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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OriK-1 MCMONb30BaHNEM OCHOBHbIX 32KOHOB €CTECTBEHHOHAYYHbIX OUCLUMAVH B

I'IpOCpeCCVIOHaJ'IbHOVI neaTenbHoCTn, NnpuMeHeHne MeTonoB MmatemMaTtn4eckoro
aHannM3a  MmatemMatmn4yeckoro (KOMI'IbIOTepHOFO) MogennpoBaHusa, TeopeTnHeckoro n
9KCnepnmeHTarbHOro nccnenosaHns

Orik-2 CMOCOBHOCTbIO BbISIBUTb ECTECTBEHHOHAYYHYIO CYLLHOCTb NPO6/eM, BO3HMKAIOWNX B
Xo4e npogpeccrmoHanbHON OeATeNbHOCTU, NPUBIEYb UX ONS pelleHns
COOTBETCTBYOWWNIA PUIMKO-MaATEMATNYECKUIA annapar

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

TeopeTnYeckme OCHOBbI NMHENHON anrebpbl, BEKTOPHOW anrebpbl U aHANUTUYECKOW reoMeTPUN;
ANPdEepPEHLIMANbHOro U MHTErpanbHOro NCYUCNEHNS; andodpepeHLnanbHbIX YpaBHEHW; YUCTOBbIX 1
PYHKLIMOHANbHBIX PSAOB; TEOPUW BEPOSITHOCTEW U MaTEMaTMYeCcKOn CTaTUCTUKM

JonxeH ymeTb:

MCMoNb30BaTh MaTeMaTUYECKuiA annapar B NPOgECCUOHANIbHOM AEATeNbHOCTU; NMPOBOANTL PacYéThbl HA OCHOBE
MOCTPOEHHBIX MaTeMaTN4eckux Moaenei

JlonxeH Bnagetb:

MeTonamu NHenHol anrebpbl, BEKTOPHON anrebpbl 1 aHaNMTUYeCKol reOMeTpUM, MaTeMaTNYeECKOro aHanuaa,
andpdpepeHLmanbHbiX ypaBHEHNA, TEOPUN BEPOATHOCTER N MATEMaTUYECKON CTATUCTUKKN; HaBblKaMu NMPYMEHeHNs
COBPEMEHHOI0 MaTeMaTn4eckoro MHCTPYMeHTapus Onsa peleHns npuknanHbix 3anad

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:
NPUMEHSATbL pe3yNbTaTbl OCBOEHNS ANCLUMIMANHBI B MPOGECCUOHANBHOW OESTeNbHOCTU.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.8 OucumnnnHbl (Mogynu)" OCHOBHOM NpoddecCuoHanbHom
obpasoBatenbHoli nporpammel 08.03.01 "CTtpoutenbcTeo (MpoMbIWNEHHOE U FPaXaaHCKOe CTPOUTENbCTBO)" U OTHOCKTCS
k 6a30BoW (06WenpodeccnoHanbHom) YacTu.

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

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

O6was TpynoeMKOCTb ANCLUMNANHBI cocTaBnseT 17 3a4eTHbix(ble) eanHuL(bl) Ha 612 yaca(os).

KoHTakTHas paboTta - 72 4aca(oB), B TOM Yucne nekuuu - 36 yaca(oB), NpakTMyeckne 3aHsTus - 36 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositensHas pabota - 519 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 21 yaca(os).

dopMa NPOMEXyTOYHOro KOHTPOMS ANCUMMINHLI: 3a4eT B 1 ceMecTpe; 3a4eT BO 2 CEeMecTpe; 3a4eT B 3 CEMECTPE;
9K3aMeH B 4 ceMecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMMYeCcKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOBYNIO)
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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Buobl n yacbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHole
Jlekumn 3aHATUSA paboTbl
1. [Tema 1. Onpegpenutenn. 1 1 1 0 18
2. [Tema 2. Matpuupbil. 1 1 1 0 18
Tema 3. Cnctembl IMHENHbIX
8. anrebpanyecknx ypaBHEHWIA. 1 2 1 0 26
Tema 4. ApuchmeTn4ecKkuin BeKTop.
4. IN-MepHOe BEKTOPHOE NPOCTPaHCTBO. 1 1 1 0 18
EBKNMO0OBO NPOCTPAHCTBO.
5. [Tema 5. BektopHas anrebpa. 1 1 1 0 18
6. Tewma 6. [NpsiMble IMHUM 1 NNOCKOCTH. 1 5 y 0 o6
Tema 7. KpvBble 1 NOBEPXHOCTU
7. BTOPOro nopsmaka. 1 1 1 0 18
Tema 8. KomnnekcHble ynicna.
8. |MHoro4neHbl 1 anrebpanyeckme 1 1 1 0 18
ypaBHeHUsI.
Tema 9. MHOXecTBa Yucen.
9. JencteutenbHble yncna. GyHKUUS. 2 1 1 0 30
Tema 10. MNMpegnen yncnoson
nocnenoBaTefnbHOCTU, OYHKLUN.
10. HenpepblBHOCTb GoyHKUMK. TOYKM 2 1 1 0 36
paspbiBa.
Tema 11. lNMponseogHbIe 1
andpbdpoepeHumansl PyHKLMM 0OHOM
11.|nepemeHHo. OCHOBHbIE TEOPEMBI O 2 1 2 0 50
AndodpepeHLmpyembiX QYHKLUSAX U NX
NPUNOXEHUS.
Tema 12. ccnepoBanue goyHKUMIA C
12.[nomoLbio MPOM3BOOHbIX, MOCTPOEHNE 2 1 1 0 36
NX rpacorKoB.
Tema 13. DyHKUNS N-NEepeEMEHHbIX.
[MpounsBoaHbIE U ondbdpepeHLmansb
13. OYHKLMMN N-NEPEMEHHbIX. DNEMEHTI 2 1 2 0 50
TEeopun nons.
Tema 14. SkcTpeMyMbl OYHKLNIA
14. HECKOSbKMX NEPEMEHHbIX. 2 1 1 0 30
Tema 15. HeonpenenéHrHoin
15. WHTErpan. 3 5 2 0 16
Tema 16. OnpenenéHHbIn nHTerparn.
16.1Heco6cTaennbIe VHTErpanbi. 3 3 2 0 12
17.[Tema 17. KpaTtHble nHterpansi. 3 2 2 0 12
Tema 18. JudpdpepeHumanbHbie
18. YpaBHEHUS NepBOro Nopsaka. 3 4 2 0 12
Tema 19. duddepeHumanbHble
19.lypaBHeHNs BbICWNX NOPSALKOB. 3 4 2 0 12
Cuctembl Y.
Tema 20. Yucnosble psabl.
20. DYHKLMNOHANbHbIE PSALbI. 4 1 8 0 20
21.[Tema 21. KombuHatopuika. 4 0 1 0 8

CrpaHunua 4 13 29.
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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
Jlekuvu 3aHATUSA paboTbl
50 Tema 22. CnyyaiiHble cobbiTns 1 UX 4 1 3 0 20

‘|BepositTHocTU. CnyyaiiHble BENUYMHBI.

Tema 23. OCHOBHbIE MOHATUS U
3a0a41 MaTeMaTUYEeCKOn CTaTUCTUKW.
MpenBapuTtensHas obpaboTka
23.|cTaTUCTNYECKMX OAHHbIX. 4 0 3 0 15
Cratnctmnyeckoe oueHuBaHue un
npoBsepka runotea. ViccnenosaHve
B3aVIMOCBSI3eil CnyYanHbIX BENNYMH.

4.2 Co HUe AMUCUMNNUHbI (MoAayns) 36 36 0 519
Temmummu

Onpepnenutenu 2-oro, 3-ero nopsiakos, nopsiaka n. Ceoictea onpeaenutenein. MuHops! 1 anrebpaunyeckue
LOMOSHEHNS. Pa3noxeHre onpenennTens no afeMeHTam CTpoku unv ctonbua. BeluncneHnve onpegenutenei.

Tema 2. Matpuupbl.

OnpeneneHve matpuupl. Buabl Mmatpuu. PaBeHcTBo Matpuy,. [elicTBus Han maTpuuaMmu. CBOMCTBA Onepaumiin CnoxeHus
1 YMHOXEHUS Ha YUCNO, YMHOXeHWst Matpury. MruHop k-oro nopsiaka. basucHbin MuHop. PaHr Matpuubl. SnemeHTapHble
npeobpa3oBaHsl MaTpuL. DKBUBANEHTHOCTb MaTpuL. BeiuncneHnve paHra matpuubl. ObpatHas Matpuua, ycnosue
CYLECTBOBAHUS 1 OCHOBHbIE CMOCObbI €€ HaxoxaeHus. MaTpuyHble YpaBHEHUS, UX PELIEHNUE.

Tema 3. Cuctembl IMHENHbIX anrebpanyecknx ypaBHEHUMN.

OcHoBHble onpenenexHns 1 noHatus. Martpuyras 3anuce CJTAY. Teopema KpoHekepa-Kanennu. Pewexne CITAY
meTonoM obpaTtHoi MaTpuubl. @opmynbl Kpamepa. SnemeHTapHble npeobpasosarns CI1AY. PeweHune CJTAY metonom
Maycca. OLHOPOLHbIE CUCTEMbI IMHEHBIX YPaBHEHWIA, CBOMCTBA MX pelleHnid. PyHaameHTanbHas cMcTema peweHuin
(DCP), eé HaxoxoeHue. MpeactaBneHne oblero peleHns oaHOPOOHON cuctembl Yepes OCP.

Tema 4. ApucpbmeTnuyeckuit BeKTop. N-MepHOe BeKTOpHOE NpocTpaHcTBO. EBKNNMA0BO NpoCTpaHCTBO.

MoHAaTMe Nn-MepHOro apumMeTnHecKoro BekTopa. PaBeHCTBO BEKTOPOB, AeNCTBUS Hal HUMK. CkanspHoe npon3seaeHme
BEKTOPOB. [1oHATNE CUCTEMbI BEKTOPOB, €€ NMHENHOM 3aBUCUMOCTU 1 He3aBMCUMOCTU. N-MepHOe NUHENHOEe BEKTOPHOE
npocTpaHcTeo R™n, ero 6asuc. KoopanHatel BekTopa B R*n. EBKNMA0BO NPOCTPaHCTBO.

Tema 5. BektopHas anrebpa.

MoHsATMe reoMeTpmn4eckoro eeKktopa. OnuHa BEKTOpa, yron mexany HUMMn. PaBeHcTBO BEKTOPOB. OpT BEKTOopa. I'IpoeKLu/m
BEKTOpa. FpacpmquKVle OencTBnsa Hag BEKTOpaMu. KOJ'IJ'IVIHeapHOCTb M KoMnna-HapHOCTb BEKTOPOB. baswnc nnockocTtn,
NPOCTPaHCTBA. KOOp,EI,I/IHaTbI BEKTOpa. JInHenHbIe onepaunn Hag BeKTtopamu B KOOp,EI,I/IHB.THOVI popme. I'IpﬂMoyroanaﬂ
OeKapToBa cuctema koopgunHart. Pa,ElI/IyC-BeKTOp M KoopOMHaTbl TOYKN. PeweHne I'IpOCTGI7ILIJI/IX 3anad BeKTOpHOI7I
aJ'IFerbI B KOOp,D,VIH&THOI7I thopme (Bbll-II/ICl'IeHI/Ie ONNHbI N HAanpaBnAarWnX KOCUMHYCOB BEKTOPA; KOOpPpOMHAT BEKTOpa,
3a4aHHOro AByms T1o4KaMun; pacCTtosaHnAa Mexny To4KkaMim; KoopaonHaTt TOHKK, nensuwen OTpEe30K I'IOI'IOJ'IaM). CKaHﬂpHOG
npoun3eeneHme BeKTopos, ero CBOWCTBA, Bblpa>XeHne B KOOp,D,MHaTHOIZ hopme, NpuMeHeHWe onga peleHns
reoMeTpun4eckumnx 3agad (Bbl‘-II/IC}'IeHI/Ie yrna mexay BeKtopamu, OJinHbl BEKTOPA, NPOEeKUnn BEKTOPA Ha BeKTOp). Ycnosue
nepneHankynapHoOCT BEKTOPOB. BeKTOpHOG M CMeLllaHHOEe npon3eeneHnsa BeKTopos, X onpeneneHuns, CBOWCTBA,
BblpaXeHuns B KOOp,D,I/IHB.THOVI popme, NpUMeHeHUs ONs peleHns reoMetTpnuyecknx sanay (Bbl'-II/ICJ'IeHI/Ie nnowanen
TPeyrosibHMKOB 1 napannenorpammos, 06bEMOB TeTpasnpos n napannenenmne,n,os). Ycnosus napannenbHOCTN n
KOMMNaHapHOCTN BEKTOPOB.

Tema 6. NMpsiMble TMHUKM N NNOCKOCTH.

MpsiMas Ha nnockocTv. HopManbHbIi 1 HanpaBnsowWmMi BEKTOPbI NPSAMO. PaanunyHble BUAbl ypaBHEHW NPSMOi Ha
nnockocTu. CocTaBneHne ypaBHeHW NpsaMoi. PaccTosiHie OT ToYKM [0 NPsSIMOiA. Yron Mexay AByMs npsmbiMi. Touka
nepece4yeHus NpsiMbix. YCNoBMsSl NapannenbHOCTU U NeprneHanKyNapHOCTY ABYX NpsiMbix. MnockocTb. HopMarnbHbii
BEKTOP MNOCKOCTU, ero HaxoxaeHve. PasnnyHblie Buabl ypaBHeHUi nnockocT. CocTaBneHne ypaBHEHWM NnocKOCTH.
BsanMHoe pacnonoxeHue OByx NnockocTei. PacctosiHMe oT To4YKM A0 nnockocTu. MNpsmasi B npocTpaHCcTBe.
Hanpagnsiowwnin BeKTOp NPSIMONA, ero HaxoxaeHue. PasnuyHble BUbI ypaBHEHWUI NPSIMOV B NPOCTpaHcTBe. BaaumHoe
pacronoxeHve LByX NPsIMbIX B NPOCTpaHCTBe. BaavMHoe pacnonoxeHue npsiMoli U NMnocKoCTy.

Tema 7. KpuBble u NOBEPXHOCTU BTOPOro Nopsiaka.

MoHsITMe anrebpanyeckoit KpUBOM BTOPOro nopsiaka, ux knaccugoukaumsi. OKpyXHOCTb U 3NIMNC, UX KAHOHWYecKne
ypaBHeHusl, oopMa, XxapakTepucTrkn. MNocTpoeHe OKPY>XHOCTW 1 3nunca, 3aiaHHbIx oblwmM ypaeHeHueM. Munepbona
1 napabona, ux KaHoOHMYecKue ypaBHeHWs, popMa, xapakTepucTuku. MNMoctpoeHre runepbonbl 1 Nnapabonbl, 3a8aHHbIX
obwum ypaBHeHneM. Anrebpaunyeckre NoBEPXHOCTM BTOPOro nopsiaka (cgepa, anauncowa, runepbonovapi,
napaonounabl, LANMHAPLI), UX KAHOHUYECKME YPaBHEHUS 1 dhopMa.

Tema 8. KomnnekcHblie uncna. MHorouneHbl u anre6pauqecxue YpaBHeHus.
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Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

KoMnnekcHble Yncna, nx reomMeTpun4yeckoe V|306pa>KeH|/|e Ha NNockocTu. PasnnyHole popMbl 3anNncK KOMMNNEKCHbIX
yucen. [lencTBms HaO KOMMNIEKCHBIMA YACNAMW. dDopMyna MyaBpa. V3BneyeHne KOPHA N-OM CTENeHN N3 KOMMIEKCHbIX
yucen. MHoro4yneHsol n anre6pav|t-|eCK|/|e YpaBHEHUA. OcHoBHas Teopema anre6pb| MHOIoO4/1EHOB. TeopeMa Beay.
PasnoxeHne MHOro4IEHOB Ha NIMHENHbIE U KBaapatnyHble MHOXUTENN. HaxoxaeHne KOpHeI7I anre6pa|/|L|eCK|/|x
ypaBHeHI/IVI Ha MHOXeCTBE KOMIMNIEKCHbIX Yncen (B H4aCTHOCTU KBaOpaTHOro ypaBHeva).

Tema 9. MHoXxecTBa Yncen. [encteutenbHble yncna. PyHKUUS.

MHoxecTBa yncen. [lencTBuTENbHbIE YCna, MOLYNb YACNa U ero cBoncTea. Yncnosble npoMexyTku. OKPeCTHOCTb
TOYKM (KOHEYHOI 1 6eckoHeuHoi). MoHsATne doyHKuMU. Cnocobbl 3aaaHuns pyHkumMu. EctectBeHHas obnactb
onpenenexHns n rpadprk goyHkUmMn. OCHOBHbIE 31EMEHTBI MOBEAEHNS (OYHKLMM (OFrPaHNYEHHOCTb, YETHOCTb U
HEYETHOCTb, NEPUOANYHOCTb, MOHOTOHHOCTb). OCHOBHbIE aneMeHTapHble goyHKuMKU. ObpaTtHas goyHKuMs. CnoxHas
QoyHKUMSA. DneMeHTapHble OyHKLMK U nX knaccugomkaums. MNoctpoeHue rpadonkos goyHKLMIA.

Tema 10. NMpepen uncnoson nocneposarenbHOCTU, PyHKLUMU. HenpepbiBHOCTb (pyHKLMU. TOYKM pa3pbiBa.

Yucnosas nocnenoBatenbHOCTh 1 eé npeaen. MNpraHak CXoAMMOCT MOHOTOHHOW Y/CNIOBOM NOCNeA0BaTeIbHOCTY.
Yucno e. Onpenenexust npenena doyHkumum. OgHOCTOpOHHME npeaensl. beckoHevHo Bonbwme n 6eCKOHEYHO Manble
PYHKLMK, UX cBocTBa. HeonpenenéHHole BoipaxeHus. OCHOBHbIE TeOpeMbl 0 Npelenax yHKUMA (06 orpaHUYeHHOCTH
PYHKLMK; O CBSI3M ¢ BECKOHEYHO Manol oyHKLMeh; apudoMeTniyeckme CBoCTBa NpPeaenos; o Npeaene afeMeHTapHom
yHKUMK). MpenenbHbI Nepexon B HepaBeHcTBax. MepBblii U BTOPOR 3amedaTesnbHbie Npeaernbl, X NpUMeHeHre npu
BblYMCNeHUn nNpenenos. OnpeaeneHust HeNnPepPbIBHOCTY oyHKLMUK B TouKe. MNoHSTME HenpepblBHOCTU Crpasa U Cleea.
HenpepbiBHOCTb 3neMeHTapHbIX OyHKLMA. TOYKM paspbiBa qoyHKLUM 1 UX Knaccudprkaums. HenpepbiBHOCT CyHKLMM
Ha MHoXecTBe. OCHOBHbIe CBOMCTBA (PYHKLIMIA, HEMPEPBIBHBIX HAa 0Tpe3ke (06 orpaHn4YeHHOCTW dpyHKLUMKM, 06
obpaleHnn eé B Hynb, 0 HANOONbWEM U HAUMEHBLLEM 3HAYEHUSIX GOYHKLIN).

Tema 11. NMpounssoaHbie n audpcpepeHumansl pyHKLMM 0QHON nepemeHHON. OCHOBHblE TEOpPEMbI O
AndbchbepeHUUpyembiX PYHKLUAX U UX NPUNTOXEHUS.

MpupaieHne cyHkumn. OnpegeneHne NPOM3BOLHON N €€ reOMEeTPUYECKMin CMbICH. HenocpeacTBEHHOE HaxX0XaeHne
npounssoaHoi. Tabnuua Npom3BOAHbIX OCHOBHbIX 9l1EMEHTAPHbIX PYHKUWMIA. [pocTeiune npaBuna HaxoXxoeHns
npovssogHol. [NponssogHas cnoxHon yHkumn. Jlorapndpmmyeckas npovssogHas. lNponssonHas
cTeneHHo-nokasartenbHON oyHKuun. NponssoagHas yHKUUK, 3a0aHHON NapameTpuyecku. MNMoHatme
andbdbepeHumpyemocTy oyHkuun. JudbcpepeHuman goyHkuun. MNponssogHble 1 guddepeHumnanl BbICWMX NOPSALKOB.
MpvMeHeHNe NepBoro amddoepeHLmana B NpuBANXEHHbIX BbIYUCNEHNSX. Y paBHEHUS KacaTeNbHOM U HopManu K
nnockomn kpusoin. Teopembl depma, Ponns, INarpanxa, Kowwn. ®dopmynbl Tennopa n MaknopeHa ¢ 0CTaTO4HbIM YlIEHOM B
goopme JlarpaHxa, nx npuMeHeHne B NPUBNNXEHHbLIX BbluncneHusx. MNpasmno Jlonutans n ero npuMeHeHne ons
packpbITUa HeonpenenéHHocTen.

Tema 12. UccnepoBaHue coyHKLMIA C MOMOLLLbIO NPOU3BOAHbIX, MOCTPOEHUEe UX FPachuKOB.

Cxema npoBeaeHus NOAHOro nccnenoBaHns yHKUmMm. CtalmoHapHbIe U KpUTUYECKME TOYKU doyHKUMK. BospacTtaHue u
ybblBaHNe PyHKLIMKN, HAXOXAEHUE YyHaCTKOB MOHOTOHHOCTU COYHKLMW. JloKanbHble 3KCTPeMyMbl OYHKLIUK, YCOBUS NX
CYLWEeCTBOBaHUS U HaxoxaeHne. Hanbornbliee 1 HauMeHbluee 3HaYeHNs ANdoHePEHLMPYEMO COYHKLIMK HA OTPe3Ke, UX
HaxoxaeHue. BbinyknocTb 1 BOFHYTOCTb (OyHKLMK. ToUKM nepernba, yCrnoBust Ux CyLeCcTBOBAHNS 1 HAXOXAEHUE.
BepTukanbHble N HAKNOHHbIE aCMMMTOThI Fpaduka yHKLUK, YCIOBUS UX CyLWeCTBOBaHUS U HaxoXaeHue. [NocTpoeHne
rpadouka gyHKLUN.

Tema 13. DyHKUMNSA n-nepemeHHbIX. NMpon3soaHbie n andpcpepeHumnansl PyHKLMN n-NepeMeHHbIX. DneMeHTbl
Teopuu nons.

MoHATMSA N- MEPHOW TOYKM, N- MEPHOIO apudpMeTmyeckoro npoctpaHcTea R n. MHoxecTBa Touek B R*n. OkpecTHOCTb
Touku. Knaccudoukaums todek. MoHsiTne doyHKUMKM ABYX, TPEX, N nepeMeHHbIx. ObnacTtb onpeaeneHns un rpagouk
dOYyHKUMK. JInHWUM ypoBHS. [TonHOE 1 YacTHble npupaweHns yHkuuK. NMoHATus npegena u HenpepbliBHOCTN GHT.
CaoiictBa PHI1, HENpepbIBHbLIX B OrpaHUYEHHO 1 3aMKHYTOl 06nacTui. YacTHble MPoM3BOAHbIE NEPBOMO U BbICIUMX
NOPSOKOB, UX HAXOXAEHWe. He3aBMCUMOCTb CMeWwaHHbIX MPOU3BOLAHbIX OT nopsaka auddepeHunposaHns. MNMoHATre
andcpepeHumpyemoct ®HI B Touke, ycnosus andpdepeHumnpyemocTn. MNonHble andpdpepeHumnansl @HI nepeoro u
BbICLIMX NOPSIAKOB. [prMeHeHre nepBoro audpdoepeHumana B npubnnxeEHHbIX BblYUCIEHNX. HacTHble Npou3-BoAHbIE
®HI1, 3apaHHbIX HeasHO. [NponssogHas cnoxHon ®HI. MNpoussogHas no HanpasneHuio 1 rpagneHTt ®HI,
B3aMMOCBSA3b MexXay HUMK. KacartenbHas nnockoCTb U HOpMasb K MOBEPXHOCTU. [TOHATUS CKansipHOro 1 BEKTOPHOro
nonewn. dudpdepeHumnanbHbie onepauumn Teopun nons (rpagueHT, gnsepreHuns, potop, onepartop Jlannaca).

Tema 14. OkcTpeMyMbl (PYHKLIMA HECKO/IbKNX NepeMeHHbIX.

CraumoHapHble 1 Kputnyeckue To4ku. JlokanbHbili 6e3ycnoBHbIin akcTpemyM OHI, HeobxoanMoe n OocTaTovyHoe
YCNOBWS €ro CywecTBoBaHUS U HaxoxdeHne. Hanbonbluee 1 HanMeHbliee 3HaYeHns gudpdpepeHumpyemoii GHIM B
OorpaHn4YyeHHOM 3aMKHYTOM 0bnacTu, ux HaxoxaeHue. YCNoBHbI 9KCTPEMyM U MeTod HeonpeaenéHHbIX MHOXUTenel
INarpaHxa.

Tema 15. HeonpenenéHHbIn UHTErpan.

MepBoobpasHas PYHKLMM N e€ OCHOBHble CBOWCTBA. HeonpenenéHHblil MHTerpasn, yCnoBusi ero CylecTBoBaHus v
OCHOBHblEe cBOMCTBa. Tabnuua OCHOBHbIX HEONPEAEeNEHHbIX MHTErpanos. HenocpeacTBEHHOE UHTErPUPOBaHME.
WNHTerpupoBaHmne 3aMeHoin nepeMeHHon 1 no YacTsim. VIHTerpnpoBaHme oyHKLWIA, cogepXalmnx KBaapaTHbIi TPEXUNEH.
HenpasuibHble 1 NpaBunbHblE paLMoHanbHble Apobu. PasnoxeHne npaeBunbHOM Apoby Ha NpocTbie Apobu.
WNHTerpupoBaHmne NpocTbiX, NPaBUbHbBIX 1 HE-MPaBUbHbIX paumnoHanbHbIx Apobeii. VIHTerpuposaHve
TPUrOHOMETPUYECKMX U MPPALMOHANbHBIX BbIPaXKEHWIA.

Tema 16. OnpenenéHHbii HTerpan. Heco6cTBeHHbIE HTErpansl.

AEKTPOHHBH
Crpanuua 6 13 29. Bl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma ancumnnuHbl "MatemaTumka"; 08.03.01 "CtpoutenbcTeo”.

OI'Ipe,EI,eﬂéHHbIVI nHTEerparn, ycnosumsa ero CywectsoBaHuA, FeOMeTpVI‘-IeCKI/IIZ cMbicn n ceoricTBa. OueHka nHTerpana un
popmyna cpenHero 3HaYeHus. I/IHTerpan C NepemMeHHbIM BEPXHUM Mpenenom n ero CBoOWCTBa. CDopMyna
HbtoToHa-NeinbHuua. CDOpMyJ'IbI 3aMEHbI ﬂepeMeHHOI7I N NHTErpnpoBsaHms no 4acTtsam B Oﬂpe,ﬂ,eﬂéHHOM nHTerpane.
rlpI/IMeHeHVIe onpe,u,enéHHoro nHTEerpana aons BblMNCneHuns nnowanen nnocknx douryp, BNUH Byr KpuMBbIX, 06BbEMOB Ter.
HecobcTBeHHble MHTEerpasnbl no 6eCKOHe‘-IHOMy NMPOMEXYTKY MHTErpnpoBaHmna n ot HeOFpaHI/I‘-IeHHOIZ pyHKUMN, KX
CXO0OMMOCTb U paCcXoanMOCTb.

Tema 17. KpaTHble uHTerpansi.

JlBoWHoOM nHTEerpan, ycnosume ero CywecrtsoBaHnAa n OCHOBHbIE csoricTBa. BoluncneHme oBoiHOro MHTEerpana ceengeHnem
K NOBTOPHOMY. 3ameHa nepemMeHHbIX B [0BOMNHOM nHTEerpane. BbluncneHne nnowaan nnockomn tpurypbl u obbema Tena c
MOMOLLbIO ABOMHOIO nHTEerpana. MexaHunyeckune npunoXxeHums OBOWHbIX nHTEerpanos (Bbl'-II/ICJ'IeHI/Ie Maccbl, CTaTU4eCKnx
MOMEHTOB, MOMEHTOB MHEPLUN, KOOPOANHAT LUEeHTpa TAXeCTUn naockom I'IﬂaCTI/IHbI). TpOI7IHOI7I nHTEerparn, ycnosume ero
cyuwectBoBaHMA N OCHOBHblE cBowcTea. BolumcneHne TpOI7IHOFO MHTEerpana ceeneHmnem K NoBTOPpHOMY. FeOMeTpmquKme
N MexaHn4eckmne npunnoxeHus TpOI7IHOFO nHTEerpana. [NoHsaTne N-KpaTHOro nHterpana.

Tema 18. OudpcdbepeHumanbHble ypaBHEHUsi NEPBOro Nopsiaka.

MoHsTe oudpdpepeHumnansHoro ypasHenus (OY). dudbdbepeHumanbHble ypaBHeHUS 1-0ro nopsiaka, OCHOBHbIE
CBeLEHUS 0 HUX: POPMbI 3aMnncK, pelleHne, HavanbHble YCnoBus, obluee 1 YacTHoe pelleHns. 3anada Kowu nns Y
1-oro nopsioka. Y ¢ pasnenéHHbiMy 1 pasaensowmnmmncs nepemeHHsiMn. OgHopoaHsie Y 1-oro nopsaka. JiuHeliHoe
LY 1-oro nopsaka v ypasHeHue Beprynnu. Y B nonHbIX anddoepeHumnanax.

Tema 19. OuchbcpepeHumnansHblie ypaBHeHUS BbICLUUX Nopsaakos. Cuctemol LY.

OudpdpepeHumnanbHoe ypaBHEHNE N-0ro Nopsiaka, OCHOBHbIE CBEAEHUS O HUX: DOPMbI 3aMUCK, PELeHNe, HavabHble
ycnosusi, oblee 1 yactHoe pelweHns. 3anada Koww ons Y n-oro nopsaka. Y, gonyckaiowme NoHWXeHe nopsaka.
NuHeiHble LY n-oro nopsoka. JInHeiHo 3aBnCHMble N HE3aBUCUMbIE CUCTEMbI (OyHKUMIA. Onpenenutens BpoHckoro.
CtpykTypa 0bLiero peleHns MMHenHoOro 0aHO-POAHOr0 U HeoaHopoLHoro 1Y nopsiaka n. XapaktepucTuieckoe
ypaBHeHue. HaxoxneHune obliero peleHns NMHeinHoro ogHopoaHoro 1Y nopsiaka n ¢ NOCTOSIHHBIMU KO3(pULMEHTAMN.
NuHeliHble He-oaHOpoAHble [1Y nopsiaka n ¢ MOCTOSIHHBIMU KO3(hdULIMEHTaMM, HAXOX AeHME X 0BLMX peeHunii ans
npaeov YacTu cneunanbHoro smaa. MNMprHUMn cynepnosmumm 4acTHblX peweHunin. MeTton sapraumm NPon3BoSbHbIX
NocTOsIHHbIX. HopManbHas cucteMa 06blkHOBEHHbIX [1Y, OCHOBHbIE CBEEHMS O HUX: CDOPMbI 3anuncu, pelleHmne,
HayanbHble ycnoBusi, obee 1 YacTHoe peweHus. 3agada Kowm ans HopManbHoi cuctemsl 1Y, HaxoxaeHue eé
peLweHns METOLO0M UCKIYEHUS.

Tema 20. Uucnosble psagbl. PyHKLMOHANbHbIE PSObI.

MoHsATUE YncnoBoro psiaa. YactuyHas cyMma, ocTaTok, CXOAMMOCTb Y PacXoAMMOCTb, CyMMa psina. Heobxonmmbili
NPW3HaK CXOAMMOCTMN 1 [OCTATOYHbIA MPU3HAK pacxoaMMocTu psaaa. Paa reomeTtpryeckoin nporpeccum n 0606WEHHBIN
rapMOHUYECKMIA pag, YCAOBUS UX CXOAUMOCTU 1 pacxoanMocTu. MNpuaHakm cXxoanMocTn psaoB ¢ NONOXUTENbHbLIMA
yneHamu (cpaBHeHus, Janambepa n Koww). 3Hakovepenytowmecs psiobl. MpusHak JleitbHuua. OueHka octaTka
3Hako4epenytolwerocs psaa. AGCONOTHO 1 YCNOBHO cxoasiumecs psiabl. MoHsTHe qoyHKUMOHANBHOMO psna, ero CyMMbl 1
cxoammocTu. CTeneHHow psia. MiHTepean u paaunyc abcontoTHOM CXo0AUMOCTU cTeneHHoro psaaa. Obnacte CX0AUMOCTU
CTENeHHOro psana n eé HaxoxaeHue. CBOMNCTBa CTENEHHbIX pAnoB. Paabl Teinopa n MaknopeHa. PasnoxeHne doyHKLWiA
B psia Telinopa n MaknopeHa. NprMeHeHne CTeNeHHbIX PSA0B B MPUBNMXKXEHHBIX BbIYUCIEHUSX. TPUrOHOMETPUYECKUIA
pag. Pan ®ypbe. PaznoxeHne doyHkumi B psag Pypbe. Pagbl @ypbe AN YETHbIX U HEYETHBIX CPYHKLMIA.

Tema 21. KombuHatopuka.

KOM6I/IHaTOpI/IKa 1 e€ OCHOBHas 3apavya. ﬂpasmna CyMMbI 1 NMpon3seneHns KOM6I/IHaTOpI/IKI/I. PasmelleHus, covetaHus,
nepecTtaHoBKMU, NOACYET MX Ymcna.

Tema 22. CnyuaiiHble cO6bITUS U UX BEPOATHOCTU. CnyyaiHble BeINUYMHBDI.

[Mpeamet Teopun BeposaTHOCTEN. MMOHATUE CyYaHOrO 9KCNepUMEHTa U CTaTUCTUYECKON YCTONYMBOCTI €ro MCXOL0B.
MpocTpaHCTBO aneMeHTapHbIX cobbITUiA. CnyyaliHble cobbiTus, fecTBUS Haa HUMK. Knaccuyeckoe, reoMeTpruyeckoe 1
cTatucTMyeckoe onpeneneHunst BeposiTHocT. CBolcTBa BEPOSITHOCTU. YCOBHAs BEPOSITHOCTb CobbITUS. HesaBucuMble
1 3aBUCUMble COBbITUS. DPOPMYNbl CNOXEHUS U YMHOXEHUS BeposiTHOoCTelh. dopMyna nonHol BeposiTHocTH. dopmyna
Baiteca. MNoBTopHbIE ncnbiTaHus. Cxema u doopmyna BepHynnu. MpubnunxéxHble dpopmynbl NyaccoHa n
Myagpa-Jlannaca. lNoHaTne cnyvanHon BennymnHbl. PyHKUUS pacnpeneneHuns BepoaTHOCTEN ClyYanHOW BENNYUHBI, €€
cBoiicTBa. JluckpetHas v HernpepbiBHAs CcryyaliHble BeNMYUHbI, criocobbl UX 3afaHns. YACnoBble XapakTepucTKm
CNny4YanHon BENMYMHbI: MaTeMaTU4eckoe oXugaHve, oucnepcus, cpenHee KeagpaTtuyHoe OTKIOHEHWe, Mo4a, MeamnaHa,
HayanbHbIEe N LleHTpanbHble MOMeHTbI. CBOMCTBA MaTeEMaTUYECKOro oxXxmaaHua n gucnepcun. OCHOBHbIE 3aKOHbI
pacnpeneneHusi cnyvaliHblx BENNYMH: BHOMManbHeblii, MyaccoHa, paBHOMepHbI, MoKasaTebHbIA 1 HOpManbHbIA, UX
4yMcnoBble XxapakTepucTku. HepaseH-cTBo Yebolwesa. [MoHATME 0 3aKoHax BONbLIMX YACEN 1 LeHTPanbHON NpenenbHol
TEOPEME Teopun BEPOSATHOCTEN. MMOHATME MHOrOMEPHOI CnyyaiHoi BennymHbl. COBMECTHAs GOYHKLIMS pacnpeneneHns.
HuckpeTHasa oBymMepHas cnydanHas BenmymHa, 3aKoHbl pacnpeneneHunst eé BeposaTHOCTEN N YACNOBbIE XapaKTePUCTUKM.
KoBapuauus n koadbdmumeHT koppenaunn. HesaaBucmMmMoCTb, 3aBUCUMOCTb, KOPPENUPOBAHHOCTb ClyYaliHbIX BEMINYMH.
YcnoBHoe MaTeMartumyeckoe oxuaaHme. PyHKUMS perpeccum.

Tema 23. OCHOBHbIe MOHSATUS U 3a4a4Yn MaTeMaTUYEeCKOW CTaTUCTUKM. I'Ipe,n,BapuTeanaﬂ 06pa60'rKa
CTaTUCTUYECKUX AaHHbIX. CTaTUCTUYecKoe OLeHMBaHue U npoBepka runoTe3. UccnepoBaHne B3aMMocBsizen
ClyYyarHbIX BENIMYUH.
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[MpenoMeT 1 OCHOBHbIE 3a8a4M MateMaTUYeCcKom CTaTUCTUKN, €€ B3auMOCBSI3b C Teopuen BeposaTHocTen. ['eHepanbHas
COBOKYMHOCTb 1 BblibopKa 13 Heé. BeibopouHblii MeTon. OCHOBHbIE CNOCOObLI 3anmcy BbIGOPKW: BAPUALIMOHHDIA pPSg;
CTaTUCTUYECKMI ANCKPETHBIV U MHTEPBaNbHbIA psabl. [paduyeckoe n3obpaxeHne CTaTMCTUYECKMX PSLOB
pacnpeneneHus Bbl6OpKX (MONWUIroH, rMcTorpamMma). Yucnosble xapakTepUCTUKK BoIDOPKY (CpenHee apnddMETUYECKOE,
Zamcnepcusi, cpefiHee KBaapaTnyHOe OTKNOHEHNE, MOLa, MeauaHa). Ctatuctudeckas obpaboTka aKkcnepuMeHTanbHbIX
IaHHbIX ¢ ucnonb3osaHvem NOBM. CoBpeMeHHble CTaTUCTUYECKME MaKeTbl aHaNU3a AaHHbIX. TOYEYHbIE OLEeHKN, UX
CBOWICTBA (COCTOATENbHOCTb, HECMELEHHOCTb, 3PPEKTUBHOCTD) N METOLbI MOCTPOEHNS (MOMEHTOB, MakCMManbHOro
npasnononodbus). NoHATNE NHTEePBaNbHOW OLIEHKMN (0OBEPUTENBHOMO MHTEPBANA). TOYEYHbIE U MHTEPBASIbHBIE OLIEHKM
MaTemMaTM4yeckoro OXunaaHus, gucnepcun, BeposaTHocTum "ycnexa". Ctatncrmyeckas runotesa, e€ OCHOBHblE TUMbI
(napameTpuyeckas u HenapameTpuyeckas, OCHOBHas v anbTepHaTMBHAS, NPOCTas u cnoxHas). Ctatnctuyeckuii
KpUTEPUIA N KPUTMYECKOE MHOXECTBO. OWwmnbKM NepBoro 1 BTOPOro poaa, AonyckaeMble Npy NPUHATN TMNoTes.
OnTtumanbHbIl kpuTepuid. Oblias normyeckas cxema KpuTepus NPOBEPKK napameTpuyeckmx runotes. Nposepka
rMNoTE3 O YNCNOBbIX 3HAYEHUSAX HEN3BECTHbBIX MapamMeTPOB reHepasnbHOM COBOKYNHOCTU (CpenHUX, Aucnepcun,
BeposiTHocTen "ycnexa"). Kputepuin "xm-ksagpat" u ero npumMeHeHve ans npoBepKky rmnoTes o cornacuu
SMMUPUYECKOro pacnpeneneHns n BolbpaHHoli Moaenu. OyHKLMOHANbHAS, CTaTUCTUYECKas 1 KOPPENSUMOHHAS
3aBrcnMocTu. KoppenaumoHHbI aHanns 1 ero 3agada. AHanns napHblX CBA3en MeXay KONM4eCTBEHHbIMU
nepemeHHbIMU. KoppensaumnoHHoe none u koppensumoHHas tabnuua. KosdguumeHT NMHERHOR koppensuum, ero
CBOICTBA, OLiEHMNBaHKE Mo BbIGOpKe, NPOBEPKA 3HAYMMOCTU. PerpeccroHHbli aHann3 1 ero 3agada. MNapHoiii
PEerpecCcuoHHbIA aHanma, NoCTPoeHNe Mo BbIBOPKE YpaBHEHUS NMAPHO NMHENHOR perpeccuu.

5. MepeyeHb yue6HO-MeTOQMYECKOrO obecnevyeHns OJI CaMOCTOsSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuMnInHe (MOAayIto)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4YHYIO 1 CMPaBOYHYIO MTEpaTypy, BbINONHAT 3aaHusi, HanpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHun3auus caMocTosTenbHOM paboTbl 0ByHaoWMXCSH PErNaMEHTUPYETCS HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKNIOYAS:

Mopsnok opraHM3aLmmn 1 ocyLecTBIeHNs 06pa3oBaTenbHON AeaTeNbHOCTY No 06pasoBaTefibHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoint @enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHONM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHEro pacnopsiaka enepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCLMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLUMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMMbl U OOPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaemble
KOMMeTeHLUm

dran TeMbl (pa3pernbl) AUCLUMNNUHDBI

Cemectp 1
TeKyLLMI KOHTPO/Tb

1. Onpegenutenn.

2. Matpuupl.

3. CuCTEMBI NUHENHBIX anrebpanyeckrx ypaBHEHMWIA.

4. ApucbmeTnyeckuin Bektop. N-MepHOe BEKTOPHOE NPOCTPaHCTBO.
EBknvMooOBO NpOCTpaHCTBO.

5. BekTopHas anrebpa.

6. MNpsiMble AMHUK 1 NNOCKOCTM.

7. KpuBble 1 NoBEpXHOCTM BTOPOro nopsaka.

8. KomnnekcHble yncna. MHoro4neHsl 1 anrebpanyeckue
ypaBHEHNS.

[MncbMeHHoe
1 |pomalwHee 3apaHue [OlK-1, OlMK-2
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

1. Onpegnenutenw.

2. Matpuupl.

3. CUCTEMBI NUHENHBIX anrebpanyecknx ypaBHeHMWIA.

4. ApndomeTunyeckmnin Bektop. N-MepHoe BEKTOPHOE NPOCTPaHCTBO.
5 [KoHTponbHas OMK-1 , OMK-2 EBKMO0BO MPOCTPAHCTBO.

pabota 5. BekTopHas anrebpa.
6. [MpsiMble NIMHWMK 1 NNOCKOCTK.
7. KpvBble 1 MOBEPXHOCTW BTOPOro nopsaka.
8. KomnnekcHble yncna. MHorovneHsl 1 anrebpanyeckue
ypaBHEHUS.
3ader OrlIK-1, OMnK-2
CemecTp 2

TeKyLLMI KOHTPO/Tb

9. MHoxecTBa yncen. encrentenbHble yncna. @yHkums.
10. Npenen 4Y1CcnNoBON NOCNEAOBATENbHOCTA, (OYHKLIMK.
HenpepbiBHOCTb doyHKUMK. TOYKM paspbisa.

11. MNpownssoaHble 1 gndbdepeHumansl PyHKLUN OLHOW
lMucbMeHHoe nepemeHHol. OCHOBHbIE TEOpeMbI 0 AudepeHUnpyembIxX
1 |pomawHee 3apaHve |OlK-1, OMK-2 GOYHKLUAX U NX MPUNOXEHUS.

12. NccneposaHune oyHKLMIA C MOMOLLbIO NPOVU3BOAHbIX,
NMOCTPOEHNE NX rpacorKoB.

13. dyHKUMS N-nepemeHHbIX. Npon3BoaHble U audpdepeHumans
PYHKLMMN N-NEepPeMEHHbIX. DNeMeHTbl TeopUn Nons.

14. OKCTPEMYMbI (PYHKLUMIA HECKONBKUX MEPEMEHHbIX.

9. MHoxecTBa Yncen. lencteutenbHble yucna. PyHKUmMS.
10. MNpenen 4yncnoBom NocnenoBaTenbHOCTU, PYHKUMN.
HenpepbIBHOCTb oyHKUMW. TOYKM paspbiBa.

11. MNpownssogHble 1 anddepeHumansl PyHKLUN OLHOW
nepemeHHoi. OCHOBHbIE TEOPEMBI O AUcepeHLNPYEMbIX
2 KoHTpon.Has Orl1K-1, OlK-2 GOYHKUUSAX U UX NPUNOXEHUS.

paGota 12. ViccnepoBaHue OyHKLUMIA C MOMOLLbIO NPON3BOAHbIX,
NOCTPOEHMNE NX rpadonkos.
13. ®yHKUMS n-nepemeHHbIX. [1ponssogHble 1 auddepeHumnansi
OYHKLIMMN N-NEPEMEHHbIX. DNEMEHTLI TEOPUN MONS.
14. OKCTPEMYMbI (PYHKUMIA HECKONBbKUX MEPEMEHHDIX.
3auer OriK-1, OriK-2
Cemectp 3

TeKyLLNA KOHTPO/Ib

15. HeonpenenéHHbii nHterpan.

16. OnpenenéHHblli nHTerpan. HecobCTBEHHbIE MHTErPasbI.
17. KpaTtHble nHTerpanbl.

18. dndbcbepeHumanbHblie ypaBHEHUS NEPBOro NopsaKka.
19. dndbcbepeHumanbHble ypaBHEHUS BbICIIUX NOPSOKOB.
Cuctembl Y.

15. HeonpenenéHHbliii uHTerpan.
16. OnpenenéHHbiii nHTerpan. HecobCTBEHHbIE MHTErpabl.
5 KoHTponbHas OMK-1 , OMK-2 17. KpatHble nHterpansi.

[NncbmeHHoe
1 |pomalwHee 3apaHue [OlK-1, OlMK-2

paboTa 18. OudpcbepeHumnanbHble ypaBHEHNS NepBoro nopsaka.
19. dudpcpbepeHumnanbHble ypaBHEHNS BbICLUMX NOPSOKOB.
Cunctembl Y.
3auer Or1K-1, OlK-2
CemecTp 4

TeKyLL U KOHTPO/Ib

20. Yncnosble pagbl. PyHKUMOHANbHbIE PAObI.

21. KombuHatopwmka.

[VICBMEHHOS 25. CnyuaiiHble coBbITMS U X BEPOSATHOCTM. CnyyaiHbie
BENVNYMHDI.

1 |somauree sananue |OMK-1, OMK-2 23. OCHOBHbIE MOHATWSA 1 334241 MAaTEMATUYECKOW CTaTUCTUKN.

MpenBapuTenbHas 06paboTka CTaTUCTUHECKUX OaHHbIX.

Cratnctuyeckoe OLEeHVBAHME U MPOBEPKA MMMoTes.

WccnenosaHne B3auMocBa3elt ClydYanHbIX BENYUH.
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

paboTa

KoHTponbHas

OrK-1, OrkK-2

BENNYUHbI.

20. Yncnosble pagbl. PyHKUMOHANbHbIE PAAbI.
21. KombuHaTopwka.
22. CnyyarliHble cobbITUS U MX BEPOSATHOCTW. CnyyaliHble

23. OCHOBHbIE MOHATMA 1 324241 MAaTEMaTUYECKON CTATUCTUKM.
MNpenBapuTenbHas obpaboTka CTaTUCTUYECKNX AAHHBIX.
CraTncTnyeckoe oLeHNBaHe 1 NpoBepKa rmnoTea.
WccneposaHune B3anMocBA3el CrydYanHbIX BENYUH.

Sk3aMeH

OriK-1, OriK-2

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax ux oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpOns
OTnnyHO XopoLuo Y nosn. Heyan.
Cemectp 1
TeKyL i KOHTPONb
MucbMeHHoe  ([paBunbHO BbINONHEHDI ([TpaBMnbHO BbINONHEHa |3anaHns BbINONHEHbl  |3a0aHus BbINOMHEHbI
JHoMmallHee BCE 3a4aHus. 6onblwag yacTb bonee 4eM HanonoBKHy. [MeHee YeM HanonoBuHy.| 1
3apaHve MNponoeMoHcTpMpoBaH  [3adaHuii. MpucyTcTyoT MponemoHCcTpUpoBaH
BbICOKUIA YPOBEHb MpwucyTcTBylOT cepbésaHble oWnbKu. HEYLOBNETBOPUTENbHBbIA
BafleHNsl MaTepranoMm. [HesHaunTenbHble MNpoaeMOHCTPUPOBaH  |ypOBEHb BnaneHUs
MposiBneHs owmnbKM. YOOBNETBOPUTENbHBIA  [MaTepuanom.
npesocxoAHble MponeMoHCTPUPOBaH  |ypoBeHb BnaaeHUs MposiBneHs
CnocobHOCTM XOpOLWNIA ypOBEHb mMartepuvanom. HeJocTaTo4Hble
NPUMEHATL 3HaHWSA U [BnageHus matepuanoM. ([posiBneHbl HU3KKe CnocobHOCTM
yMEHNS K BbiMonHeHUo |[posBneHbl cpefHne  |cnocobHOCTH MPUMEHATb 3HAHUS 1
KOHKPETHbIX 3a4aHWiA.  [cnocobHOCTM NPUMEHATb 3HAHUS N [yMEHMWS K BbINONHEHWIO
MPUMEHATb 3HAHUS N [yMEHWS K BbINMOMHEHMIO [KOHKPETHBIX 3a0aHWiA.
YMEHUS K BbIMOMHEHUIO |KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHWiA.
KoHTponbHas |[paBunbHO BbiNONHEHD! |[1paBuabHO BbiNONHEHA [3a0aHuns BbINMOAHEHbl  (3a0aHWS BbiNOMHEHD
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanNoOMOBWHY. [MEHEE YEM HAMOMOBUHY.| 2
MpoaeMoHcTpupoBaH  [3anaHui. MpucytcTaytoT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHauynTenbHble MNpooeMOoHCTpMpOBaH  |ypoBEHb BNageHns
MposBneHsl ownbKm. YOOBNETBOPUTENbHBIA  [Matepuanom.
NpeBoCXoAHbIE MponeMoHCTPMPOBaH  ypoBEHb BNageHUs MposBneHs
CnocobHOCTH XOPOLWWiA ypOBEHb mMarepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnageHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHMS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHWUA.
KOHKPETHbIX 3a0aHui.
3auteHo He 3auteHo
3aver Obyyatowwnitics obHapyxun 3HaHue ocHoBHoro  [OByvatowmincs 0bHapyXun 3HauMTeNbHbIE
y4ebHO-NporpaMmMHoro matepuana B obbeme, npobenbl B 3HaHNSX OCHOBHOrO
HeobxoAvMOM Ans fanbHenwern y4ebbl n y4eBHO-NporpamMMHOro Matepvana, fomnycTun
npeacrosie paboTbl MO CNeumanbHoOCTy, NPUHUMNANbHBIE OWMOKU B BbINONHEHUN
CrpaBswicy C BbIMOMHEHNEM 3a0aHUN, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
npeayCcMOTPEHHbIX NPOrpamMMoi OUCLMMAUHLL.  [CNOCOBEH NPOAONXUTL 0By4eHne nnu
NPUCTYNUTb MO OKOHYaHUW yHUBEepcuTeTa K
npogpeccroHanbHo AesTenbHocTh 6e3
LOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
OVCLMMINHE.
CemecTp 2
TeKywWu it KOHTPONb
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dopma Kputepum dran
KOHTpOns OL.eHUBaHUsI
OTnN4YHO Xopoluo Y nosn. Heyn.
lMncbmeHHoe  |[paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHa (3anaHus BoiNONHEHbl  (3anaHuns BoIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKUIA YPOBEHb MpucyTtcTBytOT cepbéaHble oWwnbKm. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHbl owmnobkm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPUMEHSITb 3HaHUS U [BNageHus MmatepuanoM. |lposiBneHbl HU3kue crnocobHoCcTM
YMeHUs K BbinonHeHuto |([posiBneHbl cpeaHne  |crnocobHocTr NPUMEHSITb 3HAHNS U
KOHKPETHbIX 3aaHuiA. |cnocobHOCTH NPUMEHSITb 3HAHUS U [YMEHUS K BbIMONHEHUIO
NMPUMEHSITb 3HAHUS U |yMEHWS K BbIMONHEHWUIO |KOHKPETHbIX 3a0aHuiA.
YMEHWS K BbIMONIHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a4aHuni.
KoHTponbHas |[paBunbHO BbINONHEHDI |[IpaBuibHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3anaHns BbIMOHEHDI
pabota BCE 3a4aHus. 6onblwas yacTb 6onee 4eM HarnonoBUHY. [MEHEE YEM HANONOBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpwucyTtcTByOT cepbéaHble oWwnbkm. HeyLOBNETBOPUTENbHbIN
BNafeHns MaTepmasnoMm. |HE3HAYNTENbHbIE lMpooemMoHCTpUpOBaH  |ypPOBEHb BNageHus
MposBneHsbl ownbkm. yOOBNETBOPUTENbHLIA  |Matepuanom.
NpeBoOCX0OHbIe [MpooemMoHCTpMpOBaH  |ypOBEHb BNageHNs MposBneHsl
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUMEHSTb 3HAHUA 1 [BNageHus matepuanoM. |[posBneHbl HU3kue CMnocobHOCTM
YMEHUS K BbinonHeHnto ([MposiBneHbl cpeaHne  |crnocobHocTr NPUMEHSTD 3HAHNS U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPUMEHSATb 3HAHUA U [yMEHWS K BbIMONIHEHWNIO
NPUMEHSTb 3HAHNSA U |yMEHNS K BbIMONMHEHNIO |KOHKPETHBIX 3a4aHuiA.
YMEHWS K BLIMOIHEHNIO |KOHKPETHBIX 3a4aHuniA.
KOHKPETHbIX 3a4aHuI.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMAManbHble OWNOKK B BbINONHEHWUN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeLyCcMOTPEHHbIX NPOrpamMMol ANCLUMMANHBL.  [cnocobeH NPoaoNXUTb 0ByHeHue nunm
NPUCTYNUTb MO OKOHYAHUN YHMBEPCUTETA K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMOSTHUTENBHBIX 3aHSATUIA MO COOTBETCTBYHOLIEN
AVCUMnInHe.
CemecTp 3
TekyLLUA KOHTPONb
lMncbmeHHoe  |paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3afaHus BbINONAHEHbI  (3anaHns BbIMOMHEHDI
nomaiHee BCE 3aaHus. 6orblias YacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBUHY.| 1
3afaHve MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKUI YPOBEHb MpucyTtcTeytoT cepbEésHble oWmnbKy. HeyLOBNETBOPUTENbHbIN
BNnafeHns MatepmanoMm. |He3HauymTenbHbIE lMpooemMoHCTpUpoBaH |ypOBEHb BNageHWs
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHbIA  |[MaTepuanom.
NPeBOCXOAHblEe [MpooeMoHCTpUpoBaH |ypOBEHb BNageHNs [MposiBneHsbl
CrnocobHoCTM XOPOLWWA ypOBEHb maTtepuanom. HeLoCTaTo4Hble
NPUMEHSTb 3HaHUSA U [BNageHus matepuanom. |lpossneHbl HU3kue crnocobHoCTM
YMEHWsI K BblNoNiHeHUo |MposiBneHbl cpenHne  [cnocobHoCTm NPUMEHSATD 3HAHNS U
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NPUMEHSTb 3HAHUSA U [YMEHWS K BbIMONHEHWNIO
NPUMEHSATb 3HAHUSA U |YMEHWS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
YMEHWS K BbIMNOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHui.
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
MNpooeMoHCTpMpoBaH  [3amaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafeHns matepuanoMm. (HesHauymTenbHble MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoCXoAHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
cnocobHoCTM XOpOLWWiA YpOBEHb mMarepvanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe cnocobHocTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
y4yebHO-NporpaMmMHoro matepuana B 06 beme, npo6enbl B 3HAHNSIX OCHOBHOTO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npencrosiei paboTbl MO CReLUansHOCTH, NPVHUMNanbHble OWMOKM B BbIMONHEHWN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
npeaycMOTPEHHbIX MPOrpaMMol AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHue nnm
NPUCTYNUTb NO OKOHYaHWM yHMBEpPCUTETA K
npogoeccroHanbHon oesTenbHocTy 6es
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
LMCLMNNNHE.
CemecTp 4
TeKyL i KOHTPONb
MNMucbmenHoe  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINOAHEHA (3a4aHuUs BbIMOAHEHbI  |3a4aHns BbIMOMHEHbI
JoMallHee BCE 3a4aHus. bonblwag yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHue MNponoeMoHcTpupoBaH  [3adaHuii. MpucyTcTyOT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npesocxoAHble [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLWNIA ypOBEHb martepuvanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
MPUMEHSATb 3HAHUAA U [yMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHU.
KOHKPETHbIX 3a4aHuI.
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbINONHEHA [3a0aHuns BbINMOMHEHbI  (3a0aHWS BbiNOMHEHD
pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 2
MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHauynTenbHble MNpooeMOoHCTpMpOBaH  |ypoBEHb BNageHns
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MponeMOHCTPMPOBaH  [ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOPOLMNA YypOBEHb marepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnaneHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHMS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHWUIA.
KOHKPETHbIX 3a0aHui.
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl

cuncreMatnyeckoe m
Fﬂy60KO€ 3HaHune

B 3HAHMSX OCHOBHOrO
y4yeBbHO-NpPorpaMMHOro

y4eBHO-MPOorpaMMHOro
MaTtepuana, ycnewHo

y4yebHO-NporpaMMHoro
maTtepvana B obbeme,

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 ONCUMMNNUHBI, NOKasan |nNporpamMMoii, 3HakoMm C  |Uau NPUCTYNNTb No
JOMONHUTENbHOM cuctemMatmyeckun OCHOBHOW NuTepartypou, |oKoHYaHnn
nuTeparypon, XxapakTtep 3HaHui no pekomeHOoBaHHOM yHUBepcuTeTa K
pekomMeHO0BaHHOM ancumnnuHe n nporpammor npogoeccnoHasnbHom
nporpammon CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
ONCLMMNUHBI, YCBOWST  |CAMOCTOSATENIbHOMY NOrpewHoCT B OTBETE  [OOMNONHUTENbHbIX
B3aMMOCBS3b OCHOBHbIX [MOMOMHEHMIO U Ha aK3ameHe v npwu 3aHATUR No
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINONHEHUN COOTBETCTBYIOWEN
WX 3Ha4YeHuUn ans HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ancumnnuHe.
npvobpeTtaemol paboTbl 1 3amaHuii, Ho obnapaert

npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU

TBOpYeckue hesarenbHoCTH. 3HaHMaAMN ons nx

cnocobHocTu B
NOHUMAaHWKN, U3NOXEHUN
1 UCMONb30BaHUN
y4yebHO-NPOorpaMmMHoro
maTtepvana.

yCTpaHeHus nog
PYKOBOICTBOM
npenogaeaTensi.

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, 3,4,5,6,7,8

Tembl 1,2,3,4,5,6,7,8

MNpumepHbIe 3a8aHns:

Tema 1. Onpegenntenu.

OnpegnennTtenu 2-oro, 3-ero NOpsiAKOB, MOPSAKA n; CBOWCTBA ONpedenuTeneit; MMHopbl 1 anrebpanyeckne LOMNOMHEHNS;
pasnoXeHve ONpPenenMTens no aNeMeHTaM CTPOKM uUnm cTonbua; BolMCNEHUE ONpenenuTenei.

Tema 2. Matpuupl.

LeictBus Ha MatTpuLaMu (CNOXEHWE, YMHOXEHWE Ha YMCNO, NMHEAHas KOMOMHaUMS MaTpUL, YMHOXEHUE Ha MaTpuLLy);
anemMeHTapHble NPeobpa3oBaHnsa MaTpUL; HaXoXaeHne 6asUCHOro MMHOPA; BbIYMCIEHNE paHra MaTpuLbl; obpaTtHas
MaTpuLia, OCHOBHbIE CNOCOOLI €€ HAaXOXAEHNS; MAaTPUYHbIE YPABHEHMS, UX PELIEHME.

Tema 3. CuUcTeMbl NMNHENHbIX anrebpanyeckmx ypaBHEHWIA.

MatpuyHas 3anuce CI1AY; pewermne CJTAY metonom obpaTHOM MaTpuLbl; opMynbl Kpamepa; aneMeHTapHble
npeobpasosaHus CJ1AY; peweHune C/TAY meTomom Maycca; coyHoameHTanbHas cuctema pewenuin (PCP), eé
HaxoxaeHve.

Tema 4. ApudpMeTnHecKnii BEKTOP. -MEPHOE BEKTOPHOE NPOCTPaHCTBO. EBKNNMAOBO NpOCTPaHCTBO.

LeicTBus Han apMpPMeTUYECKUMI BEKTOPAMU (CNOXEHME, YMHOXEHWE Ha YMCNO, NMHEHas KOMOMHaLUS BEKTOPOB);
cKkansipHoe Npom3BefeHne BEKTOPOB; KOOPANHATLI BEKTOPA B .

Tema 5. BektopHas anrebpa.

PelweHue npocTeniumx 3anay BEKTOPHOM anrebpbl B KOOPAMHATHON (POPME (BbIYUCIEHVE OIUHBI M HANPABASOWUX
KOCWHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOHKAMUN; PACCTOSIHUS MeX Ay TOHKaMu; KOOpAMHAT TOHKMU,
Jensuwei oTpe3oK Nononam); ckansipHoe Npon3seaeHne BEKTOPOB, ero NpUMEHeEHNe 4Ns PeLeHNs reoMeTpuyeckmx
3a4ad (BblYMCNEHNE yrna Mexay BeKTopamu, OnnHbl BEKTOpa, NPOEKUMM BEKTOpa Ha BEKTOP); yCnoBme
nepneHa4nKynspHOCTY BEKTOPOB; BEKTOPHOE N CMEeLWaHHOe Npou3BeaeHnst BEKTOPOB, NX MPUMEHEHUS ONS pPeLleHNs
reoMeTpUYecKnx 3aaay (BblHMCNeHMe Niowaneli TPeyronbHNKOB U napanienorpaMmmoB, 06 EMOB TETPasLpPoB U
napannenenvnenos); YCNOBUSA NapanienbHOCTM U KOMMNaHapHOCTW BEKTOPOB.
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Tewma 6. [psMble NIMHUK 1 NNOCKOCTU.

CocTaBneHuve ypaBHEHUA NPSIMOIA; pacCTOSIHME OT TOYKM [0 NPSMON; yron Mexay AByMS NPSIMbIMU; TOYKa NepeceyeHuns
NPSMbIX; YCNOBUS NapannenbHOCTU 1 NEPNEHANKYNSAPHOCTA ABYX NPSMbIX; HOPManbHbI BEKTOP MIOCKOCTU, €ro
HaxoXeHue; COCTaBNeHNe ypaBHEHNI NNOCKOCTMW; B3aMHOE PacnonoXeHne AByX NNOCKOCTEN; pacCTOsHME OT TOYKM 00
MNOCKOCTMW; HANPaBNSIOWMIA BEKTOP NPSMOI B MPOCTPAHCTBE, €ro HaxX0XAeHWe; COCTaBNEeHNE YPaBHEHWUIA NPSMON B
NPOCTPaHCTBE; B3aMMHOE PACMONOXEHUE ABYX NPSMbIX B MPOCTPAHCTBE; B3aMMHOE PACMONOXeHWE NPSIMOA U MAIOCKOCTU.

Tema 7. KpyBble 1 NOBEPXHOCTU BTOPOrO NopsiaKa.

Knaccugomkaums anrebpanyeckunx KpyBblx BTOPOro Nopsiaka; OKpyXHOCTb, annunc, runepbona, napabona, nx
KaHOHWYECKUEe YPaBHEHWSI, XapakTePUCTIKU; MOCTPOEHUE OKPYXHOCTH, anaumnca, riunepbonbl, napabonbl, 3aaaHHbIX
06WuM ypaBHEHUEM.

Tema 8. KomnnekcHble yncna. MHorouneHsl 1 anrebpanyeckme ypaBHeHums.

KomnnekcHble Yncna, nx naobpaxeHre Ha NI0CKOCTH; pasnnyHble oopMbl 3anmncy KOMMNEKCHbIX YACEN; AeACTBUS Haq
KOMMNEKCHBLIMM YUCNaMK; U3BNEYEHME KOPHS N-0i CTEMEHN M3 KOMMNEKCHbBIX YACEN; HAXOXAEeHNE KOPHEN
anrebpanyecknx ypaBHEHMA HA MHOXECTBE KOMMNEKCHBIX YACEN (B YACTHOCTU KBAAPATHOIO YPaBHEHMS).

2. KoHTponbHas pabora

Tembl 1,2,3,4,5,6,7,8

Tembl 1,2,3,4,5,6,7,8

CopnepxaHue KOHTPObHO paboThl:

1) OnpenennTenu BTOPOro 1 TPETbEro NOPSAKOB, UX BbIYVCNIEHUE, MAHOPbI U anrebpaniyeckre OONONHEHNS;

2) onpenennteny 4eTBEPTOro NOPsSAKa, X BbIYUCNEHUE NO POPMyNaM PasnoXeHNs;

3) pelricTBMA HaA MaTpvuammn (TPaHCNOHMPOBaHME, CNOXEHWE, BblYMTaHNe, YMHOXEHME Ha YACHO, YMHOXEHMWE Ha
MatpuLy), obpaTHas MaTpuLa: onpeaeneHne, ycnosre CyLLecTBOBaHNS U HaxoxaeHne (Meton obpaTHoin MaTpuubl);

4) pewenune CJIAY metonom Kpamepa;

5) pewenne CJ1IAY meTtonom Maycca;

6) nelicTBna Han apudOMEeTMHECKMM BEKTOPaMIK (CNOXEHNE, BblYUTaHNE, YMHOXEHUE Ha YACNO), CKa-NAPHOE
npovn3BeaeHNE apUPMETNYECKNX BEKTOPOB, OPTOrOHANbHOCTb BEKTOPOB;

7) KOMNIaHapHOCTb, KONMMHEAPHOCTb, OPTOrOHaNBLHOCTb, PABEHCTBO BEKTOPOB, BEKTOPHOE NPON3BEAEHNE U €r0 MOSY b,
NX HaXOXAeHwe;

8) pelueHune 3anay BEKTOPHON anrebpbl: KOOpAUHATEI BEKTOPA U €r0 ANVHa, AeNeHne 0TPe3ka nononam, paccTosiHie
MEX [y TOYKaMu, NPOEKLIMS BEKTOPA Ha BEKTOP, CKaNspHOe NPOM3BeOeHNE, YrOn MeXy BEKTOpaMu, nnowanb
TPeyronbHUKa 1 NapannenorpamMma, o6bém nupammabl, MPUHALNEXHOCTb YETIPEX TOYEK OOHOM MNOCKOCTH;

9) pelieHne 3a8ay aHaNUTUYECKON reOMETPUM: Pa3NNYHbIE (DOPMbI 3AMMCU YPAaBHEHUS NPSAMOIA Ha NMIOCKOCTM
(Npoxofsiwer Yepes TOUKY NEPNEHANKYNAPHO BEKTOPY, NapanienbHO BEKTOPY, Yepes3 ABE TOUKU, C YrNIOBbLIM
KO9(hPULIMEHTOM, B OTPE3KAX), YroNn MexXay NpsiMbIMU, TOYKA NepeceyeHns NPsIMbIX, PACCTOSIHWE OT TOYKM IO MPSIMOA Ha
MIOCKOCTM, YCNOBMS NapannenbHOCTV U NEPNEHANKYNSPHOCTU NPSMbIX, Pa3NuyHbie (0OPMbI 3aMMCU YPaBHEHMS
MIOCKOCTM (NPOXOASIWEN Yepes TOUKY NEPNEHANKYNSAPHO BEKTOPY, YEPE3 TPW TOUYKW, B OTPE3Kax), yron Mexay
MNOCKOCTSIMU, PACCTOSIHNE OT TOYKM A0 NNOCKOCTW, YCNOBMS NapannenbHOCTV U NEPNEHANKYNSPHOCTU NNOCKOCTEN,
pasnnyHble hOPMbl 3aNnCK ypaBHEHNS MPSIMOI B NPOCTPaAHCTBE (NMPOXOASLLEN Yepe3 ABE TOUKU, NapaMETPUIECKOE),
yron mexay npsiMbiMm1, NPSIMOA 1 MAOCKOCTbIO, YCNOBMS NapannenbHOCTV U NEPNeHANKYNSPHOCTU NPSIMORA 1 NIOCKOCTH,
TOUKa NEPECEYEHMS NPSIMOA 1 MNOCKOCTY;

10) Knaccugomkaumnsa KpyBbIX BTOPOro nopsaka, HaxoXxneHne BeplmnHbl napa6onb|, LUeHTpa 1 pagunyca OKpy>kHOCTH,
LLeHTPOB annunca n r|/|r|ep6or|b|, KaHOHM4YecKune ypaBHeHUA annunca, r|/|r|ep60r|b| n napaéonbl HaxoXxaeHne nx gooKyCcoB U
9KCLEHTPUCUNTETOB.

Togom lMaycca;

3aver

Bonpocebl k 3a4eTy:

Bonpochl k 3a4eTy:

1. OnpenennTenn 2-oro 1 3-ero nopsaka, ux eolyncneHne. OCHOBHbIE CBONCTBA onpeaenuTenei.

2. MNMoHsATHe onpenennTens n-oro nopsaka. MuHop n anrebpaunyeckoe LOMOMHEHNE aneMeHTa onpenenuTens. Teopema o
pasnoXeHUn onpenenuTens no anemMeHTam CTpoku unm ctonbua.

3. MNoHATMe MaTpuubl. HacTHble BUAbI MaTpuL, (KBaapaTHas, TpeyronbHas, anaroHanbHas, Hynesas, eamHn4YHas).

4. OneMeHTapHble NpeobpazoBaHns MaTpuLl. MNOHSATUE SKBUBANEHTHOCTM 1 PABEHCTBA MATPWL.

5. HelicTBMa Hag Matpuuamm (CNOXeHne, BbiYMTaHNE, yMHOXEHME MaTPULLbl HA YACNO, YMHOXEHNE MaTpULbl Ha MaTpuLy)
1 X CBOMCTBA. JIHeHas koMbuHaums maTpuu,.

6. MuHop k-oro nopsinka, 6a3ncHbli MUHOP, paHr MaTpuubl. BeldncneHne paHra MatpuLbl.

7. MNMoHsiTne 0bpaTHoO MaTpuLbl. BoipoXAeHHbIE N HEBbIPOXAEHHbIE MATPULLI. TEOPEMA O CyLLECTBOBaHNN 0OpaTHONM
matpuubl. OCHOBHblE CNOCOBbI HAXOX AEHMS 0BpaTHON MaTpULbl.

8. MaTpunyHble ypaBHEHNS 1 X peLleHne.

9. MoHsTME cruCTEMBI NMHENHBIX anrebpanyeckux ypasHeHuit (C/TAY). HactHble Buabl CJTAY (kBappartHas, 0fHOpOLHas,
HeogHopogaHas). Matpuua, pacwmpeHHas matpuua, onpenenmtens CI1AY.

10. PeweHwne, MHoXecTBO pelweHuin CJIAY. CoBMECTHOCTb, HECOBMECTHOCTb, ONPeaenéHHOCTb, HeonpPeaenéHHOCTb,
akBmBaneHTHocTb CJ1AY. Kputepwuii coBmectHocTu CI1AY (Teopema KpoHekkepa-Kanennn).

11. Metog Kpamepa ons peweHus CJTAY n ycnosusi ero npMeHNMOCT!.
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12. MatpuuHas cpopma 3anucu CITAY. MaTpuyHelii crnocob (Meton obpatHoi Mmatpurubl) pewenust CITAY n ycnosus ero
NPUMEHNMOCTN.

13. OnemeHTapHble NpeobpasosaHns CITAY, nx ocHoBHoe cBoiicTBO. MeTop Maycca pewenust C/TAY v ycnoeus ero
npmMeHMMocTu. basncHble 1 cBO6OHbIE HeM3BeCTHbIe. HaxoxaeHue obwero pewenus C/TAY. YacTHble pelweHns CITAY.

14. OpHopoaHble CJTAY, ycnoBums CylleCcTBOBAHNS NX HEHYNEBbIX PELWEHMNIA, CBOACTBA NX YACTHbIX PELLEHNI.

15. MNoHATMEe NNHENHON He3aBNUCUMOCTM U 3aBUCHMOCTM HaCTHbIX pelweHnin ogHopoaHon CI1AY. dyHaameHTanbHas
cucTtema peweHuii (PCP) n eé HaxoxaeHwue. MNpeacTtasnexHve obuero pewenns ogHopoaHoi CI1AY yepes CP.

16. [MoHATME N-MepHOro apndMeTM4eckoro BekTopa. PaBeHCTBO BEKTOPOB. [leicTBus Hap BekTopamu (CNnoxXeHue,
BbIYMTAHUE, YMHOXEHMWE HA YUCIIO, YMHOXEHNE Ha MaTpuuy). JIuHeilHas KOMOUHALMS BEKTOPOB.

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

18. Crctema BEKTOPOB 1 €€ NnHeliHas koMbuHauust. MNoHsIT1e NMHERHOW 3aBUCMMOCTM 1 HE3aBUCUMOCTY CUCTEMDI
BEKTOPOB. Teopema 0 HEOBXOAMMOM 1 [OCTATOYHOM YCNOBUSIX MMHEAHOI 3aBUCHMOCTMN CUCTEMbI BEKTOPOB.

19. MoHsiTMe BEKTOPHOrO NpocTpaHcTea R n, eBknnpgoea npocTpaHcTea. basuc, kaHoHn4eckunin 6asuc 1 paHr R n.

20. PasnoxeHue BekTopa B R*n no BekTopam ero 6asuca. KoopauHatbl Bektopa B R™n.

21. lNoHsATUe reoMeTprnyeckoro Bektopa. PaBeHCTBO BEKTOPOB. [poTnBONONOXHLIN BeKTOp. OpT Bek-Topa. MNpoekuus
BEKTOpPA Ha BEKTOP.

22. ['padpnyeckme npasmna CNOXEHUS, BbIMUTAHWS, YMHOXEHNS BEKTOPA Ha YMCHO.

23. KonnuHeapHocTb BeKTOpOB. baauc v kaHoHudeckuli 6asnc nnockoct RA2. KoopauHatel BeKTopa.

24. KomnnaHapHocTb BekTopoB. basnc n kaHoHn4eckuit 6a3uc npoctpaHctea R*3. KoopanHaTtel Bek-Topa.

25. TNoHsATUe nekapToBol cmcTeMbl kKoopauHat B RA3. Panunyc-BekTop, KoopAnHaThl TOYKU. BbluncneHne onnHbl BEKTOPA;
HanpaBnsWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOYKAMU; PACCTOSHNS MEX DY TOUYKaMMU.

26. CkanspHoe nponsseneHne BeKTOPOB, ero CBOWCTBA, BbipaXeHne Yepes KoopanHaTbl BEKTOPOB. BeluncneHue yrna
Mex Ay BeKkTopamu. YCnosue opToroHanbHOCTH BEKTOPOB.

27. BekTopHOE Npon3BefeHre BEKTOPOB, Ero CBONCTBA, BbIpaXeHUe Yepes KoopanHaThl BEKTOPOB. BeiuncneHne
nnowanen napanienorpammoB 1 TPEYroNbHUKOB. YCNOBNE KONMUHEAPHOCTN BEKTO-POB.

28. CmellaHHOe Npou3BeaeHe BEKTOPOB, CBONCTBA, BbipaXeHWe Yepes KoopanHaThl BeKTOPOoB. BbluncneHme 06bEMoB
napannenenvnenos 1 TeTPasfpoB. YCNOBME KOMMNIaHAPHOCTY BEKTOPOB.

29. MNpsimasi IMHKA Ha NIocKocTH, eé oblee ypaBHeHWe. HopMasbHbIN 1 HanpasnsowWwmi BeKTopbl NpsiMoii. MocTpoeHne
NPsSMOIA.

30. PasnunyHblie BUAbl ypaBHEHMW NPAMOIA Ha MNOCKOCTU (HOpManbHOE YpaBHEHNE; KAHOHWYECKOE YpaBHEHVe; ypaBHeHne
npsAMoK, Npoxoaslen Yepes ABE TOYKW; YpaBHEHME NPAMON C YrNoBbIM KO3(PPULNEHTOM; ypaBHEHNE NPSMON B
oTpeskax).

31. PewweHne npocTeiiwmx 3agay ¢ NpsMoii Ha NIOCKOCTY (HaxoXA4eHWe PacCTosHMS OT TOYKM 4O NPSAMOIA; BblYUCNEHME
yrna mexay npsiMbiMu1; HaXoXA4eHne TOYKM NepeceveHmns NpsmMblX; YCTaHOBNEHNE NapanfiefibHOCTH 1
nepneHanKynsapHOCTU NPSIMbIX).

32. MnockocTb, eé oblee ypaBHeHMe. HopManbHbI BEKTOP MAIOCKOCTA 1 ero HaxoxaeHue. [MocTpoeHmne nnockocTu.
33. PasnunyHble BuAbl ypaBHEHW NNOCKOCTU (HOpManbHOe YypaBHEHUE; ypaBHEHWE NNOCKOCTU, MPOXOAsLel Yepes Tpu
TOYKM; ypaBHEHMWE MNOCKOCTUN B OTpe3Kax).

34. PelweHne npocTeiiwmx 3agay ¢ NNOCKOCTbIO (HAXOXAEHNE PACCTOAHNSA OT TOYKMU A0 NAOCKOCTUW; BblYMCIEHNE yrna
Mex Ay NIoCKOCTSAMM; yCTaHOBNEHME napanienbHOCTU 1 NepneHankynsapHOCTU MNNOCKOCTEN).

35. MNpsimast NMHKS B NPOCTPaHCTBE, €€ obuiee ypaBHeHMe. Hanpasnsowmii BEKTOp NPsIMOiA, ero HaxoXAeHue.

36. PasnuyHble BUAbl ypaBHEHMWI MPSAMOIA B MPOCTPAHCTBE (KAHOHUYECKOE YPaBHEHWE; YpaBHEHNE NPSMON, MPOXOAsALEl
yepes [BE TOUKMW; MapaMeTpnyYeckoe ypaBHEHNE).

37. PelweHne npocTeniwmx 3agay ¢ NpsIMOA U MNIOCKOCTbIO B MPOCTPAHCTBE (BbIYMCNEHNE Yria Mexay ABYMS MPSAMbIMY,
Mex Ay NPsIMON 1 MNIOCKOCTbIO; YCTAaHOBNEHWE NapannenbHOCTN U NePneHaNKYyNSAPHOCTA OBYX NPSAMbIX, MPSMOR 1
MNOCKOCTM; HAXOXAEHMEe TOHKN NepeceveHns NpsaMor U NNoCKOCTK).

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

39. OKpYXXHOCTb, €€ KaHOHMYeCKoe U HopMalnbHoe ypaBHeHus. Obllee reoMeTprM4eckoe CBOMCTBO TO-HEK OKPYXXHOCTHU.
MocTpoeHne OKPYXHOCTM, 3aaHHON 0BLWNM YpaBHEHUEM.

40. Snnunc, ero KAHOHWMYECKOE YpaBHEHWE U xapakTepucTuku. Obliee reoMeTpnyeckoe CBOMCTBO TO-4YeK anaumnca.
MocTpoeHve annunca, 3a4aHHoro obLWmM ypaBHEHNEM.

41. N'vnep6ona, eé kaHOHMYECKOe YpaBHeHWE U xapakTeprcTku. Oblee reoMeTpUIECKOE CBOMCTBO TOYEK runepbonbi.
MocTpoeHre runepbonbl, 3a8aHHON 0BLWMM YPaBHEHWEM.

42. Mapabona, eé kaHOHNYecKoe ypaBHeHNe U xapakTepnctukn. Obuiee reoMeTpuieckoe CBOMNCTBO To4ek napabonb.
MocTtpoeHre napabonbl, 3a4aHHON 0OLWMM YPaBHEHNEM.

43. MoHaTne anrebpanyeckoil NoBepxHOCTU 2-0ro nopsiaka. Cdoepa, eé KaHOHWYECKOEe U HOPMAlIbHOE YPaBHEHNS.
O6lwee reoMeTprHECKOE CBONCTBO TOUEK cdpepbl.

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

45. Mapabononapl, LAAMHAPbI, UX KAHOHUYECKME YPABHEHUS 1 FPpadouKN.

46. KomnnekcHoe 4ncno, ero n3obpaxeHue Ha nnockocT. KoMnnekcHo-conpsikéHHoe Yncno. Mooynb 1 apryMeHT
KOMMNEKCHOro yncna. PasnnyHole qoopMbl 3anncy KOMMNEKCHOro ymucna (anrebpanyeckas, TpUroHOMeTpuyeckas).

47. [lecTBUS HA KOMMIEKCHBIMY YCNaMU (CNOXEeHWe, BblYMTaHUe, YMHOXEHWe, feneHre) B anrebpanyeckoii popme.
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48. BossegeHune KOMNIEKCHOro 4ucna B cteneHb. @opmyna Myaspa. /13BneyeHne KopHS 13 KOMMNEKCHOro Yncna.

49. lNoHATME MHOro4neHa, anre6pav|L|eCKoro YpaBHEHUA. OcHoBHas Teopema anre6pb| MHOro4neHoB. PasnoxeHune
MHOro4sieHa Ha MHOXuUTenn. TeopeMa 5e3y.

50. HaxoxaeHune KopHen KBagpaTHOro ypaBHEHUS HA MHOXECTBE KOMMIEKCHbIX YUcern.

CemecTp 2

TekyLU KOHTPONb

1. MMncbMeHHOe AoMallHee 3apaHue

Temb 9, 10, 11, 12, 13, 14

Tembl 9,10, 11,12, 13, 14

MpumepHble 3agaHns:

Tema 9. MHoxecTBa 4ncen. HYucnosble MHOXeCTBa. DYHKLMS.

Norunyeckas cumsonuka n eé ncnonb3oBaHue Ons KPaTkon 3anncu MateMaTtuHeckmnx yTBEPXAEHUN; HaXOXaeHne
€CTECTBEHHOI 0bnacTy onpeneneHns OyHKUMN; yCTAHOBNEHUE YETHOCTY U HEYETHOCTU, NMEPVOANYHOCTMN (OYHKLNY;
npeancrasneHne yHKLUMK B BUIOE COXHON QOYHKLMN; MOCTPOEHME rpadpukos doyHKLIUNA.

Tema 10. MNMpepen coyHKUMKN, YUCNOBOM NOCNEN0BATENbHOCTU.

Mpenen 4yicnoBo MOCNeoBaTENbHOCTU, €r0 BblYMCNEHNE; Npefen PyHKUNW, ero BblYMCNEHNE; HeoNpeaenéHHbIe
BblpaXXEHWS; BblYUCEHNE NPeaenoB paunoHanbHbIX Y UppaLoHanbHbIX BbipaXeHWiA; NepBbIA U BTOPOI 3aMedaTenbHble
npeanenbl, X NPUMEHeHWe NP BbIYUCNEHUN NPeaenos; 0OHOCTOPOHHME Npeens.

HenpepblBHOCTb doyHKUMK. TOYKM paspblsa.

YcTaHoBneHme HenpepbIBHOCTU (PYHKUMIA; TOUKM paspbiBa OyHKLMU N MX KnaccudpunkaLlms.

Tema 11. lNMpomssogHble 1 auddepeHumansl PyHKUUM OLHOA NepeMEHHON.

MNpocTenwmne npasmna HaxoXAeHNs NPOU3BOAHON; MPON3BOAHASA CNOXHOW (OYHKLMM; norapudoMmyeckas npou3soaHas;
Nnpon3BoaHas CTerneHHo-NnokasatenbHon PyHKLNW; NPon3BoaHAA OYHKLMK, 3a0aHHON napameTpuyecku;
ovdodpepeHuman pyHKUMN; Npon3BoaHbIe U audodpepeHumanbl BbiCWMX MOPSALAKOB; NPUMEHEHNe NepBoro
IndpdpepeHumana B NpubnnxEHHbIX BbIYUCTEHNSX; yPABHEHNS KacaTeNnbHOW U HOpManu K Nnockoi KpUBOIA.

OcHoBHble TeopeMbl 0 AncbdepeHLMpyeMbIX QYHKLMAX U UX MPUNOXEHNS.
Teopembl Pepma, Ponng, Nlarpanxa, Kowu; npasuno Jlonutansa n ero npuMeHeHne ons packpbitus HeonpenenéHHocTen.

Tema 12. ViccnegoBaHve oyHKLNIA C MOMOLLbIO NPOU3BOAHbIX, MOCTPOEHME UX FPacrKoB.

HaxoxaeHune y4acTkoB MOHOTOHHOCTU OYHKLIMK; NOKaAMbHbIE SKCTPEMYMbI COYHKLMMN, UX HAX0XAEHUE; Hambonbliee u
HanMeHbluee 3Ha4YeHns auddepeHLMpyemon PyHKUMN Ha OTpeske, X HaxoXaeHne; HaxoxaeHve NHTepsanos
BbIMYKIOCTW 1 BOFHYTOCTW CPYHKLMW; TOUKM Nnepernda, nx HaxoXAeHne; BEpTUKaNbHbIE U HAKNOHHbIE aCMMMTOThI rpadorka
PYHKLNN, NX HAaXoXOeHne; NOCTpoeHne rpadomka yHKLUN.

Tema 13. DyHKUMSA N-NEPEMEHHbIX.

HaxoxneHue obnactu onpeneneHuns ®HM, nuHnii yposHs; npenen ®HI, ero BbluucneHue.

MpownsBoaHble 1 anddpepeHuLmansl PYHKLUN -NEPEMEHHbIX. DNEMEHTLI TEOPUU MONS.

YHacTHble Npon3BOAHbIE NEPBOrO U BbICWNX NOPAAKOB, X HAXOXAEHWE; NoNHble anddpepeHumans @HI nepsoro un
BbICLUMX NMOPSAOKOB; YacTHble NponasogHble PHI, 3apaHHbIX HESBHO; Npou3soaHas cnoxHon ®HI; nponssonHas no
HanpasneHuto 1 rpaaueHt OHIM; nprmeHeHne nepBoro ongdepeHumana B NpUbANXKXEHHbIX BbIMMCIIEHUSIX; KacaTernbHas
MNOCKOCTb M HOPMasb K MOBEPXHOCTHU.

Tema 14. OkCTpeMyMbl PYHKLNIA HECKONBKMNX NEPEMEHHDIX.

NokanbHbli 6e3ycnoBHbIA akcTpeMyM OHI, ero HaxoxaeHve; Hanbonbluee N HaVMeHbllee 3HaYeHNs
nnchdpepeHumpyemoin @HIM B orpaHMYeHHOR 3aMKHYTON 06NacTu, X HAXOXAEHMWE; YCNOBHbIA 9KCTPEMYM, Ero
HaxoXxAeHne METONOM HeonpeaenéHHbIX MHOXuUTenel JNarpaHxa.

2. KoHTponbHas pabora

Tembl 9, 10, 11, 12, 13, 14

Tembl 9, 10, 11, 12, 13, 14

CopnepxaHue KOHTPObHO paboThl:

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

2) BblYMCNEHNE NPENENOB OYyHKLMY;

3) ycTaHoBNEHWE HEMPEPLIBHOCTM (PYHKLIUN B 324aHHOWN TOUYKE, HAXOXAEHNE TOUEK paspbiBa PyHKLUN;

4) npocTenwne npasnia HaxoX4eHns NPOM3BOSHOM;

5) npom3BoaHas CNOXHOM OyHKLNK;

6) omcbdpepeHuman yHKLMN OLHOV NEPEMEHHOIA, BTOpas Npon3BoaHAs, NapaMmeTpuyeckas Npom3soaHas;

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

8) npaBuno Jlonutans ons packpbiTs HEONPEAENEHHBIX BbIPaXEHWIA;

9) YyacTHble NpPon3BOAHbIE N AndodpepeHLmanbl NepBoro N BTOPOro NopsankoB OT (PYHKUUN OBYX NEpPeMeHHbIX; rpaaneHT
pyHKUMN 1 ero Moaynb; NPOM3BOAHASA MO HANPaBNEHUIO;

10) nokanbHble 3KCTPEMYMbI (OYHKLUN OBYX NEPEMEHHbIX.
3auer
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1. MHoxecTBa uncen. MHOXECTBO OENCTBUTENBHBIX YUCEN, Er0 reoMeTpuyeckas HTepnpeTauns v ceoinctea. Moaynb
LeiCTBUTENbHOMO YNCNa 1 Ero CBOMCTBA.

2. Yucnosble MHoXecTBa. Yucnosble NpoMexyTkn. OKPecTHOCTb KOHEYHON TOYKM U BECKOHEYHOCTH.

3. DdyHKUMS: onpeneneHvie, OCHOBHbIe cnocobbl 3aaaHns. EctectBeHHas obnactb onpeaeneHus oyHkUmm. SeHas,
HesiBHasi U NapameTpuyeckas opMbl aHaNMTUYECKOro 3aAaHns doyHKUMK. padouk qoyHKLMN.

4. OCHOBHbIE 9N1EMEHTBI MOBEAEHNS (PYHKLMUN (YETHOCTb, HEYETHOCTb, NEPUOANYHOCTb, OrPAHNYEHHOCTb, MOHOTOHHOCTD).

5. OCHOBHbIE 3NneMeHTapHble (PYHKLMU (CTEMEHHbBIE, TPUIOHOMETPUYECKME, 0BpaTHbIE TPUTOHOMETPUYECKME,
nokasarenbHas, norapugmMmyeckas), Ux CBOMCTBa U rpadouku.

6. Munepbonnyeckue pyHKLMM, X CBONCTBA U rpadomKu.

7. ObpaTHas dpyHKUMsl. CroxHas oyHKUMSI. DneMeHTapHble OyHKLUM 1 1X Knaccugoukaums.

8. MocTpoeHue rpadhukoB: aneMeHTapHbIX OYHKLMA NyTEM NpeobpasoBaHni M3BECTHBIX rPaIUKOB; PyHKLNNA,
comepXalimm 3HaK abCoMOTHON BENNYUHDI; (OYHKLMIA, 3a4aBaeMbIX HECKOMBbKMMU aHANUTUYECKMMU BbIPAXEHUSIMU.

9. lNpocTewne anemMeHTapHble PYHKUNN: NMHENHAS, KBaapaTUiHas, nx CBONCTBA N rpadonku.

10. MoHsTMe Yncnosol nocneposaTensHocTu. OnpeaeneHve npenena YMcnoBol nocnegoeatenbHocTn. Cxopsawmecs n
pacxogsimecs Y1CnoBble NOCNen0BaTe/bHOCTH.

11. Mpm3Hak cXoanMMOCTN MOHOTOHHOW YNCNOBOI NocnenoBaTensHOCTU. Ymcno e.

12. OnpeneneHns npenena PyHKLUUM B KOHEYHOW TOUKe U Ha BeckoHeuHocTu. OfHOCTOPOHHKE Npegensl. Heobxonmmoe
W JocTato4yHoe YCnoBua CyllecTBOBaHWUS npegena oyHKUnmM B TO4KeE.

13. BeCckoHeYHO Manble OYHKLMM, X OCHOBHbIE CBOMCTBA. [prMepbl 6ECKOHEYHO MarbIX (PYHKLIWIA.

14. BeckoHe4YHo Honblume goyHKLNUN, UX OCHOBHbIE CBOMCTBA U B3aUMOCBSI3b C HECKOHEYHO ManbiMK (PyHKLIMSIMU.
Mpumepbl 6eCKOHEYHO BONbLMX GOYHKLMIA.

15. Teopema 06 OrpaHNYEHHOCTU (PYHKLIMK, UMEIOLLE KOHEYHDIN Nepenen.

16. Teopema 0 B3aUMOCBS3U (DYHKLIUW, UMEIOLLEN KOHEYHBIA npeaen, ¢ 6eCKOHEYHO Manoin oyHKLENA.

17. Teopema o npegenax apudMeTn4eckmx onepaumnn Han oyHKUMAMU, UMEIOWMMIN KOHEYHbIR npenen.

18. MNpenen anemeHTapHON PyHKUMK. [penenbHbI NEPEXoL B HEPaBEHCTBAX.

19. lNepBbli 1 BTOPO 3ameyaTenbHble npedensl, UX CNeACcTBUS U MPUMEHEHUE NPW BbIYNCIEHUN NPeaenos.

20. OnpenenexHns HeNPEPLIBHOCTM OYHKLMM B ToUKe. [OHSTME HENPepLIBHOCTY cnpasa 1 cnesa. Heobxoaumoe 1
[0CTaTo4HOE YCNOBUSI HEMPEPBLIBHOCTM PYHKUMN B TOYKE. HenpepbliBHOCTb dNeMeHTapHbIX PYHKLMNA.

21. MNoHATUE HenpepbIBHOCTM Ha oTpe3ke. CBOMCTBA HEMPEepPbIBHbIX HA 0TPe3Ke PyHKLIMIA (06 orpaHUYeHHOCTM CPyHKLIMK,
obpalleHnn oyHKLMKN B Hy/b, HAUOOSbILEM U HAUMEHbLUEM 3HAYEHUSIX OYHKLIN).

22. Toukmn paspbiBa PYHKLMK, UX KNACCMAUKALMS U HAXOXOEHME.

23. MpupaweHmne dyHkumnn. OnpeneneHve Npon3sBoaHON. [[eoMeTpuyecknii cMbicn NponadsoaHoi. KacarenbHas u
HOpManb K KPMBOW B AAHHOW TOYKE, MX YPaBHEHUS.

24. ToHATUE AMddepeHUMPYEMOCTM (PYHKLUN B TOUYKE. B3anMoCBSA3b NOHATUIA: AUdbdepeHLMPYEMOCTb B TOUKE,
HEeNPepPbLIBHOCTb B TOYKE, CYLLECTBOBAHME B TOYKE KOHEYHOM NPOU3BOAHON.

25. HenocpencteeHHOE HaxoXaeHne nponssonHow. MpocTeliwme npasuna HaxoXaeHNs NPON3BOLHOW (MOCTOSHHOM,
CYMMbl, Pa3HOCTU, MPOU3BEOEHUS N HACTHOIO COYHKLIMIA).

26. MNpownasogHas obpaTHoOW hyHKUMKM. [POn3BOLHbIE (DYHKLMIA, 3a0aHHbIX NapaMeTpuyecku.

27. lMpouasogHas CnoxHon gyHkummW. Jlorapudpmmnyeckas nponssonHas, eé npuMeHeHe ons HaxoXaeHns NPoN3BOLHOW
CTENEHHO-NOKa3aTeNbHON PYHKLNN.

28. OudhchepeHuman doyHkuun. NpocTeriwumne npasuna HaxoXxaeHns anddepeHumnanos (NOCTOAHHOW, CYMMbI, Pa3HOCTH,
NPOV3BELEHNS 1 HYACTHOrO (OyHKUMIA). MpuMeHeHne nepeoro andgdpepeHumana B NpUbNnXEHHBIX BbIYUCIEHUSIX.

29. MpoussogHble n andpdoepeHumansl BbICWINX NOPSALKOB, UX HAXOXAEHUE.

30. Teopembl Pepma 1 Ponng, reoMeTpuyecknii CMbICN TEOPEM.

31. Teopema JlarpaHxa. N'eomeTpuyeckuin cmbicn Teopembl. DopMyna KOHeYHbIX NpupaleHnii Jlarpanxa. Teopema
Kowmw.

32. Mpasuno Jlonutans, ero NnpuMeHeHne ons packpbiTUs HeonpenenéHHOCTEN.

33. [loctatoyHbIii NPU3HaK MOHOTOHHOCTU (PyHKUMK. CTauMOHapHbIe U KPUTUHECKME TOYKM (PyHKUMN. HaxoxaeHne
WHTEpPBaNoB MOHOTOHHOCTM CPYHKLIM.

34. ToukM NoKanbHOro aKCTpeMyMa (MakCuMyMa U MUHUMYMa) 1 NoKasbHble 3KCTPeMyMbl doyHKLMKU. Heobxoaumoe n
[OCTaTO4HbIE YCNOBMUS CYLLECTBOBAHWS NOKANbLHOIO 9KCTpeEMyMa oyHKLMN.

35. NnobanbHble aKCTpeMyMbl (Hanborbluee N HarMeHbLiee 3HaYeHNs1) PYHKUMN Ha O0Tpe3Ke, UX HaxoxaeHne ans
andbdgoepeHumpyemor pyHKuuu.

36. [MoHATUS BbINYKNOCTM U BOFHYTOCTU (PyHKUMK. [JOCTATOYHBI NPU3HAK BbINYKNOCTU (BOFHYTOCTM) OYHKLMW Ha
nHTepBane. HaxoxneHne NHTEPBANOB BbIMyKIOCTM M BOTHYTOCTW cpyHKUMKM. Touka nepermba rpagounka goyHKLMN, YyCNoBUS
€€ CyleCcTBOBAHNS N HAXOXOEHNeE.

37. MNoHsATHe acumMnToThl rpachmnka cyHKUMU. BepTrkanbHble 1 HaKNOHHbIE aCUMNTOTbI, YCNOBMS X CYLWECTBOBaHNS U
HaxoxaeHwve.

38. N-MepHas Touka, n-MepHoe apugmeTuyeckoe npocTpaHcTeo R n. PacctosHue B R n.

39. N-mepHbI wap. OkpecTHOCTb ToYkKM B R n. Knaccndomkaums tovek (npeaenbHble, BHYTPEHHUE, FPaHNYHbIE).
MHoxecTBa To4ek B R*n (OTKpbITblE, 3aMKHYTbIE, OFPaHNYEHHbIE, CBA3HbIE, BbINYKIbIE).
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40. MNoHsTME PYHKLUM 2-X MEPEMEHHBIX, 3-X, N-NepeMeHHbIX. EcTecTBeHHas obnacTb onpenenexnus ®HIM, rpadprk
OYHKLMMN 2-X MEPEMEHHbIX, IMHAW U MOBEPXHOCTN YPOBHS.

41. YacTtHble n nonHoe npupaueHns ®HI. Monatusa npenena n HenpepbiBHOCTU PHI. CBoONCTBA OYHKLUMIA HECKONBKNX
nepeMeHHbIX HEMPEPbIBHbIX B OrPaHUYEHHO 1 3aMKHYTO obnacTu.

42. YacTHble Npomn3BOaHbIE MEPBOrO U BbICIIMX NOPSOKOB, UX HAX0XAeHne. Teopema 0 paBeHCTBE CMeWaHHbIX
NPON3BOAHBIX B IAHHON TOYKE.

43. MoHatne audpdepeHumpyemoct PHI B Touke, HE06X0OMMOE U NOCTAaTOYHOE YCNOoBUS ANCDIEPEHLNPYEMOCTH.
B3ammoceasb noHaTM: anddpepeHumpyemoctb PHIN B ToUKe, HENMPEPbIBHOCTb B TOYKE, CyLWECTBOBaHNE B TOUKE
KOHEYHbIX YaCTHbIX MPON3BOAHbIX.

44. NndbdpepeHumansl PHI nepsoro v BhICWMX NOPSOKOB, MX HaxoxaeHve. [prMeHeHne nepeoro gudpdpepeHumana B
NPVOANXKEHHBIX BEIYNCNEHUSIX.

45. NpownssogHas nNo HanpaeneHwio 1 rpaaueHT OHI, B3anMOCBSA3b MEXY HUMW.

46. MpounseoaHas HeSABHOW OYHKLMN HECKONBbKMX NepeMeHHbIX. MponasoaHas cnoxHonm OHIT.

47. To4kmM NOKanbHOro aKCTpeMyma (Makcumyma v MMHUMyMa) 1 nokanbHble akcTpeMyMbl @HI. CtaunoHapHble TOUKK.
Heobxonnmoe 1 noctatoyHoe YCoBuMsSl ToKanbHOro akctpemyma OHI.

48. YcnosHbln akcTpemym ®HI. dyHkuma JlarpaHxa. HaxoxneHne ycnoBHOro skCTpemMyma MeTofoM Heorpenen&HHbIX
MHOXUTenen JlarpaHxa.

49. 'mobanbHble 3KCTPeMyMbl (Hanbonbliee 1 HAaUMEHbLIEE 3HAYEHUS) OYHKLUM ABYX NEPEMEHHbBIX B OFPaHNYeHHOM
3aMKHYTOI 06nacTu, UX HaXoXAeHue AN AmdoepeHUMpyemMoit coyHKLNK.

50. MoHsATUS ckanapHoro 1 BeKTopHoro nonen. duddepeHunanbHblie onepaumm Teopumn nons (rpaguenHT, AmsepreHuus,
poTtop, onepartop flannaca).

Cemectp 3
Tekywuin KOHTpONb

1. MMMcbMeHHOE poMallHee 3agaHue
Tembl 15,16, 17,18, 19
Tewmbl 15, 16, 17,18, 19

MNpumepHble 3apaHns:
Tema 15. MepBoobpasHas pyHKUMUN 1 €€ HAXOXAEHNE; HENOCPEACTBEHHOE UHTErPUPOBAHUE; MHTEMPUPOBAHNE 3aMEHO
NepeMeHHON 1 Mo YaCcTaM; UHTErpupoBaHne OyHKUWIA, coaepXalmnx KBaapaTHbl TPEXHYNEH; UHTErPUPOBaHME MPOCTbIX,
NPaBUbHBbIX 1 HENPABUIBHBIX PaLMOHaNbHBIX APOOENR; MHTErPMPOBAHWE TPUrOHOMETPUYECKNX U MPPALMOHANBHbBIX
BblpaxXeHui.
Tema 16. OueHka uHTerpana u doopmyna cpenHero aHadeHus; goopmyna HotoToHa-JTeinbHuua; doopMynbl 3aMeHbl
NEePEMEHHON 1 MHTErpUPOBaHUS MO YaCcTSM B ONpenenéHHoM UHTerpane; NpuMeHeHne onpeaenéHHoro uHTerpana ans
BbIYMCNEHUS NAowWanein NNoCKUx couryp, LAvH Ayr KpuBbiX, 06 EMOB TeN; HeCOBCTBEHHbIE MHTerpasbl Mo 6eckoHeYHOMyY
NPOMEXYTKY MHTErPUPOBAHUS U OT HEOrPAHUYEHHOW OYHKLIMK, X CXOOAUMOCTb U PaCXO4MMOCTb.
Tema 17. BbluncneHve ABOMHOMO MHTErpana CBefeHneM K NOBTOPHOMY; 3aMeHa NePEeMEHHbIX B L BONHOM MHTerpane;
BbIYMCNEHNE MNOWAAM NNOCKOM courypbl 1 06 bema Tena ¢ NOMOLLbIO ABONHOrO MHTErpana; MexaHuyeckne NpUnoXeHns
OBOWHbIX MHTErpanoB (BblYMCNEHNE MacChbl, CTAaTU4ECKMX MOMEHTOB, MOMEHTOB MHEPLIW, KOOPAVHAT LIEHTPa TAXEeCTn
MNOCKOWM NNACTWHbI); BbIYUCNEHNE TPONHOIO UHTErpana ceefeHneM K MOBTOPHOMY; FeOMETPUYECKNE U MEXaHNYeckme
NPWNOXEHNS TPOMHOro UHTErpana.
Tema 18. [1Y ¢ pa3genéHHbIMM 1 pasfensownMmucs nepeMeHHbIMn, ogHopoaHble 1Y 1-oro nopsgka, nuHeriHoe Y 1-oro
nopsioka v ypaBHeHne BepHynnu, HaxoxaeHue nx 0BLMX U YaCTHbIX PELEHW.
Tema 19. Y, ponyckatowume NoHMXeHNe Nopsiaka; HaxoXaeHne obLWwero peweHns NMHeHoro ofgHopoaHoro OY nopsiaka
N C NOCTOSAHHLIMY KO3(hPULIMEHTAMU; NMNHENHBIE HEOAHOPOAHbIe 1Y nopsaaka n ¢ NOCTOSHHbIMU KO3dhdomumneHTamu,
HaxoXAeHue nx obWUX peLleHnii Ans NpaBoii YacTu cneumanbHOro BUAA; NPMHLMN CyNneprno3nLmMm YaCTHbIX PEeLIEHNIA;
MeTo[ Bapmaumm NPon3BosbHbIX MOCTOSIHHBIX; HOPManbHoOW cuctema Y, HaxoxaeHve eé peweHns MeToaom
UCKITIOYEHMS.

2. KoHTponbHas pabora
Tembl 15,16, 17,18, 19
Tembl 15,16, 17,18, 19

CopepxaHue KOHTPonbHO paboThl:

1) HaxoxaeHve HeonpeaenéHHOro nHTerpana HenocpPeaCTBEHHbIM MHTErPUPOBaHNEM;

2) HaxoxAeHne HeonpenenéHHoro NHTerpana 3aMeHom nepeMeHHon;

3) HaxoxAeHne HeonpeaenéHHOro NHTerpana MHTerpupoBaHNEM Mo 4acTsM;
4) BblHMCNEHME ONPEenenéHHOro HTerpana;
5) BblYMCNEHVE C NMOMOLLbBIO ONPEneNnEHHOrO MHTErpana nnowaau nnockor ourypel, 4iMHb Oyru KprBoi, o6 béma Tena
p

)

;

o]

aweHus;
6) yCTaHOBNEHNE CXOAMMOCTM HECOBCTBEHHOMO MHTErpana ¢ 6eCKoHeYHbIMM Npefenammn MHTErPUPOBaHWS;

7) BblYMCNEHNE NOBTOPHBIX MHTErPANOB, ABONHbLIX MHTErPANOB;

8) HaxoxaeHue peweHunin 1Y ¢ pasnensiowmMmncs nepemMeHHbIMY;

9) HaxoxAeHue pelweHuii nuHerHoro 1Y nepsoro nopaaka;

10) HaxoXaeHWe peleHunii npocTeiwero 1Y Bbicwero nopsaaka, nnHenHoro LY BTOPOro nopsaka ¢ NoCTOSAHHbLIMU
KoagpprLmeHTaMm 1 NPaBoR YacTbiO CreunanbHOro Bnaa.
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3aver

Bonpochl k 3a4eTy:

Bonpochl k 3a4eTy:

. MepBoobpaszHas pyHKUMS, e€ CBOICTBA.

. HeonpenenéHHblin nHTerpan, ycnoeme ero CywectsoBaH1s 1 CBOMCTBA.

. OCHOBHble MeTObl MHTErPUPOBAaHNS: HENOCPELACTBEHHOE MHTErPUPOBaHIE.

. OCHOBHble MeTOAbl MHTErPUPOBAaHNS: UHTErPUPOBAHME 3aMEHOI NEPEMEHHON.

. OCHOBHblEe METOObI MHTErPUPOBAHUS: UHTErPMPOBAHME MO YaCTSAM.

. HaxoxneHve nHterpanos oT oyHKUUA, cogepXallumx KBagpaTHbli TPEXYNEH.

. HenpaBunbHas 1 npaeunbHas paunoHanbHble 4pobu, pa3noxeHue npaBuibHON 4poby Ha NPoCTLIe.

. IHTerpupoBaHne npocTbiX, NpaBuIibHbIX Y HEMPaBWIbHbIX PaUMOHANbHbBIX APO6Ei.

. YHuBepcanbHasa TpuroHoMeTpmnyeckas NoacTaHoBKa 1 ee NpuMeHeHue.

10. MIHTerpupoBaHne nppaumnoHanbHbIX BblpaXeHui.

11. OnpeneneHHbIN NHTErpan Kak npenen MHTerpanbHow CyMMbl, €ro reOMeTPUYECKNA CMbICA. YCRoBUS CYLLeCTBOBaHMS
onpenenéHHoro nHTerpana.

12. OcHOBHbIE CBOICTBa onpeaeneHHoro uHterpana. OueHmsanve nHTerpana. Popmyna cpefHero aHa4eHusl.

13. VIHTerpan ¢ nepeMeHHbIM BEPXHUM NpenenoM u ero ceolictea. dopmyna HotoToHa-JleibHmua.

14. ®opMysbl 3aMeHbI MEPEMEHHON B ONpenenéHHOM MHTerparne.

15. dopMynbl MHTErPUPOBAHNSA MO HaCTAM B ONPeaenéHHOM nHTerpane.

16. MNnowanb NIOcKon gourypsl 1 €€ BblYUCNEHME C MOMOLLLIO ONPEOENEHHOIO UHTErpana.

17. OnuHa oyrvn KpuBoW 1 eé BblYUCNEHME C NOMOLLbIO ONpPeaenéHHOro uHTerpana.

18. O6beM Tena BpaLeHNs 1 ero BbIYUCNEHUE C MOMOLLBIO ONPELENEHHOrO UHTErpana.

19. HecobcTBEHHDBIE UHTErpanbl N0 6ECKOHEYHOMY MPOMEXYTKY MHTErPUPOBAHUS, X CXOLMMOCTb 1 PACXOAMMOCTb.
20. HecobcTBEHHbIE MHTErpanbl OT HEOTPaHNYEHHbBIX (OYHKLUIA, UX CXOAMMOCTb U PacxoanMOoCTb.

21. [1BOMHOW MHTerpan Kak npefen MHTerpanbHom CyMMbl, YCNOBME €ro CylecTBOBaHUS U FreOMETPUYECKUIA CMbICT.
22. OcHOBHble CBOWCTBA ABOWHOro nHTerpana. OueHvnsaHne ABOMNHOMO MHTerpana. @opmyna CpefHero 3HaveHus.
23. MNoHATUE aneMeHTapHO 0bnacTy B HanpasneHun KoopanHaTtHbIx oceit Ox, Oy. MoBTOpHbIE MHTErpanbl, UX
BblYMCNeHNe. BbluncneHre ABOMHOrO MHTErpana CBe4eHNeM K MOBTOPHOMY.

24. 3aMeHa NepeMEHHbIX MHTErPUPOBaHNS B ABONHOM UHTErpane. MNonspHble KOOPAUHATLI, X CBA3b C AEeKapPTOBbIMU.
®dopmyna 3aMeHbl NepeMeHHbIX B ABOVHOM MHTerpane rnpu nepexone K NonspHbIM KOoOpaMHaTaMm.

25. BbluncneHve nnowanm nnocko courypbl 1 06bEMa LIMIMHAPMYECKOrO TeNa C MOMOLbIO ABOWHOIO MHTerpana.
26. TponHoi nHTerpan Kkak npegen NHTerpanbHoM CyMMbl, YCNOBME €ro CyLeCcTBOBaHNS U reOMETPUYECKNIA CMbICH.
27. OCHOBHble CBOWCTBA TPOWHOro MHTerpana. OueHnBaHne TPONHOro nHTerpana. dopmyna cpenHero 3Ha4eHusl.
28. MNoHATUE aneMeHTapHOM 06nacTy B HanpasneHun KoopanHaTtHblx oceit Ox, Oy, Oz. MNoBTOpHbIE UHTErpasbl, UX
BblYUCNEHNE. BblyncneHne TponHOro HTerpana ceeeHmeM K NoBTOPHOMY.

29. BbluncneHne o6bEmMa 1 Macchl Tena ¢ NOMOLLbIO TPOWHOro NHTerpana.

30. MoHsATHe amdhdepeHUmManbHOro ypaBHEHNS NEPBOro NOPSLKa, pasnnyHble OPMbl ero 3anucu.

31. PeweHne, HavanbHble ycnosus, oblluee 1 YacTHoe pelleHns Y nepsoro nopsinka. 3anada Koww.

32. Y ¢ pasgenéHHbIMU 1 pasfensowmnMmncs NepPeEMEHHbIMA, UX peLleHne.

33. OnHopogaHble 1Y nepsoro nopsiaka, Ux peleHuve.

34. NluHenHoe 1Y nepBOro nopsiaka v ero pewexHme.

35. YpasHeHuve bepHynnu n ero peweHne.

36. Y B nonHbIX AnddepeHumanax n ero peleHue.

37. OuchchepeHumanbHoe ypaBHeEHME NOPSAKa N, pasnnyHble oopMbl ero 3anucu.

38. PeweHue, HavanbHble ycnosus, obiuee 1 YacTHoe peleHns Y nopsaka n. 3anada Koww.

39. Y nopsaka n, gonyckaroowme noHnXeHne nopsaka, ux peleHme.

40. MNoHATMe NNHENHOR 3aBMCMMOCTUN N HE3ABUCKMMOCTU cucTeMbl OyHKUMIA. Onpegenutens BpoHckoro. MNpumepsb
NMHENHO HE3aBNCUMbIX CUCTEM CPYHKLIMIA.

41. JlvneriHoe Y nopsaka n. OgHopogHble n HeogHopogHble J1OY. CBoncTBa YaCTHbIX peweHnin, doyHaameHTanbHas
cuctema pewenunin OJ10Y.

42. CtpykTypa obuiero peleHns ogHopoaHoro JIAY nopsaka n.

43. CtpykTypa obLero pelweHns HeogHopoHoro JIY nopsaka n. MpuHLMA cynepnosnummn YacTHbIX pPeLleHnii.
44. OJ1 QY nopsaka n ¢ NOCTOSHHLIMKU KO3dhdouLmeHTamMm. Xapaktepuctmieckoe ypasHeHve. HaxoxaeHne ®CP n
obuwero pewenus ON1OY, korna KOPHU XapakTepUCTUHECKOrO YPaBHEHNS - LENCTBUTENbHBIE U PA3NNYHBIE.

45. OJ14Y nopsaka n ¢ NOCTOSHHBIMU KO3dhdouLmMeHTamMm. Xapaktepuctmdeckoe ypaesHeHve. HaxoxaeHne ®CP n
obuero pewerns ONOY, Koroa KOpHU XapakTepPUCTUYECKOrO YpaBHEHNS - AEACTBUTENbHLIE U €CTb KpaTHbIE.

46. OJ10Y nopsoka n ¢ NOCTOSHHBIMU KO3ddouLMEHTaMW. XapakTepucTmyeckoe ypaeHeHve. HaxoxneHne ®CP n
obuero pewexns ONOY, Korna KoOpHU XapakTepuCcTUHECKOro ypaBHEHNS - KOMMIEKCHO-COMPSXEHHbIE.

47. HaxoxpaeHune yacTtHoro pewexus HI1OY nopsaka ¢ NOCTOAHHLIMU KO3(MMULIMEHTAMUN 1 NPABON YaCTbio
cneumanbHoro Bnaa.

48. MeToq Bapuaummn Npon3BOMbHbIX MOCTOSIHHBIX HAXOXAEHMS 0BLWEro peleHnsl HEeOAHOPOAHON cucTembl 1Y ¢
NPOW3BO/NbHON NPaBOM YaCTbIO.

O©oo~NoOOOThhWN =
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49. HopmanbHas cuctema LY. PeweHne, HayanbHble ycnoBusi, obliee 1 HacTHOE PELLEHUst HOPManbHOW cuctemsl Y.
3anada Koww.

50. HaxoxneHve peleHns HopManbHol cuctembl [1Y METOLOM UCKNIOYEHMS.

CemecTp 4

TekyLU KOHTPONb

1. MMncbMeHHOe AoMallHee 3apaHue

Tembl 20, 21, 22, 23

Temnbl 20, 21, 22, 23

MpumepHble 3agaHns:

Tema 20. Cymma psina, eé BbluMCneHne; HeobXoAMMbIA MPU3HAK CXOAUMOCTM PAAa; LOCTATOYHbIN NPU-3HaK
pacxoouMoCTyW psaa; NPU3HaKky CXOOUMOCTM PALOB C NONOXMUTENBHBIMU YneHamn (cpaBHeHns, Janambepa n Koww);
npusHak JlenbHuua ons 3HakoYepeayoWmxcs PSOoB; OLEeHKa ocTaTka 3Hakovepeytowerocs psaa; abcontotHas u
YCNOBHasi CXOAMMOCTb; HAXOXAeHWe UHTepBana, paaunyca abCconoTHON CX0AMMOCTY, 06NacT CXOANMOCTMN CTENEHHOIO
psaa; pasnoxeHve gyHKUui B pan Terinopa n MaknopeHa; npUMeHeHWe CTENEHHbIX PALOB B NPUBANXKEHHbIX
BbIYMCNEHNSX; pasnoxeHne OyHKUMn B psa Pypbe; pagbl Pypbe 415 YETHbIX U HEYETHBIX PYHKLNIA.

Tema 21. PaamelueHusi, coyeTaHuns, NepecTaHoBKM, NOACYET MX YUCNA; pelleHe KOMBMHATOPHbIX 3a4av.

Tema 22. Knaccuyeckoe, reoMeTpruyeckoe onpeneneHms BeposTHOCTH; POPMYSibl CIIOXEHUS 1 YMHOXEHNS
BEPOSITHOCTE; chopMyna NosHo BeposTHOCTW; coopmyna baieca; cxema n cpopmyna bepHynnu; npubnmxéeéHHble
popmynbl MyaccoHa u MyaBpa-Jlannaca; BuckpeTHas U HenpepbiBHAsS CyyYaiHble BENMYUHbBI, CNOCOObI NX 3aaHNs;
YMCNOBbIE XapakTePUCTUKN Cly4anHOW BENNYUHBI: MaTeMaTnieckoe oXuaaHue, oucnepcus, cpeiHee KksagparmyHoe
OTKNOHEHWe, Moda, MeguaHa, HayanbHble U LeHTpanbHble MOMEHTbI; CBOMCTBA MaTEMATUYECKOro OXUaaHns u
MCnepcmmn; OCHOBHbIE 3aKOHbI pacnpeneneHunst cnydaliHbix BENMYMH: BUHOMUanbHbIR, MyaccoHa, paBHOMEPHbIi,
nokasaTenbHblii U HOPManbHbIA, X YUCNOBbLIE XapaKTEPUCTMKN; HepaBeHCTBO HebbllweBa; AMCKpeTHas AByMepHas
Cny4ainHas Benm4mHa, 3aKOHbl pacrnpeneneHns eé BeposaTHOCTEN N YACOBbIE XapakKTepUCTUKN.

Tema 23. OcHOBHble cnocobbl 3anvcu BelBOPKM: BapUauMOHHbIA psag; CTAaTUCTUHECKWA ONCKPETHBIV U MHTEPBaNbHbII
psifbl; Fpadpuyeckoe n3obpaxeHne cTaTMCTUHECKMX PSLoB pacnpeneneHns Bolbopku (MOMWUIroH, MMCTOrpamMma); YCNoBbIe
XapakTepucTKKM BoIBOPKM (CpeaHee apuMeTnyeckoe, AMcnepcus, cpeHee KBaapatuiHoe OTKIOHeHWe, Moaa,
Me[vaHa); MeTobl MOCTPOEHUsI (MOMEHTOB, MaKCMasIbHOro NPaBAononobust) TOYEHHbIX OLEHOK; TOYEYHbIE 1
WHTEpBasbHble OLLEHKN MaTeMaTU4eckoro oXumaaHums, gucnepcun, BepoaTHOCTM "ycnexa"; mpoBepka rmnotes 0 YNCOoBbIX
3HaYeHNSX HEN3BECTHbIX NapaMeTpoOB reHepanbHOW COBOKYMNMHOCTM (CpeaHux, AUCnepcuin, BeposaTHocTen "ycnexa");
Kputepuin "xu-ksagpat” u ero NpUMEHeHne ansg NpoBEPKM rmMnoTesd o Cornacun aMNUPUYECKoro pacnpeneneHms n
BblOpaHHO MOLENW; KOPPENSILLMOHHBIV aHann3 NapHbIX CBS3ei MexX Ay KONMYEeCTBEHHbIMU NePeMEHHbIMU;
KOpPEensLunoHHOEe Nosie U KOpPensaumMoHHas Tabnuua; KoaguUNEHT NTMHERHOM Koppensiuum, ero oueHnBaHmne no
BblGOpPKE, MPOBEpKa 3HAYMMOCTU; NAPHbI PErpPeCCUOHHDBIA aHanna, MoCTPOeHNe Mo BbIBOPKE YpaBHEHUS NapHOA
NMHENHON perpeccuun.

2. KoHTponbHas pabora

Temnbl 20, 21, 22, 23

Tembl 20, 21, 22, 23

CopnepxaHue KOHTPOnbHOW paboThl:

1) He06X0OMMbI MPU3HAK CXOAUMOCTU, [OCTATOYHBIA MPU3HAK PACXOAUMOCTU, NPEAENbHBIV MPU3HAK CPaBHEHNS;

2) npusHak [danambepa, panmkanbHblii npuaHak Kowu, abcontoTHas v ycnoBHas CXoaAMMOCTb;

3) nHTepsan, paguyc, 0bnacTtb CX04MMOCTY CTENEHHOMO PSAA;

4) pagpl Terinopa n MaknopeHa;

5) knaccuyeckoe onpeneneHne BEPOSATHOCTY;

6) BblYMCNIEHME BEPOSATHOCTM C UCMONb30BAHNEM (POPMYSIbl COXEHNS N YMHOXEHNS BEPOSITHOCTEN;

7) BblYMCNEHNE BEPOATHOCTM C UCMONb30BaHNEM CDOPMYN MONHOW BeposaTHOCTW, Bbalieca, BepHynnu;

8) omckpeTHas cnyyanHas BennynHa, eé YiCcnoBble XapakTepPUCTUKK;

9) HenpepbIBHAs cny4anHas Benu4mHa, €€ YNCNoBble XapakTepUCTUKK;

10) nocTpoeHve ons npyuBeaéHHON BbIBOPKM BapUALIMOHHOMO 1 CTAaTUCTUYECKOrO PSLa, BbIYUCIEHNE YNCNOBbIX
XapakTepucTrK BbIBOPKW; MOCTPOEHNE MOMMIOHA U TMCTOFPaMMbl YaCTOT.

Ok3ameH

Bonipochbl k sk3ameHy:

Bonpochbl kK sk3ameHy:

1. MoHsTne yucnosoro paga (HP). HactnyHasa cymma n octatok paga. Cxopswmecs n pacxogsiumecs psaabl. Cymma paga.

2. OCHOBHblE CBOICTBA CXOOAWMXCS PSAoB. HeobXxoouMbI NpU3HaK CXOAMMOCTU U NOCTATOYHbIV MPU3HAK PacXOAMMOCTM
psaa.
3. JocTtaTouyHble NpM3Haky CpaBHEHUS (KNAacCUYeckunii U NpeaenbHbliA) CXOAUMOCTY PSA0B C MOMOXMTENbHBIMU YieHaMN.

4. DTaNoHHbIEe YUCNOBbIE PSAAbl (FEOMEeTPUYECKNil 1 0O0BLWEHHBIV FaPMOHUYECKWI), YCIIOBMSI UX CXOANMOCTM U
PacxoLUMOCTH.
5. OocTtaTtouHble npuaHaky Janambepa n Kown cxoguMocTy psaoB ¢ NOM0XMTENbHBIMU YNEHAMU, YCNIOBUS X
NMPUMEHVMOCTH.

am PAEKTPOHHBH
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6. 3Hako4epepyowmiics ynucnosol pag. MpusHak JenbHuua. OueHka CyMMbl 3HAKOUYEPEayIOWErocs psna v ero ocrartka.

7. 3HakonepeMeHHbIli YNCNOBOM psan. AGCONMIOTHO U YCNOBHO CXOASAWMNECS YACIOBbIE PSAbl, UX CBOMCTBA. JLJOCTaTOUHbIN
NPY3HaK CXOAMMOCTUN 3HAKOMEePEMEHHOro psaa.

8. ®yHKUMOHanbHbIA pag (PP). HacTuyHas cymma, ocTaTok, To4ka CXoauMocTu, obnacTb onpeaeneHns n obnactb
cxogumocTy ®P. Cymma doyHKUMOHanbHoro psina. AbcontoTHo cxoaswmecs PP,

9. CteneHHoit pag. MpnaHak Abens abcontoTHOWM CXOAMMOCTM CTENeHHOro psiga. Paanyc n nHTepsan abcontoTHOM
CXOAUMOCTMW CTEMNEHHOro paga.

10. HaxoxpaeHune obnactu 06bl4HOM 1 aBCONOTHOM CXOAMMOCTM CTENEHHOro psaa. OCHOBHbIE CBOMCTBA CTEMEHHDIX
pso0B.

11. Psabl Teiinopa u MaknopeHa. PasnoxeHue goyHkunii B psg Telinopa. MNprumeHeHne psana Telinopa B NpUbnnxXEHHbIX
BbIYMCNIEHNSIX.

12. TpuroHomeTpuyeckuin pag. Pag ®ypbe. PasnoxeHue yHkumi B pag dypoe.

13. Pagbl dypbe ons 4ETHbIX 1 HEYETHBIX PYHKLMIA. PasnoxeHne B psn ®ypbe yHKUWIA, 3a0aHHbIX HA MNONOBUHE
nepuoga.

14. MNpenmMeT Teopun BEPOSTHOCTENA. [OHATMS CNy4aiHOro 3KCNePUMEHTA, CnyYanHoro cobuitus. CBOMNCTBO
CTaTUCTUYECKON YCTONYMBOCTM UCXOO0B CNYyYalHOro aKCnepuMeHTa.

15. OnemeHTapHoe cobbiTue. MNpocTpaHCTBO aneMeHTapHbIX cobbiTuin Q. CnyyaitHoe cobbiTne, kKak NoAMHOXECTBO Q .
LocToBepHoe 1 HeBO3MOXHOE cobbiTus. MNpeacTasneHve cobbiTuii B BULE anarpamm diinepa-BeHHa.

16. OeicTBMS Hag cnyvyaliHbiMK COBbITUAMU, X FEOMETPUYECKAS UNMIOCTPALIMS C MOMOLWbI0 auarpamm Siinepa-BeHHa.
CoBMeCTHbIE 1 HECOBMECTHbIE, NPOTUBOMONOXHbIE COBLITUS.

17. KombuHaTtopuka: npasuna CyMmbl 1 MPOV3BELEHUS; COHETAHMS, PA3MELLEHNS 1 MEPECTAHOBKU, MOACHET X yucna.

18. PaBHOBO3MOXHblE COBbITHSA. Knaccnyeckoe onpeneneHne BeposiTHOCTU. HacToTa, OTHOCUTENbHASA YacToTa
nosiBneHns cobbiTus. CTaTUCTUYECKOE ONpeneneHne BEPOSTHOCTU.

19. OCHOBHbIE CBONCTBA BEPOSITHOCTU. YCNOBHAS BEPOSITHOCTb COObITUS. 3aBUCUMbIE 1 HE3ABUCUMbIE CODLITUS.
DopMysibl CIOXEHUS U YMHOXEHUSI BEPOSITHOCTE (Anst AByX COBbITUIA).

20. MonHas rpynna cobbiTuid, rmnoTtessl. dopmynbl NOMHOK BeposiTHOCTU, baieca.

21. MNosTopHble ucnbitaHus. Cxema BepHynnu. ®opmyna BepHynnu. MpubnuxénHble doopmynbl MyaccoHa un
MyaBpa-Jlannaca.

22. MNoHsaTtue cnyvanHon sennynHbl (CB). dyHKUMS pacnpeneneHns cny4yanHon BeNMYHbl U €€ OCHOBHbIE CBOMCTBA.
23. OunckpeTHas cnyyaniHas sennynHa (O CB). Pan pacnpenenerunsi, MHOroyronbHuK pacnpeaeneHus, oyHKUms
pacnpeneneHns OCB, nx noctpoeHue.

24. HenpepbiBHas cnyvanHasa senndnHa (HCB). ®dyHkumns nnoTHOCTU pacnpeneneHuns, e€ OCHOBHbIE CBOWCTBA.
MNpencrasneHune cyHkummn pacnpeneneHns HCB yepes coyHKUMIO NNOTHOCTM pacnpeneneHms.

25. Matematuyeckoe oxuaaHve OUCKPETHON 1 HENPepbIBHOM cnyyaiHon BennynH. OCHOBHbIE CBOWCTBA
MaTeEMaTNYECKOro OXNOAHUS.

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

27. HayanbHble 1 LeHTpanbHble MOMEHTbI k-0ro nopsiaka, B3anMoCcBa3b MeX 4y HUMU. ACMMETpUS N aKcLecc.
28. BuHoMmanbHbIN 3akoH pacnpeneneHus N CB, ero yincnosble xapakTepUCTKX (MatemMatuyeckoe oxuaaHme n
ancnepcus).

29. MyaccoHoBckuin 3akoH pacnpenenerns ICB, ero 4ncnoBbie xapakTepUCTUKU (MAaTeMaTUYECKOE OXMOAHNE U
avcnepcus).

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

31. MNokasartenbHbill 3akoH pacnpeneneHns HCB, ero yucnoeble XxapakTepmucTkm (MatemMaTnyeckoe oXxungaHue
ancnepcus).

32. HopmanbHbIli 3akoH pacnpenenerHus HCB, ero uncnosble xapakTepuUCcTuky (MateMaTtuyeckoe oxmaaHme,
ancnepcus). CTaHoapTHbIA HOPManbHbIA 3aKOoH pacnpeneneHns. NHterpan Jlannaca n ero npuMeHeHve ons
BbIYMCNIEHNS BEPOATHOCTM NonagaHms HopManbHo pacnpenenéHHoin CB B 3anaHHbI uHTepsan. Mpasmno "Tpéx curm”.
33. HepaeeHcTBo Yebbiwesa. MNoHsTUE 0 3akoHax 60MbWKX YACEN U LIeHTpanbHOl NpeaenbHOn TeopeMe Teopum
BEPOATHOCTEN.

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

35. I'IpenMeT matematmyeckoin ctatnctuki. OCHOBHbIE 3a4a4M MateMaTnyeckon ctaTucTk. Baanmocesab
mMaTemMaTnyecKom CTaTUCTUKU U Teopun BGpOﬂTHOCTeVI.

36. NeHepanbHas COBOKYMHOCTb M Bbibopka. OCHOBHbIE CNOCO6LI OpraHM3aLuuy BoIBOpKM (MOBTOPHLIA 1 6ECNOBTOPHbIN
ot6op). PenpeseHTatuBHOCTb BbibopkM. CnyyaiiHas Bolbopka. BoBOpPOYHbI MeToA, Kak OCHOBHOI METOL,
MaTeMaTM4yeckom CTaTUCTUKW.

37. BapuaunoHHbili psag. MegnaHa un paamax BbIGOpKM, NX HAX0XLEHUE.

38. CtatncTnyeckmin psig pacnpeneneHns Boibopku. VIHTepBanbHbIf CTAaTUCTUYECKMNA PSO, 1 €r0 NOCTPOEHNE.
"padouyeckoe npenctaBneHme Bol6OPKU: MONUIOH, TUCTOrPamMma, UX NoCTPOEHME.

39. CpeniHee apudomeTmyeckoe BbIBOPKU, Ero CBOMCTBA W BbIYUCNEHNE.
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40. Oncnepcus Boibopky, €€ CBOWCTBA 1 BbluMCneHUE. VicnpaBneHHas ancnepcus Bolbopky. Baavmocesab ancnepcuii.

41. ToHATME TOYEYHOW OLIeHKM HEeM3BEeCTHOro napameTpa 6 pacnpeneneHns reHepanbHOM CoBOKYNHOCTW. CBolicTBa
OLIEHOK: HECMELLEHHOCTb, COCTOSITENIbHOCTb, 300PEKTUBHOCTD.

42. ToyeyHasi oLeHka MaTeMaTM4ecKkoro OXuaaHns (CpenoHero 3Ha4YeHusl) reHepasnbHO COBOKYNMHOCTW 1 €€ CBOMCTBA.
43. ToyeyHas oueHkKa BEpPOSATHOCTM "ycrnexa" n eé CBoMCTBa.

44. Toye4Hble OLEHKU (CMEWEHHAsA 1 HECMELLEHHAS) OMCNepCUnN reHepanbHON COBOKYMHOCTN, UX CBOWCTBA U
B3aMMOCBS3b.

45. MeTo4 MOMEHTOB HAXOXOEHNS TOYEYHbIX OLIEHOK. (DyHKLI,I/Iﬂ I'IpaB,D,OI'IO,EI,O6I/I9|. MeToqn MakcumanbHOro
I'IpaB,EI,OI'lo,EI,OGI/ISI HaxoXaeHns To4e4HblX OLeHOK.

46. MoHATME NHTepBaNbHON OLEHKM (OOBEPUTENBHOrO UHTEPBANa) HEM3BECTHOMO NapameTpa 6 pacnpeneneHms
reHepanbHon COBOKYMHOCTW. [loBepuTenbHas BEPOSTHOCTb W NpefenbHas ownbka BoI6opKY.

47. NloBepuTenbHble NHTEPBAbI: AN CPENHErO 3HAYEHMS HOPMANbHOMO PacnpeneneHns nNpy N3BECTHON N HEN3BECTHOM
omcrnepcusx.

48. MNoHsTME cTaTMCTMYEecKoM rnnoTessl. OCHOBHbIE BUIbI FTMMNOTE3: NapamMeTpuieckas 1 HenapameTpuyeckas, OCHOBHas
W anbTepHaTMBHas, NpocTas U cnoxHas. Kputepuii NpoBepky runotes 1 KpUTn4eckoe MHoXecTso. Ctatnctrka
KpuTepusi, eé KpUTN4eckoe MHOXECTBO.

49. Ownbkm nepBoro n BToporo poga, gonyckaemble npu NpUHATUA rmnoTes. XapaKTepI/ICTI/IKI/I KadyecTtBa Kputepus:
YpOBEHb 3HAYNMOCTU N MOLWHOCTbIO KpUtepus. OnTuManbHbii KpMTepVIIZ.

50. OcHOBHbIE NapaMeTpuyeckme rmnoTesbl 0 napameTpax reHepasbHol coBokynHocTu. Oblwas normdeckasl cxema
NPOoBEpPKK NapameTpruyeckomn CTaTUCTUYECKON rmnoTessbl.

51. Kputepuin ?xu-kBagpat?. Obiias nornyeckas cxema npoBepku HenapameTpruyeckoi CTaTu-CTMYeCcKol rmnoTessbl 0
3aKoHe pacnpeneneHns reHepanbHOW COBOKYMHOCTM MO KpUTEpUIO ?xu-kBagpart?.

52. MNoHaTtue (*)yHKLlMOHaﬂbHOIZ, CTaTUCTMYECKON 1 KOppGﬂﬂLlI/IOHHOVI 3aBucuMoct. OCHOBHbIE 3a4a4M CTATUCTMYECKOro
nccnenoBaHus 3aBMCUMOCTER mexny CﬂyLIaVIHbIMM BENMN4YNHaMn.

53. MapHblii KOPPENALMOHHBIA aHanM3 1 ero npoeeaeHne. KoppensiuvoHHoe none 1 KoppensiumoHHas Tabnmua, ux
noctpoexue. MpenBapuTenbHbI aHaNM3 KOPPENSILMOHHON CBA3N.

54. Koathth1UMEHT NUHENHOW KOPPENsiLUK, ero CBOMCTBA, OLLEHMBaHKE No BbIBOpKe, NPOBEPKA 3HAYNMOCTU BbIHOPOYHOrO
KoadpdpuLmeHTa Koppenauuu.

55. MNapHbIiA NMHENHBIA PErPECCUOHHBIA aHanu3, ero NPeAnonoXeHns n npoeseaeHue. NoctTpoeHe BLIBGOPOUYHOrO
ypaBHeHWs nNapHOW NNHEHON perpeccun.

6.4 Metoouyeckue matepuansl, onpepensiollue npouenypbl oL,eHNBaHNS 3HaHUN, YMEHUn, HaBbIKOB U (UNK)
onbiTa pesaTeNlbHOCTU, XapaKTepu3yloLLMX aTanbl hopMUpoBaHUSA KOMMEeTEeHLUN

B K®Y pelicteyeT 6annbHo-perdTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcs. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaeTtcs 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 6annos - "yOooBNETBOPUTENBLHO".

55 6annos 1 MeHee - "HeyLOBNETBOPUTENbHO".

dopma Mpouenypa oueHUBAHNUA 3HAHUIA, YMEHUIA, HaBbIKOB U (UNN) onbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yLLUX 3Tanbl OPMUPOBAHMNSA 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 28
3anaHve cnaércs npenogasatento. OueHMBalOTCS BNageHWe Mateprasnom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafieHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ansi BbINOMHEHWS 3aAaHWA.
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoi paboTbl. Obyyatowmecs
pabota rony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEGHNS NpoiaeHHoro matepuana. Pabota 2 22

BbIMNOMHSAETCS B MMCbMEHHOM BUAE M coaércs npenogaearesto. OueHuBatoTcs
BnaneHne matepuanom rno teme pa6OTbI, aHanuTnyeckne cnocobHocTw, BnageHne
MeTodaMn, yMEeHNAa N HaBblKW, HeobxooUMble O/15 BbIMONHEHWUS 3aaHWIA.
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
3aver 3a4éT1 HaueneH Ha KOMMIEKCHYIO NPOBEPKY OCBOEHUS ANCLUMINHBI. 50

Obyuyatowmiicst nonyyaeT BOMPOC (BONpockl) Mnbo 3afaHune (3anaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOW
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU 1 YMEHUS NPpU aHann3e
NPOBNEMHBIX CUTYaLMIA N PELIEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 2
TeKyL i KOHTPONb

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

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

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

CemecTp 3
TekyLLUA KOHTPONb

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

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

3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
Obyyatowmiicst nony4aeT BONPOC (BOMNpockl) Nnbo 3anaHune (3anaHns) n Bpemsi Ha
MOAroTOBKY. 324€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHMe MatepmasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSTb HYXXHbIE 3HAHWSI, HABBIKU 1 YMEHUS MPU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELIEHUN NMPAKTUYECKMX 3a0aHWA.

CemecTp 4
TeKyLUi KOHTPOJb

MucbmeHHoe  |OByyarolwmecs nonyyaroT 3afaHne No OCBEWEHMIO ONpPenenéHHbIX TEOPETUHECKIMX
nomalHee BOMPOCOB UKW pelueHmnto 3a1ad. PaboTta BbINONHAETCS NMMCbMEHHO AoMa U 1 28
3afaHve chaétcst npenonasatento. OLEHNBAOTCS BNafeHe Matepumanom no Teme
paboTbl, aHaNUTNYeckme crnocobHOCTH, BNafeHne MeToaamMm, yMeHNs 1 HaBbIKW,
HeobxoOMMble ANs BhINONHEHNS 3aAaHWA.

KoHTponbHasa |KoHTponbHas paboTta NpoBOAMTCS B Yackl ayauTopHoi pabotel. Obyyatowmecs
pabota nonyyatoT 3afaHns onsi NPOBEpPKM YCBOEHWS NPonAeHHOro Matepuana. PaboTa
BbINOMIHAETCS B MMCbMEHHOM BULE U coaétcst npenogasatento. OueHnBaTcs
BNafeHne MaTepuanom rno Teme paboTbl, aHANUTUYECKUE CMOCOBHOCTW, BafeHmne
MeToLaMu, YMEHWS 1 HaBblKW, HEOOXOAMMbIE [J1S BbINONHEHUS 3a0aHUIA.

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

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

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT 3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYyMHA 0b6y4atowWwmnMcs B OAHOM U3 OBYX BapuaHToOB (b0 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NPaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHun GubnnoTeYHbIin
ooHA, AOomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNANHBI (MOSYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

Bnbnnoteka y4ebHoli 1 Hay4HoI nuTepatypsl - http:/sbiblio.com/biblio

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

EcTtecTBeHHO-Hay4YHbli 06pa3oBatenbHbli nopTtan - http://www.en.edu.ru

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

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

9. MeToaunuyeckune yKa3aHunsa pnsa 06y‘-IaI'OLLI.|/IXCS| Mo OCBOEHUIO OUCLUUIMJIUHDI (MO,D.VHH)
O6yqu|/|e NPOX0anT B CPOPME NEKLUMNOHHbBIX Y NPAKTUYECKUX 3aHATUI, a TakXXe CaMOCTOATENbHOMN pa6OTbI CTyOEeHTOB.

Ha nekumsx nanaraetcsa TeopeTnyecknii Matepuan. Mpuyém KoHCnekT nekuuii, octarowmnincs y obyvarowmxcs B
pesynbTaTte UX NPOCNyWNBaHNS, HE MOXET MONHOCTbIO 3aMeHNTb y4ebHIKa, ero Lenb - oopPMyINPOBKa OCHOBHbIX
yTBEPXOEHW 1 onpeneneHuii. Mpocnylwas nekumno, 0byHaroWwmninics AoNXeH 03HAKOMUTLCS ¢ Bonee NoapPobHbIM
M3NoXeHNeM MaTepvana B y4ebHuKax 13 crnmcka OCHOBHOW 1 AOMOMHUTENbHON nTepaTypbl.

WNayyeHune aucumnnuHbl nogpasyMeBaeT He TONbKO OBNlafeHne TEoOPEeTUYECKM MaTepuasnom, Ho 1 NonyvyeHue
NPakTUYECKMX HaBbIKOB Ha ayOMTOPHbLIX MPAKTUYECKUX 3aHATUSIX, Ons 6onee rnybokoro NoHUMaHus pasnesnos
OUCUMNVHBI, a TakXe pa3BuTe abCTpakTHOrO MbllWIeHWst U CNoCOBHOCTM CaMOCTOATENbHO [OKa3biBaTb YaCTHbIE
yTBEpPXAeHuS.

CamocTosTenbHas paboTa - 370 BUA 3aHATUS, Ha KOTOPOM 0by4atowmecs ¢ onpenenéHHoi Aonein CaMoCcTOATENbHOCTY
BbIMOMHSAOT Pa3/IMYHOTrO Poaa 3aAaHusi, npunaras HeobxoauMble NSt STOr0 YMCTBEHHBIE YCUNNSA U NPOSIBNSAS HABbIKY
CaMOKOHTPONS U camokoppekumn. CaMmocTosTenbHas paboTa BKo4aeT B ce6si: N3yyeHre TeopeTn4eckoro Mateprana no
KOHCMEeKTaM nekuuin 1 y4ebHuKaMm; BbiNoNHEHNE MHAMBUAYANbHbIX MUCbMEHHbIX OOMALHUX 3a4aHWA; NOArOTOBKY K
ayauTOPHbIM KOHTPObHBIM paboTaM; NMOArOTOBKY K 9K3aMEHy/3a4yéTy.

[nsi BbINONHEHUS! MHAVBUAYANbHbBIX MMCbMEHHbBIX AOMALHWX 3a4aHWA 00y4YarowWmniics [ONXeH No-BTOPUTb
COOTBETCTBYIOWMI TEOPETUYECKMIA MATEPUAN, BHUMATENBHO, C BbINONHEHUEM BCeX AeWcTBMiA Ha Bymare, pa3obpaTtb
pelWwéHHble Ha ayAUTOPHOM MPAaKTUYECKOM 3aHATUM NPUMEPbI U MOCNE 3TOro NMPUCTYMNTb K PELIEHNIO NPEaNOXEHHbIX
3anaHwit. MNMpaktnyeckune 3afaHns, BbiNONHEHHbIE B ayAUTOPWK, NPeaHa3HaYeHbl Ans yKasaHust 0bwmx MeToLOB peleHus
3afay onpenenéHHoro Tuna. 3akpenuTb HaBbIKU MOXHO NULb B pe3y/bTaTe caMoCcTosTeNnbHOM paboTbl. MpumepHoe
colepXxaHue NMCbMEHHOrO LOMALIHEro 3aAaHus NpvBeaeHo B pasaene 6.3 paboueit nporpammbl. BeinonHeHHoe
3afaHvie NpenbsBAseTcs npenoaasaTento Ansi NPOBEPKM, MOCe Yero NPOBOAMTCS ero 3awmTa B hopMe ayanTOpHOA
KOHTPOMbHOM paboTbl.
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Mpy NOLrOTOBKE K ayAMTOPHbLIM KOHTPOMbHBLIM paboTam cnefyeT NOBTOPUTb COOTBETCTBYHOWMIA TEOPETMYECKMIA MaTepuarn,
a TakXxe NPOoCMOTPETb NPaKTUYECKME 3aAaHUs, KOTOpble pasbrupannch 1 pewannucb Ha ayaUTOPHbIX 3aHATUSX K [OMa.
MpoBoanTCcsa KOHTPONbHAs paboTa No MHAMBUAYANbHBIM 3a4aHUSM, MPEANOXEHHBIM NPenoLaBaTenem, aHanormyHbIM
JLOMallHUM 3afaHMsIM. Bpems BbINONHEHWS KOHTPONbHOM paboThl 1 yac 30 MUHYT. MpuMepHbIe 3aaHNs KOHTPObHbIX
paboT npuBeneHsbl B pa3nene 6.3 paboyelt nporpamMmbl.

OK3aMeH/3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHNS OUCUUMAUHBI. [TpOBOAMTCSA B YCTHO-NMNCbMEHHON hopme
no 6unetam. Kaxabli 6uneT cogepXnT OBa TeOpeTUHeckmx Bornpoca u npuMepsbl. [laétcs BpeMs Ha NOLrOTOBKY K OTBETY.
OueHuBaeTcs BnafeHve MmaTeprasnom, ero CUCTEMHOE OCBOEHME, CMOCOBHOCTE MPUMEHSITh HYXXHbIE€ 3HAHUSI, HABBIKA U
YMEHMWS MPU PELIEHUN NpakTUYeckmx 3agaHuii. [Npyn NOAroToBke K coadve sk3ameHa/3advérta cnenyeTt OpUEHTUPOBATLCS Ha
BOMPOCHI, yKasaHHble B pasaene 6.3 paboyeli nporpamMmbl U oNvpaTtbes, NPEeXAe BCEro, Ha KOHCMEKTbl IEKLMIA 1
PEKOMEHA0BaHHbBIE MCTOYHMKM MHCPOPMaLIMK, BECb 06EM paboThl peKOMEeHOyeTcs pacrnpenensaTb paBHOMEPHO MO AHSM,
OTBEAEHHbIM L7151 MOAFOTOBKM K 9K3aMeHY/3a4éTy 1 KOHTPONNPOBATh KaXablli AeHb BbINOMHEHUS paboThbl.

10. MepeyeHb NHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNIVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrimnHe (MO,IJ,an-O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHVst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboTbl C MpenonasateneM, yKoMNnekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300POBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBO BEPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBuaTypbl;

- cO3aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalibHO, C HAPYLLEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEUYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHaTMBHbIX CMOCOB0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNE ONCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaUmMn, OpraHn3auumn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BeOGUHAPOB, KOTOPbLIE MOTYT
ObITb MCNONb30BaHbI As NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeEHNS CEMUHAPOB, BBICTYMNEHNS C AOKNAAAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBELEHNS TPEHNHIOB, OPraHM3aLmy KONNEKTUBHOWM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpONS;

- YBENNYEHME NPOLOMKNTENBHOCTU caaqm 0byyatolmMMcst MHBANNAOM UMW NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHON popMe, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMTENBHOCTN MOAFOTOBKM 06yyatolerocs K 0TBETY Ha 3a4éTe UNK 3K3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.8 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
oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

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

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

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

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

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

6. 3afayHurK Mo Bbicwel MateMaTuke Ons By30B: Y4ebHoe nocobve /nog ped. A.C.Mocnenosa. -Cl16.: N3a-8o 'NaHb!,
2011. -512c. ISBN: 978-5-8114-1024-8 Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_id=1809.

JononHutenbHas nuteparypa:

1. AHtoHOB B.W., Konenesuy ®.M. SnemeHTapHas matemartvka Onsi nepeokypcHuka: YuyebHoe no-cobue. -Cl6.:1M30-80
Tanb', 2013. -112c¢. ISBN: 978-5-8114-1413-0 Pexum goctyna: hitp://e.lanbook.com/books/element.php?pl1_id=5701.
(9P)

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

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

4. Danko MN.E., Monos A.Il"., KoxesHukosa T.5. Bbicias matemaTiika B ynpaxHeHusx 1 3agadax: Yueb. nocobvie ans
By30B. B 2-x yactax. Yactb |: -M: OHUKC: Mup 1 obpazosaHue, 2008. -368c. (11 29k3.)

5. OaHko MN.E., Mono. A.Il'., KoxesHrkoBa T.51. Beiclwas matematvka B ynpaxHeHusx 1 3agadax: Yyeb. nocobve ans
By30B. B 2-x yactsax. Yactb 2: -M: OHWKC: Mup v obpazosaHue, 2008. -448c. (19 ak3.)

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

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

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

9. Kypc Bbicliel MaTeMaTVKU: KpaTHbIE MHTErpasbl, BEKTOPHbIA aHanu3: nekumm 1 npakTukym: yueb. nocobve ans
CTYLEHTOB BY30B Mo Hanp. 'TexHuyeckume Hayku' /Mon obuw. pen. .M. MeTtpywko. -Cl6.: 'MaHb', 2008. -320c¢. (29 ak3.)
10. Kypc BbiCliel MaTeMaTki: TEOPUS BEPOSATHOCTEN: NEKLUM U NPakTUKyM: yyeb. nocobue ans cTyaeHTOB BY30B MO
Hanp. 'TexHnyeckue Haykn' /Mon obw. pen. N.M. Metpywko. -CM6.: 'NaHb', 2008. -352¢. (29 ak3.)

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

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

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

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

16. CO0pHMK 3a4ay Mo BbiCLel MaTeMaTke: C KOHTPONbHbIMU pabotamu: 2 kypc: y4eb. nocobue ons CTyeHTOB By30B
/Mynry K.H, HopuH B.IM., NMucbMenHbid O.T. n ap.; noa. pen. PenmHa C.H. -M.: Anpwnc-npecc, 2011. -592¢. (40 ak3.)

17. CHopHuK 3amaHuii no matemaTuvke. /Abpamosa B.B., 3aiiHnes P.M., Cadgpapos A.C. nog pegn. Kotnsipa J1.M.,
3aiHuesa P.M. -Hab. YenHbl: UH3KA, 2006. - 425c. (286 3k3.)

18. lnnayes B. C. Boicwas Mmatematuka [OnekTpoHHbIA pecypc] : yuebHuk / B.C. lunayes. - Mocksa: MIHDPA-M, 2018.
-479c. - (Bbiclwee obpasosaHune).- Pexxum goctyna: http://znanium.com/bookread2.php?book=945790. (9P)

19. lWnnayee B. C. 3aga4Huk no Bbicwerk MaTeMaTke [OnekTpoHHbIn pecypc]: y4ebHoe nocobue / B.C. Lunayes. - 10-e
nsga., ctepeotun. - Mockea: MH®PA-M, 2018. -304 c. - (Bbicwee obpasoBaHue).- Pexxum goctyna:
http://znanium.com/catalog.php?bookinfo=927763. (9P)
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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

Mpodhunb noaroTosku: [MpoOMbIWAEHHOE U FpaXAaHCKOe CTPOUTENbCTBO
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0byyeHus: 3a04Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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