckme CBOMNCTBA NPENENoB; O NPeaene SNeMeHTapHON OyHKLMN).
MNpenenbHbI Nnepexon B HepaBeHCcTBax. [epBblii U BTOPO 3amedartenibHble Npeaensl, X NPUMEHEHNE Npu Bbl4NCIEHNM
npenenos. OnpeaeneHns HenpepbIBHOCTU (PYHKUMK B ToUKE. MNOHATME HENPEPLIBHOCTM Cnpasa 1 cnesa.
HenpepblBHOCTb aneMeHTapHbIX OYHKUMIA. TOYKM paspbiBa OyHKLMM U NX Knaccudomkaums. HenpepbiBHOCTb doyHKLMK
Ha MHOoXecTBe. OCHOBHbIE CBOMCTBA (OYHKLMIA, HEMPEPBIBHBIX HA 0TPE3Ke (06 OrpaHUYeHHOCTW CPyHKLMK, 06
obpalleHnn eé B Hynb, 0 HAMOONbLEM N HAMMEHBLIEM 3HAYEHNAX PYHKLMK).

am PAEKTPOHHBH
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Tema 10. NMpoussoaHbie n audpcpepeHumansl PyHKLUN OQHON NepeMeHHON, ux npunoxeHus. UccneposaHue
PYHKLMIA C MOMOLLLbIO MPOU3BOAHbIX, MOCTPOEHMe Ux rpacdoukos. PYHKLUMUSA n-nepeMmeHHbIX. [ponssoaHbIe 1
audpdpepeHumanbl PYHKLUM h-NepeMeHHbIX. DNeMeHTbl TEOPUM Nonsl. IKCTPeMyMbl PYHKLIMA HECKONMbKUX
nepeMeHHbIX.

MpupaueHne dyHkumn. OnpegeneHne NPoOM3BOLHON N €€ reoMeTpuYeckuin cMbicn. HenocpeacTBeHHOe HaxoXaeHve
npon3BoLHON. Tabnuua Npon3BOLHbIX OCHOBHbIX 3NEMEHTAPHbIX (PYHKUMIA. MNpocTeliwmne npaBmna HaxoxLeHuUs
nponssoaHon. NponssoaHas cnoxHom dyHkumK. Jlorapndgomumyeckas npomssogHas. lNpovnssoaHas
CTeneHHOo-nokasaTenbHon pyHkunn. MponssoaHas yHKUMW, 3a4aHHON napameTpuydecku. Noxatue
anddbepeHumpyemocT oyHkuun. JuchchepeHuman goyHkuun. Npon3sogHbie 1 gudpdpepeHumnansl BbiICWMX NOPSALKOB.
MprMeHeHre nepBoro fudpcpepeHLmana B NpubnmxEHHbIX BblYMCNEHNSX. Y PaBHEHUS KacaTeNbHON U HopManu K
nnockom kpusoi. OCHOBHbIE TeopeMbl 0 auddpepeHumpyembix doyHKumsx (Ponns, JlarpaHnxa, Koww). MNpasuno
NonuTans n ero NpuMeHeHne Ons packpbiTva HeonpedenéHHocTtel. Cxema NpoBefeHns NOAHOMo UCCNesoBaHns
yHKUMK. CTaUMOHapHbIE U KPUTUYECKME TOYKM dpyHKLMW. BospacTtaHue n ybbiBaHWe OyHKLMM, HAXOXAEHME YHacTKOB
MOHOTOHHOCTW CPYHKLMW. JToKanbHble SKCTPEMYMbI COYHKLIMW, YCNOBUS UX CYIWLECTBOBAHNSA M HaxoxaeHne. Hambonbwee
N HauMeHbllee 3HavYeHns anddepeHUnpyemMon OyHKLMM Ha OTpesKe, UX HaxoXaeHne. BbinyknocTb 1 BOFHYTOCTb
yHKUMK. Toukn nepernba, yCnosms X CyWECTBOBAHUS 1 HAXOXAEHME. BepTukanbHble U HAKNOHHbIE aCUMMTOTHI
rpadpmka yHKuMM, yCnosms Ux CywecTBoBaHNs u HaxoxaeHue. Noctpoenune rpadomka doyHKumn. MNoHAaTrs n- MepHoM
TOYKM, N- MEPHOrO apudmeTuydeckoro npoctpaHctea R*n. MHoxecTtsa To4ek B R*n. OKpeCTHOCTb TOYKM.
Knaccucpmkauus touek. MoHsTHE chyHKLMM OBYX, TPEX, N NepeMeHHbIX. ObnacTb onpeneneHuns n rpacdonk oyHKLMK.
NuHnm yposHS. [NonHoe 1 YacTHbIe npupalleHns yHKUMK. MNoHaTa npegena un HenpepbisHocTn PHI. Ceorictea PHI,
HenpepbIBHbIX B OrpaHNYEHHON 1 3aMKHyTol obnacTu. YacTHble NPOM3BOAHBLIE NEPBOrO U BLICWIMNX MOPSAKOB, X
HaxoxeHune. He3aBncMMoCTb CMELLaHHbIX NPOU3BOLHbBIX OT Nopsaka anddepeHumposanus. MNMoHaTne
angpbepeHumpyemoctn ®HIT B Touke, ycnosus audpdpepeHumpyemoctu. lNonHbie audpdepeHumnanst PHIN nepsoro n
BbICWIMX NOPsAKOB. MNprMeHeHre nepBoro fudpgepeHumana B NpuOnnxXEHHbIX BblYMCNEHNSX. HacTHblE MPON3BOLHbIE
®HI1, 3apaHHbIX HeaBHO. Mpons-BogHas nNo HanpaeneHuo u rpaaneHT ®HI1, B3anmoceasb Mexay HuMu. KacarenbHas
MNOCKOCTb M HOpMasb K MOBEPXHOCTM. MNOHATUA CKanspHOro U BEKTOPHOro nonei. JuddepeHumanbHble onepaunm
Teopun nons (rpadveHT, anBepreHuns, potop, onepatop Jlannaca). CtaunoHapHble 1 KpUTnyeckne To4ku. JlokanbHbIn
6e3ycnoBHbI akcTpemym PHI, HeobxoaMMoe 1 NOCTaTOYHOE YCIOBUSI €ro CyLLECTBOBaHMS U HaxoxaeHve. Hanbonblwee
N HaMMeHbluee 3HadYeHns auddpepeHumnpyemoii @HIM B orpaHnyeHHON 3aMKHYTON 0bnacTu, ux HaxoxaeHue. MoHaTue
06 ycnosHoM akcTpemyme OHIT.

Tema 11. HeonpenenéHHbi uHTerpan. OnpenenéHHbin uHterpan. Hecob6ctBeHHble uHTerpansl. KpatHble
MHTerpanbl.

MepBoobpasHas pyHKLMW 1 €€ OCHOBHbIE CBOMCTBA. HeonpeoenéHHbIN MHTerpan, ycrnoBus €ro CyLecTBOBaHWS U
OCHOBHble CBOMCTBA. Tabnuua OCHOBHbIX HEONPeAENn&HHbIX MHTErpanoB. HenocpencTBEHHOE NHTErPUPOBaHNE.
WHTerpuposaHmne 3aMeHon nepeMeHHon 1 no YactaMm. VHTerpuposaHne pyHKLNA, cogepxalmx KBaapaTHbli TPEXHNEH.
HenpaswnbHble 1 NpaBunbHble paumMoHanbHble 4pobu. PasnoxeHve npasunbHon Apobu Ha NpocTbie Apobu.
WNHTerprpoBaHue npocTbiX, NPaBUibHbIX U HENPABUBHBIX PaUMoHaNnbHbIX Lpobeit. MHTerpuposaHme
TPUrOHOMETPUHECKMX U MppaLMOHanbHbIX BbipaxXeHuin. OnpenenéHHblii MHTerpan, ycnosums ero CylwecTBoOBaHusS,
reomeTpuyeckuin cmbicn 1 ceorictea. OueHka nHTerpana u oopmyna cpefHero 3HadeHuns. Vinterpan ¢ nepeMeHHbIiM
BEPXHUM NPeaenom u ero ceolictea. ®opmyna HototoHa-NeibHnua. PopMynbl 3aMeHbl NEPEMEHHOW U MHTEMPUPOBAHUS
Mo YacTsiM B onpenenéHHoM nHterpane. MpubnuxEéHHoe BblYMCNEHUE OnpenenéHHbIX MHTerpanos. MNprumeHeHne
onpenenéHHoro MHTerpana Ans Bbl4UCNeHWs niowanei nnockux qouryp, AnuH oyr Kpyeblx, 06 bEMOB TeN.
HecobcTBeHHbIe NHTErpasbl Mo 6ECKOHEYHOMY NPOMEXYTKY UHTEFPUPOBAHNS U OT HEOrPAHUYEHHOWN CPYHKLIK, NX
CXOAUMOCTb 1 pacxoanMocTb. [1BOMHOM UHTErpan, ycnosme ero CywecTBoBaHNs U OCHOBHble CBOMCTBA. BbluncneHne
[BONHOro MHTErpana csegeHneM K MOBTOPHOMY MHTerpany B 0ekapToBbIX Y NOASPHBIX KoopanHaTtax. [feomeTpuyeckne mn
MeXaHu4yeckmne NpunoXeHust OBONHbIX MHTerpanos. [oHsATUe TPOMHOro nHTerpana.

Tema 12. OndbchbepeHumanbHbie ypaBHeHUs nepsBoro nopsigka. duddepeHumanbHblie ypaBHEHUS BbICLLNX
nopsioKos.

MoHaTne andpdbepeHumnanbHoro ypasHexuns (OY). dudbdoepeHumnanbHble ypaBHeHM 1-0ro nopsaka, OCHOBHbIE
CBeOEHUs 0 HUX: POPMbI 3aMnCK, pelleHne, HavanbHble YCnoBus, obliee 1 YacTHoe pelweHns. 3anada Koww ons OY
1-oro nopsgka. Y ¢ pasnenéHHbiMm 1 pasgensowmmmncs nepemeHHbiMn. OgHopogHele Y 1-oro nopsaaka. JluHenHoe
LY 1-oro nopsaaka v ypasHeHve BepHynnn. LY B nonHbix andodpepeHumanax. duddepeHumnanbHoe ypaBHeEHNE N-0ro
nopsaka, OCHOBHbIE CBELEHUS O HUX: (POPMbI 3aNNCK, PELIEHUE, HAYA/bHBIE YCNOBUS, 00LIEE 1 HACTHOE PELLEHUS.
3apgaya Kowwu gna Y n-oro nopsaka. Y, nonyckatwowme noHnxeHvne nopsagka. JlmHenHsie Y n-oro nopsiaka.
NuHenHO 3aBNCUMbIE 1 HE3ABUCKMBIE CUCTEMBI (PYHKUMIA. OnpenennTens BpoHckoro. CTpykTypa obLwero peweHns
NIMHEHOro 0OAHOPOLHOro M HeogHopoaHoro LY nopsioka n. XapakTtepucTnieckoe ypasHeHue. HaxoxneHue obuero
peleHns nMHenHoro ogHopoaHoro 1Y nopsagka n ¢ NOCTOSHHbIMKU KoadodouumeHTamm. JInHerHble HeogHopoaHble OY
nopsiaka N ¢ MOCTOSIHHBIMM KO3OMULIMEHTAMM, HAXOXAEHWE UX 0BLWMX PELEHWIA 0N NPaBOM YacTu CNeunanbHOro B1aa.
MpuHUMN cynepnosnuum 4acTHbIX peweHnin. Metoa Bapvauny NPOW3BOSbHbIX NMOCTOSHHBIX. [TOHSATUE O HOPManbHOW
cucteme 11Y.

Tema 13. Uncnosbie paabl. DyHKLMOHaNbHbIE psigbl.
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MoHATUE YMCNOBOro psaa. HactuyHas cyMMa, 0CTaToK, CXOAMMOCTb 1 PACXOAMMOCTb, CyMMa psiaa. Heobxonmmbii
NPW3HaK CXOAMMOCTM 1 [OCTATOYHbIA MPU3HAK pacxoauMocTu psaaa. Pan reomeTtpryeckoin nporpeccum n 0606WEHHBIN
rapMOHUYECKMIn pag, YCNoBUS UX CXOAUMOCTU N pacxoanMocTu. MNpuaHakm cxoanMocTn psaoB C NONOXUTENbHbLIMA
uneHamu (cpaBHeHus, Nanambepa n Koww). 3Hakouepenyowmecs psapl. MNpraHak JleinbHuua. OueHka octaTtka
3Hako4epenytowerocs psna. AGCOMOTHO 1 YCNOBHO cxoaswmecs psapl. MoHsATre dyHKUMOHANbHOro psaa, ero obnactu
onpeneneHunst, HaCTUYHOM CyMMbI, OCTaTKa, TOYKM CXOAMMOCTH, 06nacTi cxoauMocTu, cyMmbl. CTeneHHo psa. Paguyc,
uHTepBan, 0bnacTb CXOAUMOCTU CTEMNEHHOTO PAAa, X HaxoxaeHue. Paabl Tennopa u MaknopeHa, pasnoxeHue B H1X
dOyHKUMA. MMoHsTUE TpUroHoMeTpuyeckoro pana. Paabl dypbe, pasnoxeHune B HUX PyHKUNUA. [IpMeHeHne CTeneHHbIX U
TPUrOHOMETPUYECKUX PSLOB B NPUBANXEHHBIX BIYUCNIEHNSIX.

Tema 14. KombuHatopuka. CnyyaiHble COObITUSI U UX BEPOATHOCTU. CnyyaiiHbie BE/IMUUHBI.

KombuHaTopuka 1 eé ocHoBHas 3anada. [pasuna cyMMbl 1 NpousBeneHns KOMOMHATOPWKKM. PasMelleHmns, codeTaHums,
nepecTtaHoOBKW, MOACHET mx yucna. NpegmeT Teopun BepoaTHoCcTeN. [MoHATUE cnyYarHOro aKcnepuMeHTa u
CTaTUCTMYECKOI YCTONYMBOCTY €ro UCXOL0B. [poCTPaHCTBO aneMeHTapHbIX cobbiTvi. CnyyaiiHble cobbITUS, NeiCTBMS
Han HumK. Knaccrnyeckoe, reoMeTpmyeckoe 1 cTatucTnieckoe onpeneneHns seposatHocT. CBONCTBA BEPOATHOCTH.
YcnoBHas BEpPOSITHOCTb COBbITUS. He3aBncrMble 1 3aBUCHMMbIE CODbITUS. DPOPMYIIbI CIOXEHNS 1 YMHOXEHNS
BepoaTHocTen. dopmyna nonHol BeposaTHocTn. Popmyna Barieca. MNosTopHbie ncnbiTaHus. Cxema u coopmyna
BepHynnu. MpubnuxéxHole dopmynbl MyaccoHa n Myaspa-Jlannaca. MNMoHaTe cnyYanHon BennymHbl. GyHKLUNS
pacnpegneneHns BEPOSITHOCTEN Cny4anHon BennymHbl, eé ceoincTea. JuckpetHas u HenpepbiBHAs cryvyanHble
BEMMNYMHBI, CNOCOObI UX 3a4aHUS. YACNOBbIE XapakKTepPUCTUKX ClyYaliHON BENMYUHBI: MaTEMATUYECKOE OXMAAHME,
avcnepcus, cpegHee KBagpaTuyHoe OTKIIOHEHME, MOLA, MeanaHa, HayanbHble U LLeHTpanbHble MOMeHTbl. CBoCTBa
MaTeMaTn4yeckoro oxunnaHus n gucnepcun. OCHOBHbIE 3aKOHbI PacnpeneneHns CrydaiHbiX BENUYMH: BUHOMUANbHBIN,
MyaccoHa, paBHOMEPHbIA, NoKa3aTeNbHbIA 1 HOPManbHbBIA, KX YACTOBbIE XapakTepnucTnkn. HepaBeHCcTBO Hebblwesa.
MoHATUE 0 3aKOHax BONbWNX YUCEN W LLEHTPANbHOW NPeaenbHON TeopemMe TeEopUM BEPOSTHOCTEN. MoHATUE
MHOrOMEpHO Cny4yanHon BENNYNHBI.

Tema 15. OCHOBbI MaTeMaTUYECKOWN CTaTUCTUKM.

MpeaMeT 1 OCHOBHbIE 3aa4y MaTeMaTU4YEeCKOM CTaTUCTVKK (CTAaTUCTUYECKOE OLEHBAHUE, NPOBEPKa CTAaTUCTUYECKMX
runoTes, ccnefoBaHvne B3avMOCBS3e CnyyaiiHbIX BENUYMH), €€ B3aUMOCBSA3b C Teopuei BeposaTHoCTel. 'eHepanbHas
COBOKYMHOCTb U Bbibopka 13 Heé. Cnocobbl (hopMUpoBaHns BbIGOPKU, NMOHATUE €€ penpe3eHTaTnBHOCTW. OCHOBHbIE
cnocobbl 3anmcK BbIGOPKM: BapUaLMOHHbI psia; CTaTUCTUHECKUIA AUCKPETHbIN U MHTEpBabHbI psabl. [padmyeckoe
n3obpaxeHne CTaTUCTUHECKUX PSAOB pacnpeneneHns Bbibopku (MONUroH, rmctorpamMma). YnicnoBble xapakTepucTkm
BblIOOPKU (CpenHee apudoMeTMHeckoe, AMCNepcusi, cpeaHee KBaapaTuiHoe OTKIIOHEHWEe, MOAa, MeanaHa).
CratncTnyeckas obpaboTka akCrnepuMeHTanbHbIX AaHHbIX ¢ Ucrnonb3oBaHrem MOBM. CoBpeMeHHbIe cTaTucTnyeckme
nakeTbl aHanmaa AaHHbIX.

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

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMONHASTCS Mo 3a4aHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast 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 caMocTosTenbHoM paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4yHyIo 1 CMPaBOYHYIO NMNTepaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUUMMHE.

OpraHunsauus caMocTosTenbHOM paboTbl 0ByHaroIWMXCs PErNaMeHTUPYEeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEpPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aLumn 1 ocylecTBleHNs 0bpasoBaTenbHO AeaTenbHOCTY No o6pasoBaTefibHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteta, nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO obpasoBatensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka enepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) coenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doegepanbHoro yHmBepcuteTa

YyebHo-MeToanveckne matepuansl ona cryneHtos SAOYHOIMO obyyeHuns (PDF) -
https://kpfu.ru/portal/docs/F53761349/UMM.dlya.studentov.ZAOChNOGO.obucheniya.zip

OO0P nns ctyneHToB 1 kypca - https://edu.kpfu.ru/enrol/index.php?id=2247

6. POHA, OLLEHOUYHbIX cpepncTts no gpucuvmninHe (MO,I:I,yﬂIO)

6.1 MNepeyeHb KOMNETEHLMUIA C yKa3aHUEM 3TanoB UX POPMUPOBAHMUS B NpoLLeCcCe OCBOEHUS 06pa3oBaTenbHOM
nporpamMmbl U OPM KOHTPOJISt UX OCBOEHUS

AEKTPOHHBH
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dopma KOHTpons OueHuBaeMble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
dopMa KOHTpons OueHunBaeMblie
dran KOMNETEHLIMM TeMmbl (pa3penbl) AUCLUMIUHBI
Cemectp 1
TeKyLLMI KOHTPOIIb
. Onpegenutenmu.
. CucTeMbl NHelHbIX anrebpanyecknx ypaBHeHMWIA.
. ApudpmeTunueckuin BekTop. BekTopHble npocTpaHcTBa.
1 |YCTHbIV onpoc OrK-1 - BexTopHas anreGpa.

. Mpsamble nMHUKM 1 NnocKoCTwM.

. KpumBble 1 noBepxHOCTN BTOPOro nopsaka.

. KomnnekcHble yncna. MHoro4neHsl 1 anrebpanyeckue
paBHeHMS.

. Onpegpenutenmn.

. CncTeMbl NMHeRHbIX anrebpanvyecknx ypaBHEHNA.

. ApudpmeTunyeckuii BekTop. BekTopHble npocTpaHcTBa.
. BekTopHas anrebpa.

. [psiMble NIMHMK 1 NNOCKOCTW.

. KpuBble n noBepxHOCTV BTOPOro nopsiaka.

. KomnnekcHble 4ncna. MHorouneHsl n anrebpanyeckue
paBHEHMS.

. Onpegpenutenmu.

. CncTteMbl NMHeRHbIX anrebpanyecknx ypaBHeHWA.

. ApndomeTiyeckunii Bektop. BekTopHbie npocTpaHcTBa.
. BektopHas anrebpa.

. [psiMble IMHUK 1 NNOCKOCTH.

. KpvBble 1 noBepxHOCTW BTOPOro nopsiaka.

. KomnnekcHble yncna. MHoro4neHsl 1 anrebpanyeckue
ypaBHeHNS.

[MncbMeHHoe
2 |oomalwHee 3apaHue |OMNK-1

KoHTponbHas
3 pabota Or1K-1

ONOOOPAWLRISONOOPAWARAISONOOOIAW—=

3auer OrK-1

CemecTp 2
TeKyLL M KOHTPOIIb

9. MHoxecTBa uncen. encTentenbHble yncna. PyHKUUS OAHON
nepemeHHol. lMpeaen 4Y1CcnoBo NocneaoBaTenbHOCTU, OYHKLNN.
HenpepblBHOCTb qoyHKUMK. TOYKM paspblsa.

10. MNpownssoaHble 1 auddepeHumansl PyHKLUN OLHOW

1 |YcTHbI onpoc OrlK-1 nepeMeHHol’, ux npunoxeHus. NccneposaHne yHKLNIA €
MOMOLLUbIO NPOU3BOLHbIX, MOCTPOEHME KX rpadonkos. PyHKUNS
n-nepemeHHbiX. MNpon3BoaHble N audpdpepeHLmansl PyHKUUN
N-nepeMeHHbIX. DNEeMEHTbl TEOPUU NONS. DKCTPEMYMbI OYHKLIIA
HECKONbKNX NepeMEeHHbIX.

9. MHoxecTBa Yncen. lencreutenbHble Yncna. yHKLUMA OOHON
nepemeHHown. [pegen 4MCNOBOW NOCNEnOBaATENBHOCTU, (PYHKLIMN.
HenpepbIBHOCTb oyHKUMW. TOYKM paspbiBa.

lMucbMeHHoe 10. lMpownssogHble 1 anddepeHumansl PyHKLUN OLHO

2 |nomawHee 3anaHue |Orl1K-1 nepeMeHHon, nx NpunoxeHus. MiccnenosaHme oyHKUNN C
NMOMOLLbIO MPON3BOLHbIX, MOCTPOEHNE X rpadonkos. PyHKLNS
n-nepemeHHbIX. [MponssoaHble N anddepeHumansl PyHKLMK
N-nepeMeHHbIX. DNEMEHTLI TEOPUU NONS. DKCTPEMYMbI OYHKLIMNA
HECKONbKUX NepeMeHHbIX.

9. MHoxecTBa yncen. JencTteutenbHble yncna. PyHKLUUS OAHON
nepemeHHol. lMpeaen Y1CcnoBo NocneaoBaTenbHOCTU, OYHKLUNN.
HenpepblBHOCTb doyHKUMK. TOYKM paspblsa.

10. MNpownssoaHble 1 andbdepeHumansl PyHKLUN OLHOW

Or1K-1 nepeMeHHol’, ux npunoxeHus. NccneposaHne yHKLWIA €
MOMOLLUbIO NPOM3BOLHbIX, MOCTPOEHME KX rpadomkos. PyHKUNS
n-nepemeHHbiX. Mpon3BoaHble N audpdpepeHLmansl PyHKUUN
N-nepeMeHHbIX. DNeMEHTbl TEOPUU NoNS. DKCTPEMYMbI OYHKLIMIA
HECKONbKMX NepeMeHHbIX.

3 KoHTponbHas
pabota

Sk3aMeH OrK-1

Cemectp 3
| TekyLymit koHTpons)
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

11. HeonpenenénHbiii uHterpan. OnpenenéHHbiii MHTerpan.
HecobcTBeHHble nHTerpanbl. KpaTHble HTerpansl.

12. OdudpcbepeHumanbHble ypaBHEHNS MepBOro nopsaka.
OMK-1 OunddpepeHunanbHble ypaBHEHNS BbICWNX NOPSLKOB.

13. Hucnosble psaabl. PYHKLUNOHANbHbIE PAAbI.

14. KombuHatopuka. CnyyaiHble cobbITUS 1 X BEPOSITHOCTU.
CnyyaiiHble BENNYMHDI.

15. OCHOBbI MaTEMaTU4ECKOl CTATUCTUKMN.

11. HeonpenenénHbiii unterpan. OnpenenéHHbiii MHTerpan.
HecobcTBeHHble uHTerpansl. KpatHole UHTErpanbi.

12. OndpbdpbepeHumanbHble ypaBHEHUS MepBOro Nopsaka.
OndpdpepeHumnanbHble ypaBHEHNS BbICILMX MOPSOAKOB.

13. Yncnosble pagbl. PyHKUMOHANbHBIE PALAbI.

14. KombuHatopuka. CnyyaliHble CoBbITUS U X BEPOSTHOCTMU.
CnyyvaliHble BENNYMHDI.

15. OCHOBbI MaTeMaTU4eCKol CTaTUCTUKMN.

11. HeonpenenénHbiii uHterpan. OnpenenéHHbiii MHTerpan.
HecobcTBeHHble nHTerpanbl. KpaTHble HTerpanbl.

12. OudpcpbepeHumanbHble ypaBHEHNS MepBoro nopsaka.

3 KoHTponbHas OMK-1 OndbdpepeHunanbHble ypaBHEHNS BbICWINX NOPSLKOB.
pabota 13. Hucnosble psaabl. PYHKLUNOHANbHbIE PAAbI.

14. KombuHatopuka. CnyyaiHble cobbITUS U X BEPOSITHOCTU.
CnyyaiiHble BENNYMHbI.

15. OCHOBbI MaTeMaTU4eCKOl CTaTUCTUKMN.

1 [YcTHBIM onpoc

[NMncbmeHHoE
2 |pnomawHee 3apaHue |OMNK-1

Sk3aMeH OrK-1

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
Popma OL,eHUBaHUA 3ran
KOHTpOnS
OTNNYHO Xopoliuo Y nosn. Heyn.
Cemectp 1
TeKyL i KOHTPONb
YCTHbIV onpoc (B oTBeTe kavyecTBeHHO |OCHOBHbIE BOMPOCHI Tema yacTn4Ho Tema He packpbiTa.
packpbiTO coaepXaHue [TeMbl PackpbITbl. packpbita. OTBeT cnabo [[oHATWAHbLIR annapaTt 1
Tembl. OTBeT Xopowo  |CTpyKTypa oTBeTa B CTPYKTYpPUPOBAH. OCBOEH
CTPYKTYpPUPOBaH. Lienom afekeaTtHa Teme. [[ToHATUIAHBIN annapat  [HeynoBneTBOpPUTENbHO.
MNpekpacHo ocBoeH Xopoluo ocBoeH OCBOEH 4aCTW4HO. MNMoHumanue matepuana
MOHATWIAHBLIA annapart. [NoHATWIAHBIA annapart. |[loHMMaHWe oTAeNbHbIX |pparMeHTapHoe unu
MNponoemoHcTpuposaH  ([TpoAEMOHCTPUPOBAH  [MONOXEHWIA 13 oTcyTcTBYeT. HeymeHne
BbICOKWIA YPOBEHb XOPOLNIA ypOBEHb matepuana rno Teme. dhopMynmpoBaTb CBOU
NOHMMaHNa MaTtepuana. [MoHMMaHna matepuwana. [YnosnetsoputensHoe [Mbicnu, obcyxaatb
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHue INCKYCCUNOHHblE
dhopMynmpoBaTth CBON  |dbopMynMpoBaTb CBOM  |[POpMynMpoBaTh CBOM  [MONOXEHMSI.
mbicnu, obcyxaatb Mbicnn, obcyxaaTb Mblcnu, obcyxaatb
JNCKYCCUOHHbIE INCKYCCNOHHbIE JNCKYCCUOHHbIE
MONOXEHWS. NONOXEHUS. MONOXEHMS.
MNMucbmeHHoe  |[paBunbHO BbINOMHEHDI |[1paBuAbHO BbINONHEHA [3a0aHuns BbINOMHEHbI  (3a0aHWS BbINOMHEHD
JoMallHee BCE 3a4aHus. 6onbluas Yactb 6onee 4eM HaMoONOBWHY. [MEHEE YEM HAMONOBUHY.[ 2
3apaHve MNponoeMoHcTpupoBaH  [3adaHui. MpucyTcTytoT MNponoemoHcTprpoBaH
BbICOKWI YPOBEHb MpucytcTeytoT cepbésHble oWwnbKM. Hey.0OBNeTBOPUTENbHbIN
BfafeHNs MatepuanoMm. [HesHaunTeNbHble MNponoeMoHCcTpupoBaH  |ypoOBeEHb BRafgeHNs
MNposiBneHsbl OLWMNOKN. YOOBNETBOPUTENbHBIA  |MaTepuanom.
npesocxoaHble MNponoeMoHCTpMpoBaH  [ypoBeHb BRageHus MposiBneHs
CnocobHoCTK XOPOLWWI YypOBEHb martepuanom. HepocTaToyHble
NPUMEHATb 3HaHWAa 1 [BnaneHus matepuanoM. |[posiBneHbl HU3kue CnocobHOCTK
YMeHMs K BbinonHeHuto |[posiBneHbl cpeaHne  |CnocobHOCTM NMPUMEHATb 3HAHNA U
KOHKPETHbIX 3aaHnil. [cnocobHOCTH NPUMEHATb 3HaHNA U [yMEHUS K BbIMONHEHMIO
MPUMEHATb 3HAHUA U [YMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a0aHuiA.
YMEHMS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHUN.
KOHKPETHbIX 3a0aHWIA.
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KOHKPETHbIX 3a8aHuIA.

CNocoBHOCTU
NPUMEHSATb 3HaAHUS U
YMEHWS K BbINONIHEHWNIO

KOHKPETHbIX 3a0aHui.

NPUMEHSATb 3HAHNSA 1
YMEHUA K BbINOIHEHUIO
KOHKPETHbIX 3a0aHuA.

YMEHUA K BbIMOSTHEHNIO
KOHKPETHbIX 3a8aHui.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytoT [MpooemMoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNnafeHns MatepmanoMm. |HesHauymTenbHbIe lMpooemMoHCTpUpoBaH |ypOBEHb BNageHUs
MposiBneHsbl ownbKu. YyOOBNETBOPUTENbHbIA  [MaTepuanom.
NPeBOCXOAHble [MpooeMoHCTpUpoBaH |ypOBEHb BNageHns MposiBneHsbl
CrnocobHOCTM XOPOLWWA YpOBEHb maTtepuanom. HeOoCTaToO4Hble
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
I'IpG,EI.CTOHLI.lGVI pa60Tb| no cneunanbHOCTW, npuHUnnuanbHble OWNOKN B BbIMONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpaMMoit JUCLMMNAMHBL.  |cnocobeH NPOaONXUTL 0ByYeHne nnu
NPUCTYNUTb NO OKOHYaHUKN yHMBEpCUTEeTa K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnmHe.
CemecTp 2
TeKyL i KOHTPONb
YCTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4aCTU4HO Tema He packpbiTa.
packpbITO coepXaHue [TeMbl PacKpbITbl. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYpPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUHbLIA annapaT  |Hey4OBNETBOPUTENBHO.
lMpekpacHo ocBoeH Xopolwo ocBoeH OCBOEH YaCTU4YHO. lMoHumMaHune maTtepmana
NOHATUMHLIA annapaTt. |NOHATWUIHbIA annapaTt. |[loHMMaHWe oTAeNbHbIX |PparMeHTapHoe unm
lMpooemoHcTpuposaH  |[1poaeMOHCTPUPOBAH  |MONOXEHUA 13 oTcyTCcTBYeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb matepuana no Teme. dopMynnpoBatb CBOU
NoHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTh
[MpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
bopmMynmpoBaTb CBOM |POpMynMpoBaTb CBOU  (POPMYNMpPOBATb CBOU  |MONOXEHUS.
MbiCnn, 0bCcyxaaTb Mbicnv, obcyxaartb Mbicnn, 0bcyxaaTtb
IVCKYCCUOHHblE ONCKYCCUOHHbIE INCKYCCUOHHbIE
MONOXeHMS. MONOXEHUS. MONoXeHMS.
MNucbmerHoe  |[paBunbHO BbINOMHEHDI |[1PaBMAbHO BbINONHEHA [3a0aHuns BbINMOMHEHbI  (3a0aHWS BbiNOMHEHD
fomalHee BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 2
3afaHve MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKMNI YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyAnoBNEeTBOPUTENBHBbI
BNafeHns MatepranoMm. [HesHauymTenbHble MNpoaeMoHcTpypoBaH [ypoBeHb BnaneHus
MposiBneHsb ownbKm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npeBoCcxoAHble [MpooeMoHCTpMpOBaH  |ypoBEHb BNadEHNS MposiBneHsb
CnocobHOCTM XOPOLMNA YypOBEHb maTepuanom. HefoCTaToYHbIe
NPUMEHATb 3HaHMA 1 |BnadeHus matepuanom. [posiBneHbl HU3Kne cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH MPVUMEHSTb 3HaHUS 1
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI

pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO

NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.

Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHeE, 3HaHue OCHOBHOTO 3HaumTenbHble Npobenel
crucTeMaTm4eckoe un y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst marepwuana, gonycTtun
maTtepuana, ymeHue npeayCcMOTPEHHbIE JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3afaHus, YCBOW OCHOBHYIO no npodgoeccuu, NpeayCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpasuncs ¢ Nporpammoin 3a8aHni n
nNporpamMmoi, yceomn  |peKOMEHLOBAHHYIO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO nuTeparypy 1|nporpammoi NpeLyCMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HaKOM C OMCUMNAWHBI, NOKasan |nporpaMMoii, 3HakKoM C (Mnv NpucTynnuTb No
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpamMmoin CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVNCUMNAWHBI, YCBOMA  |CAMOCTOSTENBHOMY MOrpewWwHoCTN B OTBETE | AONOMHUTENbHbIX
B3aMMOCBS3b OCHOBHbIX |TOMOMHEHMIO 1 Ha 3K3aMeHe 1 npu 3aHATUI NO
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbINOMHEHNM COOTBETCTBYIOWEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOpYECKMe [eaTenbHOCTN. 3HaHMAMKU Ons nxX
cnocobHocTn B ycTpaHeHns noa
NMOHUMAaHWK, N3N0XEHWM PyKOBOLCTBOM
1 NCMONb30BaHNN npenogasaTens.
y4ebHO-NPOrpamMMHOro
maTepuana.

Cemectp 3

TeKywWUin KOHTPONb

YCTHbIR onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [[oHsTWiiHbIA annapart 1
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  |ITpoAEMOHCTPUPOBAH  |MONOXEHUIA 13 oTcyTCTBYeT. HeymeHue
BbICOKMNI YPOBEHb XOPOLWMA YypOBEHb maTepuana no Teme. hopMynuposaTb CBOU
MOHMMaHWs MaTepuana. [moHMMaHns matepuana. Y nosnetsoputensHoe  [Mbicnu, obcyxaathb
MNMpeBocxonHoe yMeHne [Xopowee ymeHve yMeHune INCKYCCUOHHblE
cbopmynmnpoBaTtb CBOV  (POPMYNMPOBAaTb CBON  [(DOPMYNMPOBATb CBON  |NOSIOXEHNS.

Mbicnn, obcyxaaTtb Mbicniv, obcyxaatb Mbicnn, obcyxaaTb
ONCKYCCUOHHblE INCKYCCUOHHbIE JOVNCKYCCUOHHbIE
NONOXeHS. MONOXEHUSI. NONoXeHns.
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cmcTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTtypy u
3HaKOM C
DOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-NPOrpaMMHoro
martepuana, ycnewHo
BbINOAHUA
npeLyCMOTPEHHbIE
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEH0BAHHYIO
nporpammorn
LUCUMMNAWHBI, MoKa3an
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIINHE U
cnocobeH K ux
CaMOCTOSATENBHOMY
MOMOMHEHUIO U
06HOBNEHNIO B XOA€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesTeNbHOCTU.

y4ebHO-NporpaMmMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuyebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumIcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMOoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
OVNCUMMANHBI, [OMYyCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3afaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHus nog
PYKOBOLCTBOM
npenoaasaTersi.

B 3HaHMWsIX OCHOBHOO
y4ebHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbIMOHEHNN
npenyCMOTPEHHbIX
nporpamMmmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

dopma Kputepum dran
KOHTpons oL .eHMBaHUSA
OTnN4YHO Xopoluo Y nosn. Heyn.
MucbMeHHoe  [MpaBunbHO BbINONHEHDI [[paBMnbHO BbINONHEHA |3a4aHUs BbINONHEHbl  |3a8aHUS BbINOMHEHbI
nomalHee BCE 3aaHus. 6onbwas YacTb 6onee 4eM HaNoONOBWHY. [MEHEE YEM HAMOMOBUHY.| 2
3ajaHue MpoaemoHCcTpupoBaH  3amaHuii. MpucyTtcTyioT MponemoHcTpupoBaH
BbICOKUIA YPOBEHb MpucyTcTByOT cepbésaHble oWwmnbKu. HEeYLOBNETBOPUTENbHBIA
BnafeHns MatepuanoMm. [HeaHaunTenbHble MNpoOeMOHCTPUPOBaH  |ypOBEHb BnaneHUs
MposiBneHs ownbKm. YOOBNETBOPUTENbHBIA  [MaTepuanom.
NpeBocXoaHble MNponeMoHCTPUPOBaH  |ypoBeHb BnaaeHus MposiBneHbi
cnocobHoCTM XOPOLWWiA YPOBEHD mMartepuanom. HeLoCTaTo4Hble
NPUMEHATb 3HAHWSA U [BnageHus matepuanoM. (MposiBneHbl HA3KMe cnocobHocTM
yMEHUS K BbiNonHeHUO |[posiBneHbl cpefHne  |cnocobHocTh NPUMEHSATb 3HAHUS Y
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHATb 3HAHUS U [yMEHMS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
KoHTponbHasa |[paBunbHO BbINOAHEHDI |[1paBuibHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbINOMHEHD
pabota BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKUIA YPOBEHb MpwucyTcTByOT cepbésaHble oWunbKu. HEYLOBNEeTBOPUTEbHBbIA
BlaleHNs MaTepranoMm. [HesHaunTenbHble MNpoaeMOHCTPUPOBaH  |ypOBEHb BlaneHUs
MposiBneHs.l ownobKu. YOOBNETBOPUTENbHBIA  [MaTepuanom.
NpeBoCXoAHbIe MponeMOHCTPUPOBaH  |ypOBEHb BlaaeHUs MposiBneHs.
CNnocobHOCTM XOPOLLMIA YPOBEHb Martepuanom. He#ocTaTo4Hble
NMPUMEHATb 3HAHWSA U [BnageHus matepuanoM. ([posiBneHbl HU3Kne CnocobHOCTM
yMEHNS K BbIMoNHeHUo |[posiBeHbl cpefHne  |cnocobHOCTH MPUMEHATb 3HAHUS 1
KOHKPETHbIX 3a4aHWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [YMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauuUTenbHble Npobenbl

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHWUH,

HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuxX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 1

TekyLLUIA KOHTPOJb
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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

1. YcTHbIN onpoc

Tembl 1,3,4,5,6,7,8

MpumMepHbIe BONpPOCH!:

Tema 1. Onpepenntenu 2-oro, 3-ero NOPsOKOB, NOpsiAKa N; CBOWCTBA ONpenenuTeneid; MMHopbl U anrebpanyeckme
LOMOMHEHNS; PA3NOXEHNE ONPELENNTENS MO ANEMEHTAM CTPOKU UnK cTonbua; BbINUCNEHUE ONpenenuTenei.

Tema 2. [leiAicTBMS HAL MaTpULUaMK (CNOXEHNE, YMHOXEHUE HA YACNO, NIUHEHAs KOMOMHALIMS MaTPULL, YMHOXEHNE Ha
MaTtpuLy); aneMeHTapHble Npeobpa3oBaHUs MaTpULL; HaxoxaeHne 6a3nCHOrO MMHOPA; BEIYNCNEHNE paHra MaTpULLbI;
obpartHas mMaTpuLa, OCHOBHbIE CMOCODObLI €€ HAXOXAEHUS; MATPUYHbIE YPABHEHNS, NX PELLEHNME.

Tema 3. MatpuyHas 3anuce CI1AY; peweHue CJTAY metonoM obpaTHol MaTpuLbl; oopmMynbl Kpamepa; aneMeHTapHble
npeobpasosaHusi CITAY; pewenue CJTIAY metonom [Maycca; doyHaaMeHTanbHas cuctema peweHuin (PCP), eé
HaxoXxAeHue; npencTaBneHne oblWero peweHns 04HOPOLHOW cucTeMbl Yepes PCP.

Tema 4. NeiicTBUS HAL apUPMETUHECKUMI BEKTOPAMYU (CIOXEHNE, YMHOXEHMWE HA YMCNO, NUHEHAas KoMbrHaums
BEKTOPOB); CKansipHoe NpousseneHne BEKTOPOB; KoopanHaThl BekTopa B R n.

Tema 5. PelweHune npocTeiumx 3anay BEKTOPHON anrebpbl B KOOPAMHATHON (DOpME (BbIYUCNEHNE LNUHDBI U
HanpaensoWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOHKAMW; PACCTOSHNS MEXOY TOHYKaMu;
KOOPAMHAT TOYKW, Jensuwen OTpe3oK nononam); CKansapHoe Npon3seneHne BEKTOPOB, ero NPUMEHeHre 4ns peweHms
reomeTpryeckmx 3agay (Bbl4nCneHre yrna Mexay BeKTopamu, AfIMHbl BEKTOPa, MPOEKLUMM BEKTOPA HA BEKTOP); yCroBme
nepneHa4nKynspHOCT BEKTOPOB; BEKTOPHOE N CMEeLWaHHOe Npou3BeaeHnst BEKTOPOB, NX MPUMEHEHUS ONS PeLlEeHNS
reoMeTpUYecKnx 3aaay (Bbl4UCNEeHMe NoWwaneli TPeyronbHKOB U napanienorpaMmmoB, 06 EMOB TETPasLpPoB U
napannenenvnenos); YCNOBUS NapanienbHOCTM U KOMMNaHapHOCTW BEKTOPOB.

Tema 6. CocTaBneHve ypaBHeHUN NPSAMONi; pacCTOSAHNE OT TOYKU A0 NPSMON; Yyron MeXay AByMS MPSMbIMUW; TOYKa
nepeceyeHns NPSMbIX; yCNoBUS NapanienbHOCTU 1 NEPNEHANKYNSAPHOCTA ABYX NPSMbIX; HOPManbHbI BEKTOP MNOCKOCTH,
ero HaxoXxpaeHvie; cocTas/ieHne ypaBHEHU MNOCKOCTN; B3aMHOE pacnonoXeHne AByX NNOCKOCTER; pacCTosiHNE OT
TOYKM 40 MAOCKOCTU; HANpPaBnAoLWNiA BEKTOP NPSMON B MPOCTPaHCTBE, Ero HAXOXAEHUE; COCTaBNEHME YPaBHEHNIA
NPSMON B NPOCTPaHCTBE; B3aUMHOE PacnofioXeHne ABYX NPSMbIX B MPOCTPAHCTBE; B3aMMHOE pacrnonoXeHne npsimMon v
MNOCKOCTHU.

Tema 7. Knaccudpmkaumsi anrebpanyeckmx KpUBbIX BTOPOro Nopsiaka; OKPy>XXHOCTb, annunc, runepbona, napabona, nx
KaHOHUYECKME YPaBHEHNS, XapaKTePUCTUKM; MOCTPOEHNE OKPYXXHOCTHW, annunca, runepbossl, napabosnbl, 3afaHHbIX
06LWMM ypaBHEHUNEM.

Tema 8. KomnnekcHble uncna, ux n3obpaxeHve Ha NNoCKOCTMW; pasnmyHble hOPMbl 3anNnCK KOMMIEKCHBIX YUCET;
OeNCTBUS Hah KOMNIeKCHbIMK Ynucnamm; popmyna Myaspa; nasnedeHvne KOpHs N-0i CTENEHN N3 KOMMIEKCHbIX YNCEeN;
Hax0X[EeHNE KOPHeil anrebpanyeckmx ypaBHEHUA HA MHOXECTBE KOMIMIEKCHBIX YMCEN (B HACTHOCTU KBAAPATHOMO
ypaBHEHNS).

2. NMucbmeHHoOe pomallHee 3apaHve

Tembl 1,3,4,5,6,7,8

MNpumepHble 3a8aHns:

Tema 1. Onpenenutenn 2-oro, 3-ero NOpsAKOB, NOPSAKA N; CBONCTBA ONPeNENNTENEt; MUHOPLI 1 anrebpanyeckune
[OMONTHEHNS; PA3NOXEHUE ONPELENUTENS MO 3NIEMEHTAM CTPOKM Unm cTonbua; BblYUCIEHNE ONpenenuTenei.

Tema 2. [leiicTBMS HaL MaTpuLUaMmn (CNOXEHNE, YMHOXEHUE Ha YACNO, NUHERHAs KOMBUHALIMS MaTPULL, YMHOXEHME Ha
MatpuLly); aneMeHTapHble npeobpasoBaHUs MaTpULL; HaxoxaeHne 6a3nCHOrO0 MMHOPA; BbIYNCNEHNE paHra MaTpuLLbl;
obpaTtHast MaTpuLa, OCHOBHbIE CMOCODObLI €€ HAXOXAEHUS; MATPUYHbIE YPaBHEHNS, NX PELLEHNME.

Tema 3. MatpuyHas 3anuce CJ1AY; peweHune CJTAY metonoM obpaTHol MaTpuLbl; oopMynbl Kpamepa; aneMeHTapHble
npeobpasosaHus CI1AY; peweHune C/TAY meTonom Maycca; coyHaaMeHTanbHas cuctema peweHunin (PCP), eé
HaxoxaeHue; npencTaBneHne oblero peweHns o4HOPOLHOM cucTeMbl Yepes PCP.

Tema 4. [leiicTBUS HAL apUPMETUHECKUMI BEKTOPAMY (COXEHME, YMHOXEHMWE Ha YMCNO, NUHENHas KoMbrHaums
BEKTOPOB); CKansipHOe Npou3seneHne BEKTOPOB; KoopanHaTthl BekTopa B R n.

Tema 5. PelueHne npocTteiiwmnx 3anayq BEKTOPHON anrebpbl B KOOPAMHATHOW hopMe (BblYMCNEHNE ONNHBI U
HanpaensoWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOYKAMW; PACCTOSHNS MEXOY TOUYKaMU;
KOOPAMHAT TOYKW, Oensuei 0Tpe3oK nononam); CKansapHoe Npon3sBeneHne BEKTOPOB, ero NPUMEHeHNe 4Nis peweHms
reoMeTpryeckmx 3anad (Bbl41CNeHre yrna Mexay BeKTopamu, AfIMHbl BEKTOPA, MPOEKLUMM BEKTOPA HA BEKTOP); yCnoBme
nepneHa4nKynspHOCTY BEKTOPOB; BEKTOPHOE U CMELWaHHOe Npou3BeaeHUs BEKTOPOB, NX MPUMEHEHUS ONS PeELIEHNS
reoMeTpuyeckux 3aaad (BblYMCNeHne nnowanei TpeyronbHNKOB 1 NapannenorpammoB, 06 EMOB TETPASLPOB 1
napannenenvnenos); YCNOBUS NapanienbHOCTM U KOMMNaHaPHOCTM BEKTOPOB.

Tema 6. CocTaBneHve ypaBHEHMWN NPSAMOIA; PACCTOSAHNE OT TOYKU A0 NPSMON; Yyron Mexay AByMS MPSMbIMUK; TOYKa
nepeceyYeHns NPSMbIX; yCNoBus napanienbHOCTU 1 NEPNEHANKYNSAPHOCTA ABYX NPSAMbIX; HOPManbHbI BEKTOP MIOCKOCTH,
€ro HaxoXAeHune; COCTaBNEHNE YPABHEHWNIA MNOCKOCTN; B3BaUMHOE PacrnoNoXeHUe ABYX NNOCKOCTEN; pacCTOSHNE OT
TOYKM [0 MNOCKOCTU; HANPaBNAoWNIA BEKTOP NPSMON B MPOCTPAHCTBE, Er0 HAXOXAEHUE; COCTABNEHME YPABHEHNIA
NPSMON B MPOCTPaHCTBE; B3aUMHOE PaCMONIOXEHNE ABYX MPAMbIX B MPOCTPAHCTBE; B3aMMHOE PacrnonoXeHne npsmon un
NNOCKOCTHM.

Tema 7. Knaccugpmkaums anrebpaunyeckmx Kpusbix BTOPOro Nopsiaka; okpyXXHOCTb, anaunc, runepbona, napabona, nx
KaHOHMYEeCKUE YpaBHEHNS, XapakTEPUCTUKIN; MOCTPOEHNE OKPYXHOCTHW, annunnca, runepbonbl, napabonbl, 3aaaHHbIX
06WuM ypaBHEHUEM.

Tema 8. KomnnekcHble unicna, ux n3obpaxeHve Ha NNoCKOCTU; PasfnmyHbie OOPMbI 3annCK KOMMIEKCHBIX YUCETT;
DeNCTBUS Hah KOMNNEeKCHbIMK Yucnamm; popmyna Myaspa; nasnedyeHvne KOpHs N-0i CTENEHN N3 KOMMIEKCHbIX YNCEN;
Hax0X[EeHNe KOpHei anrebpanyecknx ypaBHEHUA Ha MHOXECTBE KOMIMIEKCHBIX YMCEN (B YACTHOCTU KBAAPATHOMO
ypaBHEHNS).
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3. KoHTponbHas pabora

Temb 1,3,4,5,6,7,8

ConepxaHue ayonTOPHOWM KOHTPONbHOM paboThbl:

1) onpegnenuTeny BTOPOro 1 TPETLErO NOPSAKOB, UX BbIMUCIEHNE, MUHOPBI 1 anrebpanyeckne LONONHEHUS;
onpenenuTeni YeTBEPTOro NOPSaKa, UX BIYUCTIEHME NO YOPMynam pas3noXeHns;

2) pelcTBNA HAQ MaTpvuamm (TPaHCMOHMPOBAHME, CNOXEHNE, BblYMTAHNE, YMHOXEHNE HA YACIO, YMHOXEHME Ha
MaTtpuLy), HaxoxaeHne obpaTHO MaTPULLbI, PELIEHNE MATPUYHBIX YPAaBHEHUIA METOAOM 0OpaTHON MaTpuLbl;

3) pewenue CJ1AY metonam Kpamepa;

4) peweHune CINAY metopam Naycca;

5) pencTBna HaQ apndOMETMHECKMMM BEKTOPaMK (CNOXEHNE, BbIMMTAHNE, YMHOXEHUE HA YACNO), CKanspHoe
Npovn3BefeHNE apUPMETNYECKNX BEKTOPOB, OPTOrOHaNBLHOCTb BEKTOPOB;

6) KOMMNNAHAPHOCTb, KONMMHEAPHOCTb, OPTOrOHANBLHOCTb, PABEHCTBO FEOMETPUYECKMX BEKTOPOB, rpagonyeckue neicTaus
Haf reoMeTPUYECKUMI BEKTOPAMU; PELLEHE 3aaa4 BEKTOPHOM anrebpbl: KOOpAMHATLI BEKTOpPA U ero AfinHa, AeneHue
0Tpeska Mononam, pacCTosHNE MeXAy TOUKaMu, MPOEKLIUS BEKTOPA HA BEKTOP, CKaNsSPHOE NPOU3BELEHME, YTON MEXY
BEKTOpaMU;

7) peleHne 3a8ay aHanMTN4YecKol reoMeTprm Ha NAIOCKOCTU: pas3nunyHble (POPMbl 3anNUCK YpaBHEHUS NMPSIMOIA, Yron
MEX Iy NPSIMbIMK, TOYKA NepeceveHunst NPsIMbIX, PACCTOSIHUE OT TOYKU [0 NPSIMOiA, YCNOBUS NapanienbHOCTH U
nepneHanKynsipHOCTU NPSIMbIX;

8) peweHne 3a8ay aHaNUTNYECKOW reoMeTpun B MPOCTPAHCTBE: PasnuyHble (popMbl 3anncu ypaBHEHU NPSAMON 1
NAOCKOCTK, Yron MEXAY NPSMbIMA U NIOCKOCTAMU, PACCTOSHME OT TOYKWU OO MAOCKO-CTK, YCNOBUS NAPaniefibHOCTM U
NepneHanKynapHOCTU NPAMbIX U NIOCKOCTENR;

9) knaccuduKauusi KpMBbIX BTOPOrO NMopsiaKa, HaxoxXaeHne BepluvHbl napabonbl, LeHTpa 1 paanyca OKpyXXHOCTH,
LIEHTPOB annunca v runepbonbl, KAHOHWYECKME YPaBHEHUS annunca, rmnepbonbl 1 napabosbl, UX NOCTPOEHUE;

10) neicTBUS HAO KOMMNIEKCHBIMU YCaMK, HaxXoXaeHne KopHeli anrebpanyeckoro ypaBHeHUs Ha MHOXECTBe
KOMMNEKCHBIX Yncen.

3auer

Bonpochl k 3a4eTy:

1. MHoxecTBa yncen. MHOXeCTBO OEACTBUTENbHBIX YACEN, EFO reOMeTpUYeckast HTepnpeTaums u ceonctea. Moaoynb
LENCTBUTENBHOrO YMcna 1 ero CBOMCTBA.

2. Yncnosble MHoXecTBa. Yncnosble npoMexyTkn. OKPeCTHOCTb KOHEYHOM TOYKM U BECKOHEYHOCTH.

3. dyHKUMS: onpefeneHne, OCHOBHbIE Cnocobbl 3aaaHns. EctectBeHHas obnactb onpeaeneHus oyHkumm. SBHas,
HesiBHas 1 napameTpuyeckas qoopMbl aHANUTMYECKOro 3afaaHns yHKumn. padomk dyHKLUN.

4. OCHOBHbIE 39N1EMEHTbI MOBEAEHNS (PYHKLMN (YETHOCTb, HEYETHOCTb, NEPVOANYHOCTb, OrPaHNYEHHOCTb, MOHOTOHHOCT).

5. OCHOBHblE aneMeHTapHble PYHKLMK (CTEeMNeHHbIe, TPMroHOMeTprYeckne, obpatHble TPUroHOMETpUYeckme,
nokasarenbHas, norapudmmyeckas), ux CBONCTBa 1 rpacuku.

6. M'Mnepbonuyeckme pyHKLUW, NX CBOMCTBA U rpacovku.

7. ObpatHas cyHKkuMs. CnoxHas doyHKLNS. SneMeHTapHbIe (PYHKLIMM U UX KNTACCUPUKALIUS.

8. MocTpoeHune rpadonkoB: aNEMEHTAPHBIX GRYHKUMIA NYTEM NpeobpasoBaHuii U3BECTHBIX FPacOKOB; GOYHKLNIA,
conepXalimm 3Hak abCoNOTHOWM BENNUMHBI; OYHKLUMIA, 3a1aBaEMbIX HECKONTbKMMUN aHANUTUYECKMU BbIPAXEHUSMU.

9. lNMpocTeiwne aneMeHTapHble PYHKUNN: NMHENHAS, KBaapaTUiHas, nx CBONCTBa 1 rpacdouku.

10. MNoHaTMe Yncnosoli nocnegosaTensHocTn. OnpeneneHne npenena Y1CcnoBor nocnegosaTtenbHoCcTU. Cxooawmecs un
pacxonsimecs Y1NCoBble MOCNENO0BATENbHOCTHU.

11. MNpu3Hak cx0ANMMOCTM MOHOTOHHOI YMCIOBOW NOCNenoBaTenbHOCTM. Ynecno e.

12. OnpeneneHuns npenena oyHKUUN B KOHEYHOI TOYKe U Ha 6eckoHevyHocTn. OQHOCTOPOHHME npenensl. Heobxoammoe
1 JOCTaTOYHOE YCNOBUS CYyLWEeCTBOBaHUS npegena PyHKUMM B TOYKE.

13. BeckoHe4YHo Manble OYHKLMKM, X OCHOBHblE CBOMCTBA. [prMepbl 66CKOHEYHO MasbIX PYHKLIWIA.

14. BeckoHeuyHo 60rblune OyHKLNUM, X OCHOBHbIE CBOMCTBA M B3aUMOCBSI3b C HECKOHEYHO ManbiMy CPyHKLUSAMN.
Mprmepbl 6ECKOHEYHO BONbLIMX (OYHKLIMIA.

15. ®yHKUUW, OrpaHNYEHHBIE B OKPECTHOCTY TOYKM . Teopema 06 OrpaHnYeHHOCTM (PYHKLIMU, UMEIOWEA KOHEYHbIN
nepegen.

16. Teopema 0 B3aUMOCBSI3U (DYHKLMW, UMEIOLLE KOHEYHBbI npeaen, ¢ 6eCKOHEeYHO Manoi goyHKLMENA.

17. Teopema o npegenax apnumMeTnieckmx onepaumnin Hag PyHKLUUSMA, UMEIOLWNMN KOHEYHbIN npeaen.

18. MNpenen anemeHTapHoOW coyHKUMW. [1penenbHbI Nepexom B HepaBeHCTBaXx.

19. MNepBblil 1 BTOPOW 3aMeyatenbHble Npeaenbl, MX CNeacTBusl U NPUMEHeHWe NPy BblYUCNEHUM NPEOENOB.

20. OnpeneneHMﬂ HenpepbiBHOCTH (*)yHKLlI/lI/I B TouKe. NoHsaTne HenpepbiBHOCTK cnpasa u cnesa. Heobxoaumoe u
A0CTaTto4yHOe yCcnoBua HenpepbiBHOCTU (pyHKLI,I/II/l B TO4Ke. Hel'lpeprBHOCTb 3NIEMEeHTapPHbIX (pyHKLI,I/IIZ.

21. [NoHATME HEMPEPBLIBHOCTY Ha OTpe3ke. CBOMCTBA HENPEPLIBHbIX HA 0TPE3Ke (PyHKLNI (06 OrpaHNY4eHHOCTU GOYHKLIMN,
obpaLeHnn OyHKLMMN B HYNb, HAMOONBLIEM N HAMMEHbBLIEM 3HAYEHMSX (OYHKLNN).

22. Toukm paspbiBa PYHKLMN, NX KNACCMAUKaLMS N HAXOXOEHMeE.
23. MpupaweHmne dyHkumn. OnpeneneHre Npon3BoaHoN. HenocpeocTBeHHOE HaxX0XAeHEe NPON3BOLHON.
24. ["'eomeTpuyeckmnin cmbicn Npon3eoaHon. KacatenbHas n HopManb K KPpUBOW B GAHHON TOYKE, UX YPaBHEHUS.
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25. MpocTeiiwme npasuna HaxoXaeHWs NPON3BOAHOM (MOCTOSAHHON, CYMMbI, Pa3HOCTW, NMPOM3BEAEHMNS U HACTHOrO
dOyHKUMR).

26. MNpownasoaHas 06paTHOW OyHKLNN.

27. NponssofHas CNOXHON OYHKLNN.

28. INorapupmmyeckas Npon3BoaHas, eé npuMeHeHne Ans HaxoXaeHus Npon3BoLHON CTeneHHo-NoKasaTenbHOMN
PYHKLMN.

29. MpounssogHble OyHKLMIA, 3a4aHHbIX NapameTpuHecku.

30. OudbchepeHuman doyHkuun. NpocTerniumne npasuna HaxoXxaeHns auddepeHumnanos (NOCTOAHHOW, CYMMbI, Pa3HOCTH,
NPOV3BEeAEHUS U YACTHOrO CpyHKUKMiA). MNprMeHeHe nepBoro avddpepeHumana B NpubanXEHHbIX BbIYUCNEHUSIX.
31. MNpoussogHble n andpdoepeHumanbl BbICLINX NOPSALKOB, UX HAXOXAEHNE.

32. Teopema Ponnsi, reoMeTpnyeckunin CMbIC/1 TEOPEMDI.

33. Teopema JlarpaHxa. [(leomeTpryeckunin cMbicn Teopembl. PopMyna KOHeYHbIX npupalleHunn Jlarpaqxa. Teopema
Kowmw.

34. MNpasuno Jlonutans, ero NnpuMeHeHe ONs packpbiTMa HeonpenenéHHoCTEN.

35. locTatoyHbIi NPU3HaK MOHOTOHHOCTU (PYHKUMK. CTauMoHapHbIe U KPUTUYECKME TOYKN PyHKUMN. HaxoxaeHvne
NHTEpBasoB MOHOTOHHOCTUN (PYHKLINN.

36. To4KM NOKANBbHOr0 3KCTPEMyMa (MAKCMMyMa U MUHMMYMa) U NIOKasNbHbIe SKCTPEMyMbl cpyHKLMK. Heobxonnmoe v
[OCTaTO4HbIE YCNOBMUS CYLECTBOBAHWS NOKANbHOIO 3KCTpeEMyMa oyHKLMN.

37. 'nobanbHble 9KCTPEMYMbI (HAMbOrbLLee N HAVMEHbLIEe 3HAYEHNS) PYHKLIMM HA OTPE3KE, UX HAXOoXAeHWe ans
oudodpepeHUnpyemMon oyHKLUN.

38. ToHATUSA BbINYKNOCTM U BOrHYTOCTU (pyHKUMW. [LOCTaTOYHBIV NPU3HAK BbIMNYKNOCTU (BOFHYTOCTM) (OYHKLMM Ha
nHTepBane. HaxoxaeHne MHTEPBANOB BbIMYKNOCTW U BOFHYTOCTU GoyHKUMK. Touka nepernba rpadomka oyHKLMMW, YCIOBUS
€€ CylecTBOBaHMS N HAXOXAEHNE.

39. MoHsATHe acuMnToThI rpadmnka yHKUMU. BepTrkanbHble 1 HaKNOHHbIE aCUMNTOTbI, YCNIOBMS KX CYLWECTBOBaHNS U
HaxoxaeHve.

40. N-mepHas To4ka, n-mepHoe apugpmeTmyeckoe npoctpaHctso R n. PacctosHne B R n.

41. N-mepHbiii wap. OkpecTHOCTb ToUkM B R*n. Knaccndgomkaums Tovek (npeaenbHble, BHYyTPEHHWE, TPAHNYHbIE).
MHoxecTBa To4ek B R*n (0TKpbITble, 3aMKHYTbIE, OFPaHNYEHHbIE, CBA3HbIE, BbIMYKIIbIE).

42. ToHATME oyHKUMM 2-X NEPEMEHHDIX, 3-X, N-NepeMeHHbIX. EcTecTBeHHas obnacTtb onpeneneHuns ®HI, rpadomk
PYHKLMMN 2-X NEPEMEHHbIX, IMHAW U MOBEPXHOCTU YPOBHSI.

43. YacTtHble n nonHoe npupaweHns ®HI. Monsatusa npenena n HenpepbiBHOCcTU PHIN. CeoNCcTBa OYHKUMIA HECKONBKMX
NepeMeHHbIX HEMPEPBIBHbLIX B OFPAHUYEHHOM 1 3aMKHYTOI obnacTu.

44. YacTHble NPON3BOAHbIE MEPBOro U BbICWIMX NOPSAAKOB, UX HAXOXAEHME. Teopema O paBeHCTBE CMeLaHHbIX
NPON3BOAHBIX B AHHON TOYKE.

45. OndbdpepeHumansl @HI nepBoro v BhICLIMX NOPAOKOB, MX HaxoxaeHve. [NprmeHeHne nepBoro auddpepeHumana B
NPUOANXKEHHBIX BEIYUCNEHUSIX.

46. NpownssogHas nNo HanpaeneHwio 1 rpaaneHT PHM, B3anMOCBSA3b MEXAY HUMW.

47. Npon3sofgHas HESABHON (PYHKLUN HECKONBbKMX NepeMeHHbIx. [MponssogHas cnoxHow OHI.

48. Toykm NoKanbHOro aKCTpeMyma (MakCuMyma v MMHUMYMa) 1 nokanbHble akcTpeMyMbl DHI. CtaunoHapHble TOUKN.
Heobxonnmoe 1 [octatoyHoe YCnoBMs NoKanbHOro akctpemyma ®HI.

49. 'mobanbHble aKCTPeMyMbl (Hanbonbliee 1 HAUMEHbLIEE 3HAYEHUS) GYHKUUM ABYX NEPEMEHHbBIX B OFPaHNYEeHHO
3aMKHYTOM 06nacTu, UX HaxoXAaeHue Ans AmpdoepeHUMpyemMolt coyHKLNK.

50. MoHsATUS ckansapHoro 1 BeKTopHoro nonen. AunddepeHunanbHblie onepaumm Teopumn nons (rpaguenHT, AMBepreHuus,
poTtop, oneparop flannaca).

CemecTp 2

TekyLLU KOHTPONb

1. YcTHbIN onpoc

Tembl 9, 10

MpumMepHbIe BONpOCH!:

Tema 9. Jlormyeckas cumsonmka 1 eé ncnonb3osaHve Ons KpaTkon 3anucu MatemMaTmyeckux yTBepXaeHuin; Haxox aeHve
€CTECTBEHHOI 0bnacTn onpeneneHns OYHKUMN; yCTAHOBNEHUE YETHOCTU U HEYETHOCTU, NEPUOANYHOCTU (OYHKLNUY;
npencrasneHne OyHKLUUN B BULE CNOXHON PYHKLMW; NOCTPOEHUE rpadprkoB CPYHKLMIA; Npenen Y1CIoBOoM
nocnenoBaTeNbHOCTU, €ro BblYUCeHWe; npeaen yHKUMK, ero BblYMcneHne; HeonpenenéHHble BblpaXkeHusl; BblYMCNeHne
npenenos paunoHanbHbIX 1 pPaUMOHanbHbIX BbIPaXEeHWI; NepBbI U BTOPOW 3aMeyatenbHble Npeaenbl, UX NpuMeHeHne
Npwv BblYMCNEHUN MPEeaenos; 0AHOCTOPOHHME Npeaenbl; YCTaHOBNEHNE HENPEPLIBHOCTY (OYHKLIMIA; TOYKMN paspbiBa
dOYHKLN 1 NX Knaccudpukaums.
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Tema 10. MpocTeiwmne npasnna HaxXOXAeHUS NPOM3BOLHON; NPOM3BOAHASA CMOXHOWN (YHKUMW; norapndomMmyeckas
Npon3BOAHAas; NPON3BOAHAS CTEMNEHHO-NOKA3aTeNbHON (OYHKLMW; NPOou3BoaHas OyHKUMW, 3a4aHHO NapameTpuy4ecku;
oudodpepeHuman PyHKLUN; NPon3BoOHbIE 1 udddepeHLmnanbl BbICIIMX MOPSAOKOB; NPUMEHeHne nNepBoro
ondpgpepeHumana B NpubnnXEHHbIX BEIYMCIEHNSX; YPABHEHNS KAcaTEeNbHOW U HOPMAnu K NIOCKOW KPUBOIA; NpaBumio
NonwnTans n ero NpuMeHeHne 4ns packpbiTMsS HeonpenenéHHOCTENR; HaXx0XOEHNE y4aCTKOB MOHOTOHHOCTU (PYHKLNN;
NoKanbHbIe 9KCTPEMYMbI (RYHKLIUW, NX HAXOXAEHNE; HanboNbLIee 1 HAVMEHbLIEE 3HAYEHUS ANADEPEHLMPYEMONA
OYHKLLUM Ha OTPE3KE, UX HAXOXAEHNE; HaxoxXaeHue IHTepBanoB BbiMyKNOCTY U BOFHYTOCTY QRYHKLLUW; TOYKU neperunba,
NX HAXOXAEHWE; BEPTMKabHbIE N HAKMOHHbIE aCMMNTOTbI rpaduka goyHKLMKN, NX HAXOXAEHNE; NOCTPOeHNe rpadmka
hyHKLMW; HaxoxaeHne obnactu onpenenenns ®OHM, nuHuid yposHst; npenen ®HI, ero BeldMCnEHNE; YACTHBIE
NPON3BOAHbIE NEPBOrO 1 BLICWNX NOPAAKOB, MX HAXOXAEHME; NoNHble anddpepeHunans @HI nepsoro n BbiCwmMX
nopsaKoB; YacTHble NnponasogHble PHI, 3anaHHbIX HESBHO; Npou3sogHas cnoxHow ®HI; nponssoaHas no
HanpasneHuto 1 rpaaueHt OHIM; nprmeHeHne nepBoro angdepeHuana B NpUbANXKXEHHbIX BbIMMCIIEHUSIX; KacaTenbHas
MA0CKOCTb W HOPMarb K NMOBEPXHOCTU; NOKasbHbIN 6e3ycnoBHbIN akcTpeMyM DHI, ero HaxoxaeHve; Haubornbluee u
HavMeHblee 3Ha4YeHus ouddoepeHumpyemoint ®HIM B orpaHMyYeHHO 3aMKHYTOM 06nacTn, X HaXOXOeHNE.

2. NMucbmeHHOe pomallHee 3apaHve

Tembl 9, 10

MNpumepHbIe 3a8aHns:

Tema 9. Jlornyeckas cumMBonmka 1 €€ Mcnonb3oBaHve Ons KpaTkon 3anucu MatemMaTmyeckux YyTBEpXAeHW; HaxoX AeHne
€CTEeCTBEeHHOI 0bnacTv onpefneneHns oyHKLMK; yCTaHOBNEHNE YETHOCTU N HEYETHOCTW, NePUOANYHOCTN COYHKLIMN;
npeacTasneHne PyHKUUM B BUAE CNOXHON (PYHKUMW; NOCTPOEHUE rpadpmnkoB coyHKLMIA; Npeaen YCnoBou
nocnenoBaTeNbHOCTA, €ro BblYUCNEHWE; Npenen OyHKUNMW, ero BbIYMCNEHNE; HEONPEeAENEHHbIE BbIPaXEHUS; BbIYUCNEHUE
NpPeLenoB paLnoHasbHbIX Y pPaLMOHaNbHbIX BbIPAXEHWIA; NEPBbIA U BTOPOW 3aMedatefbHble Npenenbl, X NpUMeHeHne
npwv BbIYMCNEHUN NPEOENOB; OAHOCTOPOHHME NPeaenbl; YCTAaHOBNEHNE HENPEPBLIBHOCTY (OYHKLIMIA; TOYKU pa3pbiBa
QOYHKLIMN 1 1X Knaccudpoukauuns.

Tema 10. MNMpocTenwmne npasmna HaxXoXAeHNS NPOM3BOAHON; MPOM3BOAHASA CNOXHOW (OYyHKLMK; norapudpmmyeckas
Npon3BoAHas; NPON3BOAHAS CTEMEHHO-NOKa3aTeNbHON (YHKLMW; NPOu3BOAHASA OYHKLUMW, 3aAaHHO NapamMeTpuyecku;
ovdodpepeHuman pyHKUMN; NPpon3BoaHbIE U AudodpepeHumanbl BbiCWMX MOPSALAKOB; NPUMEHEHNe NepBoro
nndpdpepeHumana B NpuOnnXEHHbIX BbIYUCTEHNSX; YPABHEHNS KacaTeNbHOW U HOPManu K Ninockon KpUBOIA; NpaBmno
NonuTans n ero NpuMeHeHne Ons packpbiTMS HeonpenenéHHOCTEN; HaxoXAeHNe y4acTKOB MOHOTOHHOCTU (PYHKLNN;
NoKanbHble 9KCTPEMYMbI (PYHKLIUK, NX HAXOXAEHNE; Hanbonbluee N HaVMEHbLIEE 3HAYEHUS ANEPEHLIMPYEMON
ChYHKLLUM Ha OTpeE3KE, NX HAXOXAEHNE; HaxoxaeHue IHTepBanoB BbiMyKNOCTY U BOFHYTOCTY COYHKLLUW; TOYKM neperunba,
NX HAXOXAEHNE; BePTUKabHbIE U HAKNOHHbIE aCMMNTOTbI Fpadnka yHKLUMKN, X HAXOXAEHWe; NOCTPOoeHne rpadmka
PyHKUMK; HaxoxaeHne obnactu onpenenermst HIM, nuHuia ypoBHs; npenen ®HI, ero BelYMcieHNe; YacTHble
NPON3BOAHbIE NEPBOrO Y BbICWNX NOPAAKOB, X HAXOXAEHWE; NofHble anddepeHumans @HI nepsoro n BbiCWMX
NOpsAKOB; YacTHble Npon3sogHble PHIT, 3aaaHHbIX HEABHO; Mpon3BoaHas cnoxHon ®HI; nponssogHas no
HanpasneHuo 1 rpagueHt OHIM; nprmeHeHWe nepBoro angdepeHumana B NPUBANXKXEHHbIX BbIMMCNEHUSX; KacaTernbHas
MA0CKOCTb W HOpManb K NMOBEPXHOCTU; NOKasbHbIA 6e3ycnoBHbIn akcTpeMyM ®OHI, ero HaxoxaeHve; Haubonbluee u
HavMeHblee 3Ha4YeHus ouddepeHumpyemoint ®HIM B orpaHMyYeHHOI 3aMKHYTOR 06NacTh, X HaxoXAeHue.

3. KoHTponbHas pabora

Tembl 9, 10

CopepxaHue ayauTopHol KOHTPONbHOM paboThi:

1) HaxoxeHue obnacTy onpeneneHnsl, ycTaHoOBNEHME YETHOCTU (HEYETHOCTM) COYHKLNK;

2) BblYMCNEHNE NPESENOB OyHKLMY;

3) ycTaHoBNEHWE HENPEPLIBHOCTM (PYHKLUN B 32aHHOWN TOUYKE, HAXOXAEHNE TOUEK paspbiBa PyHKLUN;

4) npocTenwune npasmna HaxoX4eHns NPOM3BOSHOM;

5) npon3BoaHas CNOXHOM OyHKLNK;

6) ombdpepeHuman yHKLMN OLHOV NEPEMEHHOIA, BTOpas Npon3BoaHAs, NapaMmeTpuyeckas NponM3soaHas;

7) ypaBHeHWs kacaTenbHOW 1 HOpManu; MHTEPBaNbl MOHOTOHHOCTM, TOUKM NOKaNbHOMO 3KCTpeMyMa, Hanbonbluee 1
HavMeHblIEe 3HAYEHUS CDYHKLUMM Ha OTPE3KE; aCUMNTOThI, TOUKM nepernda, MHTepBasbl BbiMyKNOCTW 1 BOTHYTOCTY;

8) npaswmno Jlonutansa ona packpbiTs HeonpenenéHHbIX BblpaXeHWi;

9) yacTHble Npou3soaHble U andodoepeHLUmMansl NePBOro 1 BTOPOro Nopsakos 0T OYHKLMW ABYX MEPEMEHHbIX; rpagueHT
oyHKLMM 1 €ero Moaynb; MPOU3Bo4HAs Mo HaMNpPaBNeHNIO;

10) nokanbHble 3KCTPEMYMbI (OYHKLMM LBYX MEPEMEHHbIX.

Ok3ameH

Bonpochbl k ak3ameHy:

1. MHoXxecTBa Yncen. MHOXeCTBO LeACTBUTENbHbIX YACES, EF0 rEOMETPUYEcKas NHTepnpeTaums n ceoictea. Mooynb
DEeNCTBUTENBHOMO YMCna 1 ero CBOMCTBA.

2. Yucnosble MHOXecCTBA. Yucnosble NpoMexyTkn. OKPEeCTHOCTb KOHEYHOMN TOUKM 1 BECKOHEYHOCTY.

3. ®yHKUMS: onpeneneHne, OCHOBHbIE CNocobbl 3aiaHns. EctecTBeHHas obnactb onpeneneHms yHKumMmn. siBHas,
HesBHasa 1 napameTpuyeckas oopMbl aHANUTMYECKOro 3aaannsa pyHkumn. padomk doyHKLUN.

4. OCHOBHbIE 311EMEHTbI NOBEAEHUS pyHKUMN (l-léTHOCTb, HEeYETHOCTb, nepnoanyHoCTb, OrpaHNYeHHOCTb, MOHOTOHHOCTb).

5. OCHOBHblE 3NeMeHTapHbIE (PYHKLMK (CTENEHHbBIE, TPUrOHOMETPUYECKME, 0BPATHBIE TPUIOHOMETPUYECKME,
nokasarenbHas, norapndmmyeckas), ux CBONCTBa 1 rpaconku.

6. M'Mnepbonuyeckme pyHKLUW, NX CBOWCTBA U rpacoviku.
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7. ObpatHas cyHKuMs. CnoxHas doyHKLNS. SneMeHTapHbIE (PYHKLIMM U UX KNTACCUPUKALIUS.

8. MocTpoeHune rpadonkoB: aNEMEHTAPHBIX GRYHKLUMIA NYTEM NpeobpasoBaHuii U3BECTHBIX FPacONKOB; GOYHKLNIA,
coaepXalimm 3Hak abCoNTHOM BENNUMHBI; OYHKLUMIA, 3ajaBaEMbIX HECKONTbKMMUN aHANUTUYECKMU BbIPAXEHNSMU.

9. lNMpocTeiwne aneMeHTapHble PYHKUNN: NMHENHAS, KBaApaTUYHas, Ux CBONCTBA 1 rpacduku.

10. MNoHaTMe Yncnosoli nocneposaTensHocTn. OnpeaeneHne npenena Y1CcnoBor nocnegosaTenbHocTU. Cxooawmecs un
pacxonsimecs Y1crnosble nocnenoBaTenbHOCTH.

11. MNpu3Hak cx0AMMOCTM MOHOTOHHOI YMCIOBOW NOCNenoBaTenbHOCTM. Ynecno e.

12. OnpeneneHns npenena yHKUUM B KOHEYHOM To4Ke U Ha BeckoHedHocTu. OfHOCTOPOHHKE Npenensl. Heobxoammoe
1 [OCTATOYHOE YCNOBUS CyLIeCTBOBaHMS npenena oyHKLUM B TOYKE.

13. BeckoHe4YHo Manble OYHKLMM, X OCHOBHblE CBOMCTBA. [prMepbl 66CKOHEYHO MarbIX CPYHKLIWIA.

14. BeckoHeuyHo 60orblumne PyHKLNUW, X OCHOBHbIE CBOWCTBA M B3aUMOCBSI3b C HECKOHEYHO ManbiMy CPyHKLUSMN.
MprMepbl 6ECKOHEYHO BONbLWMX (OYHKLMIA.

15. ®yHKLUW, OrpaHMYEHHBbIE B OKPECTHOCTM TOYKM . Teopema 06 OrpaHnYeHHOCTM (PYHKLIMU, UMEIOWEA KOHEYHbIN
nepegen.

16. Teopema 0 B3aUMOCBSI3U (DYHKLUW, UMEIOLLEN KOHEYHBbI npeaen, ¢ 6eCKOHEYHO Manoi doyHKLEA.

17. Teopema o npenenax apnmMeTniecknx onepaumin Haa PyHKLUUSMA, UMEIOLWNMN KOHEYHbI npeaen.

18. MNpenen anemeHTapHoOW oyHKUMW. [1penenbHbIi Nepexom B HepaBeHCTBaXx.

19. MNepBblit 1 BTOPOW 3aMeyatesnbHble nNpeaenbl, UX CNeacTBusl U NPUMEHeHWe NPy BblYUCNEHWUM NPEOENOB.

20. OnpeneneHunst HeNnPepbIBHOCTM OYHKLMM B TouKe. [oHSITME HenpepbiBHOCTY cnpasa 1 cnesa. Heobxoaumoe 1
O0CTaTo4HOE YCNOBUS HEMPEPBLIBHOCTM CPYHKUMN B TOYKE. HenpepbIiBHOCTb dNeMEHTapHbIX (PYHKLMA.

21. [NoHATME HEMPEPbLIBHOCTY Ha OTpe3ke. CBOMCTBA HENPEPLIBHLIX HA 0TPE3Ke (PyHKLNI (06 OrpaHNYEeHHOCTU GOYHKLIMN,
obpaLeHnn OyHKLMMN B HYNb, HAMBONbLIEM N HAUMEHbBLIEM 3HAYEHUSX GOYHKLNN).

22. Toukm paspbiBa PYHKLMN, MX KNAcCMAUKaLmMs N HaXoXAeHue.

23. MpupaweHune doyHkumn. OnpeneneHre Npon3soaHoN. HenocpeocTBEHHOE HaX0XAeHEe NPON3BOLHON.

24. ["'eomeTpuyeckmnin cmbicn Npon3eoaHon. KacatenbHas n HopManb K KPUBOW B GAHHON TOYKE, UX YPaBHEHUS.

25. MpocTeliwme npasuna HaxoXaeHNs NPON3BOAHOM (MOCTOSAHHON, CYMMbI, Pa3HOCTW, NPOM3BEAEHMNS U YACTHOMO
GOYHKUMRA).

26. MNpownasonHas 06paTHOW OyHKLNN.

27. NponssofHas CNOXHON OYHKLMN.

28. Jlorapudommnyeckas npon3sogHas, €€ NnpuMeHeHne ns HaxoX4eH1s NPOM3BOOHON CTENEHHO-NOKA3aTeNbHON
PYyHKLMN.

29. MpounssogHble OyHKLMIA, 3a4aHHbIX NapameTpUHecKu.

30. OudbchepeHuman doyHkuun. NpocTerniumne npasuna HaxoXxaeHns auddepeHumnanos (NOCTOSAHHON, CYMMbI, Pa3HOCTH,
NPOuN3BEAEHUS U YACTHOrO CPyHKUMiA). MNprMeHeHe nepBoro avddpepeHumana B NpMOAnXEHHbIX BbIYUCNEHUSIX.
31. NpowussogHble 1 guddepeHumnansl BbICWIMX NOPALKOB, X HAXOXAEHNUE.

32. Teopema Ponnsi, reoMeTpnyeckunin CMbIC/ TEOPEMDI.

33. Teopema JlarpaHxa. N'eomeTpuyeckuin cmbicn Teopembl. PopMyna KoHeYHbIX NnpupaweHnin Jlarpanxa. Teopema
Kowmn.

34. Mpasuno Jlonutans, ero NpUMeHeHne ONs PackpbiTUS HEONPELENEHHOCTEN.

35. loctatoyHbI NPU3HaK MOHOTOHHOCTU (PYHKUMK. CTaumMoHapHbIe U KPUTUYECKME TOYKU PyHKUMK. HaxoxaeHne
WHTEpBanoB MOHOTOHHOCTW COYHKLIMMN.

36. To4KM NOKANBbHOr0 3KCTPEMyMA (MAKCMMyMa 1 MUHUMYMa) U NOKaNbHbIE SKCTPEMyMbI cpyHKLMK. Heobxonnmoe v
[OCTaTO4Hble YCNOBMUS CYLECTBOBAHWS NOKaNbHOIO 3KCTpeMyMa doyHKLMN.

37. 'nobanbHble 9KCTPEMYMbI (HAMBONbLLEE N HAVMEHBbLIEE 3HAYEHNS) (PYHKLIMM HA OTPE3KE, UX HAXOXAEeHWe Ans
AndpbdoepeHLmpyemort pyHKLnK.

38. MMoHATUS BbINYKNOCTM U BOrHYTOCTU (pyHKUMW. [LOCTATOYHBIV NPU3HAK BbINYKNOCTU (BOFHYTOCTM) (OYHKLMW Ha
uHTepBane. HaxoxaneHne MHTEPBANOB BbIMYKNOCTW U BOFHYTOCTU GoyHKUMK. Touka neperunba rpadomka oyHKLMMW, YCIOBUS
€€ CyleCcTBOBAHMS N HAXOXAEHNE.

39. MoHsATHe acuMnToThl rpadmnka yHKUMN. BepTrkanbHble U HaKNOHHbIE aCUMNTOTI, YCNOBMS X CYLWECTBOBaHNS U
HaxoxaeHve.

40. N-mepHas To4ka, n-mepHoe apucpmeTmyeckoe npoctpaHctso R n. PacctosHne B R n.

41. N-mepHbiii wap. OkpecTHOCTb ToUkM B R n. Knaccndgomkaums Tovek (NnpeaenbHble, BHYyTPEHHUE, TPaHNYHbIE).
MHoxecTBa To4ek B R*n (OTKpbITble, 3aMKHYTbIE, OrPaHNYEHHbIE, CBA3HbIE, BbIMYKIbIE).

42. TToHsITME CPyHKLMK 2-X MEPEMEHHBIX, 3-X, N-NepeMeHHbIX. EctecTBeHHas obnacTb onpenenexnus ®HI, rpadouk
CPYHKLMN 2-X NEPEMEHHDIX, MMHAN U NOBEPXHOCTU YPOBHSI.

43. YactHble n nonHoe npupaueHns ®HI. Monsatusa npenena n HenpepbiBHOCTU PHIN. CeoONCTBA OYHKUMIA HECKONBKMX
MepeMeHHbIX HEMPEPBIBHbLIX B OFPAHUYEHHON 1 3aMKHYTOI obnacTu.

44. YacTHble Npov3BOLHbIE MEPBOrO 1 BbICWIMX NOPSAKOB, NX HAXOXAEHVE. TeopeMa O PaBEHCTBE CMeLaHHbIX
MPOV3BOLHBIX B LAHHOM TOYKE.

45. OngpdpepeHumansl @HIM nepBoro 1 BeICIIMX NMOPSAKOB, MX HaxoxaeHue. MNprMeHeHre nepBoro audogepeHumana B
NPUBNVNXKEHHBIX BBIMUCTIEHNSX.

46. [MpounseoaHas No HanpaBneHuto 1 rpagueHTt ®HIM, B3auMoCBSA3b MEXAY HUMM.
47. Npon3BoagHas HEABHON PYHKLUN HECKONBbKMX NepeMeHHbIx. [MponssogHas cnoxHon ®HI.
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48. To4km NoKanbHOro aKCTpeMyma (MakCcumyma v MMHUMYMa) 1 nokanbHble akcTpeMymbl @HI. CtaunoHapHble TOUKK.
Heobxoonmoe 1 noctaTtoqHoe YCNoBuMs NoKanbHOro akctpemyma ®OHI.

49. 'mobanbHble 3KCTPEMyMbl (Hanbonbliee 1 HAUMEHbLIEE 3HAYEHUS) COYHKLMW ABYX NEPEMEHHbBIX B OFPaHNYEHHOW
3aMKHYTOI 06nacTu, UX HAXOXAeHUe AN AMdoepeHLMpyeMoit hyHKLNK.

50. MoHsATUS ckansapHOro n BEKTOpHOro nonen. AunddepeHumnansHble onepaumm Teopymn nNons (rpaguenHT, LMBEepreHuus,
poTop, onepatop Jlannaca).

Cemectp 3

TekyLLU KOHTPONb

1. YCTHbIN onpoc

Tembl 11,12, 13, 14, 15

MNpumMepHbIe BOnpocs!:

Tema 11. MNepBoobpaszHas pyHKUMMN 1 eé HaxoXAeHne; HENOCPeACTBEHHOE UHTErPUPOBAHUE; NHTErPUPOBaHNE 3aMeHO
NepPeMEHHON 1 MO YaCTAM; UHTErpUpoBaHne OYHKUNIA, coaepXalmnx KBaapaTHbli TPEXYNEH; UHTErPUPOBaHME MPOCTbIX,
NpPaBuUibHbIX U HENPABUSIbHBIX PaLMOHaNbHbIX AP06E; MHTErPUPOBaHNE TPUTOHOMETPUYECKUX U NpPaLIMOHATBHBIX
BblpaXeHWIA; oLeHKa MHTerpana u doopMyna cpefHero aHadeHus; goopmyna HototoHa-JleiibHuua; doopMy bl 3aMeHbl
nepemMeHHol U MHTErPMPOBaHKMS MO YaCTSM B ONpeaenéHHOM nHTerpane; NpubnuxeéHHoe BolYUCieHNe onpeaenéHHbIX
WHTErpanos; NPMMeHeHNe oNpeaenéHHOro MHTerpana ans BblYMCNEHUs nnowanei NnockKnx ouryp, LANH Oyr KPUBbIX,
06BbEMOB Ten; HeCOBCTBEHHbIE MHTErpanbl N0 6€CKOHEYHOMY MPOMEXYTKY MHTErPUPOBAHUS U OT HEOrPaHUYEHHO
OYHKLIMM, NX CXOAUMOCTb 1 PACXOAMMOCTb; BbIYMCNIEHNE ABONHOIO MHTErpana cBeAeHeEM K MOBTOPHOMY; 3aMeHa
nepemMeHHbIX B IBOMHOM UHTErpane; BblYMCeHMe nnowanm nnockomn durypbl 1 obbema Tena ¢ MOMOLLbO ABOMHOro
WHTErpana; MexaHm4eckre NpunoXeHns ABONHbIX MHTErPanoB (BblYMCNEHNE MACChI, CTATUYECKNX MOMEHTOB, MOMEHTOB
VHepLUMW, KOOPAMHAT LeHTPpa TS-XECTW NNOCKOW NNaCTWHBbI).

Tema 12. [1Y ¢ pasnenéHHbIM/ 1 pasfensowmnMncs nepemMeHHbIMn, ogHopoaHble LY 1-oro nopsaaka, nuHerHoe OY 1-oro
nopsaka 1 ypaBHeHne BepHynnu, HaxoxaeHue nx obLmX U YacTHbIX peweHwnii; OY, nonyckaolwme NoHWXeHWe Nopsaka;
HaxoXAeHue obLero peleHns NMMHERHOro ofgHopoaHoro Y nopsnka n ¢ NOCTOSHHLIMU KO3CMULIMEHTAMU; TUHERHBIE
HeogHopoaHble 1Y nopsaka n ¢ NOCTOSAHHBIMM KO3(PMULMEHTAMM, HAXOXAEHNE UX 0BLWMX PEWEHUIA ANs NPaBo YacTu
crneumanbHOro B1Aa; NPMHUMMA CyNneprnosnumMm YacTHbIX PeleHnid; MeToA Bapraumny NPOnU3BONbHbIX MOCTOSHHBIX.

Tema 13. Cymma psiga, eé BbluMcneHne; HeobxoaMMbliA MPU3HAK CXOOUMOCTM PsiAa; LOCTATOYHbIV MPU3HAK PacxXxoanMoCTu
ps4a; NPU3Haku CXO4MMOCTY PSAOB C MONOXMTENbHLIMU YieHamu (cpaBHeHns, Oanambepa v Kowwu); npusHak JlenbHuua
LN 3HAaKOYepeoyoLLMXCS PSO0B; OLEHKA OCcTaTka 3HaKoYepeyowerocs psaa; abconoTHas 1 yCnoBHas CXOAUMOCTb;
HaxoX[EeHNe NHTepBarna, paguyca abCcontoTHOM CXOAMMOCTM, 061acTU CXOLMMOCTY CTENEHHOMO PSAA; Pa3noXeHve
hyHKUMIA B pag Teinopa v MaknopeHa; NpUMeHeHVe CTENEHHbIX PAL0B B NPUBAMXEHHbIX BbIMMCIEHUSX; psiabl Dypbe,
pasnoxeHne B HUX PYHKLUNIA.

Tema 14. PasmelleHusi, coyeTaHuns, nepectaHoBKM, MOACYHET NX YACNA; pelleHne KOMOMHATOPHbIX 3a[ay; KNaccuyeckoe,
reoMeTprnyeckoe onpeaeneHns BEpoSTHOCTU; OOPMYbl CIIOXKEHUS U YMHOXEHMWS BEPOSATHOCTEN; dhopMyna nomnHow
BEPOSTHOCTM; chopmyna Baiteca; cxema n oopmyna bepHynnu; npubnuxénHole goopmynbl MyaccoHa n Myaspa-Jlannaca;
LMCKPETHAs U HEMPEpPbIBHAS CNyYaiHble BENNYMHbI, CNOCOObI NX 3aaHWs; YUCTOBbIE XapakTePUCTUKK ClyvaiHON
BENUYMHBI: MATEMATUYECKOE OXMNAaHue, AUCNepcns, cpeaHee KBaapaTmyHoe OTKNOHEHUE, MOAA, MeanaHa, HavyanbHbIe U
LEeHTpanbHble MOMEHTbI; CBOMCTBA MAaTEMaTUYECKOro OXNAAHUS U AUCNEPCUM; OCHOBHbIE 3aKOHbI pacnpeaeneHms
CnyyYariHbIX BENUYMH: BUHOMMUANbHLIRA, MyaccoHa, paBHOMEPHbI, MOKa3aTenbHbI U HOPMANbHBbIA, UX YUCTOBbLIE
XapakTepuUCTUKM; HepaBeHCTBO HYebbiweBa; ANCKPeTHAas AByMepHas CrydaliHas BenuymnHa, 3aKoHbl pacrnpeneneHus eé
BEPOSATHOCTEN W YNCNOBbIE XapaKTEPUCTHKM.

Tema 15. OcHOBHble cnocobbl 3anvcu BelBOPKIW: BapUauMOHHbIA psag; CTAaTUCTUHECKWA ONCKPETHBIV U MHTEPBANbHbII
psifbl; Fpadpuyeckoe n3obpaxeHne cTaTMCTUHECKMX PSLoB pacnpeneneHns Bolbopku (MOMWUIroH, MMCTOrpamMma); YCNoBbIe
XapakTepucTKM BbIBOPKM (CpeaHee apuMeTnyeckoe, AMcnepcus, cpeHee KBaapatuiHoe OTKOHeHWe, Moaa,
mMennaHa).

2. NMucbmeHHoOe paomallHee 3apaHue

Tembl 11,12, 13, 14, 15

MpumepHble 3agaHns:

Tema 11. MNepBoobpazHas PYHKUMN N € HaXOXAEHUE; HENMOCPEACTBEHHOE MHTEMPUPOBAHUE; MHTErPUPOBAHNE 3AMEHON
nepeMeHHoN 1 Mo YaCTAaM; UHTErpupoBaHne OyHKUWIA, coaepXalmnx KBaapaTHbld TPEXHYNEH; UHTErpPUPOBaHME NPOCTbIX,
MpaBWbHbIX ¥ HEMPABUIbHBIX PALMOHANBHbIX APO6ENi; UHTErPUPOBAHME TPUFOHOMETPUYECKUX Y MPPaLIMOHANbHBIX
BbIPaXEHUIA; OLiEeHKA MHTerpana u oopmyna cpenHero 3HadeHust; oopmyna HototoHa-JeibHuLa; hopMy bl 3aMeHbl
NepPeMEHHON 1 UHTErPVPOBAHNS MO YACTSAM B ONPELENEHHOM MHTErpane; NpUBNuXEHHOE BbIYMCIIEHUE ONPEneNnEHHbIX
WHTErpanos; NpMMeHeHne onpeaenéHHOro nHTerpana ans BblYMCNeHns nnowanen nnocKnx ouryp, LAvH Oyr KpUBbIX,
06bEMOB Ten; HeCOBCTBEHHbIE MHTErpasbl N0 6ECKOHEYHOMY MPOMEXYTKY MHTEFPUPOBAHNS U OT HEOrPaHUYEHHOA
QOYHKLIMM, NX CXOAMMOCTb 1 PACXOAMMOCTb; BbIYMCNIEHNE ABONHOIO MHTErpana ceegeHneM K NOBTOPHOMY; 3aMeHa
MepeMeHHbIX B ABONHOM MHTErpane; Bbl4UCNEHUE NAOWAaAN NNOCKol courypel 1 obbema Tena ¢ NoOMOLbO ABONHOMO
WHTEerpana; MexaHn4eckne NpunoXeHns OBONHbIX MHTErpanos (Bbl4UCAEHNE MaCChl, CTATUHECKNX MOMEHTOB, MOMEHTOB
NHepUMn, KOOPAMHAT LeHTpa TS-XEeCTW NNOCKOW NNacTWHBbI).
Tema 12. [1Y ¢ pasnené&HHbiMK 1 pasfensowmmncs nepeMeHHbIMu, ogHopoaHble 1Y 1-oro nopsgnka, nuHenHoe LY 1-oro
nopsiika v ypasHeHve BepHynnu, HaxoXaeHue ux obWwmx 1 YacTHbIX pewenuid; 1Y, nonyckaiowme NOHWXEHNEe NopaaKa;
HaxoXAeHune obLWero peweHns NMHeRHOro ogHopoaHoro 0Y nopsifka n ¢ NOCTOSHHbIMU KO3((ULIMEHTAMM; NNHENHbIE
HeooHopoAaHble [1Y nopsiaka n ¢ NOCTOSHHLIMM KO3(MULIMEHTAMU, HAXOXAEHUE UX OOWMX PELLEHWI ONs NPaBo YacTu
crneumnanbHOro Buaa; NPMHUMN Cyneprno3numMm YacTHbIX PEeLeHNiA; MeToA Baprauny NPOM3BONbHbLIX MOCTOSHHbIX.
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Tema 13. Cymma psina, eé BbluMCneHne; HeObX0AMMbIA MPU3HAK CXOOUMOCTM PsAa; LOCTATOUHbIV MPU3HAK PacXxoanMoCTu
ps4a; NPU3Haku CX04MMOCTY PSAOB C MONOXMTENbHLIMU YneHamu (cpaBHeHns, OJanambepa v Kowwu); npusHak JlerbHuua
LN 3HaKoYepeyoLWMXCs PSOOB; OLleHKa ocTaTka 3Hakodepeayolerocs psna; abconoTHas v ycnoBHasi CXOANMOCTb;
HaxoX[AeHune nHTepBana, paavyca abCcontoTHOM CXOAMMOCTM, 06NacT CXOAUMOCTU CTEMEHHOIO PSAA; PasnoxXeHue
hyHKUMIA B pag Teinopa v MaknopeHa; NpUMeHeHVE CTENEHHbIX PAL0B B NPUBAMXEHHbIX BbIMMCIEHUSX; psiabl Dypbe,
pasnoxeHne B HUX PYHKLUNIA.

Tema 14. PasmelleHusi, coyeTaHuns, nepectaHoBKM, MOACYHET NX YACNA; pelleHne KOMOMHATOPHbIX 3a[ay; KNaccuyeckoe,
reoMeTprnyeckoe onpeaeneHns BEpoSTHOCTU; OOPMYbl CIIOXEHUS U YMHOXEHMS BEPOSATHOCTEN; dhopMyna nomnHow
BEPOSTHOCTM; chopmyna Baiteca; cxema n oopmyna bepHynnu; npubnmxénHole goopmynbl MyaccoHa n Myaspa-Jlannaca;
LMCKPETHAs U HEMPEPbIBHASA CNyYaiHble BENMYMHbI, CNOCOObI NX 3aaHWs; YUCOBbIE XapakTePUCTUKK CnyvaiHON
BENUYMHBI: MATEMATUYECKOE OXMNAaHue, oUCNepcns, cpeaHee KBaapaTmyHoe OTKNOHEHUE, MOAA, MeanaHa, HavyanbHbIe U
LEeHTpanbHble MOMEHTbI; CBOMCTBA MAaTEMaTUYECKOr0 OXNAAHUS U AUCNEPCUM; OCHOBHbIE 3aKOHbI pacrnpeaeneHms
CnyyYarHbIX BENUYMH: BUHOMUANbHBIRA, MyaccoHa, paBHOMEPHbIV, MOKa3aTenbHbI U HOPMANbHBbIA, UX YUCTOBbLIE
XapakTepuUCTUKKM; HepaBeHCTBO HYebbiweBa; ANCKPeTHas AByMepHas crydaliHas BenuymnHa, 3aKoHbl pacrnpeneneHus eé
BEPOSATHOCTEN W YNCNOBbIE XapaKTEPUCTHKM.

Tema 15. OcHOBHble cnocobbl 3anvcu BelBOPKIW: BapuauMOHHbIA psag; CTAaTUCTUHECKWA ANCKPETHBIV U MHTEPBaNbHbII
psifbl; Fpadouyeckoe n3obpaxeHne CTaTMCTUHECKMX PSLoB pacnpeneneHns Bolbopku (MOMWUIroH, MMCTorpamMma); YCNoBbIe
XapakTepucTKn BolBOpKM (CpenHee apuMeTnyeckoe, AMCnepcus, cpeHee KBaapaTtuyHoe OTKOHeHWe, Moaa,
mMeanaHa).

3. KoHTponbHas pabora

Tembl 11,12, 13, 14, 15

CopepxaHue ayauTopHol KOHTPONbHOM paboThi:

1) HaxoxaeHve HeonpenenéHHoro nHTerpana HenoCPeaCTBEHHbIM NHTErPUPOBAHNEM; 3aMEHON NEPEMEHHON; MO YacTsM;

2) BblYMCNEHNE ONPEenenéHHOro MHTerpana; BblMMCNEHNe C NOMOLLLIO ONpeaenéHHOro nHTerpana nnowaamn nnockom
courypbl, LAVHBI Oyrv KpUBOW, 06 bEMA Tena BpalUeHWs; yCTaHOBNEHMNE CXOAMMOCTY HECOBCTBEHHOIO MHTErpana ¢
6eCKOHEYHbIMW NpeaenamMmn NHTErPUPOBAHNS;

3) BblYMCNEHNE NOBTOPHBIX MHTErPANOB, ABONHbLIX MHTErPAOB;

4) HaxoxaeHue peweHuin 1Y ¢ pasgensiowmmMmcs nepeMeHHbIMU; HaXoXaeHve peweHnin nuHeinHoro Y nepsoro
nopsaka;

5) HaxoxpeHue pelweHuin npoctenwero Y Bbicwero nopsgka, nuHeriHoro 1Y BToporo nopsgka ¢ NOCTOSAHHbIMU
KoagopuumMeHTaMmn 1 Npasor YacTbio cneunanbHoro snaa.

6) HeobX0AUMBIA NPU3HAK CXOAMMOCTMW, AOCTATOYHbIA NPU3HAK PACXOAUMOCTH, NPeAenbHbIA NPU3HAK CPaBHEHNS;
npuaHak Janambepa, panvkanbHblii npuaHak Koww, abcontoTHas 1 ycnoBHasi CXoAUMOCTb;

7) nHTepBan, paamyc, o0bnactb CX0AMMOCTM CTENEHHOro psiaa; psiabl Tennopa u MaknopeHa;

8) knaccuyeckoe onpeneneHe BEPOSTHOCTU; BbIHUCIEHE BEPOSTHOCTM C UCMONb30BaHMEM (POPMYNbI CNOXEHUS Y
YMHOXEHWNS BEPOATHOCTEN; BblYNCEHNE BEPOSTHOCTU C MCMONb30BaHNEM (DOPMYSbl NMOMHON BEPOSITHOCTU; OOPMY b
Baieca; cpopmynbl BepHynnu;

9) amckpeTHas cnyvyanHasa BennymHa, eé YMCcnoBble XapakTepucTrkn, HenpepbiBHas cnyvyanHas BennymHa, eé Yyncnoeble
XapakTepuCTUKK;

10) nocTpoeHne ans NprBeAEHHON BbIBOPKU BapnaLMOHHOMO U CTAaTUCTMYECKOrO PAAa, BblMUCIEHNE YACTOBBIX
XapakTepuUCTuK BbIBOPKM; NOCTPOEHUE MONUIOHA U FTMCTOrPaMMbl HacToT.

Ok3ameH

Bonpochbl k sk3ameHy:

1. MepBoobpasHas doyHKUKS, eé CBOCTBA.

2. HeonpenenéHHbln nHTerpan, ycnosue ero CylwecTBOBaHNS 1 CBOMCTBA.

3. OCHOBHblE METOLbI MHTErPUPOBAHNS: HEMOCPEACTBEHHOE NHTErPUPOBaHNE, UHTENPUPOBAHNE 3aMEHON NEPEMEHHOI,
WHTErpMpoBaHue Nno 4acTsM.

4. HaxoxpeHue NHTerpanos oT coyHKLMIA, COAepXallyx KBaapaTHbIn TPEXUNEH.

5. Hel'lpaBI/IﬂbHaﬂ N npasunbHasa paunoHanbHblE ,Elp06l/l, pa3noxeHune HpaBMﬂbHOIZ ,El,p06l/l Ha NpocCTble. MHTerMpOBaHI/Ie
NPOCTbIX, MpaBu/ibHbIX N HENPABUNbHbIX paunoHanbHbIX p,p06e|7|.

6. HaxoxaeHre MHTerpanos oT TPUrOHOMETPUYECKIMX BbIPaXEHWIA. YHMBEPCAIbHAS TPUrOHO-METPUYECKas NoacTaHoBKa
1 ee NPYMEHEHME.

7. HaxoxaeHve MHTerpanos oT MppaunoHabHbIX BbIPaXEHWIA.

8. OnpefeneHHblii MHTErpan Kak npenen UHTerpanbHOM CYyMMbI, 0 reoMeTPUYECKMiA CMbIC. YCNOBUS CYLIIeCTBOBaHNS
onpenenéHHoro nHTerpana.

9. OcHoBHble cBOWiCTBa onpeaeneHHoro nHrerpana. OueHusaHve nHTerpana. Popmyna cpefHero 3HaveHus.
10. IHTerpan ¢ nepeMeHHbIM BEPXHUM NPenenoM 1 ero CBONCTBa.

11. ®opmyna HbtoToHa-NenbHuUA.

12. ®opMysbl 3aMeHbI MEPEMEHHON U HTErPUPOBAHNS NO YaCTSaM B ONpeaenéHHOM NHTerpane.

13. MpnbnunxE&HHoe BbIYMCNEHNE ONPELENEHHOrO MHTErpana (KeagpartypHbole OOPMy bl NPSIMOYTONbHUKOB, Tpanewuui,
CwumMncoHa).

14. MNnowaap NANOCKOW dourypbl 1 €€ Bbl4MCNEHNE C MOMOLBIO OnpeaenéHHoro nHTerpana.
15. nuHa oyrvn KpuBoW 1 eé BblYUCNEHME C NOMOLLbIO ONpeaenéHHOro HTerpana.
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16. O6beM TENa BpaLLEHNS U €r0 BbIYUCNIEHUE C MOMOLLBIO ONPELENEHHOIO UHTErpana.

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

19. [1BOAHOM MHTErpan Kkak npenen MHTerpanbHoM CyMMbl, YCNOBME €ro CyLecTBOBaHUS N reOMEeTPUYECKUIA CMbICH.
20. OcHOBHble CBOWMCTBA ABOWHOro MHTerpana. OueHvnBaHne ABOMHOrO MHTerpana. dopmyna CpeLHero 3Ha4eHus.

21. MNoHATUE aneMeHTapHO 06nacTy B HaNpasneHU KOOPAUHATHBIX ocei. [TOBTOpHbIE MHTerpanbl, UX BbIYUCNEHUE.
BbluncneHve OBOMHOro UHTErpana cBefeHneM K NOBTOPHOMY.

22. [NonspHble KOOpAMHATHI, X CBA3b C AekapTosbiMK, PopMyna 3aMeHbl NepeMeHHbIX B ABOMHOM MHTerpane npu
nepexoe K NonsipHbIM KoopanHaTtam.

23. BbluncneHune nnowanm nnockow cpurypbl 1 06 bEMa LMNMHAPUYECKOrO TENa C MOMOLLbIO ABOVHOMO UHTErpana.

24. TNoHATUe AmddepeHUMansHOro ypaBHEHNS NePBOro NOPSLAKa, pasnmyHblie oopMbl ero 3anucu. PelleHne, HavyanbHble
ycnosusi, oblwee 1 yactHoe peleHns 1Y nepeoro nopsaka. 3agaya Koww.

25. [Y ¢ pasnenéHHbiMm 1 pa3nensiowmmMmcs NePEMEHHbBIMU, NX PELLEHNE.

26. OnHopodHble [1Y nepsoro nopsiaka, Ux peleHuve.

27. INuHenHoe Y nepsoro nopsiaka u ero peweHve. YpasHeHne BepHynnu n ero peweHue.

28. IudbgpepeHLmansHoe ypaBHeHVE nopsaka n, pasnnyHble hopMbl ero 3anucu. PelueHne, HauyanbHble ycnosus, obliee
1 yacTHoe peweHna OY nopsaaka n. 3agada Koww.

29. [lY nopsiaka n, nonyckarowme NoHMXEeHe Nopsaka, X pelleHune.

30. lMoHsATUE NMHERHOM 3aBUCMMOCTU U HE3aBUCMMOCTU CUCTeMbl coyHKUMIA. Onpegenntens BpoHckoro. MNprMepsbl
NNHENHO HE3aBNCUMbIX CUCTEM CDYHKLIMIA.

31. NuHenHoe OY nopsagka n. OgHopogHble n HeogHopoHbie J1AY. CBoONCTBa YaCTHbIX PELEeHNiA, oyHOaMeHTaNbHAs
cuctema pewenunin OJ10Y.

32. CtpykTypa obwero peweHus ogHopoaHoro JIAY nopsaka n. CTpykTypa obuero peweHns HeogHopoaHoro J1OY
nopsgaka n. MNpuHLMN Cynepno3numm YacTHbIX PELLEHWIA.

33. OJ10Y nopsaaka n ¢ NOCTOSAHHbIMU KO3hpuUneHTamm. Xapaktepuctnieckoe ypasHeHne. HaxoxgeHne ®CP u
obuero pewexnst ONOY, korna KoOpHU XxapakTepncTUHECKOro ypaBHEHNS - AeNCTBUTENbHbIE U Pa3fINYHbIE.

34. ON1AY nopsiaka n ¢ NOCTOSAHHbIMK KO3dhdomnumeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuero pewernst ONOY, Korga KOPHU XapakTepnCcTUHECKOro YpaBHEHNS - AENCTBUTENbHBIE U €CTb KpaTHble.

35. OJ11Y nopsiaka n ¢ MOCTOSAHHbIMK KO3hdpuUmMeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuiero pewexns ONOY, Korna KoOpHU XapakTepUCTUHECKOrO YPaBHEHNS - KOMMIEKCHO-COMPSAXEHHDBIE.

36. HaxoxneHwne yacTtHoro peweHus HITOY nopsgka ¢ NOCTOSAHHbIMU KO3hPULIMEHTAMU 1 NPABOI YaCTbio
crneunanbHoro Bnaa.

37. MeToA BapraLmuy NPon3BObHbIX MOCTOSHHBIX HAaxoXAeHus obuero peweHns HIY nopsigka n ¢ NOCTOSHHbIMU
KoadodomLMeHTamMm 1 NPon3BO/NbHON NPaBOM YacTbIO.

38. MoHsATue yncnosoro paga (HP). YactudHas cymma mn octatok paga. Cxogawuecs u pacxogswmecs psabl. Cymma
psoa.

39. OCHOBHbIE CBOMCTBA CXOOSWMXCS PSAOB. He06X0AUMBIA NPU3HAK CXOAMMOCTM U LOCTaTOYHbIA NPU3HaK
pacxoamMmocTu paga.

40. [ocTaTtoyHble NPU3HAKN CPaBHEHNS (KNACCUYECKWIA 1 NpenenbHbIi) CXOAMMOCTU PSAAO0B C NMONOXUTENBHBIMM
yneHamu.

41. OTanoHHble YACNOBbIE PALbl (FEOMETPUYHECKUIA U 0BOBIWEHHDIA rapMOHUYECKNIA), YCNIOBUS MX CXOLUMOCTY U
pacxoomMmMocCTw.

42. NocTtatoyHble npusHaky Janambepa n Kown cxoonmMocTv pSLoB C MONOXUTENbHLIMW YEHAMM, YCOBUS UX
NPYMEHUMOCTWN.

43. 3Hakouepepyowmincs yucnosoin paa. MpuaHak JleinbHuua. OueHka CyMMbl 3HaKo4Yepenylolwerocs psiaa u ero
ocTarka.

44. 3HaKkonepeMeHHbIii YCNoBoi psia. ABCOMOTHO U YCNOBHO CXOLAWMECS YMCTOBbIE Psifbl, UX CBOWCTBA. JLOCTaTO4HbIN
NpY3HaK CXOOMMOCTUN 3HaKoMepeMeHHoro psaa.

45. dyHkumoHanbHbIn psg (PP). YactnuHas cymma, octaTok, ToO4Ka CXOAMMOCTU, 06nacTb onpeneneHns n obnactb
cxoaumocTu PP. Cymma chyHKLMOHaNbHOro psina. ABcontoTHo cxoswmecs OP.

46. CteneHHoit pag. MpuaHak Abens abCconoTHOM CXOAMMOCTM CTENEHHOrO psfa. Paanyc n uHtepsan abcontoTHOM
CXOOUMOCTM CTEMEHHOro paga.

47. HaxoxneHve obnactu obbl4HON 1 abCONOTHON CXOAUMOCTU cTeneHHoro psaa. OCHOBHbIE CBOMCTBA CTEMEHHbIX
pS.o0B.

48. Panbl Teiinopa u MaknopeHa. PaznoxeHue doyHkunii B psig Teinopa. MNprumeHeHne psana Teinopa B NpubanxXEHHbIX
BbIYNCNEHNSIX.

49. TpuroHomeTpuyeckumin psa. Psg ®ypoe. PasnoxeHne dpyHkunii B pag Pypbe. Pagbl dypbe ong 4ETHbIX U HEYETHbBIX
COYHKUMIA.

50. MpeameT Teopun BeposiTHocTel. MOHATUS CRyYaitHOro aKCcnepuMeHTa, cnydanHoro cobbltns. CBOMCTBO
CTaTMCTUYECKON YCTONYMBOCTM UCXO0B CNYyYaHOro aKCneprMeHTa.

51. 9nemeHTapHoe cobbiTue. MpocTpaHCTBO aneMeHTapHbIX cobbiTuil Q. CnyyaliHoe cobbiTue, Kak MOAMHOXECTBO Q .
LocToBepHoe 1 HeBO3MOXHOe cobbiTus. MNpeacTasneHve cobbiTuii B BULE anarpamm diinepa-BeHHa.

52. [leicTBNA HAL CrydYaiHbIMU COBBITUSIMU, UX FTEOMETPUYECKAS UNNIOCTPALIMS C MOMOLWbIO avarpamm diinepa-BeHHa.
COBMECTHbIE 1 HECOBMECTHbIE, NPOTUBOMONOXHbIE COBBITUS.
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53. KombrHaTopuka: npasuna CyMMbl 1 MPON3BEAEHUS; COHETaHMs], pasMeLleHnsl U NepecTaHoBKK, NoOACHET UX ymcna.

54. PaBHOBO3MOXHbIe cobbiTus. Knaccuyeckoe onpeneneHne BeposaTHOCTU. YacTtoTa, OTHOCUTENbHAs YacToTa
nosisneHns cobbiTns. CtatuctTmyeckoe onpeneneHne BepoAaTHOCTHN.

55. OCHOBHbIe CBOMCTBA BEPOSTHOCTMW. YCNOBHAS BEPOSTHOCTb COObITUSI. 3aBMCUMbIE 1 HE3aBUCKMbIE COBbLITUS.
DopMyIbl CNOXEHUS U YMHOXEHUSI BEPOATHOCTEN (41 ABYX COOLITUI).

56. MonHas rpynna cobbiTuii, runoTtessl. dopmynbl NOMHOK BeposiTHOCTU, baiteca.

57. NosTopHble ucnbitaHus. Cxema bepHynnu. ®opmyna BepHynnu. MpubnuxénHble doopmynbl MyaccoHa un
Myaspa-Jlannaca.

58. MNoHsiTUE cnyyaiiHo BennynHbl (CB). dyHKuns pacnpeneneHns cnyvyanHon BenmyHbl 1 eé OCHOBHbIE CBOMCTBA.

59. IuckpeTtHasa cnyyariHas senndunHa (O CB). Pan pacnpeneneHns, MHOroyronbHUK pacnpeneneHms, pyHKums
pacnpegeneHns [ CB, nx noctpoeHme.

60. HenpepbiBHas cnyyanHas senndnHa (HCB). ®yHkums NnoTHOCTU pacnpeneneHunsi, eé€ 0CHOBHbIE CBOWCTBA.
MNpencTasneHune cyHkummn pacnpegeneHns HCB yepes hyHKUMIO NNOTHOCTM pacnpeneneHms.

61. Matematuyeckoe oxuaaHve ONCKPETHON 1 HeENpPepbIBHOM cny4vainHon BennymH. OCHOBHbIE CBOWCTBA
mMaremaTtnyeckoro oXunaaHus.

62. [lncnepcusa n cpeaHee KBaapaTU4HOe OTKJIOHEHWE cny4yaliHoi BennyuHbl. OCHOBHbIE CBOWCTBA ANCMEPCUN.
BbiuncneHve oucnepcumn OUCKPETHOW U HEMPEPbIBHOM CRyYaiHbiX BENNYMH.

63. HauyarnbHble 1 LeHTpanbHbie MOMEHTbI K-0ro nopsiaka, B3anMocBs3b Mexay HAMU. ACMMETPHS 1 aKCLece.

64. briHoMManbHbIN 3akoH pacnpenenenns LCB, ero YncnoBble XapakTEPUCTUKU (MaTeEMaTNYECKOE OXUAAHNE 1
ancnepcus).

65. MyaccoHoBckuin 3akoH pacnpenenerHns JCB, ero 4yncnosbie xapakTepUCTUKKN (MaTeMaTuyeckoe OXnaaHne u
ancnepcus).

66. PaBHOMepHbIi 3akoH pacnpeneneHms HCB, ero 4ncnoBble xapakTePUCTUKN (MaTEMATMYECKOE OXMAAHNE U
avcnepcus).

67. MNokasaTtenbHblil 3akoH pacnpeneneHns HCB, ero Yucnoeble XxapakTepmucTkm (MatemaTnyeckoe oxungaHue u
ancnepcus).

68. HopmanbHbIli 3akoH pacnpegenerHus HCB, ero 4ncnosble xapakTepucTuky (MateMatmyeckoe oxumaaHme,
ancnepcus). CTaHgapTHbI HOpPManbHbIA 3aKOH pacnpeneneHns. WHterpan Jlannaca v ero npyumeHeHve ons
BbIYMCNIEHNS BEPOATHOCTM NonagaHns HopManbHo pacnpenenénHon CB B 3anaHHbIvi uHTepBan. [Npasmno ?Tpéx curm?.

69. HepaseHcTBO Yebbiwesa. MNoHsATNE 0 3akoHax 60OMbLWKX YACEN U LIeHTPanbHO NpeaenbHOR TeopeMe Teopum
BEPOATHOCTEN.

70. NpeameT MmaTematnyeckon ctatuctmkm. OCHOBHbIE 3aa4M MateMaTuyeckor cTaTucTnkn. Baammocesab
mMaremMaTtnyeckon CTaTUCTUKM U TEOPUN BEPOATHOCTEN.

71. FeHepanbHas COBOKYMHOCTb 1 Bbibopka. OCHOBHbIe CNMOCOBbI OpraHn3aumm Boibopkm (MOBTOPHbIA 1 6ECMOBTOPHbIN
ot6op). PenpeseHTatuBHOCTb BbIGOPKM. CnyvaiHas Beibopka. BbiGoOpoYHbI MeTod, Kak OCHOBHOW METOL,
mMaremaTtn4yecKon cTaTUCTUKMN.

72. BapuaumoHHbii psag. MennaHa n pasmax BbIGOPKW, UX HAXOXAEHME.

73. CTatncTnyecknin psg pacnpeneneHns Boi6opku. VIHTepBanbHbIf CTaTUCTUYECKMIA PSA 1 ero NoCTpoeHue.
padouyeckoe npencTaeneHme Bol6OPKU: MONUIOH, FMCTOrpamMma, Ux NocTpoeHue.

74. CpenHee apnghMeTmyHeckoe BbIBOPKM, €ro CBONCTBA W BbIYMCIEHNME.
75. Odcnepcus BoIBOpKM, €€ CBOMCTBA W BblYMCNEHME. VicnpaBneHHas ancnepcus Bblbopky. BaavmocBsab avcnepcuii.

6.4 MeToounueckne matepuanbl, onpeaensitome npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa pesaTeNlbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpoBaHUSA KOMMNETEeHLUN

B K®Y pericteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKM 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyluas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

Ins 3ayéra:

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

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

[ins ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouepypa oLeHUBaHUA 3HAHMA, YMEHUIA, HABBIKOB U (UNN) onbiTa dtan | Konuyectso
KOHTpOns DesTeNlbHOCTU, XapakTepu3yoLLLuX aTtanbl hopMUpPOBaHUSA KOMMETEeHL NI 6annos
Cemectp 1
TeKyL i KOHTPOb
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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

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 1 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.

lMncbmeHHoe Oéyqarouwlecg nony4aroT 3agaHne no ocseweHno Oﬂpe,ﬂ,eﬂéHHbIX TeopeTndHeckux
gomMaulHee BOMPOCOB Mnn peweHnto 3ana-d. PaboTa BbINOMHAETCS NMMCbMEHHO oMa 1 2 22
3anaHue cnaértcs npenogaBsare’sto. OueHuBatoTcs BnageHne martepunanom rno teme
p3.60TbI, aHannTn4yeckune CﬂOCO6HOCTI/I, BnageHne Metonamn, yMeHmnsa n HaBblkKK,
HeobxoOMMble ONS BbIMONHEHUS 3a0aHWNA.

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEPKU YCBOEHUS MpoliaeHHoro Matepuana. PaboTa 3 22
BbINOHAETCS B MUCbMEHHOM BUae 1 coaétcs npenogasartento. OueHnBarTcs
BnafeHne matepuanom no teme paboTbl, aHaNUTUYECKME CMOCOBHOCTY, BNaaeHne
MeToaMu, yMEeHMsl U HaBblKK, HeOBXoaUMble N1 BbINOMHEHWS! 3a0aHWiA.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMIINHGI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHuns) n Bpems Ha
noaroToBky. 3a4€T NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHOA
gopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKU 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUIA 1 PELLEHUN NPAKTUYECKNX 3a0aHWiA.

CemecTp 2
TekyLLUA KOHTPONb

YCcTHbIN onpoc |YCTHbIM ONpOC NPOBOAMTCS HA NPaKTUYECKMX 3aHsATUsAX. Obyyatowmecs
BbICTYNalOT C Aoknanamu, COOBWEHNAMN, AOMONHEHWSIMU, YHACTBYIOT B 1 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.

MucbmeHHoe  |OB6yvarowmecs noayyatoT 3aaHne No OCBELLEHMIO ONpeaenéHHbIX TEoOPETUIECKNX
JomallHee BOMPOCOB MW pelleHnio 3ana4y. PaboTa BbINONHSETCS NMCbMEHHO AoMa U 2 22
3anaHve cnaétcs npenogasatento. OLeHMBAOTCS BNaAeHWe Mateprasnom no Teme
paboTbl, aHaNUTUYeckme cnocobHOCTW, BNadeHne MeToaaMun, YMEHNs U HaBblKK,
HeobxoAuMble ONs BbINONHEHUS 3a0aHWA.

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoi pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NpoOBEpPKU YCBOEHUS MpoiaeHHoro Matepuana. PaboTa 3 22
BbINOSIHAETCS B MUCbMEHHOM BUAe n coaétcs npenogasartento. OueHnBalTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, yMEeHMsl U HaBblKW, HeOOX0AUMbIE AN BbINOMHEHWS 3a0aHWiA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEpPKY OCBOEHMS AUCUMMNIVHBI. DK3aMeH 50
MPOBOAUTCS B YCTHOM UM NMUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no Bcem Temam kypca. Obyvyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTcs BNafeHue Matepunanom, ero CUCTeMHoe
0CBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW 1 YMEHUS Npu
aHanuae NpobneMHbIX CUTyaunii U peleH NPakTUYecKnx 3aaaHuni.

CemecTp 3
TekyLLUA KOHTPONb

YCTHbIA ONPOC |YCTHBIA ONPOC NPOBOAMNTCS HAa NPAKTUYECKMX 3aHATUAX. Obyyarowmecs
BBICTYNAKOT C AOKNanaMW, COOBIWEHNSAMM, NOMONHEHNSIMU, YHaCTBYIOT B
OMCKyCcCcUW, 0TBEYatoT Ha BOMpOCkl npenogasatens. OueHnBaeTcs ypoBeHb
JloMallHel NOAroTOBKM MO TEME, CMOCOOHOCTb CUCTEMHO U NOTMYHO M3naratb
Martepuan, aHann3npoBaTb, POPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.

lMncbMeHHoe Oéyqaroumec;l nony4aroT 3agaHne no ocseweHuo OI'Ipe,D,eﬂéHHbIX TeopeTn4eckunx
gomMaulHee BOMNPOCOB 1K peLleHnto 3anad. PaboTa BbINONHSIETCS MMCbMEHHO OoMa U
3aiaHue cpnaértcs npenogaearterto. OueHuBatoTcs BnageHne maTtepunanom rno teme
pa60TbI, aHannTn4yeckumne CI'IOCOGHOCTI/I, BnageHne Metogamum, yMeHmnsa n HasblkKy,
HeobxoOuMble ONs BbINONHEHUS 3a0aHWA.
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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 3 22

BbINOSIHAETCS B MUCbMEHHOM BULE U cOAETCS npenogasartento. OueHuatotcs
BnageHue matepuanom no teme pa6OTbI, aHannTn4yeckune CI'IOCOﬁHOCTVI, BnageHve
MeTonamun, yMeHnsa U HaBblKW, HeobxoOuMble ONs BbIMONHEHUS 3a0aHWA.

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYIO0 NPOBEPKY OCBOEHUS OUCUMMNHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CNOCOOHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHannae NpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHunii.

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)
OcBoeHne oucumMnnmnHbl (Mooyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb OOCTYNHA 0byyaloWwmnMcs B OAHOM M3 ABYX BapMaHToB (MMbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00yHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NeYaTHbIX U3LaHWA BBNNOTEYHBIN
hOHL [OMKEH BblTh YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOANUMON N1 OCBOEHUS AUCLMMNAVHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHU YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)

EqWorld Mup matematnyeckux ypasHeHun - http://eqworld.ipmnet.ru
Math24.ru Beicwasa matematuka - http://math24.ru
EcTtecTBeHHO-HayuHbI 06pasoBaTenbHbli nopTan - http://www.en.edu.ru
WHTepHeT-nopTan pecypcos no matematuke - http://www.math.ru

9. MeToguyeckme ykasaHus ons 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumm Ha nekuusax nanaraetcs treopetnyeckuii matepman. lNpuyém KOHCNEKT NekLmiA, OCTaloWNnes y
CTYOEHTOB B peaynbTaTte UX NPOCNYLNBAHUS, HE MOXET MOSTHOCTbIO 3aMeHUTb y4ebHuKa, ero uenb -
hbopMynmnpoBka OCHOBHbIX YTBEPXAEHUIA 1 onpeaeneHuni. [Npocnywas Nekuunio, CTyAEHT JONXEH
03HaKoMnTbCS ¢ 6onee NoApPobHLIM N3NOXEHNEeM MaTepuana B y4ebHuKax U3 cnmcka OCHOBHOW 1
DOMONHUTENBHOM NUTEpatypbl. JIekuum MOoryT NnpoBOAUTLCA Kak B TPaAULIMOHHON dhopMe B
ayoutopun, Tak U ANCTaHUMOHHO, C MPUMEHEHNEM COBPEMEHHbIX LMMPOBbIX 06pa3oBaTebHbIX
TEXHONOrWiA, Ha cneayowmnx nnatdopmax n pecypcax: B komaHae "Microsoft Teams”, B BuptyanbHoi
ayanTopun.
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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

Bup pabot MeTtoaunyeckue pekomeHaauum

npakTnyeckme | idyyeHne gucumnnnHbl nogpasymeBaeT He TONbKO OBlafeHNe TEOPETUHECKUM MaTEPUANoM, HO 1
3aHAaTNA nony4yeHne NpakTMYeCckmx HaBbIKOB PELEHNS 3a8ay Ha ayaUTOPHbIX NPaKTUYECKNX 3aHATUAX, LNS
6onee rnybokoro NOHMMaHWs pasfenos AUCLMIMIMHLI, a TaKXe pasBuTre abCTPakTHOrO MbILIEHNS U

CMOCOBHOCTM CaMOCTOSTENBHO [0Ka3blBATh YACTHbIE YTBEPXAEHUS. [1pakTMieckne 3aHATUS MOryT
NPOBOAUTLCS KaK B TPAAULMOHHON chopme B ayamTopun, Tak U AUCTAHLUUOHHO, C NPUMEHEHNEM
COBPEMEHHbIX LIMGPPOoBbIX 06pa30BaTeNbHbIX TEXHOMOMMIA, HA CneaywWwmx NnatgopMax u pecypcax: B
komaHge "Microsoft Teams", B BupTyanbHoi ayamtopuu.

camocTtos- | CamocTosiTenbHas pabota - 370 BUL 3aHATHS, HA KOTOPOM 06y4arolmecs ¢ onpenenéHHomn nonei
TenbHas CaMOCTOSATENbHOCTU BBIMOMHAOT PA3NMYHOro poaa 3aaaHusi, npunaras HeobxoauMble Anst 3TOro
paboTa YMCTBEHHbIE YCUNS 1 MPOSIBNISS HABbIKM CAMOKOHTPONS U caMoKoppekumn. CaMocTosTenbHast
paboTa BknoyaeT B cebs: M3ydeHne TEOPETUHECKOrO MaTepuana no KOHCMNeKTaM Nekuui n
y4ebHVKaM; BbINOMHEHVE UHAMBUOYaNbHBIX MMCbMEHHbIX LOMALWHWX 3a8aHWUiA; NOATOTOBKY K
ayaMTOPHbLIM KOHTPO/bHBIM paboTam; NOArOTOBKY K 9K3aMeHy/3auéTy.

YCTHbI onpoc | MNpakTuyeckoe 3aHATME NpeanonaraeT Takxe Kak onpoc TeopeTMyeckoro martepmana rno reme
3aHATUSA, TaK 1 ONPOC NPEeAIOXKEHHbIX NpenoaaBartenieM NPakTUY4eCcKnx 1 TeopeTnYecknx 3agaHuin
0N CaMOCTOSATENbHOMO PELIEHNS Ha ayaAUTOPHOM NPaKTUYECKOM 3aHATUK. Mpyn NoaroToBke K yCTHOMY
ONpoCy TEOPETMYECKOro Matepuana cnegyet opueHTUpoBaTbCa Ha BONPOCHI, yka3aHHble B pasgene
6.3 pabouyeli NporpamMMmbl, Ha KOHCMEKTbI NEKUMIA, a Takxe y4ebHMKN N3 peKOMeH40BaHHOro crnmcka
nutepatypbl. YCTHbIA ONPOC MOXET NPOBOAUTLCS Kak B TPAAULUNOHHOM (bopMe B ayANTOPUM, Tak U
OVNCTaHLUMOHHO, C MPUMEHEHNEM COBPEMEHHbIX LIndPOoBbIX 06pasoBaTeNibHbIX TEXHONOMIA, Ha
cnenyouwmx nnatgopmax n pecypcax: B komanae "Microsoft Teams", B BuptyanbHoi ayautopun.

nMcbMeHHOe | ns BbINONHEHUS MHAMBMAYANbHbLIX MMCbMEHHbBIX OOMAWHUX 3a4aHUiA 0byYalowWwmniics JOMXKeH
JomalHee | NOBTOPWTb COOTBETCTBYIOWMIA TEOPETUHECKUIA MaTepuan, BHUMATENbHO, C BbINONHEHNEM BCEX
3afaHve LelicTBnii Ha Bymare, pa3obpaTb PeLWEHHBIE HA ayANTOPHOM NMPaKTUYECKOM 3aHSTUIN NPUMEPDI 1
nocne 3Toro NPUCTYNUTb K PELLEHNIO NPeaNOXeHHbIX 3aaaHuii. [MpakTnyeckme 3anaHns,
BbIMOMIHEHHbBIE B ayAUTOPWM, NPeLHAa3HAYEeHbl A yKasaHus obwmx MeTOLOB peLEHNs 3aaay
onpenenéHHoro Tnna. 3akpennTb HABLIKM MOXHO NKLb B PE3YyNbTaTe CaMOCTOATENbHON PaboThl.
MpuMepHoe coaepXaHne NMCbMEHHOrO AOMALIHEro 3aaaHus npveeneHo B pasaene 6.3 paboyen
nporpammbl. MNpw BbINOMHEHNN MHAMBUAYANBHOrO MMCbMEHHOIO NOMALHEr0 3a4aHUst HE0OX04UMO
NpUaepPXnBaTbCA Cneayownx npasun: 1) 3agaHne LONXHO ObiTb BbINONHEHO B OTAENbHO
YYEHNYECKOW TETPALM C NONSMU HE MEHEE 3 CM A1 3aMeyaHnii npenogasatens; 2) Ha 0bnoxke
TeTpaam ykasblBaloTCa HassaHWe AUCUMNIVHBI; HOMEp BapuaHTta 1 HoMepa pewaembix 3agad; e.1.0.
CTyLleHTa, BbINONHMBLErO PaboTy, ero HOMep rpynrbl U HOMEP 3a4eTHOMN KHMXKK; D.U.0.
npenogaeartens, nposepsiolwero paboTy; 3) ycnosus 3aaay NepenucbiBaoTCs NONHOCTLIO, He3
COKpalLLEHsi CNOB; MPUBOAUTCS NOAPOOHOE pelleHre 3a8ay (HEPTEXMU MOXHO BbINOMHSATb akKypaTHO
OT PYKW), B KOHLLE PELIEHNS NPUBOAMTCS OTBET; 4) B paboTy AOMXHbI BbITb BKNOYEHBI BCE 3a4a4L,
yKasaHHble B 3aaHun, CTPOro no nopsiaky HOMEPOB; 5) BbINONHEHHas paboTa coAETCs Ha NMPOBEPKY;
ecnu B paboTe UMetoTCs OWMBKK, CTYOEHT AONXEH BbIMONHUTL BCe TPeBOBAHUS Npenonasartens,
N3NOXEHHBIE B PELIEH3MU 1 cAaTb paboTy ¢ NCNpaBneHNSMM HA MOBTOPHYIO NMPOBEPKY; 6) HUKakne
NCMPAaBNEHNS B TEKCTE YXe NPOBEPEHHON paboTbl HE [ONYCKATCS; BCE NCMPABNEHNS
3anucbiBatoTCs Nocre peueHsny npenogasarens ¢ ykasaHuem HoMepa 3anaqu, K KOTopor OTHOCATCS
LOMOSIHEHNS 1 UCNpaBneHns; 7) pabota MOXET ObiTb BbINOMHEHA 3aHOBO B CNy4ae BbISIBNEHNS
CepbE&3HbiX 3ameyaHnii 1 owmnbok; 8) B KOHLLE TETPALM PEKOMEHOYETCS OCTABNATb HECKONBKO YMCTbIX
CTpaHuWL, ANns AOMONHEHWA 1 ucnpaeneHunii. lNocne NpoBepku NMCbMEHHOE AOMallHee 3aiaHne
npeaobsBnseTcs K 3awmute. Ha 3awmre CTyAeHT AOMXEH NokasaTb CBOE YMEHWe pewaTb 3a4a4u,
noLoBHble TEM, YTO MMEIOTCH B €ro 3afaHun. 3awmta NpoBOAUTCS B (DOPME KOHTPONbHON paboThbl.
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Bup pabor

MeToaouyeckme pekomeHoauum

KOHTPONbHas
pabota

Mpu NOAroToBKe K ayAUTOPHBIM KOHTPOMBbHBLIM paboTam cneflyet NOBTOPUTL COOTBETCTBYHOLMNIA
TEOPETMNYECKNIA MaTepuan, a Takxxe NpoCMOTPETbL NPaKTUYECKMe 3aAaHnm1, KOTopble pasbrupannceb n
pewanncb Ha ayaUTOPHbIX 3aHATUSX U Aoma. [poBoANTCS KOHTPONbHas paboTa no MHANBULYaANbHbLIM
3aaHunaMm, NpennoxXeHHbIM npenogasarenem, aHanornyHolM JoMalHUM 3agaHnsam. Bpems
BbIMOMHEHNSI KOHTPONBbHOW paboThl 1 yac 30 MUHYT. [NprMepHble 3aAaHNst KOHTPOMbHBIX paboT
npuBeneHbl B pasaene 6.3 pabouei nporpammbl. KOHTponbHas pabota MoXeT NPOBOAMTLCS Kak B
TpaguUNOHHON hopMe B ayanTopun, Tak 1 QUCTAHUMOHHO, C MPUMEHEHNEM COBPEMEHHbBIX LIMGOPOBbIX
obpaszoBaTenbHbIX TEXHONOMMIA, Ha cneayowWwmx nnatgopMax u pecypcax: B komanae "Microsoft
Teams", B BupTyanbHoi ayamtopuu.

3a4et

3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMNAMHBL. MOXeT NpoBoAMTLCS Kak B
YCTHO-MUCbMEHHOW ¢hopMe Mo bunetam, Tak U B (DOPMe NUCbMEHHOW 3a4éTHOM paboTbl. B cnyyae
npuMeHeHns B 06pasoBaTenbHOM NPOLECCe AMCTaHLMOHHbIX 06pa30BaTeNbHbIX TEXHONOIW,
obyyatowmecs coalT 3a4é€T Ha cnedyolwmx nnaTgopmax n pecypcax: B komaHge "Microsoft Teams”, B
BupTyanbHoi ayamtopun. bBunet cogepXxuT asa TeopetuHeckmnx Bonpoca 1 npumep, BpeMs Ha
MOLrOTOBKY K 0TBETY - 20 MUHYT. [TucbMeHHas 3a4étHas paboTa conepXxut 14-16 3anaHuii, BpeMms
BbINONHEeHNs - 90 MuHyT. OueHMBaeTCsa BnageHne Mmatepranom, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWS!, HABLIKW 1 YMEHUS NPU PELIEHNN NPAKTUYECKUX 3aLaHUIA.
Mpwn noaroToBke K coaye 3a4éra HeobXo0oUMO ONMpPaTbCs, MPEXAe BCEro, HA KOHCMEKTbl NEKLMIA 1
PEeKOMEeH0BaHHbIE NUCTOYHWKK MHADOpMaLINN.

3K3aMeH

OK3aMeH HaueneH Ha KOMMIEKCHYO NPOBEPKY OCBOEHMS AUCLUMNANHBLL. MOXeT NpoBOANTLCS Kak B
YCTHO-NNCbMEHHO dhopme no buneTam, Tak U B popMe NUCbMEHHO aK3aMeHaUNOHHON paboTol. B
cnyyae npuMeHeHusi B 06pasoBaTenbHOM NpoLecce ANCTaHLUMOHHbIX 06pa3oBaTeNbHbIX TEXHONOM A,
obyyatowmecs coarT 3a4éT Ha cnenyowmx nnatgopmax n pecypcax: B komaHae "Microsoft Teams”, B
BupTtyanbHon ayautopun. bunet coaoepXxumT aBa Te0peTUYeckKnx Bonpoca u npumep, Bpems Ha
NMoAroToBKY K oTBeTy - 20 MUHYT. lNMcbMeHHas ak3aMeHaunoHHas pabota coaepXxut 14-16 3agaHui,
BpeMs BbiNosiHeHns - 90 MyuHyT. OueHmBaeTCs BnageHne matepnanom, ero CUCTEMHOE OCBOEHIE,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHWS, HABbIKU 1 YMEHNS NPY PELLEHUN NPaKTUYECKNX 3a4aHWA.
Mpun noaroToBke K coade ak3ameHa HeobxoaMMo OnNMPaTbCs, MPeXae BCero, Ha KOHCNEKTbl NeKUnii 1
PEKOMEHI0BaHHbIE UCTOYHUKN MHApopMauun, Becb 06bEM paboTbl peKoMeHayeTcs pacnpenensito
pPaBHOMEPHO MO OHSAM, OTBEAEHHBIM AN NOArOTOBKY K 3K3aMEHY U KOHTPONMPOBAThb KaxXxablh AeHb
BbINOMHEeHNs paboTol.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moaynio), BKJaoUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnun 3 k paboyei nporpaMMme OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUsi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLnannanpoBaHHoi Mebesbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOHEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp 4ns pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayautopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUNIMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNWAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 30,0POBbSI

CrpaHunua 25 ns 29.
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbiM nnaHom no HanpasneHuto 08.03.01
"CTpoutenbcTeo” 1 NPOdOUAI0 NOAroToBKM "MNpPOMbIWAEHHOE 1 rPaXhaHCKoe CTPOoMTENbCTBO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.14 Maremarvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 08.03.01 - CTponTenbCTBO

Mpodpunb noaroToBkmM: MPOMbIWNEHHOE U rpaxXAaHCKOe CTPOUTENbCTBO
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: 3a04HOE
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. AymeHés J1. T. Boicwas matematuka : y4ebHuk / J1.T. Aumenés. - Mocksa: L PUOP: HUL NHdpa-M, 2013. - 752 c. -
(Bbicwee obpasoBaHve; bakanaspuar). -B nep. - ISBN 978-5-369-01032-7 - URL.:
https://znanium.com/catalog/product/344777 (nata obpaueHus: 23.07.2020).- TeKCT : 3NEKTPOHHbIN.

2. l'ycesa E.H. Teopus BeposiTHOCTEl U MaTemMaTuyeckasl ctatnuctuka : yuebHoe nocobue / E. H. IlN'ycesa. - 5-e nag.,
ctepeoTtmn. - Mocksa : ®nuHTa, 2011. - 220 c. - ISBN 978-5-9765-1192-7. - URL:
https://znanium.com/catalog/product/406064 (aata obpaleHus: 23.07.2020).- TeKCT : 3NEKTPOHHbINA.

3. 3agayHrk no BbiCcWwel MaTemaTnke Ans By30B : ydiebHoe nocobue / B. H. 3emckos [1 ap.] ; non pea. A. C. Mocnenoea
.- 3-e 3., cTep .- Ekatepunbypr : N3p-8o ATI, 2015 .- 512 ¢ : un. - (YuebHuk ong By3oB. CneumnanbHas nutepatypa) .-
Mpun.: c. 498-509 .- B nep .- ISBN 978-5-8114-1024. - TekcT: HenocpeacTBeHHbIN. (100 3K3.)

4. Mbiwknc A. L. Nekumn no Beicwe matematuke: yuebHoe nocobue / A. . Mbiwkuc. - CaHkT- MNeTtepbypr: N3a-80
Tanb', 2009. - 688c. - ISBN: 978-5-8114-0572-5.- TekcT: HENOCPEACTBEHHbIN. (46 9K3.)

5. MucbMeHHbIl [O.T. KOHCNEKT nekumii Mo BbICIIEN MaTeMaTUKe: NOMHbIA Kypc: y4ebHuk ons By3oB / M. T. [TMCbMEHHbIN.
-Mocksa: Aiipuc-npecc, 2009. - 608 c.- ISBN: 978-5-8112-3775-3.- TekcT: HenocpeacTBeHHbI. (59 ak3.)

JononHutenbHasa nuteparypa:

1. AHTOHOB B.W. DnemeHTapHas matematuka ons nepBoKypcHuka : yiebHoe nocobue / B.U. AnToHoB, @.U. Koneneswy. -
CaHkT-leTepbypr : JlaHb, 2013. - 112 ¢. - ISBN 978-5-8114-1413-0. - URL: https://e.lanbook.com/book/5701 (nata
obpaweHns: 23.07.2020). - TEKCT : INEKTPOHHbIN

2. Bnagumnpckuin b. M. Matematuika [: obwuii kypc : y4ebHuk / B. M. Bnagummpckuia, A. B. FopcTko, S. M.
Epycanumckuii. - 4-e nsg., crep. - CaHkt-Metepbypr : NlaHb, 2008. - 959 c. : un., Tabn. - ([YuebHukn ansi By30B.
CneumnanbHast nutepartypal). - bubnuorp.: c. 948-950. - MNpeam. ykas.: c. 951-957. - Oon. MO. - B nep. - ISBN
978-5-8114-0445-2. - TekCT: HENOCPEACTBEHHbIRA. (65 9K3.)

3. 3apayHurk No BbICLIEN MaTeMaTrke aJisl By30B : y4ebHoe nocobue / B.H. 3emckos [u ap.] ; noa pen. A.C. MNocnenoga. -
CaHkT-lMeTepbypr : laHb, 2011. - 512 c. - ISBN 978-5-8114-1024-8. -URL: https://e.lanbook.com/book/1809 (nata
obpaweHns: 30.07.2020). - TEKCT : INEKTPOHHbINA

4. Kypc BbiClLel i MaTeMaTVky : BBEAEHME B MaTEMATMYECKUIA aHann3, guddepeHLmanbHOe NCYUCTEHNE: NEKLLN 1
npakTukyMm : yuebHoe nocobue / [aBT.kon.: J1. A. KysHeuos u ap.] ; nog pen. . M. MeTtpyuwko. - 4-e uag., ctep. -
CaHkT-lMeTepbypr : laHb, 2009. - 288 c. : un. - (Y4ebHVKM ONs By30B : crieumanbHas nutepatypa). - bubnwuorp.: c. 283. -
Mpun.: c. 243-269. - Pek. MO. - B nep. - ISBN 978-5-8114-0578-7. - TekCT: HENOCPEACTBEHHBINA. (29 3K3.)

5. Kypc BbiCwien MateMaTukn: MHTerpanbHoe ncHnucneHne, PyHKLUMmM HeCKONbKUX NePEMEHHbIX, auddepeHumnanbHble
ypaBHEHWSI: NEKLWMN 1 NPaKTUKyM : yuebHoe nocobve / [H. B. M'ynuyes v gp.] ; nog obw. pea. U. M. MeTtpyuwko. - 2-e nag,.,
cTep. - CanHkT- MeTtepbypr : laHb, 2008. - 608 c. : un. - (Kypc Bbicwiei matematuku. YuebHukn ons By3os. CrneuunanoHas
nuTepartypa). - bubnuorp.: c. 595. - Pex. MO. - B nep. - ISBN 978-5-8114-0633-3. - TeKcT: HenocpenCTBEHHbIN. (29
9K3.)

6. Kypc Bbiclielt MaTeMaTiky : KpaTHbIE MHTErpanbl, BEKTOPHbIA aHann3: nekLMu 1 NpakTukyMm : yuebHoe nocobue / [aBT.
kon.: H. B. l'ynnues n ap.] ; noa pea. N. M. MeTtpyuwko. - 3-e usg., ctep. - CaHkt-MNeTtepbypr : NaHb, 2008. - 318 ¢. : wn. -
(YuebHuKkM ons By30B : cneumanbHas nutepatypa). - bubnuorp.: c. 313. - Pek. MO. - B nep. - ISBN 978-5-8114-0727-9. -
TeKkcT: HenocpeacTBEHHbIR. (29 9k3.)

7. Kypc BbiClIel MaTeMaTuku : TEOPUSt BEPOATHOCTEN: NEKLUM U NPakTUKyM : yuebHoe nocobue ons By30B / [aBT. kon.: U.
M. MeTpywko n ap.] ; noa obw. pen. U. M. MeTpywko. - 3-e n3L., crep. - Cankt-Metepbypr : NlaHb, 2008. - 347 c. : un. -
(YuebHukmn ans By30B : cneumansHas nutepartypa). - bubnuorp.: ¢. 342. - Mpwun.: ¢. 337-341. - Oon. MO. - B nep. - ISBN
978-5-8114-0728-6. - TekCT: HENOCPEACTBEHHBINA. (29 9K3.)

8. MatemaTtuka B npumepax 1 3agadax : yduebHoe nocobue / O.M. Oertsapesa, J1.H. Xypbenko, I".A. HukoHosa, H.B.
HukoHoBa, C.H. Hypuesa. - Mocksa : MH®PA-M, 2020. - 372 c. - (Beicwee obpasoBaHue: bakanaspuar). - ISBN
978-5-16-011256-5. - URL: https://znanium.com/catalog/product/1077632 (naTa obpaleHmsi: 30.07.2020).- TekcT :
3NIEKTPOHHBbIN.
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9. C6opHUK 3a4a4 Mo BbICWE MaTeMaTrke C KOHTPONbHbIMU paboTamu. 1 kypc: [yuebHoe nocobue ons By3os] / K. H.
NyHry [n op.]. - 9-e u3a. - Mockea : Alipuc-npecc, 2011. - 576 c. : un. - (Bbiclwee obpasosaHue). - B nep. - ISBN
978-5-8112-4389-1. - TekCT: HENOCPEACTBEHHbIN. (42 3K3.)

10. CHopHWMK 3a[ady no BbICLIE MATEMATUKE C KOHTPOMbHbIMK paboTamu. 2 kypc: yuebHoe nocobue / K. H. JlyHry [u op.] ;

nog pea. C. H. ®envHa. - 7-e usgn. - Mocksa : Anpuc-npecc, 2011. - 591 c. : un. - (Bbiclee obpaszosaHue). - Mpun.: c.
589-590. - B nep. - ISBN 978-5-8112-4074-6.- TekcT: HENOCPELACTBEHHbIN. (40 3K3.)
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.14 Maremarvka

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

Hanpasnenue nogrotosku: 08.03.01 - CTponTenbCTBO

Mpodpmnb noaroTosku: MPOMbIWAEHHOE W FPaXaaHCKOe CTPOUTENbCTBO
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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