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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

Mporpammy oucumnnuHbl paspaboTan(a)(m) ooueHT, K.H. AHTponosa I".P. (Kadenpa matematuku,
NHxeHepHo-cTpouTensHoe otaeneHne), GRAntropova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrK-1 CNOCOBHOCTBLIO UCMONBb30BATh OCHOBHbLIE 3aKOHbI €CTECTBEHHOHAYYHbIX OUCLMMVH B

NpodbeccrMoHanbHoOM NesiTeNbHOCTM, MPUMEHSITE METO4bl MaTEMaTNYEeCKOro aHanmaa
N MaTeMaTU4eckoro (KOMMbOTEPHOro) MOOENMPOBaHMSl, TEOPETUYECKOrO U
3KCMEPUMEHTaNbHOro UccnenoBaHms

OriK-2 CMOCOBHOCTBIO BbISIBUTb €CTECTBEHHOHAYYHYIO CYLWHOCTb NPo6nem, BO3HMKAMWYX B
xo4e NpodoeccnoHanbHom 0eaTenbHOCTH, MPUBAEYb UX OS5 pelleHns
COOTBETCTBYIOWNIA PU3NKO-MaTEMATMYECKNIA annaparT

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

TEOPETMYECKME OCHOBbBI IMHEHO anrebpbl, BEKTOPHON anrebpbl 1 aHANUTUYECKOA reoMeTpun;
andpdpbepeHUmnanbHoro U MHTErpanbHoOro NCHNCNEHNS;

andpbdoepeHumanbHblX YpaBHEHWI;

YUCNOBbIX N PYHKLMOHASbHBIX PSLOB;

Teopun BepOﬂTHOCTeIZ N MateMaTmnyeckom CTaTUCTUKN

JlonxeH ymeTb:

MCMONb30BaTbh MaTeEMaTMYECKUA annapart B I'IpOCpeCCI/IOHaJ'IbHOI7| neAaTenbHOCTH;

npoBOONTb paC‘-IéTbI Ha OCHOBE NOCTPOEHHbIX MaTeMaTN4EeCKnX mMoaenemn

JlonxeH BnageTb:

MeToAammn NUHeHo anrebpbl, BEKTOPHOM anrebpbl 1 aHANNMTUYECKOW reOMeTpun, MaTeMaTnYeCcKoro aHanmaa,
IndpdpepeHunanbHbiX ypaBHEHUIA, TEOPUN BEPOATHOCTEN U MaTeMaTuyeckom CTatucTuku;

HaBblKaMl NpUMEeHeHnA COBPEMEHHOIro MaTeMaTnyeCckoro MHCTpPyMeHTapua ons peweHns npuknagHblX 3anad

JonxeH 0eMOHCTPNPOBaTb CMOCOOHOCTb Y FTOTOBHOCTb:

NMPUMEHSTb Pe3yNbTaThl OCBOEHUS ONCLUMNANHBI B MPOECCUOHANBHOM AEATENBHOCTH

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO
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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.6.7 OucumnnnHbl (Mogynu)" OCHOBHOM NpoddecCuoHanbHom
obpasoBatenbHoli nporpammel 08.03.01 "CTtpoutenbcTeo (MpoMbIWNEHHOE U FPaXaaHCKOe CTPOUTENbCTBO)" U OTHOCKTCS
k 6a30BoW (06WeNpPodecCnoHanbHoM) YacTu.

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

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLMNNHBI cocTaBnsieT 16 3a4eTHbix(ble) eanHuL(bl) Ha 576 yaca(os).

KoHTakTHas paboTta - 52 4aca(oB), B TOM 4ucne nekuuu - 26 yaca(oB), NPakTU4ecKne 3aHsTHS - 26 Yaca(os),
nabopatopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositensHas pabota - 507 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 17 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 1 ceEMeCTpe; 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / MX TPYAO0EMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
Jlekumn 3aHATUSA paborthbl
1. [Tema 1. Onpegnenutenu.MaTpuubi. 1 2 2 0 30
Tema 2. Cnctembl TIMHENHbIX
2 anrebpanyecknx ypaBHEHWIA. 1 2 1 0 25
3 Tema 3. ApudpmeTtuyecknii BeKTop. 1 1 1 0 18
" |BekTOpHblE NpOCTPaHCTBa.
4. |Tema 4. BekTtopHas anrebpa. 1 2 1 0 25
5. Tema 5. lMpsMble NUHUK 1 NAOCKOCTW. 1 1 1 0 50
Tema 6. KpuBble 1 NOBEPXHOCTU
6. BTOPOro nopsaka. 1 1 1 0 22
Tewma 7. KomnnekcHble ynicna.
7. |MHorouneHbl n anrebpanyeckue 1 1 1 0 18

ypaBHEHWS.

Tema 8. MHOXecTBa Yucen.
HericteutenbHble yncna. PyHKUMS
8. onHom ngpeMeHHoVI. Mpenen 5 > 5 0 68

4MCNOBOW MNOCNE[oBaTENbHOCTMU,
dOyHKLUMKN. HenpepbIBHOCTb PYHKLINN.
Touykn paspbiBa.

Tewma 9. NMpoussogHble 1
andpgpepeHumansl PyHKLMM OOHOM
NEepPeMEHHOM, NX NMPUNOXEHUS.
9. VccneposaHune coyHKLMIA C MOMOLLbIO 2 2 3 0 82
NPOW3BOAHbIX, MOCTPOEHME UX
rpagovikos.
Tema 10. DyHKUNS N-NepeMeHHbIX.
[MpounsBoaHbIe U ondpdpepeHLmansb
10.|doyHKLMN N-NEePEMEHHBIX. DNEMEHTbI 2 2 3 0 82
Teopun nons. SKCTpeMyMbl OyHKLIMIA
HECKONbKUX NepeMEHHbIX.

11 Tema 11. HeonpenenéHHbiii 3 > >

‘[wHTerpan. 0 21
Tema 12. OnpenenéHHbI HTerparn.
12.|HecobcTBEHHbIE UHTErPATbI. 3 1 2 0 18
KpaTHble nHTerpansi.
SAEKTPOHHBH
CTpaHVILla4I/I328. 10 Y ]/[.B.EPCHTET
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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

Tema 13. OuddepeHumanbHble

YpaBHEHUS NEPBOro Nopsaka.
13. OdudpdepeHumnanbHbie ypaBHEHUS 3 2 2 0 21

BbICLUMX MOPSOKOB.
14 Tema 14. Yucnosbie psaabl. 3 > 1 0 18

‘|PyHKUMOHANBHBIE PSObI.

Tema 15. KombuHatopuka.
15.|CnyyaiiHble cobbITUS 1 UX 3 2 2 0 21
BeposTHOCTU. CnyyaiHble BENUYWHBI.

16 Tema 16. OcHoBbl MaTEMATNYECKOMN
‘|cTaTUCTUKA.

NToro 26 26 0 507

4.2 CopepxaHue gUCLUUNIUHbI (MOAYNSA)
Tema 1. Onpepenutenu.Matpuubl.

Onpepnenutenu 2-oro, 3-ero nopsiakos, nopsigka n. Ceoctea onpegenutenein. MuHopsl 1 anrebpaunyeckue
LONONHeHWs. Pa3noxeHve onpenennTens o afneMeHTaMm cTpokn nnm ctonbua. BeluncneHne onpegenuteneii.
OnpepeneHne matpuupbl. Buabl Mmatpuu. PaseHcTso matpuu. Jenctens Han matpuuamm. CBoicTBa onepaumin CnoXeHuns
N YMHOXEHUS Ha YMCNO, YMHOXeHUs Matpul. MuHop k- oro nopsiaka. basucHelin MuHop. PaHr Matpuubl. SneMeHTapHble
npeobpasoBaHns MaTpuL. SKBUBANEHTHOCTb MaTpuL. BeluncneHnne paHra matpuubl. ObpatHas Matpuua, ycnosue
CYLEeCTBOBAHUS 1 OCHOBHbIE CMOCo0bl €€ HaxoxXaeHus. MaTpuyHble ypaBHEHUS, UX PELIEHNE.

Tema 2. Cuctembl NMHeNHbIX anrebpanyeckux ypaBHeHUN.

OcHoBHble onpegeneHns n noHatus. Martpuyras sanuce CJTAY. Teopema KpoHekepa-Kanennu. Pewexne CIAY
mMeTonom obpatHoi MaTpuubl. Popmynbl Kpamepa. SnemeHTapHble npeobpasosaHusi C/1AY. Pewexune CJTAY metonoMm
Maycca. OfHOPOLHbIE CUCTEMbI IMHEHbBIX YPaBHEHWIA, CBOMCTBA UX pelleHnid. PyHaameHTanbHas cucteMa peweHuin
(dCP), eé HaxoxeHue. MpenctasneHne obLLero peweHns 04HOPOLHON cucTeMbl Yepes OCP.

Tema 3. ApuchbmeTnyeckui Bektop. BekTopHble npocTpaHcTBa.

MNMoHaTMe n-MepHOro apudmeTnyeckoro sektopa. PaBeHCTBO apndMeTnYeckmx BEKTOPOB, AEVCTBUSA HAA HAMW.
CkansipHoe npounsseneHne BeKTopoB. [1oHATUE CUCTEMbl BEKTOPOB, €€ NMHERHOM 3aBUCMMOCTU N HE3aBUCUMOCTW.
N-MepHOe nuHeliHoe BEKTOPHOE NpocTpaHcTBo R n, ero 6asuc. KoopauHatel Bektopa B R n. EBKNIMAOBO NPOCTPAHCTBRO.

Tema 4. BektopHas anrebpa.

MNMoHaTMe reomeTpuyeckoro sekTopa. dnuHa sektopa, yron Mmexay Humn. PaseHcTso BekTopos. OpT BekTopa. [Mpoekums
BekTopa. ['padmueckune nenctens Han sektopamu. KonnmHeapHOCTb U KOMMNaHapHOCTb BEKTOPOB. Basnc nnockocTy,
npoctpaHcTea. KoopamHatel Bektopa. JInHeiHble onepauun Hag BeKTopamm B KOOpAMHATHON dpopme. 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; PaCcCTOSIHUS MeXAy TO4KaMm; KOOpAMHAT TOUKM, Aensuwein oTpe3ok nononam). CkanspHoe
npon3sefeHne BEKTOPOB, ero CBONCTBA, BbipaXXeHNe B KOOPAMHATHON hopMe, MPUMEHEHNe ONS PeLleHNs
reoMeTprnyeckmx 3anad (Bbl4MCneHre yrna Mexay BeKTopamu, AfIMHbl BEKTOpa, MPOEKLMM BEKTOPA Ha BEKTOpP). Ycnosne
nepneHanKynsapHOCT BEKTOPOB. BekTopHOe 1 CMelaHHoe Npon3BeneHns BEKTOPOB, MX ONpeneneHns, CBOMCTBa,
BbIPaXEHNS B KOOPANHATHON (hopme, MPUMEHEHNS ANS PELEeHNS FeOMeTPUYeCcKUX 3aay (BblHucneHme nnowaanem
TPEYronbHUKOB 1 NapannenorpaMMmoB, 06 bEMOB TETPA3APOB 1 Napanienenunenos). YCnoBus napannenbHocTy
KOMMNaHapHOCTN BEKTOPOB.

Tema 5. MNMpsiMble IMHUU N NNOCKOCTW.

MpsiMas Ha NnockocTW. HopManbHbIA 1 HaNpPaBnAoLWMiA BEKTOPbI NPAMOiA. PasnuyHble Buabl ypaBHEHWA NPSAMOA Ha
nnockoctn. CocTaBneHne ypaBHeHWi Npsmoi. PacctosiHme oT To4KM A0 NpsSMOiA. Yron mexay OByMsi NpsiMbiMU. Touka
nepeceyeHns NPsMbIX. YCNOBNS NapanfienbHOCTV U NePNeHANKYNSPHOCTM ABYX NpsMbIX. MNnockocTb. HopManbHblii
BEKTOP MNOCKOCTU, ero HaxoxaeHve. PasnuyHble Buabl ypaBHeHW nnockocTn. CocTaBneHne ypaBHeHn NnocKoCTy.
B3ammHoe pacnonoxeHue OByx NnockocTei. PacctosiHne ot To4ku Ao nnockocTu. [Mpsamas B npocTpaHCTBe.
Hanpasnstowuin BEKTOp NPsSMON, ero HaxoxaeHve. PasnuyHble Buabl ypaBHEeHWI NPSAMON B MpocTpaHcTee. BaanmHoe
pacnonoxeHue OByX NPsiMbIX B MPOCTpaHcTee. BaanMHoe pacnonoxeHvne npsmMoin 1 NA0CKOCTY.

Tema 6. KpnBble n NOBEPXHOCTU BTOPOro nopsaka.
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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

MoHsTMe anrebpanyeckoi KpUBOM BTOPOro Nnopsiaka, nx knaccugoukaums. OKpyXHOCTb U S/IAMNC, UX KAHOHWYEeCcKMe
ypaBHeHusi, oopMa, XxapakTepucTrkn. NocTpoeHe OKPY>XHOCTW 1 3Nunca, 3aiaHHbix oblwmM ypaBHeHueM. Munepbona
1 napabona, Ux KaHOHMYEeCKUe ypaBHeHNs, popMa, xapakTepucTuku. MoctpoeHre runepbonsl 1 napabonbl, 3a8aHHbIX
0bwwum ypaBHeHueM. Anrebpauyeckre NoBEPXHOCTM BTOPOro nopsiaka (cgpepa, annuncowa, runepbonovapi,
napabonounabl, LANMHAPGI), UX KAHOHUYECKME YPaBHEHUS 1 hopMa.

Tema 7. KomnnekcHblie umcna. MHorouneHb! v anre6pauqecme YpaBHeHus.

KoMnnekcHble Yncna, nx reomMeTpun4eckoe V|306pa>KeH|/|e Ha NAockocTU. PasnnyHole popMbl 3anNncy KOMMNNEKCHbIX
yucen. [IencTBms HaO KOMMNIEKCHBIMA YACNAMW. <DopMyJ1a MyaBpa. V3BneyeHne KOPHA N-O CTENEHN U3 KOMMIEKCHbIX
yucen. MHoro4neHsol n anre6pav|t-|eCK|/|e YpaBHEHUA. OcHoBHas Teopema anre6pb| MHOIo4/1eHOB. TeopeMa Beay.
PasnoxeHne MHOro4IeHOB Ha NIMHENHbIE U KBaapatnyHble MHOXUTENN. HaxoxpaeHune KOpHeVI anre6pa|/|L|eCK|/|x
ypaBHeHVIVI Ha MHOXeCTBE KOMIMNIEKCHbIX Yncen (B 4aCTHOCTU KBaOpaTHOro ypaBHeva).

Tema 8. MHoXxecTBa Yncen. [encteutenbHble yucna. PyHKUUA oaHOM nepemeHHon. Npenen yncnoson
nocneposatenbHOCTU, PyHKUUUN. HenpepbiBHOCTb hyHKLMWN. TOYKM pa3pbiBa.

MHoxecTBa yucen. lencteutenbHele Yicna, Mogynb Y1Cna 1 ero ceoictea. Hucnosble npomexyTkn. OKpecTHOCTb
TOYKYM (KOHEYHO 1 6eckoHe4vHo). MoHaTue doyHkummn. Cnocobbl 3aaaHns dyHkumn. EctecTBeHHas obnactb
onpeneneHus n rpadouk pyHKUMM. OCHOBHbIE 9N1EMEHTbI MOBEAEHNS (OYHKLIMK (OrpaHNYEHHOCTb, YETHOCTb 1
HEYETHOCTb, NEPUOANYHOCTb, MOHOTOHHOCTL). OCHOBHbIE anemMeHTapHble doyHKLMW. ObpatHas dpyHKumus. CnoxHas
PYHKLMS. DnemMeHTapHble doyHKUMM 1 1X knaccudpukaums. MNMocTpoeHne rpagorkos goyHKLmMiA. HYucnosas
nocnenoBaTensHOCTb U e€ npenen. MpunaHak cXoAMMOCTU MOHOTOHHOW YCNOBOM NocnenoBatenbHocT. Yucno e.
OnpeneneHns npegena goyHkumn. OQHOCTOPOHHME Npenensl. BeckoHeuHo 6onblumne 1 6eckoHeYHo Manble oyHKLMM, X
cBovicTBa. HeonpenenéHHble BbipaxeHusi. OCHOBHbIE TEOPEMbI 0 Npeaenax qyHKUUi (06 orpaHNYeHHOCTU GOYHKLMK; O
cBA3K ¢ 6ECKOHEYHO Manoi qoyHKLMER; apudoMeTuyecke CBOMCTBa NPenenoB; 0 Npeaene aneMeHTapHoNn yHKLNN).
MpenenbHblli Nepexon B HepaBeHcTBax. [1epBblil 1 BTOPOI 3aMevaTtenbHble Npenenbl, UX NPUMEHeHVE Npu BbIMUCTEHNM
npenenos. OnpeaeneHns HeNPepPbIBHOCTY CPyHKLUM B TouKe. MNOHSTME HenpepbIBHOCTU Crpaga U cneea.
HenpepbiBHOCTb 3neMeHTapHbIX doyHKLUMA. ToUkM paspbiBa qoyHKLUM 1 UX Knaccudprkaums. HenpepbiBHOCT COyHKLMM
Ha MHoXecTBe. OCHOBHbIe CBOMCTBA (PYHKLIMIA, HEMPEPBIBHBIX HAa 0Tpe3ke (06 orpaHn4YeHHOCTW dpyHKLUMKM, 06
o6paleHnn eé B Hynb, 0 HANOONbWEM U HAUMEHBLLEM 3HAYEHUSX GOYHKLIN).

Tema 9. NpounssoagHbie u anchcpepeHumnansl hbyHKLMU OOHON NepeMeHHOon, Ux npunoxeHus. UccneposaHue
bYHKLIMIA C MOMOLLLbIO NPON3BOAHbLIX, MOCTPOEHNe UX rpacorKoB.

MpupaieHne cyHkumn. OnpeneneHne NPOM3BOLHOM N €€ reOMEeTPUYECKUn CMbICH. HenocpeacTBEHHOE HaxX0XaeHne
npounssoaHoi. Tabnuua Npom3BOAHbIX OCHOBHbIX 9l1EMEHTAPHbIX PYHKUWMIA. [pocTeiumne npaBmuna HaxoXxneHns
npovssogHol. [ponssogHas cnoxHon pyHkunu. Jlorapndpmmyeckas npovssogHas. lNponssonHas
cTeneHHo-nokasarenbHon oyHKuun. NponssoaHas OyHKLMK, 3a-0aHHOW napameTpuyeckn. MNoHaTue
andbdbepeHumpyemocTy oyHkuun. JucbcpepeHuman goyHkuun. NponssogHble 1 guddpepeHumnanbl BbICWMX NOPSALKOB.
MpvMeHeHNe NepBoro amddoepeHLmana B NpUBANXEHHbIX BbIYUCIEHNSX. Y paBHEHUS KacaTeNbHOM U HopManu K
nnockow kpusoi. OCHOBHbIE TEOPeEMbI 0 audpdpbepeHLmMpyembix coyHKLmMsAxX (Ponng, larpaHxa, Koww). MNpaeuno
NonuTans n ero NpUMeHeHNe Ons packpbiTMa HeonpenenéHHocTel. Cxema NpoBefeHUS NOMHOMO NCCNefoBaHns
goyHKUMM. CTaumoHapHbIe 1 KpUTUYECKne TOYKM oyHKLUMK. Bo3pacTaHue n ybbiBaHe goyHKUMW, HAX0X AeHe Y4aCcTKOB
MOHOTOHHOCTU GOYHKLMW. JloKanbHbIe 3KCTPEMYMbl (OYHKLUW, YCNOBKS MX CYLLECTBOBAHMUS U HaxoxaeHve. Hanbonbuwee
N HaMMeHblee 3HaYeHNs anddepeHunpyemMon OyHKUNN Ha 0Tpeske, UX HaxoxaeHue. BoinyknocTb U BOrHYTOCTb
goyHKuMK. Toukm nepernba, yCnoBus Nx CylWweCTBOBAHNS 1 HaxoXaeHue. BepTukanbHble U HAKNOHHbIE aCMMNTOThI
rpadouka yHKUMK, YCNOBUS MX CYLLECTBOBaHMS N HaxoxaeHume. MNocTpoeHmne rpaduka yHKLMK.

Tema 10. DyHKUUS N-nepeMeHHbIX. Mpon3BoaHble U auddoepeHumanbl OYHKLMKN N-NepeMeHHbIX. DNeMeHTbl
Teopuu nons. KCTpeMyMbl PYHKLIUIA HECKONBbKUX NEepeMeHHbIX.

MoHATMA N- MEPHOW TOYKM, N- MEPHOIO apudpMeTmyeckoro npoctpaHcTea R n. MHoxecTBa Touek B R*n. OkpecTHOCTb
Touku. Knaccundoukaums todek. MoHsiTne doyHKUMKM ABYX, TPEX, N nepeMeHHbIx. ObnacTtb onpeaeneHns u rpagouk
dOYHKUMK. JInHKUM ypoBHS. [TonHOE 1 YacTHble npupaweHns yHkuuK. MNMoHaTusa npegena n HenpepbliBHOCTN PHTI.
CsoiictBa PHI1, HENpepbIBHbLIX B OrpaHUYEHHOR 1 3aMKHYTOl 0b6nacTu. YacTHble MPOM3BOAHbIE NEPBOMO U BbICIUMX
NOpPsAKOB, UX HAXOXAeHWe. He3aBMCUMOCTb CMeWwaHHbIX MPOU3BOLAHbIX OT nopsaka auddepeHunposaHns. MNoHATre
andcbepeHumpyemoct ®HIT B Touke, ycnosus audpdepeHumnpyemocTn. lNonHble andpdpepeHumnansl @HI nepeoro u
BbICLIMX NOPSAKOB. MNprMeHeHre nepBoro andpdoepeHumana B NpubnnxXeEHHbIX BblMUCIEHNX. YacTHble NpOU3BOAHbIE
®HIT, 3apaHHbIX HeaBHO. [pon3sBogHas no HanpasneHuo 1 rpaaneHT ®HI, B3anmMocsa3b Mexay HUMK. KacatenbHas
NAOCKOCTb Y HOPMasb K MOBEPXHOCTU. MMOHATUS CKanspHOro u Bek-TopHoro nonen. AudpdepeHumnansbHble onepaumm
Teopun nons (rpafneHT, AuBepreHuns, poTop, onepatop Jlannaca). CtaunoHapHble U KPUTMYECKUE TOYKM. JloKanbHbIN
6e3ycnoBHbIi akcTpemym PHIM, HeobxoaMMoe U LOCTaTOYHOE YCIOBUS ero CyLLECTBOBaHMS U HaxoxaeHvne. Hanbonblee
1 HaMMeHbllee 3Ha4YeHns amddpepeHumpyemoin HIM B orpaHMYeHHOR 3aMKHYTOM 0bnactu, ux HaxoxaeHue. MoHaTue
06 ycnoBHoM akcTpeMyme OHI.

Tema 11. HeonpenenéHHbIn UHTErpan.

MepBoobpasHas oyHKUMUM 1 €€ OCHOBHbIE CBOMCTBA. HeonpeaenéHHbIn MHTerpan, ycnoBus ero CyLecTBOBaHNs 1
OCHOBHble CBOMCTBA. Tabnuua OCHOBHbIX HeonpeaenéHHbIX MHTerpanos. HenocpeacTBEHHOE UHTErPUPOBaHNE.
WNHTerprpoBaHme 3aMeHol NepeMeHHoM 1 No YacTaM. VIHTerpupoBaHe goyHKLMIA, CoaepXawWmnx KBaapaTHbIi TPEXUNEH.
HenpaewnbHble 1 NpaBuibHble pauMoHanbHele Apobu. PasnoxeHve npaeuibHOM Opoby Ha NpPocTbie Apobu.
WNHTerprpoBaHme nNpocThiX, MPaBUIbHbIX U HENPAaBU/bHBIX PaunoHanbHbIX 4pobei. IHTerpuposaHve
TPUrOHOMETPVHYECKUX U MpPaLIMOHabHBIX BEIPaXEeHA.

Tema 12. OnpepenéHHbIn uHTerpan. Heco6¢cTBeHHbIe MHTerpansl. KpaTtHble MHTerpanbl.
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OnpenenéHHblii MHTerparn, yCnoBus ero CyLecTBOBaHMS, FeOMETPUYECKINIA CMbICT U cBoicTBa. OLeHKa uHTerpana u
(popMyna cpedHero 3HavyeHus. ViHTerpan ¢ nepeMeHHbIM BEPXHUM NPeaenoM 1 ero ceolicTea. dopmyna
HbtoToHa-/lenbHuua. dopMynbl 3aMeHbI NEPEMEHHO U MHTETPUPOBAHUS MO YACTSM B ONPeneNnéHHOM MHTerparne.
MprbnnxEHHoe BblYUCNEHNE ONpPenenéHHbIX MHTerpanos. MpuMeHeHVie onpeaenéHHoro UHTerpana asist Bbl4UCeHus
naowanel Nnockux ouryp, 4IMH oyr Kprebix, 06 bEMOB Ten. HecobcTBeHHbIe MHTErpanbl No 6eCKOHEYHOMY MPOMEXYTKY
WHTErp1poBaHns 1 OT HEOrPaHUYEHHOM GOYHKLIMK, UX CXOAMMOCTb U PacxoaMMocTb. [1BOWHOM MHTErpan, ycrnoeue ero
CYLECTBOBAHUS 11 OCHOBHbIE CBOMCTBA. BbluncneHre fBOMHOMO UHTErpana cBeeHUeM K NOBTOPHOMY MHTErpany B
LEKapTOBbIX U NMONSPHbBIX KOopauHaTtax. [eoMeTpuyeckne 1 MexaHUYeckme NpUNoXeHust ABONHbIX MHTerpano.. MNoHsATre
TPOWHOro MHTerpana.

Tema 13. OudpbcdbepeHumanbHble ypaBHeHUsi nepBoro nopsiaka. AudpchepeHumnanbHbie ypaBHEHUS BbICLLMX
NopsiAKOB.

MoHsTMe oudpdpepeHumnanbHoro ypasHenus (OY). dudbdepeHumanbHble ypaBHeHUS 1-0ro nopsiaka, OCHOBHbIE
CBELEHUS O HUX: POPMbI 3aMnnCK, pPelleHne, HavanbHble YCnoBus, obiuee 1 YacTHoe pelleHns. 3anada Kowu nns OY
1-oro nopsoka. Y ¢ pasnenéHHbiMy 1 pasgensowmnmmncs nepemeHHsiMn. OgHopoaHsie Y 1-oro nopsaka. JiuHelHoe
LY 1-oro nopsnka u ypasHeHue Beprynnn. 1Y B nonHbiX andpdpepeHumanax. AuggepeHumanbHoe ypaBHeHMe nN-0ro
nopsiika, OCHOBHbIE CBELEHNS O HUX: DOPMbI 3aMUCU, PELLEHWE, Ha4YanbHbIE YCNOBKWS, 0BLEe 1 YaCTHOE PELIEHUS.
3apayva Kowwn ona 1Y n-oro nopsgka. Y, nonyckarwowme noHnxeHve nopsaka. JinHenHsie 1Y n-oro nopsaka.
NuHeliHO 3aBUCKMbIE N HE3ABUCKMBIE CUCTEMBI (yHKLMIA. OnpenenvTens BpoHckoro. CTpykTypa oblero pelweHns
JINHENHOrO 0AHOPOLHOrO 1 HeoAHOPOAHOro LY nopsaka n. XapakTepuctuieckoe ypaBHeHne. HaxoxaeHue obuero
peleHns nMHenHoro ogHopoaHoro LY nopsaaka n ¢ NoCTOAHHbIMU KoadddomumeHTamu. JInHeHble HeogHOpoAHble Y
nopsifika N ¢ MOCTOSIHHBIMU KO3(O(OULIMEHTAMM, HAXOX AeHME X 0OLWMX pelleHnid ANs NPaBoi 4acTy creumnanbHoro snaa.
[MprHUMN cynepnosnumnmn YacTHbIX pelweHuin. MeTon Bapmaumm Npon3BonbHbIX NOCTOSHHbIX. [NOHATUE O HOPMabHON
cucteme 11Y.

Tema 14. Uucnosble psaabl. PyHKLMOHANbHbIE PSObI.

MoHsATUE YMCNOBOro psaa. HactuyHas cyMMma, 0CcTaTok, CXOAMMOCTb Y PACXOAMMOCTb, CyMMa psina. Heobxonmmbili
NPW3HaK CXOAMMOCTMN 1 [OCTATOYHbIA MPU3HAK pacxoauMocTu psaaa. Pan reomeTtpuryeckoit nporpeccum n 06061WEHHBIN
rapMOHUYECKMIA pag, YCAOBUS UX CXOAUMOCTU 1 pacxoanMocTu. MNpuaHakm cxoanMocTn psaoB ¢ NONOXUTENbHbLIMA
uneHamu (cpaBHeHus, anambepa n Koww). 3Hakouepenyowmecs psapl. MNpraHak JleibHuua. OueHka octaTtka
3Hakouepenytouerocs psaa. AGCONOTHO 1 YCNOBHO cxoaswmecs psapl. [MoHATHe dyHKUMOHaNbHOro paaa, ero obnacTm
onpeneneHunsi, HaCTUYHOM CyMMbI, OCTaTKa, TOYKM CXOAMMOCTH, 06nacTi cxoauMocTu, cymmbl. CTeneHHo psa. Paguyc,
uHTepBan, 0bnacTb CXOAUMOCTU CTEMNEHHOTO PAAa, X HaxoxaeHue. Psabl Tennopa u MaknopeHa, pasnoxeHue B H1X
OYHKUUA. MoHsATUE TpuroHoMeTpuyeckoro pana. Paabl dypbe, pasnoxeHune B HUX PYHKUUA. [IpMeHeHne CTeneHHbIX 1
TPUrOHOMETPUYECKUX PSLOB B NPUBANXEHHBIX BEIYUCNIEHWSIX.

Tema 15. KombuHatopuka. CnyyaiHble COObITUSI U UX BePOATHOCTU. CnyyaiiHbie BE/IMUUHBI.

KombuHaTopuka 1 eé ocHoBHas 3anava. [Mpaeuna cyMMbl 1 NpousseeHns KOMOMHaTOpVKK. PasMelleHms, codeTaHus,
nepecTaHoOBKW, NOACHET ux yucna. NpegmeT Teopun BepoaTHocTeN. [oHATUE cnydaHOro aKcnepuMeHTa u
CTaTUCTMYECKOW YCTONYMBOCTY €ro UCXOA0B. [poCcTpaHCTBO aneMeHTapHbIX cobblTvit. ChyyaiiHble cobbiTs, NeiCcTBMS
Han HuMK. Knaccmnyeckoe, reoMeTpmyeckoe 1 cTaTucTnyeckoe onpeneneHns BeposatHocT. CBONCTBA BEPOATHOCTH.
YcnoBHasi BEpOSITHOCTb coBbITUS. He3aBncrmble 1 3aBUCHMMbIE COBbITUS. POPMYIIbI COXEHNS 1 YMHOXEHNS
BeposTHOCTen. dopmyna nonHol BeposaTHocTn. Popmyna barieca. MNosTopHbie ncnbiTaHus. Cxema u coopmyna
BepHynnu. MpubnuxéHHole dopmynbl MyaccoHa n Myaspa-Jlannaca. MNMoHaTe cnyYanHon BennymHbl. GyHKLUNS
pacnpegneneHns BEpoSITHOCTEN CNy4anHon BennymHbl, eé csoincTea. [JuckpetHas u HenpepbliBHAs CcryvyanHble
BEMMNYMHBI, CNOCobbl UX 3a4aHUs. YNCNOBbIe XapakTepUCTUKX ClyYaliHOM BENMYUHBI: MaTEMaTUYECKOe OXMaaHMe,
avcnepcus, cpegHee KBagpaTuyHoe OTKIIOHEHME, MOLA, MeanaHa, HadanbHble U LIeHTpanbHble MOMeHTbl. CBoCTBa
MaTeMaTn4yeckoro oxunaHus n gucnepcum. OCHOBHbIE 3aKOHbI pacnpeneneHns crydaiHbix BENUYMH: BUHOMUANbHBIN,
MyaccoHa, paBHOMEpPHbIA, NoKa3aTeNbHbIA 1 HOpMarbHbIA, KX YACTOBbIE XapakTepnucTnki. HepaBeHcTBO Yebblwesa.
MoHsATUE 0 3aKOHax BONbWNX YUCEN W LLEHTPalbHOW NpeaenbHON Teopeme Teopun BEPOSITHOCTEN. MoHATue
MHOrOMEepHO Cny4yanHon BENNYNHBI.

Tema 16. OCHOBbI MaTeMaTUYECKOWN CTaTUCTUKM.

MpeaMeT 1 OCHOBHbIE 3aa4y MaTeMaTU4YecKon CTaTUCTUKK (CTaTUCTUYECKOE OLEHBAHWE, NPOBEPKa CTAaTUCTUYECKNX
runoTes, ccnefoBaHve B3avMOCBS3el CnyYaiiHbIX BEMYMH), €€ B3auMOCBS3b C Teopuei BeposTHocTelh. "'eHepanbHas
COBOKYMHOCTb U Bbibopka 13 Heé. Cnocobbl (hopMUpoBaHns BbIGOPKU, NMOHATUE €€ penpe3eHTaTnBHOCTW. OCHOBHbIE
cnocobbl 3an1cK BbIGOPKM: BapUaLMOHHbI psia; CTaTUCTUHECKUIA AUCKPETHDIN U MHTEpBabHbI psabl. [paduryeckoe
n3obpaxeHne CTaTUCTUHECKUX PSAOB pacnpeneneHns Boibopku (MONNroH, rmcTorpamMma). YnicnoBble xapakTepucTuku
BblIOOPKU (CpenHee aprdoMeTMyeckoe, Aucnepcusi, cpeaHee KBaapaTMyHoe OTKIIOHEHWe, MOAa, MeanaHa).
CratncTnyeckas obpaboTka akCcrnepuMeHTanbHbIX AaHHbIX ¢ Ucrnonb3oBaHrem MOBM. CoBpeMeHHbIe cTaTucTnyeckme
nakeTbl aHanmaa AaHHbIX.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLmMxcs no
AucuunnuHe (Moaynio)
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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

. Onpegenutenn.Matpuubl.

. CucTeMbl NMHElHbIX anrebpanyecknx ypaBHEHMWIA.

. ApudpmeTunyeckuin BekTop. BekTopHble npocTpaHcTBa.
. BexTopHas anrebpa.

. [psiMble IMHMK 1 NNOCKOCTH.

. KpvBble 1 nosepxHOCTW BTOPOro nopsiaka.

. KomnnekcHble yncna. MHoro4neHsl 1 anrebpanyeckue
paBHEeHWs.

. Onpegnenutenu.Matpuubl.

. CucTeMbl NMHElHbIX anrebpanyecknx ypaBHeHWiA.

. ApndpmeTunyeckuii BekTop. BekTopHble NpocTpaHcTea.
. BektopHas anrebpa.

. MpsiMble NMMHUK 1 NNOCKOCTW.

. KpuBble 1 noBepxHOCTM BTOPOro nopsiaka.

. KomnnekcHble 4ncna. MHorouneHsl n anrebpanyeckme
paBHEHUS.

. Onpegenutenn.Matpuubl.

. CucTeMbl NMHElHbIX anrebpanyecknx ypaBHEHWIA.

. ApudpmeTunyeckuin BekTop. BekTopHble npocTpaHcTBa.
. BexTopHas anrebpa.

. [psiMble IMHWM 1 NNOCKOCTH.

. KpvBble 1 noBepxHOCTW BTOPOro nopsiaka.

. KomnnekcHble yncna. MHoro4neHsl 1 anrebpanyeckue
ypaBHEHNS.

[MncbMeHHoe
1 |pomalwHee 3apaHue [OlK-1, OlNK-2

2 |YcTHbI onpoc OriK-1 , Orik-2

KoHTponbHas
3 pabota OrlIK-1, OlK-2

NOORWON=2ISNOORAWON=IKNOORARWON =

3auer OK-7, OlK-1, OrK-2

CemecTp 2
TeKyLLM KOHTPO/Ib

8. MHoxecTBa yncen. [eicTentenbHble yncna. PyHKLUUS OOHON
nepemeHHol. lMpeaen Y1CNoBoOV NOCneaoBaTenbHOCTU, (OYHKLUNN.
HenpepbiBHOCTb doyHKUMK. TOYKM paspblBa.

lMucbmeHHoe 9. NpownssogHble 1 gudpepeHumansl PYHKLUN OLHON

1 |pomawHee 3apaHve |OlK-1, OMK-2 nepeMeHHol, ux npunoxeHns. NccneposaHne oyHKLWIA €
MOMOLLbIO NPOM3BOLHbIX, MOCTPOEHME X rPacorKoB.

10. PyHKUMS N-nepemeHHbIX. [Npon3BoaHble U guddepeHumans
PYHKLMMN N-NEepPEMEHHbIX. DNEMEHTbI TEOPUN NONS. SKCTPEMyMbI
PYHKLMIA HECKONbKMX NEPEMEHHbIX.

KETPOHHBH
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

YCTHBI onpoc

OrK-1, Ork-2

8. MHoxecTBa yncen. JencTtentenbHble yncna. PyHKLUUS OAHON
nepemeHHol. lMpeaen Y1CcNoBo NocneaoBaTenbHOCTU, OYHKLNN.
HenpepblBHOCTb doyHKUMK. TOYKM paspblsa.

9. NpownssogHble 1 guddepeHumansl PYHKLUN OLHOM
nepeMeHHol, ux npunoxeHus. NccneposaHne yHKLNIA €
MOMOLLbIO MPON3BOLHbIX, MOCTPOEHNE X rPadoNKoB.

10. PyHKUMS N-nepemeHHbIX. MNpon3BoaHble U guddepeHumans
PYHKLMMN N-NEepeMEHHbIX. DNEeMEHTbI TEOPUN MONS. SKCTPEMYMbI
PYHKLMIA HECKONbKMX NEPEMEHHDIX.

KoHTponbHas
paboTa

OrK-1, OrkK-2

8. MHoxecTBa yncen. lenctesutenbHble Yncna. yHKLUMA OOHON
nepemeHHow. [Npegen 4MCNOBOW NOCNEnOBaATENBHOCTU, (PYHKLIMN.
HenpepblBHOCTb pyHKUMW. TOYKM paspbiBa.

9. lNMpousBoaHble U gudbdpepeHLmanbl PYHKLMN OOHON
nepemMeHHon, ux npunoxexus. iccnenosaHue yHKUMA C
NMOMOLLbIO MPON3BOAHbIX, MOCTPOEHNE NX rPacOUKOB.

10. ®yHKUMS n-NepeMeHHbIX. [1ponssBogHble 1 auddepeHumansi
OYHKLMMN N-NEPEMEHHbBIX. DNEMEHTbI TEOPUU MONS. DKCTPEMYMbI
PYHKLNIA HECKOMBbKMX NEepeMeHHbIX.

3auer

OK-7, OlK-1, OlK-2

CemecTp 3

TeKyLLNA KOHTPO/Ib

[MncbMeHHoe
[oMallHee 3aaaHue

OrK-1, OrkK-2

11. HeonpenenéHHbii nHTerpan.

12. OnpenenéHHolit nHTerpan. HecobcTBeHHbIE MHTErpanbl.
KpatHble nHterpansi.

13. dudbdbepeHumnansHble ypaBHEHNS NEPBOro nopsaka.
OduthdoepeHumanbHbie ypaBHEHWS BbICILNX NOPSOKOB.

14. Yucnosble psabl. DyHKUMOHANBHbIE PAabI.

15. KombuHatopuka. CnyvaiHble cobbITUSI U UX BEPOSITHOCTW.
CnyuyaiiHble BENMNYUHDI.

16. OCHOBbI MAaTEMATUYECKO CTATUCTUKMN.

YCTHBI onpoc

OrK-1, Ork-2

11. HeonpenenéHHbliii MHTerpan.

12. OnpenenéHHblii uHTerpan. HecobCcTBEHHbIE MHTErPanbl.
KpaTtHble nHterpansi.

13. OudpcbepeHumanbHble ypaBHEHNS NepBoro nopsaka.
OnddpepeHunanbHbie ypaBHEHUS BbICWINX NOPSLKOB.

14. Yucnosble psaabl. PYHKLUNOHANbHbIE PAAbI.

15. KombuHatopuka. CnyyaiHble cobbITUS 1 X BEPOSITHOCTU.
CnyyaliHble BENNYMHDI.

16. OCHOBbI MaTEMaTU4ECKOl CTATUCTUKMN.

KoHTponbHas
paboTa

OrK-1, OrkK-2

11. HeonpenenéHHbii nHTerpan.

12. OnpenenéHHolit nHTerpan. HecobcTBeHHbIE MHTErpanbl.
KpatHble nHterpansi.

13. duddepeHumnanbHbie YpaBHEHNS NEPBOro nopsaka.
JduchdoepeHumanbHble ypaBHEHWS BbICILNX NOPSOKOB.

14. Yucnosble psabl. DyHKUMOHANBHbIE PAabI.

15. KombuHatopuka. Cny4aiHble cobbITUS U UX BEPOSITHOCTW.
CnyyaiiHble BENMNYUHBI.

16. OCHOBbI MAaTEMATUYECKOI CTATUCTUKMN.

SKk3aMeH

OK-7, OlK-1, OlK-2

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUM i Ha pa3nuyHbIX 3Tanax ux coopmMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OL,€HNBaHUs 3ran
KOHTpoOns
OTnn4YHO XopoLuo Y nosn. Heyn.
Cemectp 1
TekyLLUA KOHTPONb

CrpaHnua 9 13 28.




Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
3apaHve 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.
YcTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHLIA annapart 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUAHbLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHune matepuana
MOHATUAHLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTaenbHbIX |doparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOpOLLWI YPOBEHb matepuana no Teme. goopmynupoBaTb CBOU
NOHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CYXAaTh
lMpeBocxonHOe yMeHMe |Xopolwee yMeHne yMeHne INCKYCCUOHHbIE
hopmMynmpoBatb CBOM |POpPMyNMpoBaTb CBOU  (POPMYNMpPOBaTb CBOM  |MONOXEHUS.
MbiCnv, 0bcyxaaTb Mbicnv, obcyxaaTtb Mbicnun, obcyxaaTtb
INCKYCCUOHHblE IVCKYCCUOHHbIE INCKYCCUOHHblE
MONoXeHus. MONOXEHUSI. NONoXeHus.
KOHTpOﬂbHaFI I'IpanmbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI 3a,uaH|/|9| BbIMO/THEHbI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaNoONOBWHY. [MEHEE YEM HAMOMOBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWUI YPOBEHb MpucyTcTeytoT cepbésaHble oWwmnbKu. HeyOBNETBOPUTENbHbIN
BnafeHnsa MatepuanoM. |HesHauynTenbHble lMpooemMoHCTpUpoOBaH |ypOBEHb BNageHWs
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM XOPOLWMIA YPOBEHD MaTepuanom. HeLOoCTaTOYHbIE
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3anaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 33,!13HI/II7|.
KOHKPETHbIX 3a0aHWIA.
3auteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmiicst oBHapyXunn aHavnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
npencTosiei paboTbl MO CRELUanbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunICs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMmon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMNAMHBL.  |cnocoBeH NPOLOMXUTL 0ByYeHne nnu
NPUCTYNUTb NO OKOHYaHWUM yHMBEpcUTeTa K
npogoeccroHanbHom oesTenbHocTn 6es
JONOSHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
avcumnnuHe.
CemecTp 2
TeKyL i KOHTPONb

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
3apaHve 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.
YcTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHLIA annapart 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUAHbLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHune matepuana
MOHATUAHLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTaenbHbIX |doparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOpOLLWI YPOBEHb matepuana no Teme. goopmynupoBaTb CBOU
NOHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CYXAaTh
lMpeBocxonHOe yMeHMe |Xopolwee yMeHne yMeHne INCKYCCUOHHbIE
hopmMynmpoBatb CBOM |POpPMyNMpoBaTb CBOU  (POPMYNMpPOBaTb CBOM  |MONOXEHUS.
MbiCnv, 0bcyxaaTb Mbicnv, obcyxaaTtb Mbicnun, obcyxaaTtb
INCKYCCUOHHblE IVCKYCCUOHHbIE INCKYCCUOHHblE
MONoXeHus. MONOXEHUSI. NONoXeHus.
KOHTpOﬂbHaFI I'IpanmbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI 3a,uaH|/|9| BbIMO/THEHbI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaNoONOBWHY. [MEHEE YEM HAMOMOBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWUI YPOBEHb MpucyTcTeytoT cepbésaHble oWwmnbKu. HeyOBNETBOPUTENbHbIN
BnafeHnsa MatepuanoM. |HesHauynTenbHble lMpooemMoHCTpUpoOBaH |ypOBEHb BNageHWs
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM XOPOLWMIA YPOBEHD MaTepuanom. HeLOoCTaTOYHbIE
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3anaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 33,!13HI/II7|.
KOHKPETHbIX 3a0aHWIA.
3auteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmiicst oBHapyXunn aHavnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
npencTosiei paboTbl MO CRELUanbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunICs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMmon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMNAMHBL.  |cnocoBeH NPOLOMXUTL 0ByYeHne nnu
NPUCTYNUTb NO OKOHYaHWUM yHMBEpcUTeTa K
npogoeccroHanbHom oesTenbHocTn 6es
JONOSHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
avcumnnuHe.
Cemectp 3
TeKyL i KOHTPONb

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JoMmallHee BCE 3a4aHus. 6onbwas YacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
3agaHve 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
cnocobHoCTM XOPOLWMA YPOBEHD MaTepuanom. 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.
YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHLIA annapart 2
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUAHbLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHune matepuana
MOHATUAHLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTaenbHbIX |doparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOpOLLWI YPOBEHb matepuana no Teme. goopmynupoBaTb CBOU
NOHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CYXAaTh
MNpeBocxongHoe ymeHne [Xopowee ymeHuve yMeHune INCKYCCUOHHblE
doopmynmpoBaTtb CBOV  ((OOPMYNMPOBAaTb CBOU  ([(DOPMYNMPOBATb CBOU  |MOJIOXEHUS.
MbiCnv, 0bcyxaaTb Mbicnv, obcyxaaTtb Mbicnun, obcyxaaTtb
INCKYCCUOHHblE IVCKYCCUOHHbIE INCKYCCUOHHblE
MONoXeHus. MONOXEHUSI. NONoXeHus.
KOHTpOﬂbHaFI I'IpaanbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂ,aHVIﬂ BbIMO/THEHbI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaNoONOBWHY. [MEHEE YEM HAMOMOBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIN
BnageHna matepunanoM. |HesHaudnTenbHble npOD,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
NnpeBoCXoHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
cnocobHOCTM XOPOLWMIA YPOBEHD MaTepuanom. HeLOoCTaTOYHbIE
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a0aHun. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3a0aHun.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 3a0aHun.
KOHKPETHbIX 3a0aHWIA.

KETPOHHBH
B_EPCHTET
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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

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 1,2,3,4,5,6,7

MNpumepHble 3apaHns:

Tema 1. Onpenenutenn 2-oro, 3-ero NOpPsAKOB, NOPSAKA N; CBONCTBA ONPenennTeNeit; MUHOPLI 1 anrebpanyeckune
[OMONTHEHNS; PA3N0XEHUE ONPENENUTENS MO 3NIEMEHTAM CTPOKM unu ctonbua; BeluucneHue onpenenuteneit. encrems
Hag MaTpuLaMn (CNOXeHUE, YMHOXEHMWE Ha YUCIO, NTMHENHas KOMBMHaLUNS MaTpuL, YMHOXEHUE Ha MaTpuLly);
aneMeHTapHble NPeobpa3oBaHnsa MaTPUL; HaXoXaeHne 6a3UCHOro MMHOPA; BbIYUCIEHNE paHra MaTpuLbl; obpaTtHas
MaTpuLLa, OCHOBHblE CNOCOOLI €€ HAXOXAEHNS; MAaTPUYHBbIE YPABHEHMS, UX PELIEHME.

Tema 2. MatpuyHas 3anuce CJ1AY; peweHune CJTAY metonoM obpaTHol MaTpuLbl; oopMynbl Kpamepa; aneMeHTapHble
npeobpasosaHusi CITAY; pewenue CJTIAY metonom Maycca; doyHaaMmeHTanbHas cuctema peweHuin (PCP), eé
HaxoxaeHwue; npencTaBneHne oblWero peweHns 04HOPOLHOW cucTembl Yepes PCP.

Tema 3. [eiicTBUS HAL apUPMETUHECKUMI BEKTOPAMY (CIOXEHMNE, YMHOXEHMWE Ha YCNO, NUHENHas KoMBrHaums
BEKTOPOB); CKansipHOe Npou3sefeHne BEKTOPOB; KoopanHaTthl 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, Jensuen OTpe3oK nononam); CKansapHoe Npon3sBeneHne BEKTOPOB, ero NPUMEHeHNe 4Nns peweHns
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.

Tema 5. CocTaBneHve ypaBHeHUN NPSAMOIA; pacCTOSAHNE OT TOYKU A0 NPSMON; Yyron MeXay AByMS MPSIMbIMUK; TOYKa
nepeceyYeHns NPSMbIX; yCNoBus napanienbHOCTU 1 NEPNEHANKYNSAPHOCTA ABYX NPSMbIX; HOPManbHbI BEKTOP MNIOCKOCTH,
ero HaxoxgeHvie; cocTaB/ieHne ypaBHEHU MNOCKOCTN; B3aMHOE pacnonoxXeHne AByX NNOCKOCTER; pacCTosHNE OT
TOYKM [0 MNOCKOCTW; HANPaBAoWMA BEKTOP NPAMOA B MPOCTPaAHCTBE, €ro HaxoXAeHue; CocTaBneHne ypaBHeHWN
NPSMON B MPOCTPaHCTBE; B3aUMHOE PacnoNioXeHNe ABYX NPSAMbIX B MPOCTPAHCTBE; B3aMMHOE PacnonoXeHne npsmon v
MNOCKOCTHM.
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Tema 6. Knaccudpukaums anrebpanyeckmx KpUBbIX BTOPOro Nopsiaka; OKPYy>XXHOCTb, anaumnc, runepbona, napabona, nx
KaHOHMYECKUEe YPaBHEHWS, XapakTePUCTIKU; MOCTPOEHUE OKPYXHOCTH, anamnca, riunepbonbl, napabonbl, 3aaaHHbIX
06WuM ypaBHEHUEM.

Tema 7. KoMnnekcHble Yncna, nx usobpaxeHne Ha NinocKocTU; pasnnyHblie qoopMbl 3arnncu KOMMIEKCHbIX YUCerT;
LEeNCTBUS Haa KOMMIEKCHbIMY Ynucnamm; doopmyna MyaBpa; n3BnedeHme KOpHS N-0i CTENEHN U3 KOMMIEKCHbIX Y1Cer;
HaxoXAeHue KopHel anrebpanyeckmx ypaBHeHU i Ha MHOXECTBE KOMIMIEKCHbIX YACEN (B YaCTHOCTU KBaapaTHOro
ypaBHEHNS).

2. YcTHbIN onpoc

Tembl 1,2,3,4,5,6,7

MpumepHbIe BONpoCH!:

Tema 1. Onpenenutenu 2-oro, 3-ero NopsAKOB, NOPSAKA N; CBONCTBA onpeaenvnTenein; MMHopbl 1 anrebpanyeckme
LOMOSTHEHNS; Pa3N0XEHUE ONPeneNnTeNs No 3eMeHTaM CTPOKM unm ctonbua; BblunucneHne onpenenuteneit. Jencrems
Hag MaTpuuamn (CNoxXeHue, yMHOXEHME Ha YUCIO, NIMHeNHas KOMBMHaLUMS MaTpuL, YMHOXEHUE Ha MaTpuLly);
anemMeHTapHble Npeobpas3oBaHns MaTpUL; HaxoXxaeHne 6asnMcHOro MMHopa; BblYMCIEHNE paHra MaTpuLbl; obpaTtHas
MaTpuLia, OCHOBHble CNOCobbl €€ HaXOXAEHNS; MaTPUYHbIE YPaBHEHMS], UX peLIeHME.

Tema 2. MatpuuHas 3anucb C/1AY; peweHne C/TAY metonom obpaTHoi MaTtpuubl; doopmynbl Kpamepa; aneMeHTapHble
npeobpasosaHus CJ1AY; peweHune C/TAY meTogom Maycca; coyHoameHTanbHas cuctema pewenuin (PCP), eé
HaxoXAeHue; NpencTaBneHne oblWero peweHns ogHOPOLHOW cucTeMbl Yepes PCP.

Tema 3. [eiAcTBMS HAL apndMETUHECKMMUN BEKTOPAMM (CNOXEHNE, YMHOXEHNE HA YACNO, NMHEAHAs KOMOHaLmMs
BEKTOPOB); CKanspHOe Npou3BeneHne BEKTOPOB; KoopanHaTbl BekTopa B R n.

Tema 4. PelleHne npocTteiiwmnx 3anay BEKTOPHON anrebpbl B KOOPAMHATHOW hopMe (BblYMCIEHNE OANHbI U
HanpaBnsWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOYKAMW; PACCTOSHNS MEXOY TOUYKaMU;
KOOPAMHAT TOYKK, Oensuein 0Tpe3oK Nononam); CKansapHoe Npon3BeneHNe BEKTOPOB, Ero NPUMEHEHNE 4N1S peleHns
reoMeTpryeckmx 3anad (Bbl4nCIEHNE yrna Mexay BeKTOpamu, AJIMHbl BEKTOPA, MPOEKLIMM BEKTOPA HA BEKTOP); yCNoBMe
nepneHanKynsapHOCTY BEKTOPOB; BEKTOPHOE U CMELWaHHOEe NPOou3BeAeHUS BEKTOPOB, NX MPUMEHEHUS ONS PELLEHNS
reoMeTpuyeckux 3agay (Bbl4McneHme nnowanei TpeyronbHUKOB 1 napannenorpaMmmoB, 06 EMOB TETPA3LPOB U
napannenenvMnenos); YCNOBUS NapanienbHOCTM U KOMMNaHAPHOCTM BEKTOPOB.

Tema 5. CocTasneHve ypaBHeHU NPAMON; PACCTOSAHWE OT TOYKU A0 NPSIMON; Yron Mexay AByMS MPSMbIMUW; TOYKA
nepeceyeHns NPSMbIX; yCNoBUS NapannenbHOCTU 1 NEPNEHaNKYNSAPHOCTA ABYX NPSMbIX; HOPManbHbI BEKTOP MNOCKOCTH,
€ro HaxoXAeHue; CoCTaBneHne ypaBHEHU NAOCKOCTU; B3aUMHOE pacrnonoXeHne AByX NNOCKOCTEW; pacCTOsSHNE OT
TOYKM A0 MAOCKOCTU; HANPaBnAoWNA BEKTOP NPSMON B MPOCTPAHCTBE, €ro HAXOXAEHUE; COCTABNEHNE YpaBHEHNIA
NPSMON B MPOCTPaHCTBE; B3aUMHOE PacnoNoXeHne ABYX MPAMbIX B MPOCTPAHCTBE; B3aUMHOE PacrnonoXeHne NpsiMon u
MNOCKOCTHU.

Tema 6. Knaccugpmkaums anrebpaunyecknx KpuBbIX BTOPOro Nopsiaka; OKPYXXHOCTb, annunc, runepbona, napabona, nx
KaHOHMYECKME YPaBHEHNS, XapakTePUCTMKN; MOCTPOEHNE OKPYXHOCTW, annunca, runepbonbl, napabonbl, 3a4aHHbIX
06WuM ypaBHEHUEM.

Tema 7. KoMnnekcHble Yncna, nx n3obpaxeHne Ha NnoCcKOCTH; pasnmyHble oopMbl 3anmncy KOMMNEKCHbIX YACEN;
DeNCTBUS Hah KOMNIEKCHbIMK Yucnamm; popmyna Myaspa; n3snevyeHne KOpHS N-0i CTENEHN N3 KOMMIEKCHbIX YACEN;
HaxoXAeHune KOpHei anrebpanyecknx ypaBHEHW HA MHOXECTBE KOMMIEKCHbIX YACEN (B HACTHOCTY KBaApaTHOro
ypaBHEHNS).

3. KoHTponbHas pabora

Tembl 1,2,3,4,5,6,7

CopepxaHue ayauTopHoL KOHTPONbHOM paboThi:

1) onpenennTenu BTOPOro U TPeTbEro NOPSIAKOB, UX BbIYMCTIEHNE, MUHOPLI 1 anrebpanyeckne AONONHEHUS;
onpenennTeny 4YeTBEPTOro NOPSAaKa, UX BbIYUCIEHNE NO hopMynam pasnoxXeHus;

2) neicTBNA Had mMaTpuuamu (TPaHCNOHMPOBaHME, CNOXEHNE, BblYUTAHUE, YMHOXEHWE Ha YUCNO, YMHOXEHUE Ha
MaTtpuuy), HaxoXxaeHue obpaTHOW MaTpu1Lbl, PELIEHNE MATPUYHBIX YPaBHEHW METOLOM 0BpaTHOW MaTpurLbl;

3) peweHune CJTAY metonam Kpamepa;

4) peweHune CJTAY metopam Naycca;

5) neicTens Han apndOMETNHECKMMU BEKTOPaMN (COXEHUE, BbIYMTaHNE, YMHOXEHME Ha Y1CNO), CKanspHoe
npousseneHne apnumMeTn4ecKnx BEKTOPOB, OPTOroOHaNbHOCTb BEKTOPOB;

6) KOMNnaHapHOCTb, KONIMHEAPHOCTb, OPTOrOHaNbHOCTb, PABEHCTBO FEOMETPUYECKUX BEKTOPOB, rpadomyeckne oencrens
Ha reoMeTpUYECKMMI BEKTOPaMU; PeLleHe 3aaa4y BEKTOPHOM anrebpbl: KO-OpAnHaThl BEKTOPA U ero AnvHa, LeneHne
oTpeska nononam, paccTosHMe Mexay To4Kamu, NpoekLmMs BEKTOopa Ha BEKTOP, CKanspHoOe Npon3BeneHne, yron Mexay
BEKTOpaMu;

7) pelleHune 3aaay aHanMTUHECKO reOMeTprM Ha NIOCKOCTU: pasnmnyHbie hOpMbl 3anNnCK ypaBHEHUS NPSMON, yron
Mexay NPsIMbIMU, TOYKa NepeceyeHns NPSMbIX, PACCTOSHME OT TOYKM A0 NPSIMOWA, YCNOBUS NapanienbHOCT 1
nepneHanKynspHOCTY NPSMbIX;

8) pelleHune 3apay aHaNMTUYECKO reOMeTpuM B NPOCTPAHCTBE: PasnyHble 0OPMbl 3annCy ypaBHEHWI NPSMON 1
MNOCKOCTK, Yron MeXay NpsiMbIMA U MAOCKOCTAMU, PACCTOSHUE OT TOUKM A0 MAOCKOCTW, YCNOBMS NapannenbHOCTH 1
nepneHaNKyNSApPHOCTY NPSMbIX U NNOCKOCTEN;

9) knaccudukaums KprBbIX BTOPOro NMopsiaka, HaxoXAeH e BEPWMHBI napabonbl, LEHTPA U panuyca OKpYXHOCTH,
LIEHTPOB annunca u runepbonbl, KAHOHNYECKME YPaBHEHUS annunca, rmnepbonbl M napaborbl, X NOCTPOEHNE;

10) peicTBNS HAA KOMMNEKCHBIMU YACNAMM, HAXOXAEHNE KOPHE anrebpanyeckoro ypaBHEHNS HA MHOXECTBE
KOMMNEKCHbIX Yucern.
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3aver

Bonpocebl k 3a4erTy:

1. Onpegenutenu 2-oro 1 3-ero nopsaka, ux solducneHne. OCHOBHbIE CBOMCTBA onpenenutenei.

2. MNoHaTtne onpepenuTens n-oro nopsaaka. MuHop n anrebpanyeckoe LOMNONHeHWe aneMeHTa onpegenutens. Teopema o
pasnoXeHUn onpenenuTens no anemMeHTam CTPoKM unm ctonbua.

3. MNoHATMe maTpuubl. YacTHble BUAbI MaTpuyL (KBaapaTHas, TpeyronbHas, naroHanbHas, Hynesas, eaMHn4YHas).

4. OnemeHTapHble NpeobpasoBaHuns MaTpuL. MNoHSATNE 3KBUBANEHTHOCTM U PABEHCTBA MaTpuLL.

5. lenctBma Hag Matpuuamu (CNoXeHne, BblYMTaHne, yMHOXEHME MaTpuLLbl HA YACNO, YMHOXEHWE MaTpULbl Ha MaTpuLy)
1 nx cBoicTBa. JIHeHas KoMbuHaums MaTpuu,.

6. MuHop k-oro nopsigka, 6asucHbIA MUHOP, paHr MaTpurubl. BeluucneHne paHra matpuvubi.

7. MoHsTMe obpaTtHo MaTpuLbl. BbipoXAEHHbIE 1 HEBLIPOXAEHHbIE MATPULLI. TeopeMa O CyLLEeCTBOBaHNM 0BpaTHOM
maTpuLibl. OCHOBHbIE CNOCOOLI HAXOXAEHUS 06PaTHOW MaTPULLbI.

8. MaTpunuHble ypaBHEHNS 1 NX PELIEHNE.

9. MoHsTHe cMCTeMbI NMHEHbIX anrebpaunyecknx ypaBHeHuin (CITAY). YactHole Buabl CI1AY (kBagpaTHas, ooHOpoLHas,
HeogHopogaHas). MaTpuua, pacwmpeHHas matpuua, onpegenutens CI1AY.

10. PeweHne, MHOoXecTBO peweHnii CJTAY. COBMECTHOCTb, HECOBMECTHOCTb, ONPEeAEnéHHOCTb, HE-ONPEaENEHHOCTD,
akBuBaneHTHocTb CJ1AY. Kputepwnii coemectHoctu CI1AY (Teopema KpoHekkepa-Kanennn).

11. Meton Kpamepa ans peweHus CJTAY 1 ycnosusi ero npMeHMMOCT!.

12. MatpnyHas coopma 3anucu CJTAY. MaTpuyHeblii cnocob (MeTon obpatHoi Mmatpuubl) peweHus CITAY n ycnosus ero
NPVMEHUMOCTWN.

13. OnemeHTapHble npeobpaszosaHus CITAY, nx ocHoBHoe cBolicTBo. MeTopn Maycca pewenus CITAY v ycnosus ero
npumeHnMocTU. baancHele 1 cBoboLHbIe HEM3BeCTHblE. HaxoxaeHue oblwero pewenns CITAY. YacTHble pewenust CITAY.

14. OpgHopogHble CJTAY, ycnosus CylecTBOBaHNS NX HEHYNEBbIX PELWEHNA, CBOWCTBA NX YACTHbIX PELUEHNIA.

15. MNoHATME NUHENHON HE3aBNUCUMOCTHM U 3aBUCHMOCTM YaCTHbIX pelweHnii ogHopoaHon CI1AY. dyHaameHTanbHas
cuctema peweHmnin (PCP) n eé HaxoxaeHwve. MNpencrasneHune obuwero peweHns ogHopoaHow CITAY yepes PCP.
16. lMoHATMe N-MepHOro apndMeTm4eckoro Bektopa. PaBeHCTBO BEKTOPOB. [decTBus Han BekTopamu (CnoxeHue,
BblYMTAHME, YMHOXEHMWE Ha YACNO, YMHOXEHNE Ha MaTpuuy). JInHeiHas KoMOMHALIMS BEKTOPOB.

17. CkansipHoe npov3sefeHne apugMeTm4ecknx BeKTopos. [oHATMe OPTOroHanbHOCTN BEKTOPOB.

18. Crctema BEKTOPOB M €€ NnHelHas koMbrHauus. NoHAT1e NUHERHOW 3aBUCMMOCTM 1 HE3ABUCUMOCTH CUCTEMDI
BEKTOPOB. Teopema 0 He0OX0AMMOM U [OCTATOYHOM YCNOBUSX IMHEAHOW 3aBUCMMOCTM CUCTEMbI BEKTOPOB.

19. MNoHsITMe BeKTOPHOro nNpocTpaHcTea R n, eBknuaosa npoctpaHcTea E*n. baswnc, kaHoHUYeckuiin 6a3nc un paHr R n.
20. PasnoxeHue Bektopa B R*n no Bektopam ero 6asuca. KoopamHatel Bektopa B R n.

21. MNoHsATne reomeTpmnyeckoro sektopa. PaBeHCTBO BeKTOPOB. [1poTnBONONOXHbIA BekTOp. OpT Bek-Topa. Npoekuuns
BEKTOpA Ha BEKTOP.

22. ['padpnyeckme npasmna CNOXEHNS, BbIYUTAHNS, YMHOXEHNS BEKTOPA Ha YMCHO.

23. KonnuHeapHocTb BekTopoB. basuc n kaHoHnyeckuit 6asnc nnockoct. KoopamHatbl BEKTOpa.

24. KomnnaHapHocTb BekTopoB. basuc n kaHoHnyeckuin 6asnc npoctpaHcTea. KoopanHaTel BekTopa.

25. MNoHsATue nekapToBor cucTeMbl kKoopamHat. [onsapHble koopamHatel. Pagnyc-BekTop, KOOPAUHATbLI TOYKW.
BbluncneHve onuHbl BEKTOPA; HANPaBASoWMX KOCMHYCOB BEKTOPA; KOOPAMHAT BEKTOpa, 3a4aHHOM0 ABYMS TOYKaMMU;
paccTosaHMA Mexdy To4Kamm.

26. CkanspHoe Npon3BeneHne BEKTOPOB, ero CBOWCTBA, BblpaXeHne Yepes KoopanHaTbl BEKTOPOB. BuluncneHue yrna
Mexdy BeKTopamu. YCnoBue opToroHanbHOCTH BEKTOPOB.

27. BekTopHO€E npon3BefeHre BEKTOPOB, ero CBONCTBA, BbIpaXeHNe Yepes KoopamHaThl BEKTOPOB. BbiuucneHne
nnowanen napannenorpaMmmoB 1 TPEyronbHNKOB. Y CNoBmne KONIMHeapHOCTN BEKTOPOB.

28. CMelwaHHOe NPou3BeaeHE BEKTOPOB, CBOMCTBA, BbIpaXEHNE Yepes KOOPAVHaTLl BEKTOPOB. BbluncneHne 06 bEmoB
napannenenvnenos U TeTpasfpos. YCNoBMe KOMMNaHapPHOCTY BEKTOPOB.

29. MNpsimas NMHMS Ha NNOCKOCTH, e€ oblee ypaBHeHWe. HopManbHbIA 1 HanpaensoLWmMii BEKTOpbl NpsiMoii. MocTpoeHne
NPSAMON.

30. PasnuyHble BUAbI ypaBHEHMW NPSAMOIA HA MNOCKOCTY (HOPMaNbHOE YpaBHEHNE; KAHOHWYECKOE YPaBHEHNE; ypaBHEHUE
NPSMON, NPOXOASIWEl Yepes [BE TOUKMN; YPaBHEHUE NPSMON C yrioBbiM KOIWMPULIMEHTOM; YPaBHEHUE NPSMON B
oTpeskax).

31. PewweHne npocTeniwmx 3agay ¢ NpsIMOi Ha NAOCKOCTY (HaxoXaeHne pacCTosiHUS OT TOYKM OO MPSIMOIA; BblHACNEHMNE
yrna mexagy npsiMbiMun; HaxoXaeHue TOYKM nepeceveHmns NpsaMblX; YCTaHOBAEHWE NapanfienbHOCTU 1
nepneHanKynsapHOCTU NPSIMbIX).

32. MnockocTb, €€ oblee ypaBHeHUe. HopmanbHbI BEKTOP MAOCKOCTW 1 ro HaxoxaeHve. NocTpoeHre NnockocTy.
33. PasnuyHble BUAbl ypaBHEHMW NNOCKOCTU (HOPManbHOE YypaBHEHUE; ypaBHEHME MNIOCKOCTU, MPOXOAsLEN Yepes Tpu
TOYKM; YPaBHEHMWE MNOCKOCTU B OTPE3KaXx).

34. PeweHune npocTenumx 3aaad ¢ NNoCKOCTbIO (HaX0XAEeHWEe PacCTOSIHUSA OT TOYKM A0 MAOCKOCTU; BblYUCEHME yrna
MEXAy NAOCKOCTAMM; yCTaHOBAEHWE NapannenbHOCTU 1 NepneHanKynspHOCTM NAOCKOCTER).

35. Mpsamast nuHus B NpocTpaHcTBe, € obluee ypaBHeHNe. Hanpasnsowmii BEKTOP NPSIMON, Ero HaxoX4eHue.

36. PasnunyHble BuAbl ypaBHEHMW NPSAMOiA B MPOCTPAHCTBE (KAHOHWYECKOE YpaBHEHMWE; YPaBHEHNE NPSMON, MPOXOoasLel
yepes [Be TOYKM; MapaMeTpnyeckoe ypaBHEHNE).
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37. PewweHne npocTeiiwmx 3agay ¢ NpsIMOiA U NNIOCKOCTbIO B MPOCTPAHCTBE (BbIYMCNEHNE yrna Mexay ABYMS MPSAMbIMY,
Mexay NPsIMON 1 MNOCKOCTbIO; YCTAHOBNEHWE NapannenbHOCT 1 NePNeHANKYNSAPHOCTY OBYX NPSAMbIX, MPSMOR 1
MNOCKOCTM; HAXOXAEHMEe TOYKN NepeceveHmns NpsMori N NnoCKoCTK).

38. Anrebpaunyeckas kpyBasi 2-0ro nopsiaka Ha nnockocTu, eé obuee ypaBHeHue. Knaccudpmkaums KpuBbix 2-0ro
nopsigka.

39. OKpYXHOCTb, €€ KaHOHMYEeCKoe U HopMasbHoe ypaBHeHus. Obluee reoMeTprM4eckoe CBOMNCTBO TO-HEK OKPYXKHOCTMU.
MocTpoeHne OKpPYXXHOCTM, 3a4aHHON 0BLWNM YpaBHEHUEM.

40. dnnunc, ero KAHOHMYECKOe YpaBHEHWE U xapakTepucTuku. ObLiee reoMeTpryeckoe CBOMCTBO TOUEK SNMMca.
MocTpoeHWe annunca, 3afaHHoro obLWMM ypaBHEHNEM.

41. T'mnepbona, eé KaHOHNYECKOE YpaBHEHUE U xapakTeprcTukn. ObLee reoMeTpmnyeckoe CBOMCTBO TOUEK rmnepbonsi.
MocTtpoeHne runepbonbl, 3afaHHON OBLWMM YypaBHEHMNEM.

42. Mapabona, eé KaHOHMYECKOe ypaBHeHMEe 1 xapakTepucTukin. Obliee reoMeTprieckoe CBOMCTBO ToYeK napabosbi.
MocTtpoeHne napabonbl, 3a4aHHON 0BLWNM YpaBHEHNEM.

43. MoHaTne anrebpanyeckoi NoBepxHoCTU 2-0ro nopsiaka. Cdepa, eé KaHOHWYECKoe U HopMalbHOE YPaBHEHNS.
ObLiee reoMeTprnyecKoe CBOWCTBO TOYEK CCPEPDI.

44. dnnuncowng, runepbononipl, MX KAHOHNYECKME YPABHEHUS U FPachrKN.

45. Mapabononabl, ULNAVHAPBI, UX KAHOHUYECKWNE YPABHEHUS 1 TPaCdOUKN.

46. KomnnekcHoe 4ncno, ero nsobpaxeHue Ha nnockocTu. KomnnekcHo-conpsikéHHoe Yncno. Moaynb 1 apryMeHT
KOMMNEKCHOro yncna. PasnnyHole qoopMbl 3anncy KOMMNEKCHOro ymucna (anrebpanyeckas, TpUroHoMeTpuyeckas).

47. OeiicTBUSi HaO KOMMIEKCHLIMY YCnaMu (CNOXeHWe, BblYMTaHne, YMHOXEHWe, feneHve) B anrebpavyeckoin doopme.
48. BossegeHune KOMNIEKCHOro 4ucna B cteneHb. @opmyna Myaspa. /13BneyeHne KopHS U3 KOMMNEKCHOro Yncna.

49. MoHATMe MHorouneHa, anrebpamyeckoro ypaBHeHus. OcHoBHas TeopemMa anrebpbl MHOrouneHoB. PasnoxeHne
MHOrouyneHa Ha MHoxutenu. Teopema beasy.

50. HaxoxaeHne KopHe KBaapaTHOro ypaBHEHNS HA MHOXECTBE KOMMIEKCHbIX YNCET.

CemecTp 2

TekyLUA KOHTPONb

1. MMncbMeHHOe AoMallHee 3apaHue

Tembl 8,9, 10

MpumepHble 3apaHns:

Tema 8. HaxoxnaeHue ectecTBeHHOl obnacti onpeaneneHns oyHKLUN; yCTaHOBIEHWE YETHOCTI U HEYETHOCTM,
NeproaNYHOCTU PYHKLMW; NpeacTasneHne yHKUMM B BUOE CNOXHON OYHKLMN; NOCTPOEHME rpadprkoB OyHKLMIA;
npenen YCNOBOM NOCNenoBaTENbHOCTU, €ro BblUCNEHUE; Npeaen OyHKUUN, ero BbldncneHne; HeonpenenéHHole
BblpaXXeHWS; BbIYUCIEHNE NPeaenoB paunoHanbHbIX Y MppaLoHanbHbIX BbpaXeHWiA; NepBbIA U BTOPO 3aMedaTenbHble
npenenbl, UX NPUMEHEHNE NPU BbIYUCIEHUN NPeaenos; 0GHOCTOPOHHWE Npeaenbl; yCTaHOBNEHNE HEMPEPbLIBHOCTU
GOYHKUUIA; TOYKM paspblBa OYHKLUN N KX Knaccugukaums.

Tema 9. MNpocTeniwme npasuna HaxoXaeH1s NPON3BOLHON; NPOM3BOAHASA CNOXHON PYHKLUUN; norapndmmnyeckas
npon3BoaHas; NPoM3BoAHas CTENEHHO-NOKasaTenbHON PYHKLNW; NPON3BOAHASA (OYHKLUK, 3a0aHHON NapameTpuyecku;
andbdoepeHLman gyHKLUW; Npon3BoaHble U audpdpepeHLumnanbl BbICWNX NOPALAKOB; MPUMEHEHNe NepBoro
IndpgpepeHumana B NpubnnxEHHbIX BbIYMCIEHNSAX; YPABHEHNS KacaTeNbHOW U HOPManu K Nnockoi KpUBOIA; NpaBmno
NonwuTans n ero NpuMeHeHne Ons packpbiTMS HeonpenenéHHOCTEN; HaxoXAeHNe y4acTKOB MOHOTOHHOCTU (PYHKLNN;
noKanbHble 3KCTPEMYMbl (PYHKLIUK, UX HAXOXAEHNE; Hanbonbluee N HaVMEHbLIEE 3HAYEHUS ANEPEHLIMPYEMON
ChYHKLLUM Ha OTPE3KE, NX HAXOXAEHNE; HaxoX aeHue IHTepBanoB BbiMyKNOCTY U BOFHYTOCTY COYHKLLUW; TOYKU nepernba,
NX HaxoXx.neHue; BepTrKasibHble 1 HaKIOHHble aCUMNTOThI rpadonka PyHKUMK, UX HAXOXOEHWe; NOCTPoeHNe rpadouka
PYyHKLMN.

Tema 10. HaxoxneHue obnactu onpeneneHns OHI, nuHuii yposHs; npenen OHI, ero BolYUCnEHME; YacTHbIE
NPON3BOAHbIE NEPBOrO 1 BLICWNX NOPAAKOB, MX HAXOXAEHME; NoNHble anddpepeHumans @HI nepsoro u BbiCwmMX
nopsaKoB; YacTHble NnponadsogHble PHI, 3anaHHbIX HESBHO; Npou3sogHas cnoxHow ®HI; nponssogHas no
HanpasneHuto 1 rpagueHt OHIM; nprmeHeHne nepBoro angdepeHLmana B NPUHANXKXEHHbIX BbIMMCIIEHUSIX; KacaTernbHas
MM0CKOCTb W HOPMarb K MOBEPXHOCTU; NOKasbHbIN 6e3ycnoBHbIN akcTpeMyM ®OHI, ero HaxoxaeHve; Haubornbluee u
HavMeHblee 3Ha4YeHus ouddepeHumpyemoint ®HIM B orpaHMYeHHON 3aMKHYTOM 06nacTh, X HaXoXOeHue.

2. YcTHbIN onpoc

Tembl 8, 9, 10

MNpumMepHbIe BOonpocs!:

Tema 8. Jlornyeckas cumBonuka 1 eé Ncnonb3oBaHne A5 KpaTkon 3annucu MaTteMatmyeckmx yTBepXAeHNn; HaxoxXaeHne
€CTeCTBeHHOI 0bnacTv onpefneneHns oyHKLMK; yCTaHOBNEHNE YETHOCTU N HEYETHOCTW, NePUOANYHOCTN COYHKLIMN;
npencraeneHne OyHKUUN B BUAE CNOXHON PYHKLUNW; NOCTPOEHUE rpacpnkoB PYHKLMIA; Npefen YACIOBOM
nocnenoBaTenbHOCTU, €ro BblHUCIEHNE; Npeaen yHKUUN, ero BblYUCIEHNE; HeornpeaenéHHble BbIPaXeHUs; BblYUCEeHNE
npenenoB pauroHanbHbIX U MppaunoHanbHbIX BblpaXeHWIA; NepBblil 1 BTOPOA 3aMedatesibHble npeaenbl, X NpuMeHeHne
npw BblYMCNEHWUW NPELENOB; OOHOCTOPOHHME Npenenbl; yCTaHOBNEHNE HENPEPbIBHOCTA (PYHKLMIA; TOYKM paspbiBa
QPYHKLIMN N X Knaccudpomkauuns.
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Tema 9. MNpocTeliwme npasuna HaxoXaeHWs NPON3BOLHO; NPOM3BOAHAS CMOXHON PyHKLUUN; norapndmmnyeckas
Nnpon3BoaHas; NPoM3BoAHas CTENEHHO-NOKa3aTeNbHON PYHKLUNW; NPON3BOAHASA (OYHKLUK, 3a0aHHON NapameTpuyecku;
oudodpepeHuman PyHKLUN; NPon3BoOHbIE 1 udddepeHLmnanbl BbICIIMX MOPSAOKOB; NPUMEHeHne nNepBoro
ondpgpepeHumana B NpubnnXEHHbIX BEIYMCIEHNSX; YPABHEHNS KAcaTEeNbHOW U HOPMAnu K NIOCKOW KPUBOIA; NpaBumio
NonwnTans n ero NpuMeHeHne 4ns packpbiTMsS HeonpenenéHHOCTENR; HaXx0XOEHNE y4aCTKOB MOHOTOHHOCTU (PYHKLNN;
NoKanbHbIe 9KCTPEMYMbI (RYHKLIUW, NX HAXOXAEHNE; HanboNbLIee 1 HAVMEHbLIEE 3HAYEHUS ANADEPEHLMPYEMONA
OYHKLLUM Ha OTPE3KE, UX HAXOXAEHNE; HaxoxXaeHue IHTepBanoB BbiMyKNOCTY U BOFHYTOCTY QRYHKLLUW; TOYKU neperunba,
UX HaxoX.neHue; BepTrKarbHble Y HaKIOHHble aCUMNTOTLI rpadonka PyHKLUMK, UX HAXOXOEHWE; NOCTPOoeHNe rpadouka
pyHKUMN.

Tema 10. HaxoxneHve obnactu onpenenenns ®HI, nuHuii yposHst; npeaen ®HI, ero BolumMcneHne; YacTHble
NPOV3BO4HbIE MEPBOro 1 BbICILMX NOPSOKOB, NX HAXOXAeHWe; nonHble anddoepeHumans PHI nepsoro 1 BbiCIINX
NopsAKOB; YacTHble NponssogHble PHI, 3a80aHHbIX HEABHO; Npon3BoaHas cnoxHon ®HI; nponssogHas no
HanpasneHuo 1 rpaaueHT OHIM; npuMeHeHne nepeoro AnddpepeHumana B NpUONNXEHHbIX BLIYUCNEHUSIX; KacaTenbHas
MNOCKOCTb M HOPMasb K MOBEPXHOCTU; NOKambHbIA 6e3ycnoBHbli akcTpemym dHI, ero HaxoxaeHue; Haubonbliee n
HauMeHbluee 3HaveHus audochepeHumnpyemoin GHIM B orpaHNYeHHO 3aMKHYTOR 06N1aCcTy, NX HAXOXAEHME.

3. KoHTponbHas pabora

Tembl 8,9, 10

CofnepxaHue ayonToOpHOWM KOHTPONbHOM paboThbl:

1) HaxoxeHue obnacTn onpeneneHns, ycTaHOBNEHNE YETHOCTU (HEYETHOCTM) CDYHKLUNK;

2) BblYMCNEHNE NPenenoB OyHKLMK;

3) ycTaHOBMEHNE HENPEPbLIBHOCTM (OYHKLMUN B 3a0aHHON TOYKE, HAXOXAEHNE TOYEK paspbiBa PyHKLMM;

4) npocTeiwmne npasuna HaxoXaeHNs NPoM3BOL4HON;

5) npon3BoaHas CROXHON OYHKLNN;

6) ambdepeHuman yHKLUN OLHOV NEPEMEHHO, BTOpas Npon3BoaHas, napaMmeTpmyeckas Nponm3soaHas;

7) ypaBHeHWs KacaTenbHON 1 HopManu; MHTepBasibl MOHOTOHHOCTU, TOYKM NOKANbHOro 9KCTPEMyMa, Hanborbluee 1
HauMeHblUee 3HaYeHUs PYHKLIMU HA OTPE3KE; aCMMMNTOThI, TOUKM nepernba, MHTePBanbl BbIMyKNOCTU Y BOFHYTOCTU;

8) npasuno Jlonutanst Ans packpbiTs HeonpeaeNéHHbIX BblpaXeHWi;

9) YacTHble MPOM3BOAHBIE N ANPEIEPEHLMANBI MEPBOFO U BTOPOrO NMOPSAKOB OT (PYHKLIMM OBYX NEPEMEHHbIX; FPaANEHT
ChYHKLUM U €r0 MOOYNb; NPOU3BOAHAS MO HANPaBNEHUIO;

10) nokanbHbIE 3KCTPEMYMbI (OYHKLUN OBYX NEPEMEHHBIX.
3aver
Bonpochl k 3a4eTy:

1. MHoxecTBa Yucen. MHOXeCTBO AENCTBUTENbHbIX YUCEN, €0 reoMeTpudeckas nHtepnpetaums n ceoncrea. Moaynb
LEeNCTBUTENbHOMO YMUCcna 1 ero CBOnCTBa.

2. Yucnosble MHOXecCTBA. Yncnosble NMPOMEXYTKW. OerCTHOCTb KOHEYHOM TOYkM 1 BECKOHEYHOCTH.

3. dyHKUMS: onpefeneHne, OCHOBHbIE cnocobbl 3aaaHns. EctectBeHHas obnactb onpeaeneHuns oyHkumm. SBHas,
HesiBHas 1 napameTpuyeckas qoopMbl aHANNTMHECKOro 3aaaHns PyHKUMK. padomk dyHKLUN.

4. OCHOBHbIE 3M1EMEHTBI MOBEAEHNS (PYHKLMN (YETHOCTb, HEYETHOCTb, NMEPVOANYHOCTb, OrPaHNYEHHOCTb, MOHOTOHHOCTD).

5. OCHOBHbIE aNeMeHTapHble PYHKLMU (CTEMNEHHbIE, TPUIOHOMETpUYECKMe, 0BpaTHbIe TPUrOHOMETPUYECKME,
nokasarenbHas, norapummyeckas), ux CBONCTBa N rpacouku.

6. MMnepbonunyeckune pyHKUMMN, X CBONCTBA U rpadomKu.

7. ObpatHas cyHKuMs. CnoxHas oyHKLNS. SneMeHTapHbIE (PYHKLIMM U UX KNACCUPUKALIUS.

8. [MocTpoeHUe rpadnkoB: INEMEHTAPHBIX GRYHKUMIA NYTEM NPeobpasoBaHnii M3BECTHBIX FPAONKOB; GOYHKLNIA,
conepXalimm 3Hak abCconTHOM BENNYMHBI; OYHKUMIA, 33aBaEMbIX HECKONIbKMMUN aHANUTUYECKMU BbIPAXEHNSMU.

9. MpocTeiiwmne aneMeHTapHble PYHKLMN: MMHENHAS, KBaApaTuiHas, Ux CBOMCTBA 1 rpadouku.

10. MoHaTre ynucnosor nocneposatensHocT. OnpegeneHvne npenena YACNOBON nocnegosaTenbHoCTU. Cxoaswmecs
pacxonawmecs Y4ACNoBbIe NocnenoBaTefibHOCTH.

11. Mpr3Hak cx0AMMOCTU MOHOTOHHOW YCHOBOI NocnenoBaTenbHOCTH. Yueno e.

12. OnpeneneHns npenena yHKLUUM B KOHEYHO ToUKe U Ha BeckoHedHocTu. OfHOCTOPOHHKE Npenensl. Heobxonmmoe
1 [OCTATOYHOE YCNOBUS CyLIeCTBOBaHMS npenena oyHKLMM B TOUKE.

13. BeckoHe4YHo Masble oyHKLUM, X OCHOBHblE CBOWCTBA. [puMepbl 6eCKOHEYHO Manbix qoYHKLWIA.

14. BeckoHeuHo 60orblumne PyHKLNW, X OCHOBHbIE CBOMCTBA M B3aUMOCBSI3b C HECKOHEYHO ManbiMy CPyHKLUAMN.
Mprmepbl 6eCKOHEYHO BONbLIMX (OYHKLMIA.

15. dyHKUUW, OrpaHNYEHHbIE B OKPECTHOCTY TOYKM . Teopema 06 orpaHnyeHHOCTU (OYHKLUMU, UMEIoLLE KOHEYHDIN
nepegen.

16. Teopema 0 B3aUMOCBS3U (DYHKLUW, UMEIOLLE KOHEYHBI Npeaen, ¢ 6eCKOHEYHO Manoi oyHKLENA.

17. Teopema o npegenax apudMeTM4eckmx onepauunn Han oyHKUMAMU, UMEIOWMMI KOHEYHbIR npenen.

18. MNpegnen anemeHTapHOM PyHKUMK. [penenbHbIi NepPexon B HEPaBeHCTBAX.

19. lNepBbIi 1 BTOPOI 3amMedaTenbHbie npedensl, UX CNeAcTBUS U MPUMEHEHUE NPW BbIYNCEHUN NPEeaenoB.

20. Onpe,ueneHM;l HenpepbIBHOCTN OYHKLUWMK B TOYKE. MNoHsaTNe HenpepbIBHOCTU Ccrnpaea 1 cneea. Heobxonumoe 1
[OCTaTOYHOE YCNOBUA HENPEPBIBHOCTN (PYHKLUU B TOYKE. Hel'lpeprBHOCTb 3NIEMEeHTapPHbIX (*)yHKLI,I/IVI.
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21. [NoHATME HEMPEPBLIBHOCTY Ha OTpe3ke. CBOMCTBA HEMPEPLIBHbIX HA OTPE3KE (PyHKLNI (06 OrpaHNY4EHHOCTU (RYHKLIMN,
obpaLeHnn PyHKLMM B HYNb, HAMOONBLIEM N HAMMEHbBLEM 3HAYEHMSX (DYHKLINN).

22. To4ku paspblBa QPYHKLUW, NX KNacCuukaums n HaxoxaeHue.

23. MpupaweHmne dyHkumn. OnpeneneHre Npon3BoaHoN. HenocpeocTBeHHOE HaX0XAeHEe NPON3BOLHON.

24. ['eoMeTpmyecKmnin cMbICn Npou3sogHon. KacatenbHas u HopManb K KPUBOW B fAHHOW TOYKE, UX YPaBHEHNS.

25. MpocTeiiwmne npasuna HaxoXaeHNs NPON3BOAHOM (MOCTOSHHON, CYyMMbI, Pa3HOCTW, MPOM3BEAEHMNS U HACTHOMO
dOYHKUMIA).

26. MNpownasoaHas 0bpaTHOW OyHKLUNN.

27. NponssofHas CNOXHON COYHKLMN.

28. INlorapupmmyeckas Npon3BoaHas, €é npuMeHeHne 4Nns HaxoXaeHWs NPon3BOLHON CTENeHHO-NoKa3aTenbHOMN
pyHKUMN.

29. NponssoaHble PYHKUNIA, 3a0aHHbIX NapaMeTpu4ecku.

30. OudbchepeHuman doyHkuun. NpocTerniumne npasuna HaxoXxaeHns auddepeHumnanos (MOCTOSAHHOW, CYMMbI, Pa3HOCTH,
Npovn3BeaeHUst U YacTHOrO CpyHKUKMiA). MNprMeHeHe nepBoro avddpepeHumana B NpMOANXEHHbIX BbIYUCNEHUSIX.

31. MpoussogHble n andpdoepeHumanbl BbICLINX MOPSALKOB, UX HAXOXAEHNE.

32. Teopema Ponnsi, reoMeTpmnyeckmini CMbIC/ TEOPEMDI.

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

34. Mpaewuno NonuTans, ero NpUMeHeHne ONs PackpbiTUs HeonpenenéHHOCTeN.

35. locTatoyHbIi NPU3HaK MOHOTOHHOCTU (PYHKUMK. CTauMoHapHble U KPUTUYECKME TOYKU PyHKUMN. Haxox aeHve
NHTEpPBasoB MOHOTOHHOCTUN (PYHKLINW.

36. ToYkM NOKaNbHOro 3KCTPEMyMa (MakCUMyMa U MMHUMYMa) 1 NoKasnbHble 3KCTPeMyMbl oyHKLMKU. Heobxooumoe n
[OCTaTo4HblE YCNOBUS CyWECTBOBAHWNS NIOKANIbHOrO 3KCTpeMyma qoyHKLNN.

37. 'nobanbHble aKCTPEMYMbI (HaMbOorbllee N HaVMEHbLIee 3HAYeHNs1) PYHKLMU Ha OTPE3Ke, NX HaxoXAeHne ans
oudodpepeHUnpyemMoin oyHKLUN.

38. MMoHATUS BbINYKNOCTW U BOrHYTOCTU (PyHKUMK. [JOCTATOYHBIA NPU3HAK BbIMNYKNOCTU (BOFHYTOCTM) COYHKLIMM Ha
nHTepBane. HaxoxneHne NHTEPBANOB BbiMyKNOCTW 1 BOrHYTOCTW coyHKUMKU. Touka nepermba rpagouka goyHKLMN, yCNoBUS
€é CylecTBOBaHNS N HAXOXOEHWe.

39. MoHsATHe acuMnToThI rpadhunka yHKUMU. BepTrukanbHble 1 HaKNOHHbIE aCUMNTOTI, YCNIOBMS KX CYLWECTBOBaHNS U
HaxoXxaeHwve.

40. N-MepHas Toyka, n-MmepHoe apudmeTmyeckoe npoctpaHcTso R n. PacctosiHme B R n.

41. N-mepHbiii wap. OkpecTHOCTb ToUkM B R*n. Knaccndgomkaums tovek (NnpeaenbHble, BHYyTPEHHUE, TPAHNYHbIE).
MHoxecTBa To4ek B R*n (OTKpbITble, 3aMKHYTbIE, OFPaHUYEHHbIE, CBA3HbIE, BbINYK/bIE).

42. MNoHSATME PYHKLUM 2-X MEPEMEHHBIX, 3-X, N-NepeMeHHbIX. EcTecTBeHHas obnacTb onpenenexnus ®HIM, rpadpmk
PYHKLMMN 2-X NEPEMEHHbIX, IMHAW U MOBEPXHOCTU YPOBHS.

43. YactHble n nonHoe npupaweHns ®HI. Monsatusa npenena n HenpepbiBHOCTU PHIN. CeoNCcTBa OYHKUMIA HECKONBKNX
NepeMeHHbIX HEMPEPbIBHbIX B OFPAHUYEHHOM 1 3aMKHYTOI obnacTu.

44, YacTHble npon3Bo4HbIE NEepPBOro 1 BbiCWNX MOPAOKOB, X HAXOXOEHNE. TeopeMa O paBeHCTBE CMelaHHbIX
Nnpon3BOOHbIX B OAaHHOW ToYKe.

45. OucbdpepeHumansl @HIM nepBoro n BbICWMX NOPSLKOB, MX HAX0XAeHWe. [MprMeHeHre nepBoro andgdepeHumnana B
NPUOANXEHHBIX BbIYNCTEHUSIX.

46. NpownssogHas nNo HanpaeneHwio 1 rpaaneHT ®HM, B3anMOCBSA3b MEXAY HUMW.
47. Npon3BofgHas HEABHON PYHKLUN HECKONBbKMX NepeMeHHbIx. [poussogHas cnoxHow OHI.

48. ToYkmM NOKanbHOro aKCTpeMyma (MakCuMymMa 1 MMHUMYMa) 1 okanbHble akcTpeMyMbl @HI. CtaunoHapHble TOUKN.
Heobxonnmoe 1 foctatoyHoe YCnoBuMst NoKanbHOro akctpemyma ®HI.

49. 'mobanbHble 3KCTPeMyMbl (Hanbonbliee 1 HaUMEHbLIEE 3HAYEHUS) COYHKUMM ABYX NEPEMEHHbBIX B OFPaHNYeHHO
3aMKHyTOM 061acTn, UX HAXOXAeHUe ANt AMdpdoepeHLMpyeMol cOyHKLNK.

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

Cemectp 3

TeKyLwuin KOHTPONb

1. MMucbMeHHOe poMallHee 3agaHue

Tembl 11,12, 13, 14, 15, 16

MpumepHble 3agaHns:

Tema 11. MNepBoobpasHas pyHKUMM 1 €€ Hax0XOeHNe; HEMOCPeACTBEHHOE UHTErPUPOBAHUE; NHTErPUPOBAaHNE 3aMeHO
NMEePEMEHHON 1 MO YacTAM; UHTErpupoBaHne PyHKLUNA, cogepXawmx KBaapaTHblid TPEXUNIEH; UHTErPUpPOBaHMUE NPOCTbIX,
MpaBWbHbIX ¥ HEMPABUIbHBIX PALMOHANBHbIX APOOEN; UHTErPUPOBAHME TPUFOHOMETPUYECKUX 1 MPPALIMOHANbHBIX
BblpaXXeHW.
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Tema 12. OueHka onpenenéHHoro nHTerpana 1 oopmyna CpeLHero 3HadeHus; gpopmyna HetotoHa-J1enbHuua; goopmybl
3aMeHbl NEPEMEHHON 1 UIHTEMPMPOBAHKS MO YaCTSM B ONPELENEHHOM UHTErpane; npUbNnXEHHOE BblYMCTIEHNE
onpenenéHHbIX NHTErpanoB; NPUMEHeHNe onpeaenéHHoro nHTerpana ans Bbl4UCNeHNs nnowanen nnockmx uryp, oavH
Lyr KpUBbIX, 06 EMOB TeN; HECOBCTBEHHbIE HTErPasbl N0 BECKOHEYHOMY MPOMEXYTKY UHTEFPMPOBAHNS 1 OT
HeorpaHN4eHHOM QOYHKLMM, NX CXOAUMOCTb 1 PACXOOMMOCTb; BbIYMCNEHNE OBONHOr0 MHTErpana cBeaeHmeM K
MOBTOPHOMY; 3aMeHa NEPEMEHHbIX B IBOMHOM WHTErpane; BbMUCIEHNE NNOWAAN NAOCKOR conrypbl U o6bema Tena ¢
MOMOLUbIO ABOMHOr0 MHTErpana; MexaHn4eckme NpuUIoXeHns ABOMHbIX UHTErPanos (Bbl4NCIEHNE MACChl, CTAaTUHECKNX
MOMEHTOB, MOMEHTOB UHEPLUW, KOOPAMHAT LEeHTpa TAXECTN NNOCKON NNaCTWHBbI).

Tema 13. [1Y ¢ pa3nené&HHbiMK 1 pasfensiowmmncs nepeMeHHbIM1, ogHopoaHble 1Y 1-oro nopsgoka, nuHernHoe LY 1-oro
nopsiika u ypasHeHve BepHynnu, HaxoXxaeHue ux obWwmx 1 YacTHbIX pewenuid; Y, nonyckaiowme NOHWXEHNEe NopaaKa;
HaxoXxaeHue obLWero peleHns NMHeRHOro ogHopoaHoro Y nopsifika n ¢ NOCTOSIHHbIMU KO3((ULIMEHTAMM; NNHENHbIE
HeonHopoAHble 1Y nopsiaka n ¢ NOCTOSHHLIMW KO3GOULIMEHTAMU, HAXOXAEHUE UX OOWUX PELLEHW ONs NPaBol YacTu
crneumanbHOro Buaa; NPYHUMN Cyneprno3numMm YacTHbIX PELeHNIA; MeTOA Bapraunn NPOM3BONbHbLIX MOCTOSHHbIX.

Tema 14. Cymma psipa, eé BoluncneHvne; HeobxoanMbIli MPU3HaK CXOAUMOCTU PAAa; AOCTATOYHbIA NPU3HAK PacxoanMOCTH
psiaa; NPU3Haknm CXOAUMOCTU PSLOB C MONOXMTENbHBIMU YieHamm (cpaBHeHus, anambepa v Koww); npuaHak JleibHuua
LN 3HaKoYepeoylolWmXCs PAA0B; OLEeHKa ocTaTka 3Hakodepeayowerocs psaaa; abconioTHas 1 yCnoBHas CXoAUMOCTb;
HaxoX[eHNe NHTepBana, paguyca abcontoTHOM CXOAMMOCTM, 06NacTu CXOLMMOCTY CTENEHHOMO PSAAA; Pa3noxXeHve
oyHKUMIA B psg Telinopa n MaknopeHa; npUMeHeHne cTeneHHbIX PSAoB B MPUONMXKEHHBIX BolUCIEHNSX; psiabl Dypbe,
pasnoxeHue B HUX PYHKUNIA.

Tema 15. PaamelueHuns, coueTaHns, NnepecTaHoBKM, NOACHET MX YUCNA; PelleHe KOMBMHATOPHbIX 3aay; KNacCU4eckoe,
reoMeTpuyeckoe onpeneneHns BeposiTHOCTU; OOPMYSbl CIIOXKEHUS M YMHOXEHMWS BEPOSTHOCTEN; dhopMyna nonHowm
BEPOSTHOCTM; (popmMyna baiieca; cxema n chopmyna bepHynnu; npubnnxérHbole goopmynsl MyaccoHa n Myaspa-/lannaca;
LIMCKPEeTHast U HenpepbiBHAs ClyyaiHble BENWYMHbI, CNOCO6bl MX 3aaHUS; YACNOBbIE XapaKTEPUCTUKUN ClyYaliHO
BENNYMHBI: MaTEMaTUYECKOEe OXNAaHue, oucnepcns, cpeaHee KeaapaTmyHoe OTKNOHEHNe, MOAa, MeavaHa, HaqyanbHble U
LeHTpalbHble MOMEHTbI; CBOWCTBA MaTEMaTU4eCKOro OXMAaHUs U ANCNEePCUM; OCHOBHbIE 3aKOHbI pacnpeaeneHms
CryyainHbiX BENNYUH: BUHOMMANBHBIRA, MNMyaccoHa, paBHOMEPHbIA, NoKasaTterbHbll U HOPManbHBbIA, KX YACTOBLIE
XapakTepucTrku; HepaBeHCTBO YebbllweBa; ANCKPETHAsA ABYMEPHAs CryyaiiHasi BENMYMHA, 3aKOHbl pacrnpeneneHus eé
BEPOATHOCTEN W YNCNOBbIE XapaKTepPUCTUKM.

Tema 16. OcHOBHble cnocobbl 3anMcK BoIOOPKM: BapUaLMOHHbIN pag; CTaTUCTUHECKWA ANCKPETHBIV U MHTEPBANbHbI
ps4bl; rpadomyeckoe n3o0bpaxeHne CTaTMCTUHECKUX PALOB pacnpeneneHns Bolbopkun (NONWUIroH, MMCTorpamMma); YCNOBbLIE
XapakTeprCTuKM BbIBOPKM (CpedHee apuMeTnyeckoe, AMCnepcms, CpeiHee KBaapaTuiHoe OTKOHEHUE, MO,
MeanaHa).

2. YcTHbIN onpoc

Tembl 11,12, 13, 14, 15, 16

MNpumMepHbIe Bonpocs!:

Tema 11. MNepBoobpaszHas pyHKUMMN 1 €€ HaxoXAeHne; HENOCPeACTBEHHOE UHTErPUPOBaHUE; NHTErPUPOBaHNE 3aMeHO
NepeMEHHON 1 MO YaCTAM; UHTErpUpoBaHne OYHKUNIA, coaepXalmnx KBaapaTHbl TPEXUYNEH; UHTErPUPOBaHME MPOCTbIX,
NpPaBuUbHbIX YU HENPABUSIbHBIX PaLMOHaNbHbIX AP0OE; MHTErPUPOBaHNE TPUTOHOMETPUYECKUX U NpPaLIMOHATBHBIX
BblpaXXeHui.

Tema 12. OueHka onpenenéHHoro nHTerpana 1 opmyna cpefHero 3HadeHus; gpopmyna HetotoHa-JenbHuua; goopmybl
3aMeHbl MEPEMEHHOI 1 UHTEFPMPOBAHMS MO YaCTSM B ONPenenéHHOM UHTerpane; npubnuXEHHoe BblYMcneHNe
onpenenéHHbIX NHTEerpanos; NpUMeHeHne onpeaenéHHoro nHTerpana ans Bbl4UCIeHNs nnowanen nnockmx duryp, aavH
Lyr KpuBbIX, 06'EMOB TeN; HECOBCTBEHHbIE MHTErpasbl Mo 6ECKOHEYHOMY MPOMEXYTKY UHTEFPMPOBAHNSA U OT
HeorpaHN4eHHOM QOYHKLMM, NX CXOAUMOCTb 1 PACXOAMMOCTb; BbIYUCNEHUE OBONHOrO MHTErpana cBeaeHmeM K
MOBTOPHOMY; 3aMeHa NepPeEMEHHbIX B IBOHOM WHTErpane; BblMUCNEHNE NNOWAAN NAOCKOR conrypbl U o6bema Tena ¢
MOMOLLUbIO ABOMHOrO MHTErpana; MexaHn4eckme NpuIoXeHns ABOMHbLIX UHTErpanos (Bbl4MCIEHNE MACChl, CTaTUHECKMX
MOMEHTOB, MOMEHTOB UHEPLUW, KOOPAMHAT LEHTPa TAXECTN NNOCKON NNACTUHbI).

Tema 13. [1Y ¢ pa3genéHHbIMM 1 pasfensownMmucs nepemMeHHbIMn, ogHopoaHble 1Y 1-oro nopsgka, nuHeriHoe Y 1-oro
nopsoka v ypaBHeHne BepHynnu, HaxoxaeHue nx obLmx 1 YacTHbIX peweHnin; Y, nonyckarolwme NoHWXeHWe nopsaka;
HaxoXeHue obLero peleHnst TMHERHOro oqHopoaHoro 1Y nopsiaka n ¢ NOCTOSIHHLIMU KO3XMULMEHTAMU; IMHEHBIE
HeogHopoaHbie 1Y nopsiaka N ¢ NOCTOSHHBIMU KO3(MULIMEHTaMM, HAXOXAEHME UX 0BLWMX PEWEHUI Ans NPaBo 4acTu
crneunanbHOro B1Aa; NPMHUMN Cyneprno3numMm YacTHbIX PELeHNIA; MeTOA Baprauny NPOM3BONbHbLIX MOCTOSHHBIX.

Tema 14. Cymma psina, eé BbluncneHne; HeobxoanMbIl MPU3HaAK CXOAUMOCTU PAAa; AOCTATOYHbIA NPU3HAK PacxoanMOCTH
psi4a; NpU3Haknm CXOAUMOCTU PSOOB C NMONOXMTENbHBIMU YneHamm (cpaBHeHust, Janambepa v Kown); npuaHak JleinbHuua
LNs 3HaKo4yepeoyloLMXcs PAA0B; OLEeHKa ocTaTka 3Hakodepeayowerocs paaa; abconioTHas 1 yCnoBHas CXOAUMOCTb;
HaxoXAeHue NHTepBana, paguyca abCcontoTHOM CXOAMMOCTM, 06NacTN CXOAMMOCTY CTEMEHHOTO PSAAa; pa3noxXeHve
oyHKUMIA B pag Telnopa n MaknopeHa; npUMeHeHNe CTeNeHHbIX PSAA0B B MPUONMXEHHBIX BblMUCIEHNSX; psabl Dypbe,
pasnoxeHue B HUX PYHKLUNIA.

Tema 15. PasmeleHusi, coyeTaHus, nepectaHoBKW, MOACYHET UX YACNA; peleHne KOMBMHATOPHbIX 3a4ay; Kaccuyeckoe,
reoMeTprnyeckoe ONpeneneHns BEPOSITHOCTU; OOPMYSibl CIIOXKEHNS U YMHOXEHMWS BEPOATHOCTEN; hopMyna nosHo
BeposiTHOCTW; chopMmyna baiteca; cxema n doopmyna bBepHynnu; npubnmxénHole goopmynbl MyaccoHa n Myaspa-flannaca;
OVCKPETHAs! U HeMpepbIBHAs CnyYaiHble BeIMYMHbI, CNOCo6bl NX 3a4aHWsl; YUCOBbIE XapakTepuCcTUKK CryvaiHom
BENUYUNHBI: MATEMATNYECKOE OXMNOaHNe, AUCNEPCUS, CpedHEe KBaApaTUYHOE OTKIOHEHWE, MOAA, MenaHa, HavyanbHbIE U
LEeHTpasbHblE MOMEHTbI; CBOMCTBA MAaTEMATUYECKOrO OXNAAHUSA U AUCNEPCUM; OCHOBHbIE 3aKOHbI pacnpeaeneHms
cnyYarHbIX BENUYMH: BUHOMUANbHLIRA, [MyaccoHa, paBHOMEpPHbIN, MOKa3aTenbHbIl U HOPManbHBbIA, UX YUCTOBbIE
XapakTepuUCTUKK; HepaBeHCTBO YebbiweBa; ANCKPeTHas AByMepHas cyvaliHas BenuymnHa, 3aKoHbl pacrnpeneneHus eé
BEPOSATHOCTEN W YNCNOBbIE XapPaKTEPUCTUKM.
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Tema 16. OcHoBHbIE cMOCobbl 3anvcu BbIHOPKMW: BApWALMOHHBIV PSia; CTAaTUCTUYECKMNIA OUCKPETHDBIN U MHTEPBATbHBDI
psObl; rpadnyeckoe n306paxeHne CTaTuCTUHECKNX PSALOB pacnpeneneHmnst BoiOopKU (MOMWIOH, rTMCTOrpaMMa); YNCoBble
XapakTepucTrku BoiBOpKM (CpeaHee apngMeTNYECKOE, AMCMEPCUs, CPENHEE KBaapaTUHHOE OTKIIOHEHUE, MOAa,
mMeauaHa).

3. KoHTponbHas pabora

Tembl 11,12, 13, 14,15, 16

ConepxaHne ayouTopHOL KOHTPONbHOM paboThi:

1) HaxoxaeHne HeonpeneNnéHHOro NHTerpana HenoCPeLCTBEHHbIM UHTENPUPOBAHNEM; 3aMEHO NMEPEMEHHO; MO YacTsIM;

2) BblYMCNEHWE ONpenenéHHOro NHTerpana; Bbl4MCieHne ¢ NoMOLLbIO onpenenéHHoro nHTerpana nnowaamn nnockom
churypbl, LAvHbI Oyr KPUMBOMA, 06bEMA Tena BpaWEHNS; yCTAHOBIEHWNE CXOOUMOCTM HECOBCTBEHHOrO NHTErpana ¢
6eCcKOHeYHbIMU NPpeaenamy UHTErPUPOBaHNS;

3) Bbl4MCNEHNE NOBTOPHbIX MHTErPanoB, ABONHbLIX MHTErPaoB;

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

5) HaxoxdeHune peweHun npoctenwero OY Beicwero nopsaka, nuHenHoro 1Y BToporo nopsioka ¢ NOCTOSAHHbIMU
KoshdomLMEeHTaMX 1 NPaBoV YacTbio CneunanbHOro snaa.

6) HeOOX0AUMbI MPU3HAK CXOAMMOCTU, [OCTATOYHBIA NPU3HAK PACXOAMMOCTHY, MPELEenbHbIA NPU3HAK CPaBHEHNS;
npusHak Janambepa, paaukanbHblil npuaHak Kowwu, abcontoTHas 1 yCnoBHas CX0AMMOCTb;

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

8) knaccuyeckoe onpeneneHne BepOSATHOCTU; BbIYUCIEHNE BEPOATHOCTI C UCNOIb30BaHUEM DOPMYIbl CIIOXEHNS 1
YMHOXEHWS BEPOSITHOCTEN; BblYUCIIEHNE BEPOATHOCTU C UCMONb30BaHNEM (DOPMYNbl NONHOM BEPOATHOCTN; COOPMYNbI
Barieca; chopmynbl Beprynnu;

9) onckpeTHas cnyvyanHas BenuynHa, e€ YuCcnosble XapakTepUCTUKN, HeNpepbIBHAS cinyyvaHas Benu4uHa, €€ Yncnoeble
XapakTepuCTUKHK;

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

9K3ameH

Bonpochbl kK aKk3ameHy:

1. MNepBoobpasHas oyHKUMs, e€ CBONCTRA.

2. HeonpepnenéHxHbln nHTerpan, ycnosue ero CyLecTBOBaHNS 1 CBOWCTBA.

3. OCHOBHblEe METOAbI MHTErPUPOBAHUSA: HENOCPEACTBEHHOE MHTErPUPOBAHNE, UHTErPMPOBAHME 3aMEHOI NEPEMEHHOW,
WHTErpmpoBaHmne no 4acTsm.

4. HaxoxpeHve nHTerpanos ot PyHKUMIA, coaepXawmx KsaapaTHbIi TPEXHNEH.

5. HenpaBunbHas 1 npaennibHas paumnoHanbHble 4pobu, pa3noxeHue npaennbHON 4pobu Ha npocTble. IHTerpuposaHme
MPOCTbIX, IPABUNbHBIX M HEMPaBU/bHBIX PALMOHaNbHbIX OPO6EN.

6. HaxoxaeHve nHterpanos oT TPUrOHOMETPUYECKUX BbIpaXEeHWU. YHBEpCcanbHas TPUroHO-MeTpruyeckas NoacTaHoBKa
N ee NpUMeHeHue.

7. HaxoxaeHve nHTerpanos oT nppaunoHanbHbIX BbipaXeHUI.

8. OnpepeneHHblil HTEerpan Kak npenen MHTerpanbHON CyMMbl, €ro reoOMeTPUHECKUiA CMbICH. YCNoBMS CyLwecTBOBaHUS
onpenenéHHoro nHTerpana.

9. OcHoBHbIe cBOWCTBA onpeneneHHoro uHterpana. OueHusaHme nHtTerpana. Popmyna cpefHero aHa4eHus.

10. VIHTerpan ¢ nepeMeHHbIM BEPXHM NpeernioM 1 ero CBOMCTBa.

11. ®opmyna HetoToHa-fleinbHuLa.

12. dopMynbl 3aMeHbl MEPEMEHHON 1 MHTErPUPOBAHNS MO HaCTSAM B ONPeaenéHHOM nHTerpane.

13. MpnbnnxEéHHoe BblYMCNEHE ONPeneNnéHHOro nHTerpana (ksagpatypHole 0OpMyIibl MPSIMOYrONbHUKOB, TPaneLui,
CwnmncoHa).

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

15. [InnvHa oyrv KpvBOM 1 eé Bbl4MCEHNE C NMOMOLLbIO ONpPeaenéHHOro HTerpana.

16. O6beM TeNa BpaLeHNs U ero BbIHUCIEHUE C MOMOLLBIO ONPELENEHHOro MHTerpana.

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

19. [1BOWAHOM MHTErpan Kkak npenen MHTerpanbHolk CyMMbl, YCNOB/E €ro CyWecTBOBaHUS N FreOMEeTPUYECKMNIA CMbICH.

20. OcHOBHble CBOKCTBA ABOWHOro MHTerpana. OueHvBaHne ABOMHOrO MHTerpana. dopmyna CpeLHero 3Ha4eHus.

21. MNoHATUE aneMeHTapHOK 06nacTy B HanpasneHU KOOPAUHATHBIX oceid. [TOBTOpHbIe MHTerpanbl, Ux BblYUCNEHUE.
BbluncneHve gBONHOro MHTErpana csegeHeM K NoBTOPHOMY.

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

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

24. MNoHsaTHe ondpdpepeHunanbHOro ypaBHeHUsl NepBoro nopsaka, pasnmyHbie oopmbl ero 3anucu. PeweHne, HavanbHbie
ycnosusi, oblwee 1 yactHoe pelweHns 1Y nepeoro nopsaka. 3agada Koww.

25. 1Y ¢ pasgenéHHbIMU 1 pasgensowmnMmncs NePEMEHHbIMA, UX PeLleHne.

26. OgHopodHble 1Y nepsoro nopsiaka, Ux pelweHuve.
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27. IlnHenHoe LY nepBoro nopsaka v ero pewexve. YpasHeHne bepHynnu n ero peweHne.

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

29. [lY nopsiaka n, fnonyckarowme NoHMXeHe Nopsaka, Ux pelleHune.

30. lMoHsATUE NMHERHOM 3aBUCMMOCTY U HE3aBUCMMOCTY cUCTeMbl coyHKUMIA. Onpegenntens BpoHckoro. MNprMepsbl
NNHENHO HE3aBNCUMbIX CUCTEM CDYHKLIMIA.

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

32. CtpykTypa obwero peweHus ogHopoaHoro JIAY nopsaka n. CTpykTypa obuero peweHns HeogHopoaHoro J1OY
nopsgaka n. MNpuHLMN cynepno3numm YacTHbIX PELLEHUIA.

33. OJ10Y nopsaaka n ¢ NOCTOSAHHbIMU KO3hpMUneHTamm. Xapaktepuctnieckoe ypasHeHne. HaxoxaeHne ®CP u
obuwero pewexnst ONOY, korna KoOpHU XxapakTepncTUHECKOro ypaBHEHNS - AENCTBUTENbHbIE U Pa3NINYHbIE.

34. ON1AY nopsiaka n ¢ NOCTOSAHHbIMK KO3dhdounumeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuwero pewernst ONOY, Korga KOPHU XapakTepnCcTUHECKOro YpaBHEHNS - AENCTBUTENbHBIE U €CTb KpaTHble.

35. OJ11Y nopsiaka n ¢ NOCTOSAHHbIMK KO3dhdhuumMeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuiero pewerns ONOY, Korna KoOpHU XapakTepUCTUHECKOrO YPaBHEHNS - KOMMIEKCHO-COMPSAXEHHDBIE.

36. HaxoxneHue yacTtHoro pewexus HITOY nopsigka ¢ NOCTOSHHLIMU KOShhULMEHTAMU 1 NPaBON 4acTbiO
chneumanbHoro sMaa.

37. MeToA BapraLmy NPon3BObHbBIX MOCTOSHHBIX HAaXoXAeHUs obuero peweHns HIY nopsigka n ¢ NOCTOSHHbIMU
KoadodomLMeHTamMm 1 NPon3BONbHON NPaBOM YacTbIO.

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

39. OCHOBHbIE CBOMCTBA CXOOSWMXCS PSAOB. He06X0AUMBIA NPU3HAK CXOAMMOCTM U LOCTaTOYHbIA NPU3HaK
pacxoguMocTu psaga.

40. JocTtaTtoyHble NPU3HaKN CpaBHEHUS (KNaccu4ecknuin U npenenbHbii) CXOAUMOCTU PSOO0B C NONOXUTENbHbLIMU
YyneHamu.

41. OTanoHHble YACNOBbIE PALbl (FEOMETPUYECKUIA U 0BOBIWEHHDIA rapMOHUYECKNIA), YCNIOBUS MX CXOLUMOCTY U
pacxoonMMOCTW.

42. NocTtatoyHble npusHaky Janambepa n Kown cxoonumMocTv pSLoB C MONOXUTENbHLIMA YEHAMM, YCOBUS UX
NPUMEHNMOCTN.

43. 3Hakouepepyowmincs yucnosoin paa. MpuaHak JleibHuua. OueHka CyMMbl 3HaKOYepeoyolerocs psiaa u ero
ocTarka.

44. 3HaKkonepeMeHHbIii YCNoBoi psia. ABCOMOTHO U YCNOBHO CXOLAIWMECS YMCTOBbIE Psifbl, UX CBOWCTBA. [LOCTaTO4HbIN
NpY3HaK CXOOMMOCTUN 3HaKoMepeMeHHOro psaa.

45. dyHkumoHanbHbIn psg (PP). YactnuHas cymma, octaTok, ToO4Ka CXOAMMOCTU, 06nacTb onpeneneHns u obnactb
cxonumocTu dP. Cymma chyHKLMOHaNbHOro psina. A6contoTHo cxogswmecs OP.

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

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

48. Panbl Teiinopa u MaknopeHa. PaznoxeHue doyHkunii B psig Teinopa. MNpumeHeHne psana Teiinopa B NpubanxXEHHbIX
BbIYNCNEHNSX.

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

50. MNpenmeT Teopnu BepoATHOCTEN. MOHATUS CNyYaiiHOro SKCNepuMeHTa, cnydaliHoro cobbitusi. CBOMCTBO
CTaTUCTUYECKON YCTONYMBOCTM UCXOO0B CNYyYaHOro aKCneprMeHTa.

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

52. [leicTBNA HAL CydYaiHbIMU COBBITUSIMU, UX FTEOMETPUYECKAs UNNIOCTPALLMS C MOMOLWbIO Avarpamm diinepa-BeHHa.
COBMECTHbIE 1 HECOBMECTHbIE, NMPOTUBOMONOXHbIE COBBITUS.

53. KombrHaTopuka: npaemna CyMMbl M NPON3BELAEHUS; COYETAHMS, PA3MELLEHUS U NEPECTAHOBKU, NOACYET UX YyMcna.
54. PaBHOBO3MOXHbIe cobbITUsi. Knaccuyeckoe onpeneneHme BeposiTHOCTW. HacToTa, OTHOCMTeNbHas YactoTa
nosiBneHns cobbiTusi. CTaTucTnYeckoe onpeneneHne BeposSTHOCTU.

55. OCHOBHble CBOCTBA BEPOATHOCTMW. YCNOBHAS BEPOSTHOCTb COBLITUS. 3aBUCUMBIE U HE3ABUCKMbIE COBbLITUS.
DopMynibl CIIOXEHUSI U YMHOXEHUSI BEPOSITHOCTE (Anst ABYyX COObLITUIA).

56. MonHas rpynna cobbiTuid, runoTtessl. dopmynbl NOMHOM BeposiTHOCTU, baieca.

57. NoBTopHble ucnbitaHus. Cxema bepHynnu. ®opmyna BepHynnu. MpubnuxéxHble doopmynbl MyaccoHa u
MyaBpa-/lannaca.

58. MNoHsiITUE cnyyaiiHoi BennynHel (CB). dyHKuns pacnpeneneHns cnyvyaHoi BenmynHbl 1 eé OCHOBHbIE CBOMCTBA.
59. NnckpeTHas cnyyanHas sennynHa (O CB). Pag pacnpeaeneHunsi, MHOroyronbHuK pacnpeaeneHus, yHKUms
pacnpenenexnsa JCB, nx noctpoeHue.

60. HenpepbiBHas cnyyanHas senndnHa (HCB). ®yHkumns nnoTHOCTU pacnpeneneHunsi, eé€ 0OCHOBHbIE CBOWCTBA.
MNpencrasneHune cyHkummn pacnpegeneHns HCB Yepes hyHKUMIO NIOTHOCTM pacnpeneneHms.
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61. Matematuyeckoe oxuaaHve ONCKPETHON 1 HeNpPepbIBHOM cny4vainHon BennymH. OCHOBHbIE CBOWCTBA
mMaremMaTtn4yeckoro oXunaaHus.

62. [lucnepcusa n cpenHee KBaapaTuYHOe OTKIIOHEHWE cnyYaliHoi BennyuHbl. OCHOBHbIE CBOWCTBA ANCMEPCUN.
BbluncneHve gucnepcumn QUCKPETHOW U HEMPEPBIBHOM CRyYaiHbiX BENUYUH.

63. Ha4yanbHble n LeHTpalibHble MOMEHTbI k-oro nopsgka, B3anMOCBA3b MeX Oy HUMW. ACI/IMMeTpI/IFI N 3KCLecCcC.

64. BriHoMnanbHbIn 3akoH pacnpeneneHns ILCB, ero YncnoBble XapakTeEPUCTUKUN (MaTeMaTYeCcKoe OXunagaHme un
ancnepcus).

65. lMyaccoHoBckuin 3akoH pacnpenenerHns JCB, ero 4ncnosbie xapakTepUCTUKK (MaTemMaTuyeckoe OXnaaHne u
ancnepcus).

66. PaBHOMepHbIi 3akoH pacnpeneneHns HCB, ero 4ncnosbie XxapakTepUCTUKN (MaTeEMaTMYECKOe OXMAAHNE U
ancnepcus).

67. NokasaTtenbHblil 3aKoH pacnpegeneHns HCB, ero 4yncnosbie XapakTepuUcTUKn (MateMaTnyeckoe oxngaHme un
ancnepcus).

68. HopmanbHbIn 3akoH pacnpenenenns HCB, ero 4ncnoBble xapakTepuUcTUKn (MateMaTnieckoe oXxngaHume,
ancnepcus). CTaHgapTHbIA HOPManbHbIA 3aKoH pacnpenenerHns. WHterpan Jlannaca v ero npumeHeHve ons
BbIYMCNEHNS BEPOATHOCTM NonagaHns HopManbHo pacnpenenéHHon CB B 3anaHHbIvi uHTepBan. [Npasmno ?Tpéx curm?.

69. HepaeeHcTBO Yebbiwesa. MNoHATNE 0 3akoHaxX BOMbLWKX YACEN U LIEHTPaNbHO NPeaenbHOR TEopeMe Teoprm
BEPOATHOCTEN.

70. ﬂpenMeT matematmyeckoi ctatuctukm. OCHOBHbIE 3a4a4M MatemMaTnyeckon ctaTucTkn. Baanmocesab
mMaTemMaTuUyecKom CTaTUCTUKK N Teopuun BepOFITHOCTeIZ.

71. FeHepanbHas COBOKYMHOCTb 1 Bbibopka. OCHOBHble CNOCOBbI OpraHn3aumm BoiGopKM (MOBTOPHbIA 1 6ECNOBTOPHbIN
o16op). PenpeseHTaTuBHOCTb BbIBOpkU. CryyaiiHas Bbibopka. Bei6OpoyHbIli METOA, KAK OCHOBHON METOL,
mMaTeMatnyeckom CTaTUCTUKMW.

72. BapuaunoHHbiii psg. MegnaHa u pasmax BbIGOpKM, MX HAX0XLEHUE.

73. CTatncTnYecknin psig pacnpeneneHns Boibopku. VIHTepBanbHbIf CTaTUCTUYECKMUIA PSIA 1 €ro NOCTPOEHNE.
"padouyeckoe npenctaeneHme Bol6OPKU: MONUIOH, FUCTOrPamMMa, UX NocTPoeHMe.

74. CpefHee apudomeTmyeckoe BbIBOPKU, ero CBOMCTBA W BblYUCNEHNE.
75. Odcnepcus BoiBOpKM, €€ CBOMCTBA W BblYMCNEHME. VicnpaBneHHas ancnepcus Bolbopkn. Baammoceasb avcnepcuii.

6.4 MeTtoouyeckue matepuansl, onpepensiowlue npouenypbl oLeHNBaHNS 3HaHUNA, YMEHUn, HaBbIKOB U (UNK)
onbiTa pesaTeNlbHOCTU, XapaKTepu3yloLLmMX aTanbl hopMUpoBaHUSA KOMMEeTEeHLUN

B K®Y pelicteyeT 6annbHo-periTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcsi. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

Lna 3avéra:

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

55 6annoB 1 MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annoe - "yOooBNETBOPUTENBLHO".

55 6annos 1 MeHee - "HeyLOoBNEeTBOPUTENbHO".

dopma Mpouenypa oueHUBAHNUA 3HAHUA, YMEHUIA, HaBbIKOB U (UN) onbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHNSA KOMMETEHLLMIA 6annos
Cemectp 1

TekyLLUA KOHTPONb

MucbMeHHoe  [O6yyarolwmecs nonyyaoT 3a4aHUe MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 1 22
3apaHvie cnaérca npenogasarento. OLeHnBaOTCS BNaAEHNE Matepuanom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafileHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ansi BbINOMHEHNS 3a4aHWA.

YCTHbIN onpoc |YCTHbIM ONPOC NPOBOAMTCSA Ha NpakTuieckmx 3aHaTuax. Obydatoumecs
BbICTYMAlOT C AOKNanaMu, COOBLIEHUAMN, AOMONHEHNSIMUI, YH4aCTBYIOT B
LCKYCCWK, OTBeYaloT Ha BOMpockl npenoaasatens. OLeHNBAeTCS YPOBEHb
JoMallHel MoAroTOBKM MO TemMe, CroCOBHOCTb CUCTEMHO M IOMMYHO U3naratb
MaTepuan, aHanMsmpoBaTtb, (POPMYNNPOBATL COBCTBEHHYIO NO3ULIMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.
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dopma
KOHTpOnsi

Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa
[esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA

STtan

KonuuectBO
6annos

KoHTponbHas
paboTa

KoHTponbHas paboTa npoBoauTcs B Yachl ayauTopHol paboTel. Oby4yatowwmecs
nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa
BbIMNO/IHSETCS B MMCbMEHHOM Buae U caaéTcs npenogasatento. OueHnsaoTcs
BnafeHvne matepuanom no teme paboTbl, aHaNUTUYECKME CMOCOBHOCTM, BNnaaeHne
MeTo4amu, yMEHUs 1 HaBbIK1, HeOOX0OUMbIE A1l BbINONHEHUS 3a0aHUIA.

22

3auer

3a4éT HaueneH Ha KOMMJIEKCHYHO NPOBEPKY OCBOEHUS ONCLMMIIMHGI.
Ob6y4atowmiics nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMbIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIK U YMEHWS Mpu aHanuse
NPOBNEMHBIX CUTYaLMA N PELLeHN NPAKTUYECKNX 3a0aHWA.

50

CemecTp 2

TeKkyLLUA KOHTPONb

MncbmeHHoe
nomalHee
3apaHne

O6yyatowmecs nomyyatoT 3afaHVe MO OCBELWEHUIO ONPENENEHHbBIX TEOPETNYECKUX
BOMPOCOB UKW peLeHnio 3aaady. PaboTa BbINonHAETCS MMCbMEHHO LoMa U
coaétcs npenonasatento. OLeHMBAOTCS BNALEHNE MAaTEPMANoM Mo TEMe
paboTbl, aHANMTU4YECKME CMOCOBHOCTY, BNafeHNe MeTo4amMm, yMEHUsS N HaBbIKK,
HeobXoAMMble NS BbINONHEHUS 3a8aHUA.

22

YCTHbIA onpoc

YCTHbIA ONPOC NPOBOAUTCS HA MPAKTUYECKUX 3aHATusX. Obydatolmecs
BbICTYMAloOT C AOKNanamMu, COOBLIEHNAMN, AOMONHEHNSIMU, YHaCTBYIOT B
LNCKYCCWK, OTBeYaloT Ha BOMpockl npenoaasatens. OLEHNBAeTCS YPOBEHb
JoMallHel MoAroTOBKM MO TemMe, CoCOBHOCTb CUCTEMHO M IOMMYHO U3naratb
MaTepuan, aHanMsmpoBaTtb, (POPMYNNPOBaTL COBCTBEHHYIO NO3ULMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

KoHTponbHas
paboTa

KoHTpornbHas paboTta NpoBOAMTCS B YaCbl ayauTopHOi paboTbl. Obyyarowmecs
nonyyarT 3aLaHus Ans NpoBEPKU YCBOEHUS MPOMAEHHOro Mateprana. Pabota
BbINONIHAETCS B MMCbMEHHOM BULE U coaétcst npenogasatento. OueHnBaTCs
BNafeHne maTepranom no TemMe paboTbl, aHANNTUYECKME CMOCOBHOCTM, BNafeHwe
MeToLaMu, YMEHWs 1 HaBblKW, HEOOXOAMMbIE LISl BbINONHEHUS 3aaHUIA.

22

3auer

3a4éT HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ONCLUMINHGI.
Ob6yuatowmitica nony4aeT Bonpoc (Bonpochkl) nnmbo 3anaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHOA
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMS, HABbIKU 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUIA N PeLleHNN NPAKTUYECKNX 3a0aHWiA.

50

CemecTp 3

TekyLLUA KOHTPONb

lMncbmeHHoe
nomauiHee
3apaHne

O6yyatowmecs nomyyatT 3afaHre Mo OCBEWEHUIO ONPENENEHHbIX TEOPETNYECKMX
BOMPOCOB UKW peLeHnio 3aaay. PaboTa BbINoNHAETCS MMCbMEHHO LoMa U
coaétcs npenonasatento. OLEeHMBAOTCS BNALEHNE MaTeEPMANoM Mo TeMe
paboTbl, aHANMTU4YECKME CNOCOBHOCTY, BNafeHne MeToaamm, yMeHUs 1 HaBblKK,
HEeobXoAMMble NS BbINONHEHUS 3a0aHU.

22

YCTHbIN onpoc

YCTHbIA OMPOC NPOBOAUTCS Ha MPAKTUHECKUX 3aHsaTusX. Obydatolmecs
BbICTYMaloT C AOKNanamMu, COOBLEHUAMN, AOMONHEHNSIMU, YHaCTBYIOT B
IMCKYCCUK, OTBEYaloT Ha BOMpochkl npenogasarens. OLUEHNBAeTCS YPOBEHb
JoMallHel MoAroTOBKM Mo TemMe, CroCOBHOCTb CUCTEMHO M IOMMYHO U3naratb
MaTepuan, aHanMsmpoBaTb, (POPMYNNPOBaTL COBCTBEHHYIO NO3ULMIO, OTBEYATb
Ha [OMOMNHUTENbHbBIE BOMPOCHI.

KoHTponbHas
paboTta

KoHTponbHas paboTta NpoBOAMTCS B YaCbl ayauTOpHOM pabotbl. Obyyatowmecs
nonyyarT 3aLaHus Ans NpoOBEPKU YCBOEHUS MPOMAEHHOro Matepvana. Pabota
BbINONIHAETCS B MMCbMEHHOM BULE U coaétcst npenogasatento. OueHUBaoTCs
BnafeHne maTepranom no TeMe paboTbl, aHANNTUYECKME CMOCOBHOCTM, BafeHve
MeToLaMu, YMEHWS 1 HaBblKW, HEOOXOAMMbIE LSl BbINONHEHUS 3a8aHUIA.

w

22

Ok3ameH

9K3aMeH HaueneH Ha KOMMNIEKCHYI0 MPOBEPKY OCBOEHUS AUCLUMANHBI. DK3aMeH
NPOBOAUTCS B YCTHOW WM NUCbMEHHOM GoopMe Mo 6unetam, B KOTOPbIX
cofepxarcsi Bonpochl (3aaaHus) no scem temam kypca. Obydatowemycsi gaércs
BpeMs Ha noaroToeky. OLeHMBaeTCs BNageHue Matepmanom, ero CUCTeMHoe
0CBOEHMe, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHMUS Mpw

aHanmse I'IpO6J'|eMHbIX CMTyEiLlI/IVI M pelweHnmn npakTn4eckmnx 3a0aHun.

50

CtpaHunua 23 3 28.
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7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucuMnanHbl (Moaynsi) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
Nutepatypa MoxeT ObiTb AOCTYMHa 0by4aloWwmnMcs B 0AHOM U3 ABYX BapuaHToB (MO0 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUM C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B CUCTEME "ONEKTPOHHBIA yHUBEepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpoHHbIX U34aHWA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Kdy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

Bubnunoteka y4ebHOW 1 Hay4HOW nuTepatypsl - http://sbiblio.com/biblio

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

EcTtectBeHHO-HayuHbIi 06pa3oBaTtenbHbii nopTtan - http://www.en.edu.ru

WHTepHeT-nopTan pecypcos nNo matemartuke - http://www.math.ru

ObpasoBaTenbHblii MaTEMaTUYECKMIA CalT NS CTYAEHTOB, M3yHalolWmX BbICWYO MaTeMatuky - http://www.exponenta.ru

9. MeToguyeckme ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumu Ha nekuusx usnaraetcsa teopetnyeckmin matepuan. MNpuyém KOHCMEKT NeKLMiA, OCTaIOWNACS Y
CTYLLlEHTOB B Pe3ynbTate UX NpoCnylnBaHns, He MOXET MOMHOCTbIO 3aMeHUTb y4ebHurKa, ero Lenb -
(POPMYMPOBKA OCHOBHBIX YTBEPXAEHWUIA 1 onpeaeneHuii. MNpocnylas nekumio, CTyAEHT A0NIXeH
03HaKoMUTbCS ¢ 6onee NoapobHLIM M3NOXEHVEM MaTepuana B y4ebHrKax 13 cnmcka OCHOBHOM 1
LLOMOIHUTENBHOM NUTEPaTypbI.

npaktnyeckune l/I3yquV|e ancunnnmnHbl noapasymeBaeT He TONbKO OBladeHne TeopeTnyecknmM Matepmanom, HO 1
3aHATUA nonyyeHmne npakTn4eCkmnx HaBblkOB peleHnsa 3ana4y Ha ayaAnTOPHbIX MPAaKTUYEeCKUX 3aHATUAX, ONA
6onee I'J'IY6OKO|'O MOHMMaHWMA pasnenos ANCUUNIINHDL, a TakXe pa3snutmne aGCTpaKTHOI'O MblIlUNEeHnsA n

CMOCOBHOCTM CaMOCTOSTENIbHO [0Ka3blBaTh YACTHbIE yTBEepPXOeHun4.

CaMOCTOSA- CamocTosTenoHas pa60Ta - 3TO BML 3aHATUA, HA KOTOPOM o6yHa|0Lu|/|ecsl C OﬂpG,D.GJ'IéHHOVI nonen
TenbHas CaMOCTOATE/IbHOCTU BbIMONHAKT Pa3/iM4YHOro poaa 3anaHud, npunaras HeobxoOuMble NSt 3TOro
pa60Ta YMCTBEHHbIE YCUNNA N NPOABNASA HABbIKM CAMOKOHTPOJIA U CaMOKOpPpeKUnn. CamocToaTenbHas

pa60Ta BKNtoyaeT B cebs: n3yvyeHne TeopeTn4eckoro marepumasia no KoOHCneKTam nexuun n

y'-Ie6HI/IKaM; BbIMONMHEHNE NHONBNAOYaNbHbIX MMCbMEHHbIX OOMALIHUX 3afaHunii; noAroToBKy K

ayadUTOPHBIM KOHTPOJIbHbIM pa60TaM; noAaroToBKy K 3K33M8Hy/3aqéTy.

nMcbMeHHoe | [lnsi BbINONHEHUS MHOMBUAYANbHbIX MMCbMEHHbIX AOMAWHKX 3a4aHuni obyyatowmincst LOnXeH
JoMallHee | moBTOpPWTb COOTBETCTBYIOWMIA TEOPETMYECKNIA MaTepuan, BHUMATENbHO, C BbINONHEHNEM BCEX

3ajaHve LeicTBuin Ha Bymare, pazobpaTtb pelwéHHble Ha ayAMTOPHOM MPAKTUYECKOM 3aHSTUM NPUMepbI 1
nocne 3Toro NPUCTYNUTb K PELLEHNIO MPEeaNOXEHHbIX 3agaHuii. [pakTnyeckne 3anaHus,
BbIMOSIHEHHbIE B ayAMTOPWUW, MpefHa3Ha4YeHbl Ons ykasaHus obWwmx MeToaoB pelleHns 3aaaqy
onpenenéHHoro Tuna. 3akpenuTb HaBbIKM MOXHO JINLb B pe3y/bTaTte caMoCcTosITENIbHOM paboThl.
MpuMepHoe copepXaHne NMCbMEHHOrO AOMAaLIHEro 3aaaHus npveeneHo B pasaene 6.3 paboyei
nporpammbl. BoinonHeHHOe 3agaHne npeagbsaBnsgeTcs npenogasaTento oas npoBepku, Nocne 4ero
MPOBOLMTCS ero 3awmta B oopMe ayauTopPHOM KOHTPONbHOM paboThl.
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Bup pabot MeTtoaunyeckue pekomeHaauum

YCTHBbIV onpoc | YCTHbIA ONpoC Ha NpakTUYeCcKoM 3aHsTM NpeanonaraeT Kak onpoc TeopeTUyYeckoro Matepuana no
TeMe 3aHsITKS, Tak U ONPOC NPEANOXEHHbIX NpenogaBaTeneM nNpakTUYeckmx U TE0PeTUYEecKmX
3a4aHunin 41 CaMOCTOSITENIbHOTO PELIEHNS HA ayAUTOPHOM MPaKTUYECKOM 3aHsATvU. Mpy noaroToeke
K YCTHOMY OMpOCy TEOPETMHECKOro MaTepvana cnenyet OpUEHTUPOBATLCS Ha BOMPOCHI, yKa3aHHbIE B
pasgene 6.3 paboyeli Nporpammel, Ha KOHCMEKTbI NEKLWA, a Takxe y4eOHUKM N3 PeKOMEHL0BaHHOMO
cnucka nuTeparypbl.

KOHTponbHas | Mpy NoaroToBKe K ayAUTOPHBLIM KOHTPONbHLIM paboTam cnefyeT NOBTOPUTb COOTBETCTBYIOLNIA

paboTa TEOPETUYECKNI MaTepUan, a TakxXe MPOCMOTPETb NPaKTUYECKMNe 3aAaHnm, KoTopble pa3bupanvcs u
pewanuncb Ha ayaMTOPHbIX 3aHATUSX U ooMa. [poBoanTCS KOHTpOrbHas paboTta no MHAMBULYaANbHbIM
3afaHnaM, NpeaioXeHHbIM npenogasaTenem, aHanornyHbIM AoMalHUM 3agaHnsam. Bpems
BbIMOMIHEHNS KOHTPOMbHOM paboTbl 1 yac 30 MyHYT. MNMprMepHble 3aaaHns KOHTPOMbHbBIX paboT
npuBeaeHbl B pasgene 6.3 paboyeli nporpammbi.

3avet 3a4éT HaLeneH Ha KOMMNEKCHY MPOBEPKY OCBOEHUS AncUMnanHbL. MpoBoanTcs B
YCTHO-NUCbMEHHOW cpopMe no bunetam. Kaxabili 6uneT cooepXxuT ABa TE0peTUHecKnx Bonpoca u
npumepsbl. [aétcs Bpems Ha NoAroToeky kK oteeTy. OLeHUBaeTCs BnajeHne maTeprasnoMm, ero
CVICTEMHOE OCBOEHME, CNOCOBHOCTb MPUMEHSTb HYXHbIE 3HAHUS, HABbIKW U YMEHWS NP pelleHnn
npakTuyeckux 3afaHuii. MNpv Noarotoeke k caaye 3a4éta creayet OpUeHTUPOBAThLCS Ha BOMPOCHI,
ykasaHHble B pasgene 6.3 paboyei nporpaMMbl 1 oNmupaTbCsl, MPeX.e BCEero, Ha KOHCMEKTbl NeKUMii 1
PEeKOMEHA0BAHHbIE NCTOYHUKM MHAPOpMaLIMW.

aK3ameH OKk3aMeH HaueneH Ha KOMMNEKCHYIO0 NPOBEPKY OCBOEHWS AUCUMMNAWHBL. MpoBoautcs B
YCTHO-NUCbMEHHOW chopMe no bunetam. Kaxabili 6uneT cooepXxuT ABa TE0PETUHECKNX BONpPOca v
npumepbl. [aétcs Bpems Ha NOAroToBKy K oTBeTy. OLEeHUBAETCS BNafeHNe MaTepranoMm, ero
CVICTEMHOE OCBOEHME, CNOCOBHOCTb MPUMEHSTL HYXHbIE 3HAHWUS, HABBIKW U YMEHWS NPW PeLLeHN
npakTnyeckmx 3ataHuii. MNpy NoAroToBKE K coaye ak3aMeHa CneayeT OPUEHTUPOBATLCS HA BONPOCHI,
ykasaHHble B pasgerne 6.3 paboyei nporpaMMbl 1 ONmMpaTbCs, MPEXAe BCEro, Ha KOHCMEKTbl NEKLUMIA 1
PEKOMEHO0BAHHBIE UCTOYHUKM MHCpOPMaLLIMK, BECb 06bEM paboTbl PEKOMEHOYETCS pacnpenensitb
PaBHOMEPHO MO AHSAM, OTBELEHHBIM A1 MOATOTOBKM K 9K3AMEHY 1 KOHTPONMPOBATb KaXabli AeHb
BbIMO/IHEHNS PaBOThI.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTIONb3YEMbIX NMPU OCYLLECTBEeHU 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNIVHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMOW ANS OCYLLLECTBNEHUs 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MartepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTencHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTaKTHOW paboThl C MpenonasateneM, yKoMnnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ON1s pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCcUNNMNIUHbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCS Cnepytowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|9| B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoMb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabypoBaHus Tekcta U nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootTBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 08.03.01
"CTpoutenbcTeo” 1 Npodomnto NoAroTosky "MNpoMblWAeHHOE 1 rpaxAaHCKOe CTPOMTENbCTBO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E1.6.7 Marematvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 08.03.01 - CTponTenbCTBO

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

dopma 0byyeHus: 3a04HOE
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2017

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

3. Mbiwkunc A.L. Jlekumm no Bbiclwei matematuke: y4eb. nocobue. -Cl6.: M3a-8o 'JlaHb', 2009. -688c. ISBN:
978-5-8114-0572-5 Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_id=281. (46 ak3.)

4. MncbMeHHbI [.T. KOHCNekT nekumii no BbICILein MaTemMaTuke: NonHbIi Kype. YuebHuk ans By-308. -M.: Aiipuc-npecc,
2009. -608c. (61 ak3.)

5. 3apayHunk no BbicwWwel MateMaTrke ons By30B [TekcT] : ydebHoe nocobue / B. H. 3emckos [u op.] ; non pexn. A. C.
Mocnenosa .- 3-e n3A., ctep .- EkatepuHbypr : Map-8o ATI, 2015 .- 512 ¢ : un. - (Y4ebHmk ons By3os. CneumnanbHas
nuteparypa) .- MNpun.: c. 498-509 .- B nep .- ISBN 978-5-8114-1024-9 : 550-00 . (100 ak3.)

JononHutenbHasa nuteparypa:

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

2. NaHko MN.E., Monoe A.l'., KoxesHurkoBa T.51. Bbicluas Mmatematuka B ynpaxHeHusix U 3agadax: Y4eb. nocobue ons
By30B. B 2-x yactsix. Yactb I: -M: OHWUKC: Mup n obpaszosaHue, 2008. -368c. (11 3k3.)

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

4. KyaHeuos J1.A. C60pHUK 3a0aHuii No Bbicwel MaTtemaTke. TUNOBbIe pacyeTbl [ONeKTPoHHbIN pecypc] : y4eb.
nocobue - OnekTpoH. aaH. - CaHkT-MNeTtepbypr : NaHb, 2015. - 240 c. - Pexum pocTyna:
https://e.lanbook.com/book/4549.

5. Kypc Bbicwein matematuku. BeeneHve B Matematmyeckuin aHanus. JudpcdpepeHumanbHoe ncymcnenue. Jllekumm un
npakTrkym: YuebHoe nocobve. /Mog obw. pea. .M. MeTpywko. -Cl16.: 'Maxe', 2009. -288c. ISBN: 978-5-8114-0578-7
Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_id=302. (29 ak3.)

6. Kypc Bbicweri matematunkn. IHTerpanbHoe ncymcneHme. PyHKUMM HECKOMNbKMX NepeMeHHbIX. JuddepeHumnanbHbie
ypaBHeHus1. Jlekumm 1 npakTukyMm: YyebHoe nocobue. /Mon obw. pen. .M. Metpywko. -CM6.: 'NMaHe', 2008. -608c. ISBN:
978-5-8114-0633-3 Pexxum goctyna: http://e.lanbook.com/books/element.php?pl1_id=306. (29 ak3.)

7. Kypc BbiClIE MaTeMaTukin: KpaTHble UHTEerpanbl, BEKTOPHbIA aHanu3: Nekumum 1 NpakTukyM: yueb. nocobue ans
CTy[LEHTOB BY30B Mo Hanp. 'TexHudeckume Haykn' /Mog obw. pen. .M. MeTtpywko. -C6.: 'MaHb', 2008. -320c¢. (29 ak3.)

8. Kypc Bbiclielt MaTeMaTiku: Teoprsi BEPOSTHOCTEN: NEKLUUM 1 NPaKTUKyM: y4eb. nocobre ons CTyLeHTOB BY30B MO
Hanp. 'TexHunyeckme Hayku' /Mog obw. pen. .M. Metpywko. -ClM6.: 'NaHb', 2008. -352¢. (29 ak3.)

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

10. Wnnayes B. C. 3aaayHuk no Bbicwelk MateMaTtke [OnekTpoHHbI pecypc]: y4ebHoe nocobue / B.C. LUunayes. - 10-e
n3ga., ctepeotun. - Mockea: MH®PA-M, 2018. -304 c. - (Bbiclee obpazoBaHue).- Pexxum goctyna:
http://znanium.com/catalog.php?bookinfo=927763. (9P)
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lMpunoxerve 3
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 08.03.01 - CTponTenbCTBO

Mpodpmnb noaroTosku: MPOMbIWAEHHOE W FPaXaaHCKOe CTPOUTENbCTBO
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: 3a04Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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