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Mporpamma ancumnnuHbl "MatemaTtuka"; 09.03.04 "lporpamMmHas nHxexepus”.

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 "MatemaTtuka"; 09.03.04 "lporpamMmHas nHxexepus”.

Mporpammy oucumnnuHel paspaboTan(a)(v) 3aBeayownii kadenpoi, o.H. (npodeccop) Mabbacoe H.C. (Kagenpa
maTtemartuku, VIHxeHepHo-cTpouTenbHoe otaeneHune), NSGabbasov@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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OriK-1 BnafeHneM OCHOBHbIMM KOHLIENLMSMU, MPUHLIMIAMU, TEOPUAMU 1 chakTamu,
CBA3aHHbIMU C MHGOPMATMKON

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

TEOPETUYECKME OCHOBbI NIMHENHOV anrebpbl, BEKTOPHOMW anrebpbl U aHANNTUYECKOW rEOMETPUN;
JndpdpepeHunanbHOro N MHTErpanbHOro NCYUCNeHns; aupgepeHunanbHbiX ypasHEHNA; YACTOBbIX U
PYHKLMOHaNbHbIX PAO0B; TEOPUN BEPOATHOCTEN U MateMaTtuyeckon CTaTUCTUKK

JonxeH ymeTb:

MCNoNb30BaTb MaTeMaTUyYeCKuin annapart B I'IpO(*)eCCMOHaHbHOIZ 0eAatenbHOCTN; NpoBOONTb pacqém Ha OCHOBE
NOCTPOEHHbIX MaTeMaTn4eCckumnx mMogenemn

JonxeH Bnanetb:

MeTonammn NMHeRHoN anrebpbl, BEKTOPHOR anrebpbl 1 aHaNNTUYECKOW reoMeTpun, MaTeMaTUYEeCKOro aHanmaa,
JndpdpepeHunanbHblX ypaBHEHUIA, TEOPUN BEPOATHOCTEN U MaTeMaTtuyeckor CTaTUCTUKK; HaBblkamMy MPUMEHEHNS
COBPEMEHHOro MaTemMaTyeckoro MHCTPYMeHTapus Ons peweHna npuknagHbix 3aanad

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
NPUMEHATb pe3ynbTaTbl OCBOEHUA ONCLUNNNHDbI B I'IpOCpeCCVIOHaﬂbHOIZ nedaTenbHOCTU

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHasa ancumnnuHa (Mogynb) BKNtoYeHa B pasaen "B1.6.6 OucumnnuHel (Moaynmn)" OCHOBHOM NpodiecCuoHanbHowm
obpazosatenbHol nporpammbl 09.03.04 "MporpammHas nHxeHepus (PazpaboTtka nporpamMMHO-MHEOPMaLMOHHBIX
cucTtem)" n oTHocuTcs K 6a30Boit (06LWENPOGECCUOHANBHOM) YacTy.

OcBauBaetcs Ha 1, 2 kypcax B 1, 2, 3, 4 cemecTpax.

3. O6bem gucumnanHbl (MOayns) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYyI0 paboTy oby4yaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCTb ANCLUMMNHBI cocTaBnsieT 18 3a4eTHbix(ble) eanHuL(bl) Ha 648 yaca(os).

KoHTakTHasi paboTa - 64 yaca(os), B TOM 4Yucne nekuun - 18 yaca(oB), npakTnyeckme 3aHsTUs - 46 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSTENLHOW paboThl - 0 yaca(os).

CamocTositenbHas pabota - 558 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 26 yaca(oB).

dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUNANHBI: 3a4eT B 1 CeMecTpe; 9K3aMeH BO 2 CEMeCTpe; 3a4eT B 3 CeMecTpe;
3K3ameH B 4 ceMecTpe.

4. CopepXxaHue auCUUNNIUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akaaeMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

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

Bupabl n yachbl
KOHTaKTHOW paboThbl,
Pa3penbl gucumnnuHbl / X TPYyAOEMKOCTb CamocrositenbHas

N Moayns Cemectp (B yacax) pa6ota

MpakTnueckue/laboparopHoble

Jlekumn 3aHATUSA paboTbl

1. [Tema 1. Onpegenutenn. 1 1 2 0 17
2. [Tema 2. Matpuupbl. 1 1 2 0 17
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Mporpamma ancumnnuHbl "MatemaTtuka"; 09.03.04 "lporpamMmHas nHxexepus”.

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

Tema 3. Cnctembl IMHENHbIX
anrebpanyecknx ypaBHEHWA.
ApudomeTtuyeckuin Bektop. N-mMepHoe
BEKTOPHOE NMPOCTPAHCTBO.
EBknnpoBo npocTpaHcTBo.

29

Tema 4. BektopHas anrebpa.

17

Tema 5. lMpsMble NUHUK 1 NAOCKOCTW.
KpurBble 1 NoBepXHOCTM BTOPOro
nopsaka.

34

Tema 6. KomnnekcHble 4ncna.
MHoro4neHbl un anrebpanyeckue
YpaBHEHUS.

12

Tema 7. MHOXecTBa yncen.
LerictButenbHble yncna. @yHKUNS.
Mpenen yncnoson
nocnenoBaTenbHOCTU, COYHKLUNN.
HenpepbIBHOCTb hyHKUMN. TOYKN
paspbiBa.

41

Tema 8. lponsBogdHbIE 1
andpbdoepeHumanbl PyHKLMM 0OHOM
nepemeHHo. OCHOBHbIE TEOPEMbI O
andopepeHLmpyembiX PYHKLMSAX U NX
npunoxenus. NccnepnosaHne
PYHKLNIA C NOMOLLbIO NPON3BOLOHbIX,
NoCTpOeHune nx rpadounkos. PyHKLUNS
n-nepemMeHHbIX. NMponssoaHbIe U
andodpepeHumanbl yHKLUN
N-nepeMeHHbIX. DNEMEHTbI TEOpUU
nons. OKCTpeMyMbl OYHKLNNA
HECKO/bKMX MepeMeHHbIX.

80

. |Tema 9. HeonpenenéHHbln nHterpan.

30

10.

Tema 10. OnpenenéHHbI nHTerparn.
HecobcTBeHHbIE MHTErpansbl.

22

11.

Tema 11. KpaTHble nHterpans.

22

12

Tema 12. JuddepeHumanbHble

‘lypaBHeHus nepBoro nopsaka.

W |[W W |Ww

W |[Wf W |
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26

13.

Tema 13. OudbdpepeHumanbHble
YpaBHEHUS BbICILMNX NOPALKOB.
Cuctembl OY.

26

14.

Tema 14. HYucnosble pagpl.
®yHKUMOHANbHbIE PAabI.

45

15.

Tema 15. KombuHatopuka.
CnyyaiiHble cobbITUS 1 UX
BeposATHOCTK. CnyyaiHble BENNYWHbI.
OcCHOBHble NOHATMSA 1 3a4a4n
MaTeMartnyeckom CTaTUCTUKN.
MpenBapuTtenbHas obpabotka
CTaTUCTUYECKNX OAaHHbIX.
CratucTtnyeckoe oLeHuBaHme un
nposepka runoTes. ViccnenosaHve
B3aUMOCBSI3el CNyYanHbIX BEMNYNH.

140

Ntoro

18

46

558

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Onpepenurenu.

Onpepnenutenu 2-oro, 3-ero nopsiakos, nopsiaka n. CeocTea onpeaenutenein. MuHopb! 1 anrebpamnyeckue
DononHeHns. PasnoxeHwe onpenenntens no anemeHTam CTpoku unu cronbua. BeluncneHne onpenenvteneii.

CrpaHnua 4 13 28.
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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 NMHerHbIX anrebpanyeckux ypasHeHu. Apudmetmueckuin Bektop. N-mepHoe BEKTOpHOE
npocTpaHCcTBO. EBKNNA0BO NPOCTPaAHCTBO.

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 cucteMa peweHuin
(DCP), eé HaxoxaeHue. MNpeacTtaBneHve obLLero pelweHns ogHopPoaHol cucteMbl Yepes PCP. MoHaTMe n-MepHoro
apudmeTnyeckoro sektopa. PaBeHCTBO BEKTOPOB, feicTBns Han HuMn. CkansipHoe npousseneHne BeKTopos. [oHaTue
CUCTEMbl BEKTOPOB, €€ NIMHEHOM 3aBUCMMOCTY 1 He3aBMCMMOCTU. N-MepHoe nnHeHoe BEKTOPHOE NpocTpaHcTeo R™n,
ero 6asuc. KoopauHatel Bektopa B R n. EBKIMAOBO NPOCTPAHCTRO.

Tema 4. BektopHas anrebpa.

MNMoHaTMe reomeTpuyeckoro sekTopa. dnuHa sektopa, yron Mmexay Humn. PaseHcTBo BekTopos. OpT BekTopa. [Mpoekums
BekTopa. ['pacmueckune nenctens Han sektopamu. KonnmHeapHOCTb 1 KOMMNa-HapHOCTb BEKTOPOB. Basnc nnockocTu,
npocTtpaHcTea. KoopamHatel Bektopa. JInHeiHble onepauun Hag BeKTopamm B KOOpAMHATHON dhopme. MNpsimoyronbHas
fekapTtoBa cuctema koopamHat. Pagnyc-BeKTop 1 KoopAmHaThl TO4KU. Pewerne npocTenwmnx 3aaay BEKTOPHOW
anrebpbl B KOOPAMHATHON (POPME (BbIYMCIEHVE OIVHDBI 1 HAMPABNSOWWX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA,
3a0aHHOr0 OBYMS TOYKaMM; PaCCTOSIHUS MeXAy TO4KaMm; KOOpAMHAT TOUKM, Aensuwein oTpe3ok nononam). CkanspHoe
npon3seaeHne BEKTOPOB, ero CBONCTBA, BbipaXeHNe B KOOPAMHATHON hopMe, MPUMEHEHNe ONs peLleHns
reoMeTpryeckmx 3anad (Bbl4MCNeHre yrna Mexay BeKTopamu, AfIMHbl BEKTOpa, MPOEKLIMM BEKTOPA Ha BEKTOpP). Ycnosne
nepneHanKynsapHOCT BEKTOPOB. BekTopHOe 1 CMelaHHoe Npon3BeneHNs BEKTOPOB, UX ONpeneneHns, CBOMCTBa,
BbIPAXEHWNS B KOOPANHATHON (hopme, MPUMEHEHNS ANS PELEeHNS FeOMeTPUYeCcKUX 3aay (BblHucneHme nnowaanem
TPEYronbHUKOB 1 NapannenorpaMMmoB, 06 bEMOB TETPA3APOB 1 Napanienenunenos). YCnoBus napannenbHocTy
KOMMNaHapHOCTAN BEKTOPOB.

Tema 5. MNMpsmMble NAMHUKM N NnockocTU. KpmBble 1 NOBEPXHOCTM BTOPOro nopsiaka.

MpsiMas Ha NnockocTu. HopManbHbIA 1 HaNpasnaoLWMiA BEKTOPbI NPAMOiA. PasnuyHble Buabl ypaBHEHWA NPSAMOA Ha
nnockoctn. CocTaBneHne ypaBHeHWi NpsmMoi. PacctosiHme oT TO4KM 40 NpsSIMOiA. Yron mexay OByMst NpsiMbiMU. Touyka
nepeceyeHnst NPsMbIX. YCNOBNS NapanfienbHOCTV U NePneHANKYNSPHOCTM ABYX NpsMbIX. MNnockocTb. HopManbHblii
BEKTOP MNOCKOCTU, ero HaxoxaeHve. PasnuyHble Buabl ypaBHeHW nnockocTn. CocTaBneHne ypaBHeHW NnoCcKoCTy.
B3ammHoe pacnonoxeHue OByx NnocKocTen. PacctosiHne ot To4ku Ao nnockocTu. [Mpsamas B npocTpaHCTBe.
Hanpasnstowwuin BEKTOp NPsSMON, ero HaxoxaeHve. PasnuyHble Buabl ypaBHEeHWI NPsAMON B MpocTpaHcTee. BaanmHoe
pacnonoxeHue OByX NPsiMbIX B MPOCTpaHcTBe. BaanMHoe pacnonoxeHvne npsamoi 1 nnockocTu. MNMoHsaTtne
anrebpanyeckoli KpMBOI BTOPOro Nopsaka, nx knaccudukaums. OKpy>KHOCTb U SMANMNC, X KAHOHUYECKME YPABHEHUS,
hopMma, xapakTepucTukm. MocTpoeHne oKpyXXHOCTH U annnnca, 3aaaHHbIX 06wum ypasHeHneM. Munepbona v napabona,
UX KAHOHWYECKUE YpaBHEHWS, hopMa, xapakTepucTuku. MNMoctpoeHue runepbornbl 1 napabonbl, 3a8aHHbIX 06LLMM
ypaBHeHveM. Anrebpamnyeckne NoBEPXHOCTM BTOPOro nopsiaka (cgpepa, annuncouna, runepbonovasl, napabonovapl,
LUANHAPBI), NX KAHOHWYECKME ypaBHeHUs 1 popma.

Tema 6. KomnnekcHble uucna. MHorouneHsl u anreépanyeckmue ypaBHEHUS.

KomnnekcHble uncna, ux reoMeTpuyeckoe n3obpaxeHne Ha nnockocTv. PasnmyHble oOpMbl 3anncy KOMMIEKCHbIX
yucen. eicteus Han komnnekcHeiMu Yicnamu. dopmyna Myaspa. 3BneueHne KOpHS N-0i CTENEHW N3 KOMMIEKCHBIX
yucen. MHorouneHbl 1 anrebpanyeckne ypasHeHusi. OCHOBHas Teopema anrebpbl MHOrouneHoB. Teopema beay.
Pa3noxeHne MHOrOUYNEHOB Ha NMHENHbBIE U KBALPATUYHbIE MHOXUTENU. HaxoxaeHne KopHein anrebpanyeckmx
YPaBHEHWI Ha MHOXECTBE KOMMNEKCHBIX YACEN (B YACTHOCTM KBaAPATHOIO YPaBHEHUS).

Tema 7. MHOXecTBa uyucen. flencreutenbHble Yyncna. ®yHkuus. NMpepen uMcnoBon nocnenoBaTeNibHOCTH,
byHKumn. HenpepbiBHOCTb (pyHKUUN. TOUKU pa3pbiBa.

MHoxecTBa 4yncen. lencTButenbHble Yicna, MoOLynb Yicna u ero ceoncTea. Yncnosble npomexyTku. OKPeCcTHOCTb
TOYKM (KOHEYHO 1 6eckoHeuvHo). MoHaTue doyHkummn. Cnocobbl 3aaaHns yHkumn. EctecTBeHHas obnactb
onpegeneHns n rpadrk goyHkUmMn. OCHOBHbIE 31EMEHTBI MOBEAEHNS (OYHKUMM (OrPaHNYEHHOCTb, YETHOCTb U
HEYETHOCTb, NEPUOANYHOCTb, MOHOTOHHOCTL). OCHOBHbIE anemMeHTapHble dpyHKLmW. ObpatHas cpyHkuus. CnoxHast
QoyHKUMSA. DneMeHTapHble OYHKLMM U nX Knaccmdoukaums. NoctpoeHune rpadpmkos doyHKLMA. Hucnosas
nocneposaTenbHOCTb U €€ npegen. [Npun3Hak cxoAnMOCTM MOHOTOHHOI Y1CIOBOW NocnenosaTenbHOCTU. Yueno e.
OnpeneneHns npegena gyHkumn. OLHOCTOPOHHME Npenenbl. beckoHeuHo 6onblune 1 HeckoHeYHO Manble OyHKLMM, X
cBovicTBa. HeonpenenéHHble BoipaxeHusi. OCHOBHbIE TEOPEMbI O Npeaenax qyHKLUiA (06 OrpaHNYeHHOCTU (OYHKLMK; O
CBA3M ¢ 6ECKOHEYHO Manoi PyHKLMEN; apudoMeTUiecke CBOMCTBa NPeLEenoB; O NPeaene aNeMEHTAPHON (OYHKLNN).
MpenenbHbI Nnepexon B HepaBeHCcTBax. [epBblii 1 BTOPO 3amedartesnibHble Npeaenbl, X NPUMEHEHNE NpU BbI4NCIEHNM
npezenos. OnpeaeneHns HeNpPepbIBHOCTU PYHKUMK B ToYKE. NOHATME HENPEPLIBHOCTM Cnpasa 1 cnesa.
HenpepblBHOCTb 3neMeHTapHbIX OYHKUMIA. TOYKM paspbiBa OyHKLMM U NX Knaccudomkaums. HenpepbiBHOCTb doyHKLMK
Ha MHOXecTBe. OCHOBHbIE CBOMCTBA (PYHKLIMIA, HEMPEPBIBHBIX HA O0TPE3Ke (06 OrpaHn4YeHHOCTM coyHKLMKU, 06
obpaleHnn eé B Hynb, 0 HANOONbWEM U HAUMEHBLLEM 3HAYEHUSIX (PYHKLIN).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 5 13 28. EEl YHH
oML

AR 5 AN LM O



Mporpamma ancumnnuHbl "MatemaTtuka"; 09.03.04 "lporpamMmHas nHxexepus”.

Tema 8. NpounssogHbie u auchcepeHumnansl hyHKLUU OOHON NepeMeHHON. OCHOBHbIE TeOpEeMbI O
andcpepeHUmpyembix hyHKLUAX U UX NpunoxeHusi. UccneposaHne oyHKLMIA C MOMOLLLbIO MPOU3BOAHbBIX,
noctpoeHue nx rpacdoukos. PyHKLMUSA n-nepeMmeHHbIX. MponssoaHbie U audpcpepeHumMansl PyHKLMN
n-nepeMeHHbIX. NeMEeHTbl TEOPUM NOoJst. IKCTPEMYMbl (PYHKLIMIA HECKONIbKUX NepPeMeHHbIX.

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 pyHkumn. MNMponssoaHas yHKUMKM, 3a-0aHHOW napameTpuyecku. MNoHaTre
angpcbepeHumpyemoctn yHkuun. dudbdpepeHuman goyHKUmm. NponssoHble 1 guddepeHumanbl BbICWIMX NOPSOKOB.
MprMeHeHve nepBoro fudpcepeHLmana B NpuOnmxEHHbIX BblYMCNEHNSX. Y PaBHEHUS KacaTeNbHON U HopManu K
nnockow kpusoi. Teopembl Pepma, Ponns, NlarpaHxa, Kowun. dopmynsl Tennopa n MaknopeHa ¢ 0CTaTo4HbIM YNEHOM B
hopMe Jla-rpaHxa, ux npuMeHeHne B NpUBAMXEHHbIX BbluucneHusix. Mpasuno Jlonutans n ero npuMeHeHne ons
packpbiTusa HeonpegenéHHocTel. Cxema npoBeneHns NONHOMo nccnenosaHns oyHkumn. CtaumoHapHbie N KpuTuyeckme
TOYKM cpyHKLMK. BospacTtaHue n ybbiBaHWe PyHKLMW, HAXOXAEHNE YHaCcTKOB MOHOTOHHOCTU PYHKLMK. JToKanbHble
SKCTPEMYMbI CPYHKLIMM, YCIIOBMS UX CYLLECTBOBAHUSA U HaxoxaeHve. Hambonbliee u HaMMeHbllee 3HaYeHNS!
ANOhePEHLIMPYEMOI CHYHKLIMK Ha OTPE3KE, NX HAXOXAEHME. BbinyknocTb 1 BOrHyTOCTb dyHKLUMKU. Toukmn nepernba,
YCNOBUS NX CYLECTBOBAHMS U HAxXoxXAeHne. BepTukanbHble 1 HAaKNOHHbIE aCUMATOThI rpadomka OyHKLUMK, YCIOBUS NX
CyllecTBOBaHMSA 1 HaxoxaeHue. MNMoctpoeHre rpadomka OyHKUUK. MOHATUS N- MEPHOA TOYKK, N- MEPHOrO
apudhmeTmnyeckoro npoctpaHcTea R*n. MHoxecTBa Todek B R*n. OkpecTHOCTb Toukn. Knaccudukaums Todek. MNoHatne
OYHKLMM OBYX, TPEX, N NepeMeHHbIX. ObnacTb onpeaeneHus n rpadpvk QyHKLUW. JInH1M ypoBHS. [onHOe 1 YacTHble
npvpauweHns pyHkumn. Monsatns npegena n HenpepbiBHocT PHI. Ceoictea PHI, HenpepbIBHbIX B OFPaHUHEHHOM 1
3aMKHyTO 0bnacTu. YacTHble NPOU3BOAHBIE NMEPBOIO U BbICLINX MOPSLKOB, UX HAX0XAeHUe. He3aBucnmocTb
CMelLlaHHbIX NPOV3BOAHbBIX OT nopsaka anddepeHumposaHns. MNMoHaTre auddepeHumpyemoctt GHI B Touke, yCnosms
angpcbepeHumpyemocTu. MNonHble gudbdeperHumansl @HIM nepeoro v Bbicwnx Nopsakos. NpuMeHeHe NepsBoro
andochepeHLmana B npubnnxE&HHbIX BelunmcneHnsix. YactHole nponasonHble PHI, 3aaaHHbIX HesiBHO. MNponsBonHas
cnoxHor ®HI. NMpoussogHas no HanpaeneHuto n rpaaneHT ®HI1, B3aumMoceasb Mexay HuMu. KacarenbHas nnockocTb
1 HOpMasb K NOBEPXHOCTU. [oOHATUS cKansapHOro 1 BeKTopHoro nonei. AuddepeHumnanbHble onepaumm Teopmm nons
(rpamveHT, amBepreHuus, potop, onepatop Jlannaca). CtaunoHapHble 1 KpUTUYeckne To4ku. JlokanbHblin 6€3yCnoBHbIi
akcTpemym ®HI, HeobxoanMoe 1 [OCTAaTO4YHOE YCNOBMSI €r0 CYWEeCTBOBaHNUS 1 HaxoxaeHue. Hanbonbluee un
HauMeHbluee 3HaYeHus audbgpepeHumnpyemoit @HI B orpaHn4eHHO 3aMKHYTOM 061acTu, NX HaxoXAeHWe. Y CNoBHbI
SKCTPEeMyM 1 MeToq HeonpeaenéHHbIX MHOXuUTenel JlarpaHxa.

Tema 9. HeonpenenéHHbln UHTerpan.

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 PaUMoHanbHbIX Lpobeit. MHTerpuposaHme
TPUTOHOMETPUYECKUX U MPPALIMOHASIbHBIX BbIPAXEHWIA.

Tema 10. OnpenenéHHbi HTerpan. Hecob6cTBeHHble MHTErpanbl.

OnpenenéHHblil HTErpan, ycnoBnus ero CywecTBOBaHUS, reOMETPUYECKUIA CMbIC 1 cBoicTBa. OueHka nHTerpana u
doopmyna cpenHero 3HadeHns. ViHterpan ¢ nepeMeHHbIM BEPXHM NPEaENnoM 1 ero ceorcTea. dopmyna
HobtoToHa-fenbHuua. dopMybl 3aMeEHbl TEPEMEHHON 1 MHTErPUPOBAHMS MO HaCTsM B ONpPenenéHHOM MHTerparne.
MpvMeHeHKe onpeaenéHHOro UHTerpana asis BblYMCIeHVs Niowane nnockmx douryp, AMH oyr KpuebiX, 06 bEMOB Ten.
HecobcTBeHHble MHTErparbl Mo 66CKOHEYHOMY MPOMEXYTKY MHTErPUPOBAHMS U OT HEOTPAHNYEHHOW PYHKLNM, KX
CXOOUMOCTb M PacxoguMoCTb.

Tema 11. KpaTHble uHTerparnbi.

JBOHOW UHTErpan, ycnosme ero CyweCcTBOBaHNS 1 OCHOBHbIE CBONCTBA. BbluncneHne aBONHOIo nHTerpana cBegeHnem
K MOBTOPHOMY. 3aMeHa NEPEMEHHbIX B ABOMHOM UHTerpane. BoluncneHve nnowanm nnockon courypbl u o6bema Tena ¢
NOMOLLbIO ABOMHOro uHTerpana. MexaHudeckune npunoxeHns OBOVHbIX MHTErpanos (BblYMCIEHNE MacChbl, CTaTU4ECKMX
MOMEHTOB, MOMEHTOB MHEPLUN, KOOPAMHAT LEHTPa TAXECTN NNOCKOW NNACTWHbI). TPORHOM NHTErpan, ycnosue ero
CYLLEeCTBOBAHMS 1 OCHOBHbIE CBOWCTBA. Bbl4ncneHve TpoHOro nHTerpana ceefeHnem K noBTOpHOMY. [TeoMeTpuyeckne
N MexaHn4eckme NpunoXeHns TPonHoro nHterpana. MNoHatmue n-kpaTHOro nHTerpana.

Tema 12. OudpchepeHumnanbHble ypaBHEHUA NepBOro nopsigka.

MoHaTne andpdbepeHumnansbHoro ypasHexms (OY). dudbdoepeHunanbHble ypaBHeHNS 1-0ro nopsaka, OCHOBHbIE
CBeOEeHUs O HUX: POPMbI 3aMnnCK, pelleHne, HavanbHble YCnoBus, obllee 1 YacTHoe peleHns. 3anada Koww ons OY
1-oro nopsigka. Y ¢ pasnenéHHbiMm 1 pasgensowmnmmncs nepemeHHsiMn. OgHopoaHble Y 1-oro nopsaka. JluHenHoe
LY 1-oro nopsagka v ypasHeHnve BepHynnu. 1Y B nonHbiX andodoepeHumnanax.

Tema 13. OudchcepeHumnanbHbie ypaBHEHUS BbICLUUX NOpAAKoB. Cuctemol Y.

CrpaHunua 6 13 28.
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OundbpepeHLmanbHoe ypaBHeHME N-0ro Nnopsiaka, OCHOBHbIE CBEAEHMS O HYX: (POPMbI 3anuncy, pelueHne, HavanbHble
ycnosusi, oblwee u yactHoe pewenns. 3anada Kowwn gns OY n-oro nopsaka. Y, gonyckarowme NOHUXEHE NOPSaKa.
NuHeiHble OY n-oro nopsaka. JIMHENHO 3aBUCKMbIE U HE3ABUCUMbIE CUCTEMbI (oyHKUMA. OnpenenvTens BpoHckoro.
CTpykTypa 0bLiero peleHmnst TMHENHOro 04HO-POLHOIO U HeoaHopoaHoro 1Y nopsaka n. XapakTepucTnieckoe
ypaBHeHve. HaxoxaeHve oblWero peweHns MMHenHoro ogHopoaHoro 1Y nopsinka n ¢ NoCTOSIHHBIMU KO3 ULIMEHTAMN.
NuHeiHble He-ooHOpoAHbIe 1Y nopsigka n ¢ NOCTOSHHBIMU KO3GMPMLIMEHTAMM, HAXOXAEHNE NX 0BWUX peleHnin ans
npaeoii YacTu cneunansHoro Buaa. MpurHUMN cynepnosnummn YacTHbIX pelweHuii. MeTon Bapraummn Nporn3BobHbIX
NOCTOsIHHbIX. HopManbHas cuctema 06bIKHOBEHHBbIX [1Y, OCHOBHbIE CBEAEHUS O HUX: DOPMbI 3aMnCK, PeLIEHNe,
HayanbHble yCcnoBwus, oblee 1 YacTHoe peweHus. 3agada Kown ons HopmanbHoi cuctemsl LY, HaxoxaeHue eé
peWeHns METOLLOM VCKITHOHEHMSI.

Tema 14. Uucnosble psaabl. PyHKLMOHANbHbIE PAObI.

MoHsATUE YCcnoBOro psaa. HactuyHas cyMMa, 0CTaToK, CXOAMMOCTb 1 PACXOAMMOCTb, CyMMa psiaa. Heobxonmmbili
NPW3HaK CXOAMMOCTU 1 [OCTATOYHbIA MPU3HAK pacxoauMocTu psaaa. Pan reomeTpuye-ckoii nporpeccum 1 0606WEHHbIA
rapMOHUYECKUIA pag, YCNOBUS UX CXOAUMOCTU N pacxoanMocTu. MNpuaHakm cxoanMocTn psaoB C NONOXUTENbHbIMU
uneHamu (cpaBHeHus, anambepa n Koww). 3Ha-kodepenytowwmecs psabl. MNpusHak NeribHuua. OueHka octaTtka
3Hako4epenyowerocs psna. ABCo-NOTHO 1 YCNOBHO cxoasiumecs psabl. MoHATME hYHKLMOHANBHOrO psiaa, ero CyMMbl
n cxogumocTn. CTeneHHo pan. MiHTepean n paguyc abContoTHOM CXOAUMOCTU CTeNeHHOro psaaa. Obnacts CX04MMOCTU
CTENeHHOoro pana n eé HaxoxaeHue. CBONCTBa CTeNeHHbIX paaoB. Paabl Teinopa n MaknopeHa. PasnoxeHne dyHKLWiA
B psin Telinopa n MaknopeHa. NprMeHeHne CTENEHHbIX PSA0B B MPUONNXKXEHHBIX BbIYUCIEHUSX. TPUrOHOMETPUYECKUIA
pag. Pan ®ypbe. PaznoxeHve doyHkumi B psag Pypbe. Pagbl @ypbe AN YETHbIX U HEYETHBIX COYHKLNIA.

Tema 15. KombuHatopuka. CnyyaiHble COObITUSI U UX BePOATHOCTU. CnyyaiiHbie BeNMUYUHbl. OCHOBHbIE MOHATUSA
M 3apauv MateMaTtMyeckom cratuctuku. NMpensaputensHas o6paboTka cTaTMCTUYECKUX JaHHbIX. CTaTucTuueckoe
oLeHMBaHue U nposepka runotes. iccnepoBaHne B3auMOCBA3€eN CllyHalHbIX BEINYUH.

KombuHaTopuka 1 eé ocHoBHas 3anada. [Mpasuna cyMMbl 1 NpousBeneHns KOMOMHATOPWKKM. PasMelleHus, codeTaHums,
nepecTaHoOBKW, NOACHET mx yucna. NpegmeT Teopun BepoaTHocTeN. [MoHATUE CnyYaHOro aKkcnepuMeHTa u
CTaTUCTMYECKOW YCTONYMBOCTY €ro UCX0A0B. [poCcTpaHCTBO aneMeHTapHbIX cobbiTvin. ChyyaiiHble cobbiTs, NeiiCcTBMS
Han HumK. Knaccrnyeckoe, reoMeTpmyeckoe 1 CTaTucTnyeckoe onpeneneHns BeposatHocTi. CBONCTBA BEPOATHOCTH.
YcnoBHas BEpPOSITHOCTb COBbITUS. He3aBncrmble 1 3aBUCHMMbIE COBbITUS. DPOPMYIIbI CIOXEHNS 1 YMHOXEHNS
BeposTHocTen. dopmyna nonHol BeposaTHocTn. Dopmyna barieca. MNosTopHbie ncnbiTaHus. Cxema u oopmyna
BepHynnu. MpubnunxéxHble popmynel MNyaccoHa n Myaspa-Jlannaca. MoHaTMe cnyyaiHoh BeNnYmHbIL. DyHKUKS
pacnpegneneHns BEposSiTHOCTEN CNy4anHon BennymHbl, eé ceoincTea. JuckpeTHas u HenpepbiBHAs CryYyanHble
BEMMNYMHBI, CNOCODbI UX 3a4aHUs. YACNOBbIE XapakTepUCTUKX ClyYaliHON BENMYUHBI: MaTEMaTUYECKOE OXMaaHME,
avcnepcus, cpegHee KBagpaTuyHoe OTKIIOHEHME, MO, MeANaHa, HayanbHble U LIeHTpanbHble MOMeHTbl. CBoCTBa
MaTeMaTnyeckoro oxunaHus n gucnepcun. OCHOBHbIE 3aKOHbI PacnpefeneHns cryYaiHbiX BENUYMH: BUHOMUANbHBIN,
MyaccoHa, paBHOMEPHbIA, NoKa3aTeNbHbIA 1 HOPMalbHbIA, KX YACTOBbIE XapakTeprucTnkn. HepaBeHcTBO Hebblwesa.
MoHsATUE 0 3aKOHax BONbWNX YUCEN U LIeH-TPaNbHON NpefensHON TeopemMe Teopun BeposiTHOCTe. MoHaTre
MHOrOMEpPHOI cnyvanHomn BennynHbl. CoBMecTHas oyHKUMS pacnpeneneHus. JuckpeTHas AByMepHas crnydainHas
BENMYMHA, 3aKOHbI pacnpeneneHust eé BeposaTHOCTEN 1 YNCNOBble XxapakTepuctuku. Kosapuauus n koadumumeHT
Koppensaunn. He3aBncuMOoCTb, 3aBUCUMOCTb, KOPPENUPOBAHHOCTb Cly4YaliHbIX BENUYMH. YCNOBHOE MaTteMaTmnyeckoe
oxungaHve. ®yHkums perpeccun. NpenmeT n OCHOBHblE 3a4a4n MaTeEMaTtUY4eCckon CTaTUCTMKK, eé B3aMOCBA3b C
Teopveli BEpPOSTHOCTE. eHepanbHas COBOKYNHOCTb 1 Bbibopka U3 Heé. BbibopouHblii MeTon. OCHOBHbIE CMOCO6LI
3anvcu BolIBOPKM: BapnaUMOHHbIA paf; CTaTUCTUHECKMIA ANCKPETHBIN 1 MHTEPBanbHbI psabl. 'paduyeckoe
n30bpaxeHne CTaTUCTUYECKMX PSAOB pacnpeneneHunst Bblbopkn (MONUroH, ructorpamma). Yicnosble xapakTepucTiku
BbIGOPKYM (CpenHee apuhMeTNYECKoe, ANCNEPCUs, CpeiHee KBapaTUYHOE OTKIOHEHUE, MOa, MeMaHa).
Cratuctuyeckasi 06paboTtka aKkCnepuMeHTasbHbIX JaHHbIX ¢ Mcnonb3oBaHmem MNOBM. CoBpeMeHHbIe cTatucTMyeckme
nakeTbl aHanM3a AaHHbIX. TOYeYHbIe OLLEHKM, UX CBOMNCTBA (COCTOATENbHOCTb, HECMEWEHHOCTb, 3IEKTUBHOCTb) U
MEeTOoAbl MOCTPOEHMS (MOMEHTOB, MakCManbHOro npaesaononobus). MoHsTUe NHTEePBaNbHON OLEHKMN (0OBEPUTENBHOMO
WHTepBana). TouyeyHble U NHTEPBASIbHbLIE OLLEHKM MaTEMATNYECKOro OXuaaHus, omcnepcun, BEpoaTHOCTK ?ycnexa?.
Cratmctuyeckas runotesa, €€ OCHOBHbIE TWMbl (MapaMeTpruyeckas n HenapameTpuyeckas, OCHOBHasS U
anbTepHaTMBHAs, NPocTas u cnoxHas). CTatucTniecKkunii KpUTepuidi U KpUTMHECKOE MHOXeCTBO. OwmnbKM NepBoro 1
BTOPOro poAa, AonyckaeMble npy NpUHATAKM runoted. OnTuManbHblin kputepuin. Oblwas normdeckas cxema Kputepus
NPOBEPKM napameTpuyeckux rmnotes. [posepka runoTes 0 YUCNOBbIX 3HAYEHUSAX HEM3BECTHbIX NapaMeTpoB
reHepanbHOl COBOKYMHOCTM (CPeLHUX, amcnepcuii, BeposatHocTen ?ycnexa?). Kputepuin ?xun-ksagpar? un ero
NpVMEHEeHWe 415 MPOBEPKM r’MNoTe3 0 COrnacum aMnmMpuyYeckoro pacnpeneneHuns n BblbpaHHoi Moaenu.
®yHKUMOHaNbHas, ctatucTnyeckas u KoppensiumoHHas 3asmcnumocT. KoppensiumoHHbI aHanns 1 ero 3agada. AHanms
napHbIX CBSA3ei MexX 4y KONMYeCTBEHHbIMU NepeMeHHbIMU. KoppensLuMoHHoe none 1 KoppensiumoHHas Tabnuua.
KoathdouumeHT NHeHoR Koppensumm, ero CBOCTBa, OLLEHNBaHWE No BbIDOpKe, MpoBepka 3HA4YMMOCTHU.
PerpeccuroHHbIi aHanus3 1 ero 3agada. MNapHolii perpeccuUoHHbIA aHanma, NoOCTPoeHNEe MO BbIBOPKE YpaBHEHUS NAPHOIA
NNHENHOW perpeccun.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns 41 CaMOCTosITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (MoayIo)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

dopma KoHTpons OueHuBaembie
KOMMeTeHuUn

dran TeMmbl (pa3pernbl) AUCLUMUHBI

Cemectp 1
TeKyLLMI KOHTPO/Ib

1. Onpegnenutenw.
2. Matpuupl.
3. CUCTEMBI NIUHENHBIX anrebpanyecknx ypaBHeHMWIA.
ApudpmeTtuyeckuii Bektop. N-MepHOe BEKTOPHOE MPOCTPaHCTBO.
OMK-1 EBknnooso npoctpaHCcTBO.

4. BektopHas anrebpa.
5. MNpsiMble AMHUK 1 NnockocTn. Kpusble 1 NOBEPXHOCTU BTOPOro
nopsgka.
6. KomnnekcHble yncna. MHoro4neHsl 1 anrebpanyeckue
ypaBHEHNS.

1. Onpenenutenn.

2. Matpuupil.

3. CncTeMbl NMHERHbIX anrebpaniyecknx ypaBHEHWA.
ApudomeTtuyeckuin Bektop. N-MepHOe BEKTOPHOE NPOCTPaHCTBO.
5 KoHTponbHas OMK-1 EBknnMOoBO NPOCTPaHCTBO.

[MncbMeHHoe
1 |pomawHee 3apgaHue

paboTta 4. BekTopHas anrebpa.
5. npﬂMbIe JTMHNN N NNTOCKOCTWN. KpI/IBbIe 1 NOBEPXHOCTN BTOPOro
nopsnka.
6. KomnnekcHble yncna. MHoro4neHbl n anre6pa|/|quK|/|e
ypaBHeHus.
3auver OrK-1
CemecTp 2

TeKyLLNA KOHTPO/Ib

7. MHoxecTBa uncen. LencteutenbHole yncna. PyHkums. MNpeaen
4YMCNOBOW MOCNenoBaTeNbHOCTU, PYHKUUN. HenpepbIBHOCTb
doyHKUUKU. ToYkun paspblisa.

8. MpounsBoaHble U gudbpepeHLmanbl OYHKLMN OOHOM
nepemeHHoi. OCHOBHbIE TEOPEMBI 0 AUcepeHLNPYEMbIX
GOYHKUMSAX 1 UX NpunoxeHus. MiccnenosaHne OyHKUUA €
MOMOLLbIO MPON3BOLHbIX, MOCTPOEHNE X rpadonkos. PyHKLUNS
n-nepemeHHbIX. [ponseoaHble N anddoepeHumansl PyHKLMK
N-nepeMeHHbIX. DNEMEHTLI TEOPUU NONS. DKCTPEMYMbI OYHKLIMINA
HECKONbKNX NepPeEMEHHbIX.

[NncbmeHHoe
1 |pomalwHee 3apaHune [OlK-1
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

7. MHoxecTBa yucen. JeincTteutenbHole yucna. ®yHkums. MNpenen

4MCNOBOW NOCNenoBaTeNbHOCTU, PYHKLMN. HenpepbiBHOCTb

doyHKUMK. ToYKM paspbiBa.

8. MNponssogHble 1 guddepeHumansl PYHKLUN OLHOM

5 KoHTponbHas OMK-1 nepemeHHol. OCHOBHbIE TEOPEMbI 0 AndepeHLnpyembIX
paboTa QOYHKLMAX 1 UX NpunoxeHus. NccneposaHne yHKLNIA €

MOMOLLUbLIO NPOU3BOLHbIX, MOCTPOEHME KX rpadomkos. PyHKUNS

n-nepemeHHbiX. [Npon3sogHble N audpdpepeHLmansl PyHKLUN

N-nepeMeHHbIX. DNEeMEHTbl TEOPUU NONS. DKCTPEMYMbI OYHKLIMIA

HECKOJIbKUX MepEMEHHbIX.

Sk3aMeH OrK-1

Cemectp 3
TeKyLLMI KOHTPO/Tb

9. HeonpenenéHHbiin nHterpan.

10. OnpenenéHHblii nHTerpan. HecobCTBEHHbIE MHTErpabl.
11. KpatHble nHterpansi.

12. OdudpcpbepeHumanbHble ypaBHEHNS MepBOro nopsaka.
13. OudpdpbepeHumnanbHble ypaBHEHNS BbICLLMX NOPSOKOB.
Cuctembl Y.

9. HeonpenenéHHblin nHTerpan.
10. OnpenenéHHblii nHTerpan. HecobCTBEHHbIE MHTErpab.
5 KoHTponbHas OMK-1 11. KpaTtHble nHTerpansl.

[MncbMeHHoe
1 |pomalwHee 3anaHue [OlK-1

paboTta 12. OdudpdbepeHumanbHble ypaBHEHNS NepBOro nopsaka.
13. OudpdbepeHumanbHble ypaBHEHNS BbICLUMX MOPSIOKOB.
Cuctembl Y.
3auer Orl1K-1
CemecTp 4

TeKyLLNA KOHTPO/Ib

14. Yucnosble psapbl. DYHKLMOHaNbHEIE PAabI.

15. KombuHatopuka. CnydaiHble cobbITUS U X BEPOSITHOCTM.
MucbMeHHoe CnyyaiitHble Benn4unHbl. OCHOBHbIE MOHATUS 11 3a4a4K

1 |nomawHee 3apaHue |OMK-1 martemartuyeckoin ctatucTuku. MNpeppaputenbHas obpabotka
CTaTUCTMYECKUX AaHHbIX. CTaTMCTMYECKOoe OLeHMBaHME 1
npoBepka runotes. ViccnepoBaHve B3anMOCBSA3el CnyYaiiHbIX
BEJINYVH.

14. Yucnosble psaabl. PYHKLUNOHANbHbIE PAAbI.

15. KombuHatopuka. CnyyaiHble cobbITUS 1 X BEPOSITHOCTU.
CnyyaiiHble Benn4mHbl. OCHOBHbIE MOHATWA 1 3a4a4K
mMatemMaTtuieckon ctatucTuku. MNpepaputenbHas obpabotka
CTaTUCTNHECKMX AaHHbIX. CTAaTUCTMYECKOE OLEHNBaHME U
npoBepka rmnoTes. ViccnepnoBaHne B3aMMOCBA3€EW CryqanHbIX
BENNYUH.

KoHTponbHas
2 pa6ota Or1K-1

Sk3aMeH OrK-1

6.2 OnucaHue nokasartenen n KpuTepmes OLEHUBAHNUS KOMMNETEHLMIA Ha pa3/u4YHbIX 3Tanax ux coopMmpoBaHus,
onucaHue LUKan oueHUuBaHus

Kputepum
Kgiﬁ';";ﬁﬂ ouguuaguuﬂ 3ran
OTnn4YHO Xopoluo Y nosn. Heyn.
Cemectp 1
TekyLMin KOHTPOIb

CrpaHnua 9 13 28.
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dopma Kputepum dran
KOHTpOns OL.eHUBaHUsI
OTnN4YHO Xopoluo Y nosn. Heyn.
lMncbmeHHoe  |[paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHa (3anaHus BoiNONHEHbl  (3anaHuns BoIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKUIA YPOBEHb MpucyTtcTBytOT cepbéaHble oWwnbKm. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHbl owmnobkm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPUMEHSITb 3HaHUS U [BNageHus MmatepuanoM. |lposiBneHbl HU3kue crnocobHoCcTM
YMeHUs K BbinonHeHuto |([posiBneHbl cpeaHne  |crnocobHocTr NPUMEHSITb 3HAHNS U
KOHKPETHbIX 3aaHuiA. |cnocobHOCTH NPUMEHSITb 3HAHUS U [YMEHUS K BbIMONHEHUIO
NMPUMEHSITb 3HAHUS U |yMEHWS K BbIMONHEHWUIO |KOHKPETHbIX 3a0aHuiA.
YMEHWS K BbIMONIHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a4aHuni.
KoHTponbHas |[paBunbHO BbINONHEHDI |[IpaBuibHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3anaHns BbIMOHEHDI
pabota BCE 3a4aHus. 6onblwas yacTb 6onee 4eM HarnonoBUHY. [MEHEE YEM HANONOBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpwucyTtcTByOT cepbéaHble oWwnbkm. HeyLOBNETBOPUTENbHbIN
BNafeHns MaTepmasnoMm. |HE3HAYNTENbHbIE lMpooemMoHCTpUpOBaH  |ypPOBEHb BNageHus
MposBneHsbl ownbkm. yOOBNETBOPUTENbHLIA  |Matepuanom.
NpeBoOCX0OHbIe [MpooemMoHCTpMpOBaH  |ypOBEHb BNageHNs MposBneHsl
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUMEHSTb 3HAHUA 1 [BNageHus matepuanoM. |[posBneHbl HU3kue CMnocobHOCTM
YMEHUS K BbinonHeHnto ([MposiBneHbl cpeaHne  |crnocobHocTr NPUMEHSTD 3HAHNS U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPUMEHSATb 3HAHUA U [yMEHWS K BbIMONIHEHWNIO
NPUMEHSTb 3HAHNSA U |yMEHNS K BbIMONMHEHNIO |KOHKPETHBIX 3a4aHuiA.
YMEHWS K BLIMOIHEHNIO |KOHKPETHBIX 3a4aHuniA.
KOHKPETHbIX 3a4aHuI.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMAManbHble OWNOKK B BbINONHEHWUN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeLyCcMOTPEHHbIX NPOrpamMMol ANCLUMMANHBL.  [cnocobeH NPoaoNXUTb 0ByHeHue nunm
NPUCTYNUTb MO OKOHYAHUN YHMBEPCUTETA K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMOSTHUTENBHBIX 3aHSATUIA MO COOTBETCTBYHOLIEN
AVCUMnInHe.
CemecTp 2
TekyLLUA KOHTPONb
lMncbmeHHoe  |paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3afaHus BbINONAHEHbI  (3anaHns BbIMOMHEHDI
nomaiHee BCE 3aaHus. 6orblias YacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBUHY.| 1
3afaHve MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKUI YPOBEHb MpucyTtcTeytoT cepbEésHble oWmnbKy. HeyLOBNETBOPUTENbHbIN
BNnafeHns MatepmanoMm. |He3HauymTenbHbIE lMpooemMoHCTpUpoBaH |ypOBEHb BNageHWs
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHbIA  |[MaTepuanom.
NPeBOCXOAHblEe [MpooeMoHCTpUpoBaH |ypOBEHb BNageHNs [MposiBneHsbl
CrnocobHoCTM XOPOLWWA ypOBEHb maTtepuanom. HeLoCTaTo4Hble
NPUMEHSTb 3HaHUSA U [BNageHus matepuanom. |lpossneHbl HU3kue crnocobHoCTM
YMEHWsI K BblNoNiHeHUo |MposiBneHbl cpenHne  [cnocobHoCTm NPUMEHSATD 3HAHNS U
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPUMEHSTb 3HAHUSA U [YMEHWS K BbIMONHEHWNIO
NPUMEHSATb 3HAHUSA U |YMEHWS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
YMEHWS K BbIMNOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHui.
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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.| 2
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
3agaHus, 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
lMncbmeHHoe  |[paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
JomalHee BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanoNoBKHY. [MEHEE YEM HAMONOBUHY.| 1
3ajaHue [MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMNI YPOBEHb MpucyTcTeyloT cepbé3aHble owmnbKu. HeynoBNEeTBOPUTENBHbI
BNafeHns MatepranoMm. |HesHaumTenbHble MNpoaeMoHcTprpoBaH [ypoBeHb BnaneHus
MposiBneHsbl ownbKm. yOOBIETBOPUTENbHBIA  (MaTepuanom.
npeBoCcxoAHble lMpooeMoHCTpUpoOBaH  |ypoBEHb BNadEeHNS MposiBneHsb
cnocobHoCTM XOPOLWMA YypOBEHb maTepuanom. HefoCTaToYHbIe
NPYMEHATb 3HaHMA 1 |BnadeHus matepuanom. [posiBneHbl HU3Kne cnocobHoCcTM
YMEHUS K BbINONHEHUIO |[posiBNeHbl cpefHne  |cnocobHocTH MPVUMEHSITb 3HAHUS 1
KOHKPETHbIX 3afaHuWii.  [cnocobHOCTM NPUMEHSTb 3HAHMA U |[YMEHWS K BbINOMHEHWIO
NMPUMEHSITb 3HAHUS U [YMEHWS K BbINOMHEHWIO |KOHKPETHbIX 3a4aHu.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a0aHuN.
KOHKPETHbIX 3a0aHWIA.
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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.| 2
MNpooeMoHCTpMpoBaH  [3amaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafeHns matepuanoMm. (HesHauymTenbHble MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoCXoAHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
cnocobHoCTM XOpOLWWiA YpOBEHb mMarepvanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe cnocobHocTM
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
y4yebHO-NporpaMmMHoro matepuana B 06 beme, npo6enbl B 3HAHNSIX OCHOBHOTO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npencrosiei paboTbl MO CReLUansHOCTH, NPVHUMNanbHble OWMOKM B BbIMONHEHWN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
npeaycMOTPEHHbIX MPOrpaMMol AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHue nnm
NPUCTYNUTb NO OKOHYaHWM yHMBEpPCUTETA K
npogoeccroHanbHon oesTenbHocTy 6es
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
LMCLMNNNHE.
CemecTp 4
TeKyL i KOHTPONb
MNMucbmenHoe  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINOAHEHA (3a4aHuUs BbIMOAHEHbI  |3a4aHns BbIMOMHEHbI
JoMallHee BCE 3a4aHus. bonblwag yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHue MNponoeMoHcTpupoBaH  [3adaHuii. MpucyTcTyOT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npesocxoAHble [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLWNIA ypOBEHb martepuvanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
MPUMEHSATb 3HAHUAA U [yMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHU.
KOHKPETHbIX 3a4aHuI.
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbINONHEHA [3a0aHuns BbINMOMHEHbI  (3a0aHWS BbiNOMHEHD
pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 2
MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHauynTenbHble MNpooeMOoHCTpMpOBaH  |ypoBEHb BNageHns
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MponeMOHCTPMPOBaH  [ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOPOLMNA YypOBEHb marepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnaneHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHMS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHWUIA.
KOHKPETHbIX 3a0aHui.
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

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

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

Cemectp 1

TekyLwWUin KOHTPONb

1. NMncbMeHHOe poMallHee 3apaHue

Tembl 1,2, 3,4,5,6

MNpumepHble 3apaHns:

Tema 1. Onpenenutenn 2-oro, 3-ero NOpPsAKOB, NOPSAKA N; CBONCTBA ONPenennTeNeit; MUHOPLI 1 anrebpanyeckune
[OMONHEHNS; PA3NOXEHUE ONPELENUTENS MO 3NIEMEHTAM CTPOKM Unu ctonbua; BblYUCIEHNE ONpeLenuTenei.

Tema 2. [leiicTBMSA HaL MaTpuuUaMm (ClOXeHNe, YMHOXEHUE Ha YACNO, NUHERHAs KOMBMHaLIMS MaTpULL, YMHOXEHMEe Ha
MatpuLly); anemMeHTapHble npeobpasoBaHust MaTpPULL; HaxoxaeHne 6a3nCHOrO MMHOPA; BbIYUCNEHNE paHra MaTpuLLbl;
obpatHast MaTpuLa, OCHOBHbIE CMOCODObLI €€ HAXOXAEHUS; MaTPUYHbIE YPaBHEHNS, NX PELUEHNE.

Tema 3. MatpuuHas 3anucb CIAY; peweHne C/TAY metonom obpaTHoi MaTtpuubl; doopMynbl Kpamepa; aneMeHTapHble
npeobpasosaHus CJ1AY; peweHune C/TAY meTogom Maycca; coyHaameHTanbHas cuctema peweHuin (PCP), eé
HaxoXAeHWe; NpeacTaBneHne obIWero pelweHns 0AHOPOLHON cucteMbl Yeped PCP; neiicTBMS HaL apuPMEeTUHECKMM
BEKTOPaMU (CNOXEHMWE, YMHOXEHME Ha YNACNO, NMHEHAs KOMBMHALMS BEKTOPOB); CKaNsipHOe NPOn3BeAeHE BEKTOPOB;
KoopauHatbl Bektopa B R n.

Tema 4. Pelwerune npocTeniumx 3anay BEKTOPHON anrebpbl B KOOPAMHATHON (oOpMe (BbIYUCNEHNE LNUHDBI U
HanpaensoWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOYKAMW; PACCTOSHNS MEXOY TOHYKaMu;
KOOPAMHAT TOYKW, Jenswein 0Tpe3oK nomnonam); CkanspHoe npon3seneHne BeK-TOpoB, ero NpYMeHeHne ons peleHuns
reoMeTpryeckmx 3agad (Bbl41CIeHne yrna Mexay BeKTopamu, AfIMHbl BEKTOPA, MPOEKLUMM BEKTOPA HA BEKTOP); yCnoBme
nepneHa4nKynspHOCT BEKTOPOB; BEKTOPHOE U CMELWaHHOe Npou3BeaeHUs BEKTOPOB, NX MPUMEHEHUS ONS PeLeHNS
reoMeTpuYeckrx 3aaaq (Bbl4MCNeHMe Nowaneli TPeyronbHKOB U napanienorpaMmmoB, 06 EMOB TeTPasapoB U
napannenenvnenos); YCNOBUS NapanienbHOCTM U KOMMNaHapHOCTW BEKTOPOB.
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Tema 5. CocTaBneHue ypaBHEHU NPSIMOIA; PaCCTOSIHAE OT TOYKM IO NPSIMONA; Yron Mexay OBYMS NMPsIMbIMA; TOYKa
nepecevYeHns NpPsaMbIX; yCNoBWS NapannenbHOCTV 1 NEPNEHAVKYNSAPHOCTUA OBYX NPSMbIX; HOPMasbHbIA BEKTOP NMIOCKOCTH,
€ro HaxoXAeHWe; COCTaBNEHNE yPaBHEHMIA MNOCKOCTY; B3aVMHOE PacrofioXXeHue AByX MNOCKOCTE; pacCcTosH1E OT
TOYKM [0 NAIOCKOCTW; HANpPaBNsoWWin BEKTOP NPSIMOIA B MPOCTPAHCTBE, €r0 HAX0XAEHNE; COCTABNEHNE YPaBHEHWIA
NPSIMOI B MPOCTPAHCTBE; B3aMMHOE PaCroNOXeHNe OByX NPsIMbIX B MPOCTPAHCTBE; B3aMMHOE PAaCrooXeHne NpsMoii v
MNOCKOCTY; Knaccudpukaums anrebpanyeckmx KpuBbIX BTOPOro NOpsiAKa; OKPYXHOCTb, anaunc, runepbona, napabona, ux
KaHOHWMYECKUe YPaBHEHNS, XapakTePUCTIKU; MOCTPOEHUE OKPYXHOCTW, anamnca, riunepbonbl, napabonbl, 3aaaHHbIX
06WuM ypaBHEHUEM.

Tema 6. KomnnekcHble Yncna, nx usobpaxeHve Ha NiocKoCTU; pasnnyHblie (oopMbl 3arnvcu KOMMIEKCHbIX YUCerT;
LEeNCTBUS Haa KOMMNEKCHbIMY Ynucnamm; doopmyna MyaBpa; n3BnedeHme KOpHS N-0i CTENEHN U3 KOMMNEKCHbIX Y1Cer;
HaxoXAeHue KopHel anrebpanyeckmx ypaBHeHU i Ha MHOXECTBE KOMIMIEKCHbIX YACEN (B YaCTHOCTU KBaapaTHOro
ypaBHEHNS).

2. KoHTponbHas pabora

Tembi 1,2,3,4,5,6

CofnepxaHue ayonTopHOWM KOHTPONbHOM paboThbl:

1) onpenennTenu BTOPOro U TPeTLEro NOPSAKOB, UX BblYMCTIEHNE, MUHOPLI 1 anrebpanyeckne AONONHEHUS;
ONpenenuTen YeTBEPTOro NOPSAKA, NX BbIYMCIIEHNE MO CHOPMYNaM PasnoXeHUS;

2) pelcTBNA HAQ MaTpvuamy (TPaHCMOHMPOBaHME, CNOXEHNE, BblYMTAHNE, YMHOXEHNE HA YACNO, YMHOXEHME Ha
MaTtpuuy), HaxoXaeHne obpaTHOW MaTPM1Lbl, PELIEHNE MATPUYHBIX YPAaBHEHW METOLOM 0BpaTHOW MaTpurLbl;

3) peweHune CJTAY meTtonam Kpamepa;

4) peweHune CJT1AY metopam Naycca;

5) pencTBNa HaQ apndMETMHECKMMN BEKTOPaMK (CNOXEHNE, BbIMMTaHNE, YMHOXEHUE Ha YACNO), CKanspHoe
npovn3BeaeHne apugMeTNYECKNX BEKTOPOB, OPTOrOHaNbHOCTb BEKTOPOB;

6) KOMMNIAHAPHOCTb, KONMMHEAPHOCTb, OPTOrOHANLHOCTb, PABEHCTBO FEOMETPUYECKMX BEKTOPOB, rpadonyeckue oeicTamns
Ha reoMeTpPUYECKMMI BEKTOPaMK; PeLleHe 3aaay BEKTOPHOM anrebpbl: KOOpAMHaTLI BEKTOPA U ero AnvHa, LeneHve

oTpeska Mononam, paccTosiH1e Mexay To4KaMu, MPoeKLUsi BEKTOpa Ha BEKTOP, CKansipHOe Npou3BedeHne, yron Mexay
BEKTOpaMmu;

7) peweHne 3agad aHannTu4yeckom reoMeTpumn Ha NMNOCKOCTU: pasnnyHble PopMbl 3annucKu ypaBHEHUS I'IpﬂMOI?I, yron
Mexny npsMbiMK, TOHKa nepecevdeHns npsiMblix, pacCctodaHMe OT TOYKK 00 I'IpﬂMOI7I, ycnosusa napannenbHoCTn 1
nepneHankynapHoOCTUN NPAMbIX;

8) pelueHve 3a4a4 aHaNMTUYECKOV FeOMETPUM B NMPOCTPAHCTBE: pasfnyHble (DOPMbI 3arnvcy ypaBHEHUI NPSIMOIA 1
MNOCKOCTW, Yron Mexy NpsiMbIMI U NAOCKOCTSIMU, PACCTOSIHUE OT TOYKM A0 NNOCKOCTU, YCNOBWS NapaniensHoCTy v
nepneHavKynsIPHOCTU NPSIMbIX U NIOCKOCTEN;

9) knaccucukaums KprBbIX BTOPOro Nopsiaka, HaxoXAeHVe BEPWMHbI napabonbl, LEHTPA U panumyca OKpYXHOCTH,
LIEHTPOB annunca u runepbonbl, KAHOHNYECKME YPaBHEHUS annunca, rmnepbonbl M napaborbl, X NOCTPOEHNE;

10) peicTBNS HAA KOMMNEKCHBIMU YACNAMM, HAXOXAEHNE KOPHE anrebpanyeckoro ypaBHEHNs1 HA MHOXECTBE
KOMMNEKCHbIX Yucen.

3auer

Bonpochl k 3a4eTy:

1. Onpenenutenn 2-0ro u 3-ero nopsaka, ux sblunucneHne. OCHOBHbIE CBOWCTBA onpeaenuTeneil.

2. MoHsiTMe onpenennTens n-oro nopsinka. MuHop u anrebpavyeckoe LOMNONHEHWE aneMeHTa onpeaenuTens. Teopema o
pasnoxeHnn onpenenuTens no anemMeHTaMm CTpoku uiam ctonbua.

3. MNoHAaTMe mMatpuubl. HacTHble BUAbI MaTpuL, (KBaapaTHas, TpeyronbHas, AnaroHanbHas, Hynesas, eaMHn4YHas).

4. OnemeHTapHble NpeobpazoBaHns MaTpuLl. MNOHSATUE SKBUBANEHTHOCTM 1 PABEHCTBA MATPWL,.

5. OelicTBMa Hag Matpuuamm (CNOXeHNe, BbIYMTaHNE, YMHOXEHME MATPULLbl HA YACNO, YMHOXEHNE MaTPpULbl Ha MaTpuLy)
1 nx CBOICTBA. JIHeHas KoMbuHaums maTpuu,.

6. MuHop k-oro nopsiaka, 6a3ncHblii MUHOP, paHr MaTpulbl. BeldncneHne paHra MatpuLbl.

7. MNMoHsiTne 0bpaTtHO MaTpuLbl. BeipoXAeHHbIE N HEBBIPOXAEHHbIE MATPULLI. TEOPEMA O CYLLECTBOBaHNN 0OpaTHON
maTtpuubl. OCHOBHbIE CNOCOBbLI HAXOXAEHMS 0BPATHON MaTPULbI.

8. MaTpuyHble ypaBHEHNS 1 X peLIeHNne.

9. MoHsTME cucTEMBI NMHENHBIX anrebpanyeckux ypasHeHuin (C/TAY). HactHole Buabl CJTAY (kBappartHasi, 0GHOPOLHAs,
HeonHopogaHas). MaTpuua, pacwmpeHHas matpuua, onpegenutens CITAY.

10. PeweHune, MHOoXecTBO peweHnii CJTAY. COBMECTHOCTb, HECOBMECTHOCTb, ONPEAENEHHOCTb, HEONPEAENEHHOCTb,
aksuBaneHTHocTb CJ1AY. Kputepuin coemectHocTn CI1AY (Teopema KpoHekkepa-Kanennu).

11. Metog Kpamepa ans peweHus CJTAY n ycnosusi ero npUMeHNMOCTW.

12. MatpuyHas coopma 3anucu CJTAY. MatpuuHbiin cnocob (Meton obpartHoit Mmatpuupl) pewexns CJTAY n ycnosus ero
NPYMEHUMOCTWN.

13. OnemeHTapHble NpeobpasoBaHns CITAY, nx ocHoBHoe cBoiicTBO. MeTon Maycca pewenust C/TAY v ycnosus ero
npuMeHMMocTun. basncHble 1 cBob6oaHbIE HEM3BECTHbIe. HaxoxaeHue obwero pe-weHns CITAY. HacTHble peweHus
CIIAY.

14. OpHopogHble CJTAY, ycnosus CyllecTBOBaHWS X HEHYNEBbIX PELWEHN, CBOWCTBA NX YACTHbIX PELLEHNI.

15. MNoHATMEe NNHENHON He3aBNUCUMOCTM U 3aBUCHMOCTM YaCTHbIX pelweHnin ogHopogHon CI1AY. dyHaameHTanbHas
cucTtema peweHuii (PCP) n eé HaxoxaeHwue. MNpeacTtasnexve obuero pewenns ogHopoaHoin CI1AY yepes CP.
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16. lNoHATME N-MepHOro apndMeTM4eckoro BekTopa. PaBeHCTBO BEKTOPOB. [leicTBus Han BekTopamun (CNnoxXeHue,
BblYATAHME, YMHOXEHVE Ha YMCNO, YMHOXEHME Ha MaTpuuy). JlInHenHas koMOMHALIMS BEKTOPOB.

17. CkanspHoe npov3BefeHne apugpMeTm4ecknx BeKTopoB. [oHATME OPTOroHanbHOCTU BEKTOPOB.

18. Cnctema BEKTOPOB 1 eé NnHeliHas koMbnHauust. MNoHsT1e NMHERHOM 3aBUCMMOCTM 1 HE3aBUCUMO-CTU CUCTEMBI
BEKTOPOB. TeopeMa 0 HeobX0AMMOM 1 LOCTAaTOYHOM YCNOBUSIX IMHEAHOM 3aBUCMMOCTM CUCTEMbI BEKTOPOB.

19. MNoHsITMe BeKTOpHOro nNpocTpaHcTea R™n, eBknnaosa npoctpaHcTea E*n. baswnc, kaHoHuYeckuin 6asnc u paHr R™n.
20. PasnoxeHue BekTopa B R*n no BekTopam ero 6asuca. KoopauHartbl Bektopa B R™n.

21. MNoHsATUe reomeTprnyeckoro Bektopa. PaBeHCTBO BEKTOPOB. [poTnBONONOXHbIn BekTop. OpT Bek-Topa. MNpoekuus
BEKTOpPA Ha BEKTOP.

22. ['pachmyeckne npasuna CNOXEHUS, BbIYUTAHUS, YMHOXEHNS BEKTOPA Ha YUCHO.

23. KonnuHeapHocTb BEKTOPOB. basuc n kaHoHuyeckuid 6asnc nnockoctv. KoopamHatel BeKTopa.

24. KomnnaHapHocTb BEKTOPOoB. basnc n kaHoHW4eckmit 6a3uc npoctpaHcTea. KoopamHaTel BEKTOPA.

25. ToHsATUe fekapToBOM cMcTeMbl KoopauHat. [onsapHble koopamHatel. Paguyc-BekTop, KOOPAUHATLI TOYKW.
BbluncneHve onuHbl BEKTOPA; HANPABAAIOWMNX KOCMHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOMO [BYMS TOYKaMMU;
paccTosHNA MeXay ToUKamm.

26. CkanspHoe nponsseneHne BeKTOPOB, ero CBOWCTBA, BbipaXeHne Yyepes KoopanHaTbl BEKTOPOoB. BeluncneHue yrna
Mex Ay BeKkTopamu. YCrnosue opToroHanbHOCTH BEKTOPOB.

27. BekTopHO€E Npon3BefeHre BEKTOPOB, Ero CBONCTBA, BbIpaXeHne Yepes KoopanHaThl BEKTOPOB. BeiuucneHne
nnowagnen napanienorpammoB 1 TPEYronbHUKOB. Y CNoBME KONTMHEAPHOCTN BEKTOPOB.

28. CmelwaHHOe Npou3BeneHne BEKTOPOB, CBONCTBA, BbiIpaXeHWe Yepes KoopanHaTbl BEKTOPOB. BbluncneHme 06bEmMoB
napannenenvnenos 1 TeTPasfpoB. YCNOBME KOMMIaHAPHOCTN BEKTOPOB.

29. MNpsimast NMHKA Ha NockocTH, eé oblee ypaBHeHWe. HopManbHbIA 1 HanpasnsaLWmMi BeKTopbl NpsiMoii. MocTpoeHne
NPSMOIA.

30. PasnunyHble BuAbl ypaBHEHW NPAMOIA Ha MNIOCKOCTY (HOpManbHOE YpaBHEHNE; KAHOHWYECKOE YpaBHEHNe; ypaBHeHne
NPSIMOW, NPOXoAsLer Yepes ABe TOYKW; YpaBHEHNE NPAMOIA C YrioBbIM KO3QIMULIMEHTOM; ypaBHEHWE NPSIMON B
oTpeskax).

31. PeweHne npocTeniwmx 3agay ¢ NpsMOii Ha NAIOCKOCTY (HaxoXA4eHne pacCTosHMS OT TOYKM 4O NPSMOIA; BblHUCNEHME
yrna mexagy npsiMbiMu1; HaXoXA4eHne TOYKM NepeceveHmns NpsaMblX; YCTaHOBNEHNE NapaniefnbHOCTH 1
nepneHanKynsapHOCTU NPSIMbIX).

32. MnockocTb, eé oblee ypaBHeHMe. HopManbHbI BEKTOP MAOCKOCTA 1 ero HaxoxaeHue. [MocTpoeHmne nnockocTu.
33. PasnunyHble Buabl ypaBHEHMA NNOCKOCTU (HOPMabHOE ypaBHEHME; YPaBHEHUE MIOCKOCTU, NPOXOAsWEl Yepes Tpu
TOYKW; YpaBHEHME MNOCKOCTU B OTpe3Kax).

34. PelleHne npocTeliwmx 3aga4y ¢ NNOCKOCTbIO (HAXOXAEHNE PaCCTOAHNSA OT TOYKMU A0 NAOCKOCTUW; BblYMCIEHNE yrna
Mexay NAoCKOCTAMM; yCTaHOBNEHME napanienbHOCTU U NepneHankynsapHOCTU NNOCKOCTEN).

35. MpsiMast nnHUsSt B NpocTpaHcTBe, eé obuiee ypaBHeHNe. Hanpasnaiowmii BEKTOP NPsIMOiA, ero Ha-xoXAeHue.

36. PasnuyHble BUAbl ypaBHEHMW NPSAMOIA B MPOCTPAHCTBE (KAHOHUYECKOE YPaBHEHMWE; YpaBHEHNE NPSMON, MPOXOoasALEl
yepes [BE TOUKM; MapaMeTpmnyeckoe ypaBHeEHUE).

37. PelueHne npocTeniwmx 3aaady ¢ NpsIMO U MNIOCKOCTbIO B MPOCTPAHCTBE (BbIYMCNEHNE Yrna Mexdy ABYMS MPsAMbIMU,
Mex Ay NPsIMOM 1 MNIOCKOCTbIO; YCTaHOBNEHWE NapannenbHOCTN U NePNeHaNKYNSAPHOCTA OBYX NPSAMbIX, NPSMOR 1
MNOCKOCTU; HAXOXAEHMEe TOHKMN NepeceveHns NpsaMori U NNOCKOCTK).

38. Anrebpanyeckast kprBasi 2-0ro nopsiika Ha niaockocTy, eé obuwee ypasHeHue. Knaccngprkauus KpusbIX 2-0ro
nopsgka.

39. OKpYXHOCTb, €€ KaHOHUYECKOE U HopManbHoe ypaBHeHus. Obliee reoMeTpuyeckoe CBONCTBO TOYEK OKPYXHOCTH.
MocTpoeHne OKPYXHOCTM, 3a4aHHON 0BLWNM YypaBHEHUEM.

40. dnannc, ero KaHOHNYECKOe ypaBHEHUE U xapakTepucTukn. Obliee reoMeTpmnyeckoe CBOMCTBO TOYEK ainunca.
MocTpoeHre annunca, 3aAaHHOro obLWMM ypaBHEHNEM.

41. T'mnepb6ona, eé KaHOHNYECKOoe YpaBHEHUE U xapakTepucTukn. Obliee reoMeTpmnieckoe CBOMCTBO ToYeK rmnepbornsbi.
MocTpoeHre runepbonbl, 3a0aHHON 0OLWMM YypaBHEHNEM.

42. Mapabona, eé kaHOHNYeCcKoe ypaBHeHNe 1 xapakTepuctukn. Obuiee reoMeTpuieckoe CBOMNCTBO To4ek napabonbi.
MocTpoeHne napabonbl, 3a4aHHON 0OLWMM YPaBHEHNEM.

43. MNoHsTMe anrebpamnyeckoi MoBepxHOCTW 2-oro nopsaka. Cgepa, eé KaHOHNYECKOe U HopManbHOoe YpaBHEHMSI.
Obuiee reomeTpu4ecKkoe CBOMCTBO TOYEK CAPepbI.

44. Snnuncomng, runepbononapl, MX KAHOHNYECKME YPABHEHUS U FPACOVKN.

45. Mapabononapl, LNAMHAPbI, UX KAHOHUYECKME YPABHEHNS 1 FpadouKu.

46. KomnnekcHoe yucno, ero nsobpaxeHve Ha nnockocTv. KoMnnekcHo-conpsixéHHoe yncno. Momynb n apryMeHT
KOMIMNEKCHOro Yncna. PaanuyHble qoopMbl 3anncy KOMMIEKCHOro Yucna (anrebpauvdeckasl, TpUroHOMeTpuyeckas).

47. OeiAcTBUS HAO KOMMNEKCHBIMW YCNaMy (CNOXEHWe, BbluMTaHe, YMHOXEHUE, feneHve) B anrebpanyeckoin doopme.
48. BossegeHune KOMNIEKCHOro 4yucna B cteneHb. @opmyna Myaspa. /13BneyeHne KOpHS U3 KOMMNEKCHOro Yncna.

49. MNoHsTMe MHOrouneHa, anrebpamyeckoro ypasHeHusi. OCHOBHasi Teopema anrebpbl MHOrouneHoB. PasnoxeHve
MHOro4yneHa Ha MHoxutenu. Teopema besy.

50. HaxoxaeHvne KopHe KBaapaTHOro ypaBHEHNS Ha MHOXECTBE KOMMIEKCHbIX YNCET.

CemecTtp 2

TekyLwWUin KOHTPONb

1. NMncbMeHHOe poMallHee 3apaHue
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Tembl 7, 8

MNpumepHbIe 3a8aHns:

Tema 7. HaxoxneHue ecTecTBeHHOl 0bnacti onpeaeneHns oyHKLUUN; yCTaHOBIEHME YETHOCTU U HEYETHOCTM,
NepUoaNYHOCTM (OYHKLMW; NpeacTaBneHme OyHKLMM B BUAE COXHOW (OYHKLMMW; MOCTPOEHNE rpadovkoB CPYHKLNIA;
npeLen YUCNOoBOW NOCNEe[0BATENBHOCTM, Er0 BblYMCNEHNE; NPeaen PYHKLUN, ero BblMUCNEHNE; HEONPEAENEHHbIE
BbIPaXEHWS; BblYUCTIEHNE NPEAENOB PaLMOHANbHbBIX 1 MPPAaLMOHANbHBIX BbIPaXXeHWIA; MEPBbLIA 1 BTOPOI 3aMedaTerbHble
npeLenbl, X NPUMEHEHNE NPU BbIYUCIEHNN NPELENOB; OAHOCTOPOHHUE NPELENbI; YyCTAHOBIEHNE HEMPEPBIBHOCTM
OYHKLIMIA; TOYKM paspbiBa PyHKLUM 1 UX Knaccudomkaums.

Tema 8. MNpocTeniwme npasuna HaxoXaeH1s NPoN3BOLHON; NPOM3BOAHASA CNOXHON PYHKLUUN; norapndmmnyeckas
Npon3BOAHas; NPON3BOAHAS CTENEHHO-NOKa3aTeNbHON (PYHKLMW; NPpou3BoaHas OyHKUMW, 3a4aHHO NapameTpuyecku;
andbdoepeHLuman yHKLUnW; Npon3BoaHble U audpdpepeHLumnanbl BbICWNX NOPAOKOB; MPUMEHEeHNe NepBoro
nndpgpepeHumana B NpubnnMxXEHHbIX BbIYMCIIEHNSX; YPABHEHWS KAcaTeNbHOW U HOpManu K NNOCKOW KPUBOIA; TEOpPEMB
®depma, Ponns, Narpanxa, Koww; npasuno Jlonutans n ero npyMeHeHne Ons packpbitTus HeonpeaenéHHocTew;
HaX0XEHNE Y4aCTKOB MOHOTOHHOCTU (PYHKLMW; NOKaNbHbIE 9KCTPEMYMbI (RYHKLIUW, UX HAXOXAEHWE; Hanbonbluee 1
HanMeHbliee 3Ha4YeHns auddepeHLMpyemMon PyHKUUN Ha OTpeske, X HaxoXAeHne; HaxoxaeHve NHTepsanos
BbIMYKIOCTW 1 BOFHYTOCTU CPYHKLMW; TOUKM Nepernba, nx HaxoXAeHne; BEPTUKaNbHbIE U HAKNOHHbIE aCMMMTOThI rpadhvka
COYHKLLUW, NX HAXOXAEHNE; MOCTPOEHUE rpadouka oyHKLUMIM; HaxoxaeHue obnactu onpegenerns OHIM, nuHWin ypoBHs;
npenen ®HT1, ero Bbl4MCNEHME; YACTHbIE MPOU3BOAHbIE MEPBOrO U BICIIMX MOPALKOB, X HAXOXAEHWE; NOMHble
ndodpepeHumans @HIN nepsoro 1 BeiCWMX NOPSAKOB; YacTHbIe NpoussoaHbie ®HI1, 3aaaHHbIX HESIBHO; MPON3BOAHAS
cnoxHoin ®HI; npomssogHas no HanpasneHuto n rpaameHt PHI; npuMeHeHne nepeoro ouddepeHumnana B
NPUBNUXEHHBIX BBIMUCNEHNSX; KacaTenbHas NIOCKOCTb M HOPMasb K NOBEPXHOCTU; NOKaMbHbIA 6e3yCNOBHbIA 9KCTPEMYM
@®HTI, ero HaxoxaeHve; Hanbonbluee 1 HaVMeHblee 3Ha4YeHUs guddepeHumpyemoint @HI B orpaHWYEHHO 3aMKHYTO
obnactu, Ux HAXOXAEHWE; YCNOBHbIV 9KCTPEMYM, EF0 HAXOXAEHNE METOLOM HEONPELENEHHBIX MHOXMTENER JlarpaHxa.
2. KoHTponbHas pabora

Tembl 7, 8

CopepxaHue ayauTopHOl KOHTPONbHOM paboThi:

1) HaxoxaeHne obnacTu onpeneneHuns, ycTaHOBNEHNE YETHOCTM (HEYETHOCTN) COYHKLIUN;

2) BblYMCNEHUE NPENENOB OYHKLMY;

3) ycTaHoBneHve HenpepbiBHOCTM PYHKLUN B 33 0aHHOM TOYKE, HAXOXAeHne To4eK paspbiBa PyHKLUN;

4) npocTewne npasnia HaxXoX4eHNsS NPOM3BOLHOM;

5) nponasofHas CNOXHOM OyHKLUUK;

6) omchdpepeHuman yHKLUN OLHOV NEPEMEHHOA, BTOpas NPon3BoaHas, napamMeTpuyeckas NpomM3BoaHas;

7) ypaBHeHWsl kKacaTenbHOW 1 HOPManu; MHTEPBasbl MOHOTOHHOCTM, TOUKM NOKaNbHOMO 3KCTpeMyMa, Hanbonbluee 1
HavVMeHblUee 3HAYEHUS OYHKLUMMN HA OTPE3KE; aCUMNTOThI, TOUKW nepernda, MHTepBasbl BbiMyKNOCTW 1 BOTHYTOCTY;

8) npaeswmno Jlonutansa ona packpbiTs HeoNpPeaenéHHbIX BblpaXXeHWi;

9) yacTHble Npou3sBoaHble U AndodoepeHLUMansl NEPBOro 1 BTOPOro NopsaKkoB 0T (OYHKLMW ABYX MEPEMEHHbIX; rpagueHT
OyHKLMM 1 €ero Moyfb; NPOU3BO4HAS MO HAMNPAaBNEHNIO;

10) nokanbHble 3KCTPEMYMbl (OYHKLMW OBYX MEPEMEHHbIX.

Ok3ameH

Bonpochbl k ak3ameHy:

1. MHoxecTBa Yncen. MHOXeCTBO OeCTBUTENbHbIX YACES, er0 reoMeTpuyeckas nHTepnpeTtaums n ceoinctea. Moaynb
OeCTBUTENIbHOroO Yncna 1 ero CBOMCTBa.

2. Yucnosble MHOXecTBa. Yucnosble NpoMexyTkn. OKPeCTHOCTb KOHEYHOR TOUKM U BECKOHEYHOCTN.

3. dyHKUMS: onpeneneHre, OCHOBHbIE cnocobbl 3aaaHns. EctectBeHHas obnactb onpeaeneHus doyHkumm. SeHas,
HesiBHasi U napameTpuyeckas opMbl aHANMTUHECKOro 3aAaHuns coyHKLUMK. padouk qoyHKLMUN.

4. OCHOBHbIE 3/71EMEHTbI NOBEeaeHUS Cp)/HKLLI/II/I (l-IéTHOCTb, HEYETHOCTb, nepmoon4HoCTb, orpaHN4eHHOCTb, MOHOTOHHOCTb).

5. OCHOBHbIE 3NEeMeHTapHbIE (PYHKLMK (CTENEHHDBIE, TPUrOHOMETPUYECKME, 0BPATHBIE TPUIOHOMETPUYECKME,
nokasartenbHas, norapugomMmyeckas), Ux CBOMNCTBa 1 rpadouku.

6. Munepbonnyeckune pyHKUMM, X CBONCTBA 1 rpacomKu.

7. ObpaTHas dpyHKUMS. CnoxHas oyHKUMS. dneMeHTapHble OyHKLUM 1 KX Knaccugoukaums.

8. MocTpoeHune rpadounkoB: aNEMEeHTaPHbIX GPYHKUMI NMYTEM NpeobpasoBaHuii U3BECTHBIX FPacOUKOB; GOYHKLNIA,
cofepXalimm 3Hak abCconoTHON BENNYUHDI; (OYHKLMIA, 3a4aBaeMbIX HECKOMBbKMMU aHANUTUYECKMMU BbIPAXEHUSMMU.

9. MNpocTeiwne anemeHTapHbie PYHKLUUN: NMHEVHAs, KBagpaTuiHas, ux CBOMNCTBA U rpadonku.

10. MNoHaTre yncnosoli nocnenosaTensHocTu. OnpeneneHne npenena Y1CnoBor nocnegosaTtenbHOCTU. Cxooawmecs un
pacxonsimecs Yncrosble nocnenoBaTenbHOCTH.

11. MMpn3Hak cXoAnMMOCTN MOHOTOHHOW YUCNOBON NocnenoBaTenbHOCTU. Yuecno e.

12. OnpeLeneHuns npepena yHKUUM B KOHEYHOI ToUKe U Ha BeckoHeuHocTu. OoHOCTOPOHHKE Npegensl. Heobxonmmoe
1 [OoCTaTo4HOe YCNoBUA CyllecTBOBaHWUS npegena yHKUUn B TO4KE.

13. BeckoHeuYHo Manble pyHKLUM, X OCHOBHbIE CBOWCTBA. [puMepbl HECKOHEYHO Manbix qOYHKLWIA.

14. BeckoHe4YHo Honblume GOyHKLUN, UX OCHOBHbIE CBOMCTBA U B3aUMOCBSI3b C HECKOHEYHO ManbiMK (PYHKLIMSIMU.
MprMepbl 6ECKOHEYHO BONbLINX GOYHKLNIA.

15. ®yHKUUW, OrpaHMYeHHbIe B OKPECTHOCTM TOYKWU. TeopemMa 06 orpaHNHeHHOCTU CPYHKLMM, UMEetOLLei KOHEYHbIN
nepegern.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 16 u3 28. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma ancumnnuHbl "MatemaTtuka"; 09.03.04 "lporpamMmHas nHxexepus”.

16. TeopemMa 0 B3aMMOCBSA3W (PYHKLIUW, UMEIOWEN KOHEYHbI npenen, ¢ 6ECKOHEYHO Manol oyHKUMEN.

17. Teopema o npegenax apudMeTn4eckmx onepaumnn Ham oyHKUMAMU, UMEIOWMMIN KOHEYHbIN npenen.

18. MNpenen anemeHTapHON PyHKUMK. [penenbHbIA NEPexon B HepaBeHCTBaX.

19. lNepBbli M BTOPO 3amMedaTenbHble npeaensl, UX CNeACTBUS U MPUMEHEHUE NPW BbIYNCIEHWUN NPEeaenoB.

20. OnpenenexHns HeNPEPbIBHOCTM OYHKLMM B ToUKe. [OHSTME HENpepbIBHOCTY cnpasa 1 cnesa. Heobxoanmoe 1
[OCTaTo4HOE YCNOBUS HENPEPBLIBHOCTY GOYHKLIMM B TOYKE. HENpepbIBHOCTb aneMeHTapHbIX (OYHKLWIA.

21. MNoHATUE HenpepbIBHOCTM Ha 0Tpe3ke. CBOMCTBA HEMPEPbIBHbIX HA 0TPe3Ke PYHKLIMIA (06 OrpaHUYeHHOCTM CPyHKLIMK,
obpalleHnn oyHKLMKN B Hy/b, HAUOOSbILEM U HAUMEHBLLEM 3HAYEHUSIX COYHKLIN).

22. Toukmn paspbiBa PYHKLMK, UX KnacCMdUKaLmMs U HaxoxXeHue.

23. MNpupauweHne doyHkuun. OnpeneneHve NpoMsBoaHON. [[eoMeTprnyecknii CMbICT NPON3BOAHON. KacaTtenbHas u
HOpManb K KPUBOW B OAHHOWN TOYKE, MX YPaBHEHUS.

24. ToHATUe amddepeHUMpyeMOCTM PyHKLUN B ToHKe. B3anMocBsa3b noHATWIA: audhdoepeHLnpyemMocTb B TOUKE,
HenpepbIBHOCTb B TOYKE, CYLECTBOBAHME B TOYKE KOHEYHOM NPOU3BOAHON.

25. HenocpencTBEHHOE HAX0XAEHUE NPOVN3BOLHON.

26. MNpocTeniwme npasuna HAXOX4EHNS NPON3BOLHON (MOCTOAHHOW, CYMMbI, PA3HOCTW, MPOU3BELEHUS N YACTHOIO
dOyHKUMR).

27. MpownsBonHas 06paTHOM doyHKUMU. [Tpon3BOaHAS CNOXHOW CPyHKLUN.

28. INlorapucpmmyeckas Npon3BoaHas, €€ NpUMeHeHne 4Ns HaxoX4eHUs NPOon3BOLHON CTENEeHHO-NoKa3aTenbHOM
pyHKUMN.

29. MpounaBoaHble OYHKLMIA, 3a4aHHbIX NapaMeTpUYeCcKu.

30. OndbpepeHunan cyHkumu. MNpocTenumne npasmna HaxoxaeHns guddepeHumnanos (MOCTOSAHHON, CYMMbI, Pa3HOCTH,
MPOV3BELEHUS 1 HACTHOIrO (OyHKUMIA). MpuMeHeHWe nepeoro andgpdpepeHumana B NpUbNnXEHHbIX BbIYUCIEHUSIX.

31. MNpoussogHble n andbdoepeHumansl BbICWINX NOPSALKOB, UX HAXOXOEHME.

32. Teopembl Depma 1 Ponns, reoMeTprnyeckmini CMbICN TEOPEM.

33. Teopema JarpaHxa. MeomeTpryecknii cMbicn Teopembl. PopMyna KOHEYHbIX NpupalleHunin JlarpaHxa. Teopema
Kowwn.

34. Mpasuno Jlonutans, ero NnpuMeHeHne ons packpbiTUs HeoNpenenéHHOCTEN.

35. [loctatoyHbIii NPU3HaK MOHOTOHHOCTU (PyHKUMK. CTauMOHapHbIE U KPUTUYECKME TOYKM (PyHKUMN. Haxox aeHne
WHTEPBaNoB MOHOTOHHOCTM CPYHKLLMN.

36. ToukM NOKaNbHOro aKCTPpeMyMa (MakCUMyMa U MUHUMYMA) 1 NoKasbHble 3KCTpeMyMbl doyHKLMKU. Heobxoaumoe n
[OCTaTO4HbIE YCNOBMS CYLLECTBOBAHWS NOKANBLHOIO 9KCTPeEMyMa oyHKLIMN.

37. FnobanbHble 3KCTPeEMyMbl (Hanbonbluee N HAMMEHbLUEE 3HAYEHUS) CPYHKLMM HA OTPE3KE, NX HAXOXOEHVE NSt
ancbgoepeHumpyemon yHKuuu.

38. MMoHATUS BbINYKNOCTM U BOrHYTOCTU (PyHKUMW. [JOCTATOYHBI NPU3HAK BbINYKNOCTU (BOTHYTOCTM) OYHKLMMW Ha
uHTepBane. HaxoxaeHne NHTEPBANOB BbIMYKIOCTM 1 BOTHYTOCTW cpyHKUMM. Todka nepermba rpagouka goyHKLMN, YyCNoBUS
€€ CyleCcTBOBAHMUS N HAXOXOEHNE.

39. MoHATHe acumMnToThl rpachmnka yHKUMU. BepTrkanbHble 1 HaKNOHHbIE aCUMNTOTbI, YCNOBMS X CYLWECTBOBaHNS U
HaxoxaeHwe.

40. N-mepHas Touka, N-MepHoe apucpMeTmyeckoe npoctpaHcTso R n. PaccTosHue B R n.

41. N-mepHbii wap. OkpecTHoCTb To4kM B R*n. Knaccndomkaums Tovek (MpeaenbHble, BHYyTPEHHWE, FPaHnYHbIe).

42. MHoxecTBa To4ek B R"n (OTKpbITbie, 3aMKHYTble, OFPaHNYEHHbIE, CBA3HbIE, BbIMYK/bIE).

43. ToHATME oyHKUMM 2-X NEPEMEHHDIX, 3-X, N-NepeMeHHbIX. EcTecTBeHHas obnacTte onpeneneHns ®HI, rpadomk
OYHKLMMN 2-X MEPEMEHHDIX, IMHAW U MOBEPXHOCTU YPOBHS.

44. YacTHble n nonHoe npupauwenus ®HI. MNoHatna npegena n HenpepbiBHOCTM PHIT. CBoncTBa (PYHKLUMIA HECKONBKNX
NepeMeHHbIX HEMPEPbIBHbLIX B OFPaHUYEHHOM 1 3aMKHYTOI obnacTu.

45. YacTHble Npon3BOaHbIE MEPBOro U BbICWMX NOPSAKOB, UX HAXOXAeHWe. Teopema O paBeHCTBE CMeLWaHHbIX
NPON3BOAHBIX B AAHHON TOYKE.

46. MoHatne ancdepeHumpyemoct GHI B Touke, HEOOX0AMMOE U NOCTATOYHOE YCNOBUS ANEEEPEHLNPYEMOCTH.
47. BsaumocBsa3b NOHATUIA: andodhepeHumnpyemocts @HI B Touke, HEMPEPBLIBHOCTbL B TOYKE, CyWECTBOBAHNE B TOYKE
KOHEYHbIX YaCTHbIX MPON3BOAHbIX.

48. OndbcpepeHumans PHIT nepsBoro v BbICWMX NOPAAKOB, X HaxoxaeHwe. NprMeHeHne nepsoro gudpepeHumana B
NPUBNNXEHHBIX BEIMUCTEHNSX.

49. MNpownssogHas nNo HanpaeneHwio 1 rpaaneHT OHM, B3anMOCBSA3b MEXAY HUMW.

50. MpounasogHas HeSsBHOM (PYHKLMM HECKONBbKUX NEPEMEHHbIX.

51. NpowunssogHas cnoxHon OHI1.

52. Toukun nokanbHOro akcTpemyma (MakCnumyma 1 MUMHUMyMa) 1 nokanbHble akcTpemyMmbl PHI. CtaumoHapHbIe TOUKM.
Heobxonnmoe 1 [octatoqHoe YCoBuMs ToKanbHOro akctpemyma OHI.

53. YcnoeHbii akcTpemym PHI. ®yHkumsa JlarpaHxa. HaxoxaeHue ycnoBHOro akCTpeMyma MeTogoM HeonpenenéHHbIX
MHOXMTenen Jlarpanxa.

54. 'obanbHble 3KCTPEMYMbI (Hanborbluee N HaMeHbLIee 3HaYEHNS) PYHKLMMN ABYX NePEMEHHbIX B OFpaHNYeHHOM
3aMKHYTOI 06nacTn, UX HAXOXAeHUe AN AmdpdoepeHUMpyemMoit coyHKLNK.

55. TMoHsATUS ckansapHoro 1 BeKTopHoro nonen. duddepeHumnanbHble onepaumm Teopumn nons (rpagnenHT, AMBepreHuus,
poTtop, onepartop Jlannaca).
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Cemectp 3

TekyLUn KOHTPONb

1. lIncbMeHHOe poMallHee 3apaHue

Tembl 9,10, 11,12, 13

MNpumepHbIe 3a8aHns:

Tema 9. MNepBoobpasHast PyHKUMM U €€ HaXOXAEHUE; HENOCPELCTBEHHOE MHTEMPMPOBAHNE; UHTErPUPOBaHME 3aMEHOM
NepeMeHHON 1 MO YaCTAaM; UHTErpupoBaHne OYHKUNIA, CoaepXalmnx KBaapaTHbIA TPEXHYNEH; UHTErPUPOBAHME MPOCTbIX,
NpPaBuUbHbIX YU HENPABMUSIbHBIX PaLMOHANbHbBIX AP0OE; MHTErPUPOBAHNE TPUTOHOMETPUYECKUX U MpPaLIMOHATBHBIX
BbIPaXEHWIA.

Tema 10. Dopmyna HetoToHa-J1einbHMLA; GOpPMybl 3aMeHbl NEPEMEHHON 1 UHTErPUPOBAHUS MO YaCTsIM B ONpenenéHHOM
WHTEerpane; NpMMeHeHne onpeaenéHHoro HTerpana ans BblYMCNEeHNs nnowanen NNoCKNxX couryp, AnAvH oyr KpUBbIX,
06BEMOB Ten; oLeHKa UHTerpana u oopmyna CpedHero 3Ha4eHus; HecobCTBEHHbIE MHTErpasbl No 6eCKOHEYHOMY
NPOMEXYTKY UHTErpMpoBaHns U OT HEOrPaHNYEHHON OYHKLIMK, UX CXOAMMOCTb U PacX04MMOCTb.

Tema 11. BbluucneHve gBOMHOMO MHTErpana CBefeHneM K NOBTOPHOMY; 3aMeHa NePEMEHHbIX B BONHOM MHTerpane;
BbIYMCNIEHNE MNOLWAAM NNOCKOM courypbl 1 06 bemMa Tena ¢ NOMOLLbIO ABONHOrO MHTErpana; MexaHU4eckne npunoXeHus
OBOWHbIX MHTErpanoB (BblYMCNEHNE MAaCChl, CTATU4ECKMX MOMEHTOB, MOMEHTOB MHEPLIW, KOOPAVHAT LLEHTPpa TAXEeCTn
MNOCKOW NNACTWHbI); BbIMUCNEHNE TPONHOIrO UHTErpana ceefeHneM K MOBTOPHOMY; reOMETPUYECKNE U MEXaHNYeCcKme
NPWNOXEHNS TPOMHOrO UHTErpana.

Tema 12. [1Y ¢ pa3nené&HHbiMy 1 pasfensowmmncs nepeMeHHbIMu, ogHopoaHble 1Y 1-oro nopsgnka, nuHenHoe LY 1-oro
nopsiika n ypasHeHne BepHynnu, HaxoxXaeHue ux obLWwmX 1 YaCTHbIX PELIEHWIA.

Tema 13. HaxoxoeHve oblero pelweHns nnHeiHoro ogHopoaHoro 1Y nopsinka ¢ NOCTOSIHHbIMU KO3gpULIMEHTAMY;
NMHeliHble HeofHopoaHble LY nopsaka ¢ NOCTOSHHBIMU KO3PULMEHTAMI, HAXOX AEHNE X OBIWNX peeHniA ans
NpaBoi YacTu cneumanbHOro BMAA; NPUHLAN CYNnepnosnLmMmn YaCTHbIX PEeWeHN; METO Bapmaumm Npon3BosbHbIX
NMOCTOSIHHBIX; HOpManbHoOM cuctema 1Y, HaxoxaeHue eé peleHns METOA0M UCKITIOYEHNS.

2. KoHTponbHas pabora

Tembl 9,10, 11,12, 13

CopnepxaHue ayiMTOpHO KOHTPONbHOM paboThl:

1) HaxoxaeHve HeonpeaenéHHOro nHTerpana HenmnocpeaCcTBEHHbIM MHTErPUPOBaHNEM;

2) HaxoXxAeHne HeonpeLenéHHOro MHTerpana 3aMeHon NepeMeHHoN;

3) HaxoxOeHue HeoNpeLenéHHOro NHTerpana MHTErpPUPOBAHNEM MO YaCTSIM;

4) BblYMCNEHNE ONPEdENEHHOMO NHTErpana;

5) BblYMCNEHME C NOMOLLBIO ONPELENEHHOrO MHTErpana nnowaau nnockor ourypel, 4vHbI Ayrn KprBoi, obbéma Tena
BpalleHuns;

6) yCTaHOBNEHUE CXOAMMOCTM HECOOCTBEHHOMO MHTErpana ¢ 6eCKOHEeYHbIMM NPefENaMmn MHTErPUPOBAHNS;

7) BblYMCNEHNE NOBTOPHBIX MHTErPANOB, ABONHbLIX MHTErPAOB;

8) HaxoxaeHue peweHunin 1Y ¢ pasnensiowmMmcs nepemMeHHbIMY;

9) HaxoxAeHune pelweHunii nuHerHoro 1Y nepsoro nopaaka;

10) HaxoxaeHWe peleHuii npocTewero 1Y Bbicwero nopaaka, nnHenHoro LY BTOporo nopsaka ¢ NOCTOSAHHbLIMU
KoadpprumeHTaMm 1 NPaBoR YacTbio CneunanbHOro Bnaa.

3aver

Bonpochl k 3a4eTy:

1. MepBoobpasHas oyHKUMS, eé CBOCTBA.

. HeonpegnenéHHblin nHTerpan, ycnoeme ero CywectsoBaHns 1 CBOKCTBA.

. OCHOBHble MeTOAbl MHTErPUPOBaHNS: HENOCPELACTBEHHOE MHTErPUPOBaHKE.

. OCHOBHblE METOAbI MHTErPUPOBAHUS: UHTErPUPOBAHME 3aMEHOI NEPEMEHHON.

. OCHOBHblE METOObI MHTErPUPOBAHUSA: UHTErPUPOBAHME MO YaCTSM.

. HaxoxpeHune nHterpanos ot coyHKLMIA, CogepXallnx KBagpaTtHbli TPEXYNEH.

. HenpaBunbHas v npaeunbHas paunoHanbHble 4pobu, pa3noxeHue npaBuibHON 4poby Ha NpocTbIe.

. VIHTerpupoBaHue NpocTbix, MPaBUAbHbIX M HEMPaBUIbHBLIX PaLMOHaNbHbIX AP06ei.

. YHBepcanbHas TpUroHoOMeTpryeckas noacTaHoBKa U ee NpMMeEHeEHUE.

10. HaxoxaeHne nHTerpanos OT TPUrOHOMETPUHECKMNX BbIPAXEHWUA C MOMOLLBIO APYTNX TPUrOHOMETPUHECKIMX
NnoaCTaHOBOK.

11. HaxoxaeHune nHTerpanos 0T MppauroHabHbIX BbIPaXEHUI.

12. OnpeneneHHbIN NHTErpan Kak npeaen NHTerpanbHow CyMMbl, €0 reOMEeTPUYECKMIA CMbICA. YCNOBUS CYLLECTBOBAHMS
onpenenéHHoro nHTerpana.

13. OcHoBHble cBOCTBa onpeaeneHHoro uHterpana. OueHnsaHve nHTerpana. Popmyna cpenHero sHaveHusl.

14. IHTerpan ¢ nepeMeHHbIM BEPXHUM NPELENoM n ero ceoiicTea. dopmyna HetoToHa-IenbHmua.

15. dopmynbl 3aMeHbl MEPEMEHHON N MHTErPUPOBAHNS MO YaCTSAM B ONPeaenéHHOM NHTerpane.

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

17. InvHa oyrv KpvBoM 1 eé Bbl4UCEHME C NMOMOLLbIO ONpPeaenéHHOro HTerpana.

18. O6beM Tena BpaLeHNs U ero BbIHUCIEHUE C MOMOLLBIO ONPELENEHHOro MHTerpana.

19. HecobcTBEHHbIE MHTErparbl Mo 6eCKOHEYHOMY NPOMEXYTKY UHTErPUPOBAHUS, UX CXOAUMOCTb U PACXOAMMOCTb.
20. HecobcTBeHHbIE MHTErpanbl OT HEOrPaHUYEHHbIX (OYHKLMIA, UX CXOAMMOCTb U PacxoanMOoCTb.
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21. [1BOHOM UHTErpan kak npeaen MHTerpasnbHoON CyMMbI, yCIOBUE €ro CyLL,eCTBOBAHWS Y FEOMETPUHECKNIA CMbICTT.
22. OCHOBHble CBOWCTBA ABOWHOro nHterpana. OueHvBaHne ABONHOrO MHTerpana. dopmyna CpeLHero 3Ha4eHus.

23. MNoHsATUE aneMeHTapHOK 0bnacTy B HanpasneHun KoopanHaTtHbIx oceit Ox, Oy. MoBTOpHbIE MHTErpanbl, UX
BblYMCEHNE. BbluncneHre ABOMHOMO MHTErpana cBeLeHNeEM K MOBTOPHOMY.

24. 3aMeHa NepeMeHHbIX MHTErpupoBaHns B ABONHOM UHTerpane. dopmyna 3ameHbl NepeMeHHbIX B ABOIHOM UHTErpane
npv nepexone K NoNsApHbLIM KoopanHaTam.

25. BblumcneHuve nnowanm nnocko ourypbl 1 06bEMA LIMIMHAPUMYECKOrO TENa C MOMOLLbLKO ABOWHOrO MHTErpana.

26. TpolHOoM nHTEerpan Kkak npeaen NHTerpanbHow CyMMbl, YCNOBME €ro CyLeCcTBOBaHMS U reOMETPUYECKMIA CMbIC.
27. OCHOBHble CBOCTBA TPOWHOro nHTerpana. OueHnsaHme TPONHOro nHTerpana. Popmyna cpenHero 3Ha4eHus.

28. MNoHATUE anemeHTapHOl obnacTy B HanpasneHnn koopanHaTHelx ocein Ox,0y,Oz. MNoBTOPHbIE MHTErpPanbl, NX
BblYMCNEHNEe. BbluncneHne TpOMHOMo HTerpana CeBefeHnem K noBTOPHOMY.

29. BbluncneHune ob6bEma 1 Macchbl Tena ¢ NoOMOLLbIO TPOWHOMO MHTerpana.

30. MoHATUe amcdepeHUManbHOro ypaBHEHNS NEPBOrO NOPSLAKA, Pa3nnyHble 0OPMbI ero 3anucu.

31. PeweHue, HauanbHble ycnosus, obliee 1 YactHoe pelwexuns Y nepsoro nopsigka. 3agadva Koww.

32. Y ¢ paspenéHHbiMn 1 pasaensiowmmMmcs NePeMEHHbIMU, NX PELLEHNE.

33. OpHopogaHbie 1Y nepBoro nopsiaka, Nx peleHue.

34. JluHenHoe 1Y nepBoro nopsiaka v ero pewexHue.

35. YpasHeHue BepHynnu n ero peleHue.

36. LY B nonHbIX AndodoepeHumanax n ero peLeHme.

37. dndpepeHumanbHoe ypaBHEHNE Nopsaaka n, pasnmyHble 0OpMbl ero 3anucu.

38. PelweHue, HavanbHble ycnosus, obiuee 1 HYactHoe peweHns LY nopsaka n. 3agada Koww.

39. LY nopsiaka n, nonyckarowme NoHWXeHne nopsaka, ux pelleHue.

40. MNoHATMe NNHENHOR 3aBMCMMOCTU N HE3ABMCKMMOCTU cucTembl oyHKUMA. Onpenenutens BpoHckoro. MNpumepsl
NNHENHO He3aBUCKMbIX CUCTEM CPYHKLNIA.

41. JlvneliHoe Y nopsaka n. OgHoponHble n HeogHopoaHble J1I0Y. CBoMCTBA YaCTHbIX peweHnii, doyHaaMeHTanbHas
cuctema pewenuin OJ10Y.

42. CtpykTypa obLero peweHnst ogHopogHoro JIAY nopsaka n.

43. CtpykTypa obuero pelweHns HeogHopoaHoro JIAY nopsaaka n. MpuHUMA cynepno3numm 4acTHbIX PeLeHni.

44. OJ14Y nopsoka n ¢ NOCTOSHHBIMU KO3dhdouLmMeHTamMm. XapakTepuctmyeckoe ypaesHeHve. HaxoxoeHne ®CP n
obuiero pewexns ONOY, Korna KoOpHU XapakTepUCTUHECKOro ypaBHEHNS - AEACTBUTENbHBIE U PA3NIMYHbIE.

45. ONAOY nopsiaka n ¢ NOCTOSHHbIMK KoadbdhmumeHTammn. Xapaktepuctnyeckoe ypasHeHve. HaxoxaeHne PCP n
obuero pewexunst ONIOY, Korna KOPHU XxapakTepuCTUHECKOro YypaBHEHNS - AEACTBUTENbHbIE U €CTb KpaTHble.

46. OJ10Y nopsaka n ¢ NOCTOSHHBIMKU KO3dhduLmMeHTamMm. Xapaktepuctmdeckoe ypasHeHve. HaxoxaeHne ®CP n
obuero pewernst ONOY, korga KOPHU XapakTepnCTUHECKOrO YPaBHEHNS - KOMMIEKCHO-COMPSIXEHHbIE.

47. HaxoxpeHue yacTtHoro pewexnsa HI1OY nopsaka ¢ NOCTOAHHLIMU KO3OULMEHTAMUN 1 NPABOIA YaCTbio
crneumanbHOro Bnaa.

48. MeToq Bapuauum Npon3BOJbHbIX MOCTOSIHHbLIX HAX0X AEHNS 00LLero pelleHns HeoaHOPOAHOM cucTemsl 1Y ¢
NPON3BO/NBLHOW NPAaBOM YaCTbiO.

49. HopmarnbHas cuctema LY. PeweHune, HayanbHble yCnoBusi, obuwee 1 YacTHOe peleHns HopmanbHoi cuctemsl Y.
3apnaya Koww.

50. HaxoxaeHve pelweHns HopManbHon cuctembl 1Y METOOOM UCKNIOYEHUSI.

CemecTp 4

TeKyLwuin KOHTPONb

1. MMucbMeHHOe poMallHee 3agaHue

Tembl 14, 15

MNpumMepHbIe 3a8aHns:

Tema 14. Cymma psiga, eé BbluMcneHne; HeobxoAMMblA NMPU3HAK CXOOUMOCTM PsAa; LOCTATOUHbIV MPU3HAK PacXxoanMOoCTL
ps4a; NPU3Haku CXo4MMOCTY PSOB C MONOXMTENbHLIMU YneHamu (cpaBHeHns, OJanambepa v Kowwu); npuaHak JlerbHuua
LN 3HAKOYEpeoyoILMXCS PSAO0B; OLEHKA OCTaTKa 3HaKoYepeyowerocs psaaa; abcontoTHas 1 yCnoBHas CXOAUMOCTb;
HaxOX[EeHNe NHTepBarna, paguyca abCcontoTHOM CXOAMMOCTM, 061aCTU CXOAMMOCTY CTENEHHOMO PSAA; Pa3noXeHve
hyHKUMIA B pag Ternopa n MaknopeHa; NpUMeHeHWE CTEMNEHHbIX PALOB B NPUOANXEHHbIX BbIMMCNIEHUSIX; PA3NOXEHNE
oyHKUMIA B psag Pypbe; pagbl Pypbe Ans YETHbIX U HEYETHBIX PYHKLNIA.
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Tema 15. PaamelueHunsi, coyeTaHns, NepecTaHoBKM, NOACHET MX YUCNA; PELeHe KOMBMHATOPHbIX 3aay; KNacCU4eckoe,
reomeTpryeckoe onpeaeneHns BepoSTHOCTU; OOPMYIbl CIIOXKEHUS U YMHOXEHMWS BEPOSTHOCTEN; dhopMyna nonHowm
BEPOATHOCTM; cpopmMyna baiieca; cxema n chopmyna BepHynnu; npubnvxérHole goopmynel MyaccoHa n Myaspa-/lannaca;
IMCKPETHas U HeNpepbiBHAs ClyyYaiHble BENWYMHbI, CNOCO6bl X 3a[aHUs; YACNOBbIE XapakTEPUCTVKUN ClyYaliHO
BENNYMHBI: MATEMaTNYECKOEe OXNaaHue, oUcCnepcns, cpeaHee KBaapaTmyHoe OTKNOHEHNe, MOAa, MeanaHa, HaqyanbHbie U
LeHTpabHble MOMEHTbI; CBOWCTBA MaTeMaTU4eCKOro OXNAaHns u gUcnepcumn; OCHOBHbIE 3aKOHbI pacrnpeaeneHms
CryyaiHbiX BENNYUH: BUHOMMANBHBIRA, MyaccoHa, paBHOMEPHDINA, NoKa3aTerbHbIi U HOPMANbHBbIA, KX YACTOBbIE
XapakTepucTrKu; HepaBeHCTBO YebbileBa; ANCKPETHAA ABYMEPHAS ClyyaiiHasi BENMYMHA, 3aKOHbI pacnpeneneHus eé
BEPOSTHOCTEN U YUCNOBbIE XapPaKTEPUCTUKIN; OCHOBHbIE CMOCO6bI 3anMcy BbIGOPKU: BAPUALMOHHBIN PSL; CTaTUCTUHECKUI
LVCKPETHBIV 1 UHTEPBANbHbIA Psabl; Fpadouyeckoe n3obpaxeHrne CTaTUCTUYECKMX PSOOB PacnpeneneHns Bbibopkm
(nonuroH, rmcTorpammay); YMCnoBbIe XapakTePUCTHKU BbIBOPKM (CpenHee apnugOMETUYECKOE, ANCTIEPCHS, CPELHEE
KBagopaTW4HOE OTKIIOHEHUE, MOAA, MEAUAHA); METOAbI MOCTPOEHMS (MOMEHTOB, MakCUManbHOro Npasaononobvs)
TOYEYHbIX OLEHOK; TOHEYHbIE N MHTEPBa/bHble OLEHKN MaTeEMaTUHECKOro 0XnaaHns, Aucnepcumn, BeposTHOCTU ?ycnexa?;
npoBepKa rmnoTes 0 YUCNOBbIX 3HAYEHNAX HEN3BECTHBIX MapaMeTpOB reHepanbHOW COBOKYMHOCTY (CpeaHuX, AMCnepcuii,
BEPOATHOCTEN ?ycnexa?); Kputepuin ?xm-keagpar? u ero npMMeHeHne ans NpoBepKM rmnotes o cornacum
SMNMPUYECKOro pacnpeneneHuns 1 BolbpaHHON MOLENW; KOPPENSALMOHHDBIA aHANN3 NapHbIX CBA3EH MEXTY
KONMYECTBEHHbIMY NMEPEMEHHBIMU; KOPPENSLMOHHOE MOJNE U KOPPENALMOHHAS Tabnuua; KoagULNEHT NUHEHO
KOppensuum, ero OLEeHNBaHMe No BbIBOpKe, NpoBeEpKa 3HAYMMOCTH; MAPHbIV PErPECCUOHHBIV aHanM3, NOCTPOEHWE Mo
BbIBOPKE YPaBHEHNS MAPHO NIMHEHON perpeccuu.

2. KoHTponbHas pabora

Tembl 14, 15

ConepxaHne ayouTopHoL KOHTPONbHOM paboThi:

1) He06X0OMMbI MPU3HAK CXOAUMOCTU, [OCTATOYHbIA MPU3HAK PACXOAUMOCTU, NPeaeNbHbI/ MPU3HAK CPaBHEHNS;

2) npusHak Hdanambepa, panmkanbHblii npuaHak Kowu, abcontoTHas v ycnoBHas CXoAMMOCTb;

3) nHTepBan, paguyc, 0bnacTtb CXO4MMOCTY CTENEHHOMO PSAA;

4) psaabl Tennopa n MaknopeHa;

5) knaccuyeckoe onpeneneHne BeposTHOCTH;

6) BblYMCNEHNE BEPOSATHOCTU C UCMOMb30BAHNEM (DOPMYNbl CIOXEHUS U YMHOXEHUS BEPOSATHOCTEN;

7) Bbl4MCNEHNE BEPOATHOCTM C MCMONb30BaHNEM COOPMYN MONHOW BepoaTHOCTW, Bbalieca, BepHynnu;

8) omckpeTHas cnyyanHas BennyrHa, €€ YncnoBble XapakTePUCTUKMK;

9) HenpepbIBHAsA cnyyaliHas BENUYNHA, €€ YNCNOBbIE XapakTEPUCTUKN;

10) nocTpoeHve ons NpUBeLEHHON BbIBOPKM BapUALIMOHHOIO 1 CTATUCTUYECKOrO PSAAA, BbIYUCNEHUE YACTOBbIX
XapakTepucTrK BbIBOPKM; MOCTPOEHNE MOMMIOHA U FTMCTOFPaMMbl YACTOT.

9K3ameH

Bonpochbl K ak3ameny:

1. MoHsiTne yucnosoro paga (HP). HactnyHasa cymma v octatok paga. Cxopswmecs n pacxogsimecs psagbl. Cymma paga.

2. OCHOBHbIE CBOCTBA CXOAAWMXCS PSA0B. HE06X0AMMbIV MPU3HAK CXOAMMOCTM M LOCTATOYHbIV MPU3HAK PACX0AMMOCTM
psaa.
3. [locTatoyHble NpU3HaKK CpaBHEHUS (KNAcCUYecKnin U NpeaenbHblii) CXOAMMOCTM PSOOB C MONOXUTENbHbIMY YeHaMK.

4. 9TanoHHbLIE YNCNOBbIE PSAAbl (FEOMETPUYECKNIA N 0BOBLWEHHBIV FAPMOHUYECKWIA), YCNOBUS UX CXOANMOCTM 1
pacxoonMOoCTw.

5. OocTaTtouHble npuaHaky danambepa n Kown cxoguMocTy PSA0B C MOMOXMTENbHBIMU YNIEHA-MU, YCOBUS X
NPUMEHNMOCTN.

6. 3Hakouepenytowumiicsa ymcnosoli psa. MNpusHak NebHuua. OueHka CyMMbl 3HAKOYEpPeayoWerocs psaa u ero ocratka.

7. 3HaKkonepeMeHHbIl YMCnoBoi psn. AGCONMIOTHO M YCNOBHO CXOAAWMECS YACOBbIE Psifbl, UX CBOMCTBA. JLOCTaTO4HbIN
NPV3HaK CXO4MMOCTUN 3HAKOMEPEMEHHOrO psaa.

8. dyHKuMoHanbHbIN pan (PP). YactuyHas cymma, octaTok, Touka CXoAMMocTu, 0bnacte onpeaeneHns n obnactb
cxogumocTn PP. Cymma chyHKLMOHaNbHOro psiaa. ABcontoTHo cxoswmecs OP.

9. CteneHHoi pag. MpuaHak Abens abCconTHOWM CXOAMMOCTM CTENEHHOTO psna. Paanyc n nHtepsan abconoTHOM
CXOOUMOCTM CTEMEHHOro paga.

10. HaxoxaeHue obnacti 06bl4HO 1 aBCONOTHOM CXOAMMOCTM CTeneHHoro psina. OCHOBHblE CBOMCTBA CTEMEHHbIX
pS.o0B.

11. Psigbl Teinopa u MaknopeHa. PasnoxeHue goyHkunii B psg Terinopa. MNprumeHeHne psaa Telinopa B NpubnnxXKEHHbIX
BbIYNCNEHNSIX.

12. TpuroHomeTpudeckuii pag. Pag dypbe. PasnoxeHune coyHKumi B psag Pypbe.

13. Pagbl dypbe ang 4ETHbIX M HEYETHBIX PYHKUMIA. PasnoxeHve B pan Pypbe oyHKUNA, 3a0aHHbIX HA NOSTIOBUHE
nepuona.

14. MNpenmMeT Teopun BepoATHOCTER. MoHATUS cnydYaliHoro akcnepuMeHTa, cnyvainHoro cobblitusi. CBOMCTBO
CTaATMCTUYECKON YCTONYMBOCTM UCXO0B CNYyYaiHOro 9KCNepuMeHTa.

15. OnemeHTapHoe cobbiThe. MNpPocTPaHCTBO aneMeHTapHbIX cobbiTuin Q. CnyyaiHoe cobbiTne, Kak NoAMHOXECTBO Q .
JocToBepHoe N HEBO3MOXHOE cobbiTus. MNpeacTaBneHne cobbiTuii B BULE anarpamm Sitnepa-BeHHa.
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16. OeicTBMS Hag cnyvyaliHbiMK COBbITUAMU, X FEOMETPUYECKAS UIMIOCTPALIMS C MOMOLbI0 auarpamMm diinepa-BeHHa.
COBMECTHbIE 1 HECOBMECTHbIE, MPOTUBOMONOXHbIE COBBITUS.

17. KombuHaTtopvka: npasuna CyMMbl U NPOV3BELEHNS; COHETAHUS, Pa3MELLEHNS 1 NMEPECTAHOBKM, MOACYET NX YMCha.
18. PaBHOBO3MOXHble cobbITHs. Knaccnyeckoe onpeneneHne BeposiTHOCTU. YacToTa, OTHOCUTENbHAs YacToTa
nosiBneHns cobbiTusi. CTaTucTnyeckoe onpeneneHmne BeposiTHOCTU.

19. OcHOBHblE CBOICTBA BEPOSITHOCTU. YCNOBHAS BEPOSTHOCTb CODbITUSA. 3aBUCKMbIE U HE3ABMCUMbIE CODBLITUS.
DopMyrbl CNOXEHNUSA U YMHOXEHUS BEPOATHOCTEN (4515 ABYX COBbITUI).

20. MonHas rpynna cobbiTnid, runoTessl. PopMynbl NONHOMK BEPOSTHOCTM, Baiieca.

21. MNoeTopHble ucnbitaHus. Cxema bepHynnu. ®opmyna BepHynnu. MpubnuxénHble doopmynbl MyaccoHa u
MyaBpa-Jlannaca.

22. MNoHsaTue cnyvanHon sennynHbl (CB). dyHKUMS pacnpeneneHns cny4yanHon BeNnymHbl U €€ OCHOBHbIE CBOMCTBA.
23. OunckpeTHas cnyyarHas sennynHa (O CB). Pag pacnpeaenerunsi, MHOroyronbHuK pacnpeaeneHus, oyHKUms
pacnpeneneHns JCB, nx noctpoeHue.

24. HenpepbiBHas cnyvainHasa senndmnHa (HCB). ®yHkumns nnoTHOCTU pacnpeneneHuns, e€ OCHOBHbIE CBOWCTBA.
MNpencrasneHune cyHkummn pacnpeneneHns HCB yepes coyHKUMIO NNOTHOCTM pacnpeneneHms.

25. Matematuyeckoe oxuaaHve OUCKPETHON 1 HENpPepbIBHOM cnyyainHon BennymH. OCHOBHbIE CBOMCTBA
MaTeMaTM4yeckoro OXnaaHus.

26. lucnepcusa n cpegHee kBaapaTtUYHOE OTKNOHEHUE CriyyanHom BennyinHbl. OCHOBHbIE CBONCTBA AMCAEPCUN.
BbluncneHnve gncnepcumn ANCKPETHON 1 HEMPEPbIBHON CRyYaiHbIX BENNHUH.

27. HayanbHble 1 LeHTpanbHble MOMEHTbI -0ro Nopsaka, B3ariMOCBSA3b MeXOy HUMKU. ACUMMETPUS U 3KCLEeCC.

28. BuHoMmanbHbIN 3akoH pacnpeneneHus N CB, ero yincnosble xapakTepUCTKK (MatemMatnyeckoe oxuaaHme n
ancnepcus).

29. lNMyaccoHoBckuin 3akoH pacnpenenerns IICB, ero 4ncnoBbie xapakTepPUCTUKU (MAaTeEMaTUYECKOE OXMOAHNE U
avcnepcus).

30. PaBHoMepHbIi 3akoH pacnpeneneHms HCB, ero 4ncnosble xapakTepuUcTUKn (MaTemMaTmyeckoe oXuaaHne un
ancnepcus).

31. MNokasartenbHbill 3akoH pacnpeneneHns HCB, ero yucnoeble XxapakTepucTrkm (MateMaTnyeckoe oXxungaHue v
ancnepcus).

32. HopmanbHbili 3akoH pacnpenenerHus HCB, ero uncnosble xapakTepucTuky (MateMaTtmyeckoe oxXxmaaHume,
oncnepcus). CTaHoapTHbIA HOPManbHbIA 3aKOoH pacnpeneneHns. NHterpan Jlannaca v ero npyumeHeHve ons
BbIYMCNIEHNS BEPOATHOCTM NonagaHms HopmanbHo pacnpenenéHHoin CB B 3anaHHbI uHTepsan. Mpasmno "Tpéx curm”.
33. HepaeeHcTBO Yebbiwesa. MNoHsTUE 0 3akoHax 60OMbWKX YACEN U LIeHTpanbHOl NpeaenbHOM TeopeMe Teopum
BEPOATHOCTEN.

34. IsymepHas [ CB, 3akoHbl €€ pacnpeneneHns. OoHOMepHbIe 3aKOHbI pacnpeneneHns CoCTaBnsowmx, nx
mMaTtemaTm4yeckoe oXuaaHue u gucnepcms. 3aBUCUMOCTb Y HE3aBUCUMOCTb ABYX AUCKPETHbIX CyYaliiHblX BEMNYMH.
Kosapuauns cnyyanHbix BENUNHUH.

35. MNpeamet matematuyeckomn ctatucTnkm. OCHOBHbIE 3a4a4v MaTeMaTM4Yeckoin CcTaTucTukn. Baanmocesasb
mMaTeMaTu4yeckom CTaTUCTUKN U TEOPUM BEPOSTHOCTEN.

36. NeHepanbHas COBOKYMHOCTb 1 Bbibopka. OCHOBHbIE CNOCO6LI OpraHM3auuy BoIBOpKM (MOBTOPHLIA 1 6ECNOBTOPHbIN
ot60p). PenpeseHTatuBHOCTb BbibopkM. CnyyaitHas Bblbopka. BolBopoyHbI MeTod, Kak METoL MaTeMaTnyeckom
CTaTUCTUKN.

37. BapuaunoHHbili pag. MegnaHa un paamax BbIBopKM, NX HAX0XLEHUE.

38. CtatncTnyeckmin psig pacnpeneneHns Boibopku. VIHTepBanbHbIf CTAaTUCTUYECKMWA PSA, 1 €r0 NOCTPOEHNE.
"padouyeckoe npenctaeneHme Bol6OPKU: MONUIOH, TUCTOrPamMma, UX NoCTPOEHME.

39. CpefiHee apudomeTmyeckoe BbIBOPKU, ero CBOMCTBA W BbIYUCNEHNE.

40. Oucnepcus Bolbopky, eé CBONCTBA U BbluMceHre. VicnpaBneHHas aucrnepcus Bolbopkn. BaanMoceaab ancnepcuii.
41. [MoHATME TOYEYHOW OLIEHKN HEM3BECTHOMO NapameTpa pacnpeneneHust reHepansHon coBokynHocTu. CeoricTea
OLLEHOK: HECMELEHHOCTb, COCTOATENbHOCTb, 3(PJEKTUBHOCTD.

42. ToyeyHas oueHKa MaTemMaTn4yeckoro OXnaaHus (CpefHero 3Ha4eHus) reHepanbHON COBOKYNHOCTU 1 €€ CBONCTBA.
43. ToyeyHas oLeHKa BEpOATHOCTM ?ycnexa? u eé CBOWCTBa.

44. ToyeyHble OLEHKUN (CMEeWEHHasa N HeCMeLWEHHas) ONCnepcun reHepanbHON COBOKYNHOCTW, X CBOMNCTBA U
B3aMMOCBS3b.

45. MeTon, MOMEHTOB HaxX0XAEHNS TOHEYHbIX OLLEHOK. DYHKUMS npaBaononobus. MeTon MakcuManbHOro
Npaenononobusi HAXOXAEHNS TOHYEYHbIX OLIEHOK.

46. [MoHATME NHTepBanbHON OLEHKM (00BEPUTENbHOIO UHTEPBANa) HEM3BECTHOrO NapameTpa pacnpeneneHns
reHepanbHoi COBOKyNHoCTW. [loBeputensHas BEpPOSTHOCTb 1 NpeaenbHas owmbka BelbopKU.

47. JoseputenbHble NHTEpBanbl: AN CPeOHEero 3Ha4eHNs HOpPManbHOro pacnpeneneHns Npu N3BeCTHOM U HEU3BECTHOM
ancnepcusix.

48. MNoHaTne ctaTuctuydeckomn runotessl. OCHOBHbIE BUAbI TMNOTES3: NapamMeTpuyeckas u HenapameTpuyeckas, OCHOBHas
1 anbTepHaTrBHasl, NPocTas 1 cnoxHas. Kputepumin npoBepKkn rmnoTes n KpUtudeckoe MHoxecTso. Ctatuctuka
KpuTepus, eé KpUTNYeCcKoe MHOXECTBO.

49. OwmbKM NEPBOro 1 BTOPOro poLa, AOMyCKaeMble NMPU NPUHSATUN rMnoTe3. XapakTeprucTrKN Ka4ecTBa KpUTepus:
YPOBEHb 3HAYMMOCTM U MOLHOCTbIO KpuTeprs. ONTUMaNbHbIA KPUTEPUIA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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50. OcHOBHbIE NapaMeTpuyeckre rmnoTesbl 0 napameTpax reHepanbHol coBokynHocTu. Obwas normdeckasl cxema
NPOBEPKM NapameTpn4ecKor CTaTnCcTUYEeCKOn rmnoTessbl.

51. Kputepun

3akoHe pacrnpefeneHunst reHepanbHON COBOKYNMHOCTM NO KPUTEPUIo "Xu-ksagpar".
52. ToHsATUE OyHKLIMOHANBHOW, CTAaTUCTUYECKON U KOPPENSLMOHHOW 3aBMCMMOCTU. OCHOBHbIE 3a4a4M CTAaTUCTUYECKOrO

nccnenosaHuA 3

aBUCUMOCTEN mexay Cﬂy‘-IaIZHbIMI/I BeENMN4NHamn.

XI/I-KBa,D,paT". O6uias normyeckas cxema npoBepkun HeﬂapaMeTpMHeCKOIZ CTaTUCTMYECKOM rMnoTesbl O

53. MNapHblii KOPPENSLMOHHBI aHan1a 1 ero nposeaeHve. KoppensiLMoHHOe None 1 KoppensumoHHas Tabnuua, nx
noctpoeHue. MNMpeasapuTenbHblil aHann3 KOPPENSLNOHHON CBSA3MN.

54. Koathth1UMEHT NUHENHOW KOPPEnsiLum, ero CBOMCTBA, OLIeHMBaHKE No BoIBOpKe, MPOBEpPKA 3HAYNMOCTU BbIHOPOYHOrO

KoappuLmeHTa

Koppensumm.

55. MNapHblii NMHENHBI PErpecCUoHHbIR aHanu3, ero NPeAnoNoXeHus n npoeeaeHue. NoctpoeHre BLIBOPOYHOrO
ypaBHeHNs NapHOW NNHEHON perpeccun.

6.4 MeTtoaouyeckue matepuansbl, onpenensitowue npowuenypbl oLueHNBaH1Ms 3HaHUA, YMEHU, HaBbIKOB U (UNK)
onbiTa fesATeNIbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMs KOMMNEeTeHL U

B KDY peiictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, nToroeas
goopma KoHTpons - B 50 6annos.

Ins sauéra:

56 6annos 1 6onee - "3a4TeHO".
55 6annoBs 1 MeHee - "He 3a4TeHo".

Insa ak3ameHa:

86 H6annos n bonee - "OTANYHO".

71-85 6annos - "
56-70 6annos - "

XOpoLo".
yOOBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

PHEORM,

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (W1K) onbiTa Artan | KonnyectsBo
KOHTpOns AesATeNbHOCTU, XapaKkTepu3yoLLLux atanbl opMUpOBaHNA KOMNETeHL U 6annos
Cemectp 1
TekyLLUn KOHTPONb
MucbmeHHoe  |OB6yvarowmecs NoayyatoT 3afaHne No OCBELLEHMIO OnpeaenéHHbIX TEoOPETUYECKNX
JomallHee BOMPOCOB Wn peleHnio 3aaady. Pabota BeINONHAETCS NMMCbMEHHO AoMa U 1 28
3ajaHue cnaétcs npenogasatento. OUeHMBAOTCS BNafeHWe MateprasnoMm no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHne MeToaamMm, YMEHNs 1 HaBblKu,
HeobxoauMble AN BbINOAHEHWS 3aAaHNIA.
KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpHOM paboTel. Obyvatowmecs
paboTa nonyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS NMpoiiaeHHoro Mmatepuana. Pabota 2 22
BbINOMHAETCA B MMCbMEHHOM BuAe 1 coaérca npenogasarento. OueHnsaoTcs
BNafeHne maTepranoMm no TeMe paboTbl, aHANNTUYECKME CNOCOBHOCTM, BNafeHVe
METOLAMM, YMEHNS 1 HABbIKW, HEOOXOAMMbIE [J1s1 BbINONHEHUS 3a0aHUA.
3auert 3ay4é€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMS OUCLMIIMHDI. 50
O6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3apaHue (3afaHus) n Bpems Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOIA
goopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSITb HY>XXHblE 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse
MPOBNEeMHbIX CUTYyaLMiA N pelleHny NPaKTUHeCcKnX 3aaaHuii.
CemecTp 2
TekyLLUA KOHTPONb
MucbmeHHoe  |OByyarowmecs NonyyaoT 3a4aHNe NO OCBELLEHMIO ONPeaenEéHHbIX TEOPETUYECKNX
JomatuiHee BOMPOCOB MK peleHnto 3aaad. Pabota BeINONHAETCS NMMCbMEHHO AoMa U 1 28
3afaHue coaércs npenogasatento. OLueHMBAOTCS BNageHWe Mateprasnom no Teme
paboTbl, aHANNTUYECKUE CNOCOOHOCTU, BNafleHNE METOAAMM, YMEHNS N HaBbIKY,
HeobXxoouMble ANS BbINOMHEHWS 3aAaHNIA.
KoHTponbHas |KoHTponbHas pabota npoBOAMUTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
pabota nonyyaroT 3afaHns Onsi NpoBEpKU YCBOEHUS NpoliaeHHoro Mmatepuana. Pabota 2 22
BbIMONMHAETCA B MTMCbMEHHOM BUOE N C,!J,aéTCﬂ npenogasartento. OLleHVIBaPOTCFI
BnafeHve matepuanom no teme paboTbl, aHanUTUYeCkme cnocobHOCTH, BnaaeHme
MeTonamun, yMeHNA U HaBblKW, HGOﬁXO,EI,I/IMbIe Ansa BbiNONTHEHNA 3a,EI,aHI/II7I.
SAEKTPOHHBH
CtpaHunua 22 3 28. IR YHHBEPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

CemecTp 3
TeKyL i KOHTPONb

MucbMeHHoe  [O6yyalolumecs NonyyaroT 3ajaHue Mo OCBEWEHNIO ONpeienéHHbIX TeOPeTUYECKMX
JomallHee BOMPOCOB UM pelueHunto 3aad. PaboTta BbINONHAETCS NMMCbMEHHO OOMa U 1 28
3afaHve cnaétcs npenopasatento. OUeHVBAOTCS BNaaeHe Matepuanom no teme
paboTbl, aHaNUTNYECKMe CrnocobHOCTU, BNafieHue MeToAaMM1, YMEHNS N HaBbIKW,
HeobXoAMMble NS BbINONHEHUS 3a8aHUi.

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yachkl ayantopHoit pabotbl. Obyyatowmecs
paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Mmatepuana. Pabota 2 22
BbINOSIHAETCS B MUCbMEHHOM Buae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, YMEHMs U HaBbIKW, HeOOX0OUMbIE A5 BbINOMHEHWS! 3a0aHWIA.

3auer 3a4éT HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ONCLMUMINHGI. 50
O6yuatowmitica nony4aeT Bonpoc (Bonpochkl) nnmbo 3anaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHON NN KOMMNbIOTEPHOA
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HABbIKU 1 YMEHWS Mpu aHanuse
NPOoBNEMHBIX CUTYaLUA N PeLleHN NPaKTUYECKNX 3a0aHWiA.

CemecTp 4
TekyLLUA KOHTPONb

MucbMeHHoe  [O6yyarolwmecs nonyyaroT 3a4aHUe MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 1 28
3apaHvie cnaérca npenogasarento. OLeHMBaOTCS BNaAEHNE Matepuanom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafieHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ansi BbINOMHEHNS 3a4aHWA.

KoHTponbHasi |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTel. Obydatowmecs
pabota rony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEGHNS NpoiaeHHoro matepuana. Pabota 2 22
BbINOSIHAETCS B MMCbMEHHOM Buae 1 caaétcs npenonaeatento. OueHnBaloTCs
BnafeHve matepuanom no teme paboTbl, aHaNUTUYeckme cnocobHOCTW, BnaaeHme
MEeTo4aMU, YMEHWNS U HaBblkW, HE0OX0OMMbIE AN BbINOMHEHNS 3a0aHUIA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM NN NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl BOonpochkl (3agaHunsl) no BceM Temam kypca. Oby4atowemycs naértcs
BpeMsi Ha noarotoeky. OLeHnBaeTCs BNaaeHne MateprasnoM, ero CUCTEMHoe
OoCBO€EHue, CnocobHOCTb NPUMEHATb HYXHble 3HAaHUA, HABbIKN U YMEHUA NMpun
aHannae NpobnemMHbIX CUTyaunin U PeleHn NPakTUYEeCKnX 3aaaHni.

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOaynst)

OcBoeHUEe oucUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbil.
NuTtepatypa MoxeT ObITb AOCTyMHA 00yyalowWwmuMcs B OOHOM U3 BYX BapUaHTOB (NM60 B 060MX N3 HKX):

- B 9NEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKMM brneTam B COOTBETCTBUM C NpaBunamy nonb3oBaHus HayyHol 6GmbnnoTekoi.

ONeKTPOHHbIE N30aHNA BOCTYMHbI AUCTAHLUMOHHO 13 NoB0i TOUKM Npn BBEAEHNN 00yHaOWMMCS CBOETO NOMMHA 1 Naponst
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMK NevYaTHbIX M3aaHUn BBINOTEYHbIN
ooHA AomKeH ObITb YKOMMIeKToBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydyatowmxcsi no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaooro u3 n3gaHunini OCHOBHONM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTtypbl Ha Kaxaoro obyyatouerocs U3 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLUMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN Y4eBHON NTepaTtypbl, HEOBXOANUMON A1 OCBOEHWS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MpunoxeHun 2 kK paboyeli nporpamMme AucuUMnavHel. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA 1 NPU N3MEHEeHM KOMMNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

am PAEKTPOHHBH
CtpaHunua 23 3 28. Il YHHUBEPCHTET
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8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIS)

Bubnunoteka y4ebHo 1 Hay4HOW nuTepaTtypsl - http://sbiblio.com/biblio

EouHbln nopTan nHTepHeT-TecTnposaHms - hitp://www.i-exam.ru

EcTtecTBeHHO-Hay4HbI 06pasoBaTenbHbli noptan - http://www.en.edu.ru

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

ObpaszoBaTenbHblil MaTEMATUYECKMIA CAlT 4N CTYLEHTOB, M3y4atoWmX BbICILYIO MaTeMaTuky - http://www.exponenta.ru

9. MeToguueckue ykasaHusl oisi 06y4aroLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)

O6y4eHre NPoXoanT B oOpMe NEKLMOHHbBIX W MPaKTUHECKMX 3aHATUI, a TaKXXe CaMOCTOSITeNIbHOM paboThl CTYOEHTOB.

Ha nekuusx nanaraetcs TeOpeTquCKMIZ mMartepuan. an-IéM KOHCNEKT NeKumMii, ocTarowwmincs Yy CTyOEeHTOB B pe3y/bTate
nx npocnywmnesaHunsa, He MOXeT NOJIHOCTbIO 3aMEHUTb yqe6H|/||<a, ero uenb - oOpMynnMpoBKa OCHOBHbIX YTBep)K,EI,eHI/II7I n
OI'IpG,EI,GJ'IGHI/IVI. I'IpocnyLuaB nekuuto, CTyoeHT Oo/KeH 03HakKOMUTbCA C bonee I'IO,D,pO6HbIM N3noXxeHnem martepumana e
yqe6H|/||<ax N3 Crmcka OCHOBHOM N OOMONHUTENbHOM nmteparypobl.

WNayyeHue oucumnnuHbl nonpasyMeBaeT He TOMbKO OBNaLeHUe TEOPETUHECKM MATEPUASIOM, HO 1 MONyYeHue
NPakTUYECKMX HABBIKOB HA ayLMTOPHbIX MPAKTUYECKUX 3aHATUSIX, Ans 6onee rnybokoro noHUMMaHust pa3nenos
OUCUMM/VHBI, @ TakXe pa3BuTe abCTPakTHOMO MbIWIEHWS U CMOCOBHOCTY CaMOCTOSTENBHO [OKa3blBaTb YACTHbIE
YTBEPXAEHNS.

CamocTostenbHas pabota - 370 BUA 3aHATUS, HA KOTOPOM 0bydatowmecs ¢ onpenenéHHoi Aonein CaMoCTOATENbHOCTY
BbIMO/HSAOT Pa3fIMYHOro pola 3aaaHus, npunaras HeobxoauMble ONs 3TOro YMCTBEHHbIE YCUNS 1 MPOSIBNSS HaBbIKY
CaMOKOHTPONS U camokoppekumn. CamocTosTenbHas paboTa BKoYaeT B ce6si: M3yyeHre TeopeTnyeckoro Mateprana no
KOHCMeKTaM nekunii n y4ebHrKaMm; BoiMoNHEHNE HAMBUOYaNbHbIX NMACbMEHHbIX AOMALHWX 3aAaHWIA; NOArOTOBKY K
ayaMTOPHBLIM KOHTPOMbHEIM paboTam; MOAroTOBKY K aK3aMeHy/3a4éTy.

Lns BEINONHEHNS MHAVBMAYANbHBIX MUCbMEHHbBIX JOMALWHUX 3aAaHniA 00yHaloWwniAcs LOMXKEH NO-BTOPUTD
COOTBETCTBYIOWMIA TEOPETUHECKMI MaTepuan, BHUMATENBHO, C BbIMONHEHEM BCEX AelCTBUIA Ha Bymare, pa3obpatb
pewéHHble Ha ayaAMTOPHOM MPakTUYECKOM 3aHATMM NPUMEPDI 1 MOCNe 3TOro NPUCTYMNAUTb K PELIEHUIO NPEANOXEHHbIX
3apaHwuii. MNpakTnyeckne 3afaHuns, BbINOMHEHHBLIE B ayAUTOPUN, NpeaHa3HadveHbl Ans ykasaHus obwmx METO00B peLleHns
3a4a4y onpenenéHHoro Tuna. 3akpenuTb HaBbLIKU MOXHO NULLb B PE3yNbTate CaMOCTOSTENbHOM paboThl. MpumepHoe
CcoLepXaHune NMCbMEHHO-IO NOMALLHErO 3aaHns NPUBEAEHO B pasnene 6.3 paboyei nporpammbl. BeinonHeHHOE
3afaHve npenbsBASeTCS Npenonasartento A1s NPoBepKu, Nocne Yero NpoBoANTCS ero 3awmra B oopme ayamuTopHOiA
KOHTPONbHOR paboThl.

Mpw NOLAroTOBKE K ayAUTOPHbLIM KOHTPOJIbHLIM paboTaM crnefyeT NOBTOPUTb COOTBETCTBYIOWMIA TEOPETNYECKMIA MaTepuarn,
a TakXe NpoCMOTPETb NpakTnyeckme 3anaHun, Kotopble pa36|/|pan|/|0b M pewanncb Ha ayanTOPHbIX 3aHATUAX 1 OOoMa.
|_|pOBO,£I,I/ITCS| KOHTpONIbHaA pa60Ta no nHamsmnaoyanbHbIM 3agaHnEaM, NpennoXeHHbIM npenonasareneM, aHanorn4HbiM
LOMaLWHUM 3aAaHNAM. BpeMms BbinonHEHNs KOHTponbHOM paboTbl 1 yac 30 MUHYT. MNprMepHbie 3aAaHNs KOHTPOMbHbIX
paboT npuBeneHbl B pasaene 6.3 paboyelt nporpamMMmbl.

OKk3aMeH/3a4éT HaLeneH Ha KOMIIEKCHYIO NMPOBEPKY OCBOEHMS AUCLMMNUHBL. [PpOBOANTCS B YCTHO-MUCHMEHHOW hopMe
no 6unetam. Kaxblin 6unet conepXxmT nBa TeopeTnyeckmx Bonpoca 1 npumepsl. Jaétcs BpeMsi Ha NOAroTOBKY K OTBETY.
OueHrBaeTcs BnageHe Matepuanom, ero CUCTEMHOE OCBOEHME, CMIOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHUSI, HABbIKA 1
YMEHUS NPV PeLeHn NpakTu4ecknx 3aaaHnii. Mpu noarotoeke kK chade sk3ameHa/3aqéta crnemyet OpreHTMPoBaThCs Ha
BOMPOCHI, yKasaHHble B pasgene 6.3 paboyeli nporpammbl U ONUPAaThCS, NPEXAe BCEro, Ha KOHCMEKTbI NEKLNN 1
PEeKOMEHO0BaHHbIE NCTOYHUKM UHCpopMaLmK, BeCb 06bEM paboThbl pEKOMEHOYETCS pacnpenensiTb PABHOMEPHO Mo LHSIM,
OTBELEHHBIM AJ11 MOATOTOBKM K 9K3aMeHy/3a4éTy U KOHTPONMPOBATh KaX bl LeHb BbIMOMHEHUS paboThl.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJNOIMM, UCNOJb3YEeMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniavHe (Moaynio), BKalouYas nepeyeHb NporpaMMHOro obecneyeHnst U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHONOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa3oBaTeNbLHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpamMMme OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeEXHUYecKon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moayo)

MatepuanbHo-TexHN4YeCKoe obecneyeHne 0bpas3oBaTenbHOrO NpoLecca no LUCLUMAMHE (MOLYNIo) BKIOYAET B cebst
cnenyowme KOMNOHEHTbI:

MomelweHnsl onsi caMoCcToSTEeNbHON paboThl 0ByHatoWMXCS, YKOMMNNEKTOBAHHbIE CrieLMann3npoBaHHoi Mebenbto (CTonbl 1
CTYNbs1) M OCHaLIEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNIOYEHNs K ceTu "MIHTepHeT" 1 obecnedyeHnem
[0CTyna B 3NEeKTPOHHYI0 MHGOPMaLMOHHO-06pa3oBaTtenbHyto cpeny KOY.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
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YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKoOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CTONbBI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHast ayautopus.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| WHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnUmK o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3NnYHbIX NOoNb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/InyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO3[aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTs, obecrneynBatoLmx BO3MOXHOCTb OCBOEHUS HAaBbIKOB 1 YMEHUIA, DOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLun, OpraHn3auun pasnnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, MPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHre ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTYU caaqm oby4atowmMcst UHBaANUOOM UK NINLUOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTM BLICTYNNEHNS 0Byyatowwerocs npuw 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 09.03.04
"MporpamMmHas nHxeHepus" u npodpunio NoaroToky "PaspaboTka NporpaMMHO-UHDOPMALIMOHHBIX CUCTEM".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E51.6.6 Marematvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus

Mpodpunb noarotoBkn: Pazpabotka nporpamMMHO-UHGOPMALIMOHHBIX CUCTEM

KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04HOE

SA3bik 0by4eHmns: pycckuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. Bnagmmupckuii .M., MopcTtko A.B., Epycanumckunin 9.M. MaTtematuka. Obwumii kypc: Y4ebHuk ans 6akanaspos. -Cl16.:
WN3a-8o 'JlaHb', 2008. -960c. ISBN: 978-5-8114-0445-2. Pexwum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=634. (67 ak3.)

2. 'mypmaH B. E. Teopusi BeposiTHOCTe 1 MateMaTmnyeckas ctatuctumka [Tekct] : yiebHoe nocobve ons sysos / B. E.
'MypmaH .- 12-e n3g., nepepad .- Mocksa : Boicwee obpasosaHue, 2008 .- 480 ¢ .- (OcHoBbI Hayk) .- Pek. MO .- B nep .-
ISBN 978-5-9692-0192-7 : 0. (20 aka3.)

3. 'mypmaH B. E. PykoBoACTBO K peleHunto 3agay No Teopmmn BEPOSTHOCTER 1 MaTeMaTnYeckon ctaTtnctuke [TekcT] :
y4yebHoe nocobue ans ctyneHToB By30B / B. E. T'MypMmaH .- 11-e uag., nepepab .- Mockea : Boicwee obpasosaHue, 2008
.- 404 c .- (OcHoBbl Hayk) .- Pek. MO .- lMpwn.: c. 388-404 .- B nep .- ISBN 978-5-9692-0194-1 : 0. (20 ak3.)

4. Mblwknc A.L. lekumn no Bbiclwei matematuke: y4ed. nocobue. -ClM6.: N3p-so 'TaHb', 2009. -688c. ISBN:
978-5-8114-0572-5 Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_id=281. (46 ak3.)

5. MNMucbMeHHbIA [.T. KOHCNekT nekuuii No Beiclwei MaTeMaTke: NONHbIA Kypc. Y4ebHuk ons By3o.. -M.: Aipuc-npecc,
2009. -608c. (61 2k3.)

6. 3apayHuK Mo Bbicwel MatemaTuke ons By3oB [TekcT] : ydebHoe nocobue / B. H. 3emckos [u op.] ; non pex. A. C.
Mocnenoga .- 3-e nsL., ctep .- EkatepuHbypr : N3a-8o AT, 2015 .- 512 ¢ : un. - (Y4ebHuk anst By3oB. CneuunanbHas
nuteparypa) .- MNpun.: c. 498-509 .- B nep .- ISBN 978-5-8114-1024-9 : 550-00 . (100 ak3.)

JononHutenbHas nuteparypa:

1. AHToHOB B.U., Koneneeund ®.M. SnemeHTapHas Mmatemartumka onsi nepeokypcHuka: YuebHoe nocobue. -Cl6.:130-80
Tanb', 2013. -112c. ISBN: 978-5-8114-1413-0 Pexum goctyna: hitp://e.lanbook.com/books/element.php?pl1_id=5701.
(9P)

2. AnToHoB B.W., Konenesuny ®.U. Matematuka. MIHTepHeT-TecTnpoBaHme 6a30Bbix 3HaHWiA: YyebHoe nocobue.
-CN6.:M3a-Bo 'MaHb', 2010. -160c. ISBN: 978-5-8114-1080-4 Pexum pocTyna:
http://e.lanbook.com/books/element.php?pl1_id=599. (9P)

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

4. Danko MN.E., Monos A.Il"., KoxesHukosa T.5. Bbicas matemaTiika B ynpaxHeHusx 1 3agadax: Yueb. nocobvie ans
By30B. B 2-x yactax. Yactb |: -M: OHUKC: Mup 1 obpazosaHue, 2008. -368c. (11 2k3.)

5. OaHko MN.E., Monoe A.Il'., KoxesHrkoBa T.5. Beiclwas matematvka B ynpaxHeHusx 1 3agadax: Yyeb. nocobve ans
By30B. B 2-x yactsx. Yactb 2: -M: OHUKC: Mup v obpazosaHue, 2008. -448c. (19 ak3.)

6. KysHeuos J1.A. C60pHMK 3aaaHuii No BeiCWwel MateMaTrke. TUMNoBble pacyeTbl [DNeKTPOHHBI pecypc] : y4eb.
nocobue - OnekTPoH. aaH. - CaHkTt-MNeTtepbypr : NMaHb, 2015. - 240 ¢. - Pexum pocTyna:
https://e.lanbook.com/book/4549.

7. Kypc Bbicwwen matematnku. BeeneHve B Matematmyeckuin aHanus. JudpdpepeHumanbHoe ncumcnenue. Jlekumm un
npakTukym: YuebHoe nocobue. /Mog obw. pea. U.M. Metpywko. -Cl16.: 'MaHp', 2009. -288c. ISBN: 978-5-8114-0578-7
Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_id=302. (29 ak3.)

8. Kypc Bbiclueit MatemaTukn. VIHTerpanbHoe ucymucneHne. @yHKUNmM HeCKONbKMX NepeMeHHblX. dugpgpepeHumnanbHble
ypaBHeHUs. Jlekummn n npaktukyM: Y4yebHoe nocobue. /Mopn obw. pen. .M. Metpywko. -CM6.: 'NaHb', 2008. -608c. ISBN:
978-5-8114-0633-3 Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_id=306. (29 ak3.)

9. Kypc Bbicliel MaTEMAaTVKU: KpPaTHbIE MHTErpasbl, BEKTOPHbIA aHanu3: nekumm 1 npakTukym: y4eb. nocobve aons
CTYLEHTOB BY30B Mo Hanp. 'TexHudeckume Hayku' /Moa obuw. pen. .M. MeT-pywko. -ClM6.: 'NaHb', 2008. -320c. (29 ak3.)
10. Kypc BbiClwiel MaTeMaTki: TEOPUS BEPOSATHOCTEN: NEKLUM U NpakTnkym: yueb. nocobue ons cTyaoeHTOB BY30B MO
Hanp. 'TexHnyeckue Haykn' /Mon obw. pen. N.M. Metpywko. -CM6.: 'NMaHb', 2008. -352¢. (29 ak3.)

11. Mbiwkne A. . Matematvka Lns TEXHUHECKMX BY30B: crieumanbHble Kypebl. -Cl16.: M3a-eo 'NaHb', 2009. -640c. ISBN:
978-5-8114-0395-0 Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_id=282. (50 ak3.)
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12. NucbmerHbin . T. KoHcnekT nekuui no sBbicwen matematumke: B 2-x 4. Y.1: Tpuguats wectb nekumin.- M.:
Anpuc-npecc, 2008. -288c. (71 ak3.)

13. NMucbMenHbI [.T. KoHcnekT nekunid no Bbicwern matemaTuke: B 2-x 4. Y.2: Tpuguatb natb nekumi. - M.:
Alipuc-npecc, 2008. -256¢. (83 ak3.)

14. C6opHMK 3a4a4 No MatemaTrke Ans By30B. Yyeb. nocobve ans ctyneHToB By30B. /Abpamosa B.B., Bukuypuna J1.X.,
Baneeea M.W. n op.; non pea. Kotnspa J1.M., Yrnoea A.H.; 5-e nag., nepepab. M pon. -Hab. YenHbl: MH3KA, 20086. -
472c. (Mpugp MuHncTepcTea 06pasoBaHus n Hayku P®d). (11 ak3.)

15. COHOpHMK 3a[ay No BbICLLE MaTeEMATUKE: C KOHTPONbHbIMK paboTamu: 1 kypc: y4eb. nocobre ans CTyneHTOB BY30B
/Mynry K.H, Mucbmernbin O.T., ®eaun C.H. n gp. -M.: Aiapuc-npecc, 2011. -576¢. (41 ak3.)

16. CO0pHMK 3a4ay Mo BbiCLel MaTeMaTke: C KOHTPONbHbIMU pabotamu: 2 kypc: y4eb. nocobue ons CTyeHTOB By30B
/Mynry K.H, HopuH B.IM., NMucbMenHbid O.T. n ap.; noa. pen. PenmHa C.H. -M.: Anpwnc-npecc, 2011. -592¢. (40 ak3.)
17. CHopHuK 3amaHuii no matemaTuvke. /Abpamosa B.B., 3aiiHnes P.M., Cadgpapos A.C. nog pegn. Kotnsipa J1.M.,
3aiHuesa P.M. -Hab. YenHbl: UH3KA, 2006. - 425c. (286 3k3.)

18. lnnayes B. C. Boicwas matematuka [9nekTpoHHbI pecypc] : yuebHuk / B.C. lunayes. - Mo-cka: UHDPA-M, 2018.
-479c. - (Bbiclwee obpasosaHune).- Pexxum goctyna: http://znanium.com/bookread2.php?book=945790. (9P)
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E51.6.6 Marematvka

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

Hanpasnenue noarotosku: 09.03.04 - [porpamMmmHas nHxeHepus

Mpogounb noaroToBkn: PaspaboTka NporpaMMHO-MHOPMALIMOHHBIX CUCTEM
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0byyeHus: 3a04Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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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