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Mporpamma ancumnnuHbl "MatemaTuka"; 22.03.01 "MartepuanoseneHve n TeXHONorumM matepuanos”.

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 "MatemaTuka"; 22.03.01 "MartepuanoseneHve n TeXHONorumM matepuanos”.

Mporpammy oucumnnuHbl paspaboTan(a)(m) ooueHT, K.H. (noueHT) 3aiiuesa X.W. (Kadenpa matematumku,
NHxeHepHo-cTpouTensHoe otaenexne), ZlZajceva@kpfu.ru

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

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-2 CnocobHOCTbO MCMONb30BaTb B NPOKECCNOHaNbHON AESTENbHOCTU 3HAHNS O
nooxogax U Metogax nonyyYeHns pesynbTaToB B TEOPETUYECKNX U
9KCMEePUMEHTaNbHbIX NCCNEeO0BaHUSX

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

- 0 pONK camoopraHmaaummn 1 camoobpasoBaHnsl B COBPEMEHHOM JMHAMUYHO pPa3BUBAIOWEMCS MUPE, B
POPMUPOBAHNM NPOGIECCMOHANBHBIX KoMneTeHumiA (OK-7);

- OCHOBbl OCHOBHblE NOAX0Abl U METOAbI MONYYEHNS PE3yNbTAaTOB B TEOPETUYECKMX N SKCNEPUMEHTANbHbBIX
nccnenosaHuax B npodpeccrnoHanbHom gestensHoctu (OlMK-2)
JonxeH ymeTb:

- OpraHn3oBbIBaTb CBOE paboyee MeCTo; aPEKTUBHO MCMONb30BaTh paboyee BpeMsi, COCpenoTa4ynMBaTbCs Ha
rnaBHOM, pa3bvBatb 3a4ady Ha aTanbl 1 NOCNEL0BATENLHO WX PellaTh; OCYWECTBNATL NOUCK AOCTOBEPHOW
NHJOpMaLMM U3 PasnnyHbIX NICTOYHUKOB M CAMOCTOATENbHO OBNafeBaTb MateMatuHeCKMmN 3HAHUSAMMN 1 HaBblKaMn KX
nprvMeHeHns B npodbeccrnoHanbHomn geatensHoctu (OK-7);

- ICNONb30BaTh MateMaTnyeckne Noaxoabl U METoObl ANS NONYYEHNS PE3YNbTaToB B TEOPETUHECKMX U
9KCMNEPUMEHTANbHbIX NCCEA0BAHUSX B PELIEHNN NpodoeccroHanbHol aeatenbsHocTn (OMK-2)

JlonxeH Bnanetb:

- YMEHVEM NNAHNPOBATh NIMYHOE BPEMS, MPABUIIbHO OPraHn30BaTb CBOW TPY.L; CMOCOBHOCTBIO K camoaHanuay,
CaMOKOHTpONIO 1 camoobpaszosaHuio (OK-7);

- MeTodaMu NIMHenHo anrebpbl, BEKTOPHOM anrebpbl 1 aHANUTUYECKON reoMeTpun, MaTeMaTnyeckoro aHannaa,
IndpdpepeHLUmanbHbiX YpaBHEHWA, TEOPUM BEPOSATHOCTEN U MaTeMaTMYeCcKon CTaTUCTMKN, HeoBX0OMMbIMMX ONst
obpabatbiBaHUSi pe3yNnbTaToB B TEOPETUYECKUX U 9KCNepUMeHTanbHbIX nccneposaHusix (OMNMK-2)

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTL:!

- MPUMEHATb METOAbl CAMOOPraHn3aLmMm; NoBbIWAaTh KBaNMAUKaLMIO NyTEM CaAMOCTOATENbHOMO OCBOEHMUS HOBbIX
3HaHWIA; 3aHUMaTbLCS camMoobpas3oBaHNeM Ha OCHOBE Hay4HOro MMpPoBo33peHust (OK-7);

- MPUMEHATb Pe3yNbTaTbl OCBOEHUS OMCLMMNINHBI B MPOPECCUOHANbHON AeATENbHOCTU 18 NOMyYeHMs pe3ynbTaTos B
TEOPETUHECKNX N KCNeprUMeHTanbHbIx nccnenosanmsax (OMNK-2)

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO
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Mporpamma ancumnnuHbl "MatemaTuka"; 22.03.01 "MartepuanoseneHve n TeXHONorumM matepuanos”.

HaHnas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.5.07 OucumnnvHbl (Mogynu)" OCHOBHOW MPOgIECCUOHASTbHON
obpasoBatenbHoii nporpammel 22.03.01 "MaTtepuanoseneHne 1 TexHonorum matepuanos (MatepvnanoseneHue
TEXHONOrMM HOBbLIX MaTepManoB)" U OTHOCUTCS K 6a30BOI (06LWENPOtECCNOHANBHO) YaCTy.

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

3. O6bem gucumnanHbl (MOOyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy oby4yaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBNSEeT 16 3a4eTHbIX(ble) eanHuL(bl) Ha 576 Yaca(os).

KoHTtakTHasi paboTa - 192 yaca(oB), B TOM 4ncne nekumm - 70 yaca(oB), npaktudeckne saHatms - 122 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocrTositenbHas pabota - 312 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 72 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNMUHBL: 3a4eT B 1 CEMECTpe; 3K3aMeH BO 2 CEMECTPE; 9K3aMeH B 3 cemecTpe.

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

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThbl MO AUCLMNNIUHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Pasnenbl gucumninHbl / UX TPy A,0EMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHoble
Jlekumn 3aHATUSA paboTbl
1. [Tema 1. Onpenenutenn. Matpuubi. 1 4 7 0 18
Tema 2. CncTeMbl IMHENHbIX
2. anrebpanyeckunx ypaBHEHUIA. 1 3 6 0 15
3 Tewma 3. ApudpmeTtudecknii BEKTOp. 1 1 3 0 v
" |BekTOpHbIE NPOCTPaHCTBA.
4. |Tema 4. BekTtopHas anrebpa. 1 3 6 0 15
5. Tema 5. lpsiMble NUHUK 1 NAIOCKOCTMW. 1 3 8 0 19
Tema 6. KprBble 1 MOBEPXHOCTU
6. BTOPOro nopsaka. 1 2 4 0 10
Tema 7. KoMnnekcHble Yyucna.
7. |MHoro4neHbl 1 anrebpaunyeckue 1 2 2 0 6
YpaBHEHUS.
Tema 8. MHOXecTBa 4yncen.
8. [dencTBnTENnbHbIE Yncna. PyHKUMSA 2 2 4 0 6
OJHOI NepemMeHHO.
Tema 9. Npenen yncnosom
9 nocnenoBaTeNibHOCTU, OYHKLUW. 2 3 5 0 10
10 Tema 10. HenpepbiBHOCTb (OYHKLNN. 5 1 5 0 3

"[To4kn paspebisa.

Tema 11. lNMponseogHbIe 1
11.|andodpepeHumansl QYHKLUN OOHOWN 2 3 6 0 11
nepemMeHHon, NX NPUNOXEeHNs.

Tema 12. ccnepoBanue goyHKUMIA C

12.[nomoLbio MPOM3BOOHbIX, MOCTPOEHNE 2 3 6 0 9
NX rpacorKoB.

13.[Tema 13. DyHKUNS N-NEepPEMEHHbIX. 2 1 1 0 4
Tewma 14. lMponssogHbIe U
andodpepeHumanbl oyHKLUN

14. N-nepeMeHHbIX. ONeMeHTbl Teopun 2 2 5 0 9
nons.
Tema 15. SkcTpeMyMbl OYHKLNIA

15. HECKOJIbKMX NEPEMEHHBIX. 2 1 3 0 8
Tema 16. HeonpenenéHHbiii

16. MHTerpan. 3 6 9 0 27
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Mporpamma ancumnnuHbl "MatemaTuka"; 22.03.01 "MartepuanoseneHve n TeXHONorumM matepuanos”.

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 17. OnpenenéHHbI HTerparn.
17.|HecobcTBEHHbIE UHTErPAsbI. 3 4 6 0 18
KpaTtHble nHterpans.
Tema 18. OudbdpepeHumanbHble
18. YpaBHEHUS NepPBOro nNopsaka. 3 4 6 0 18
Tema 19. JudpdpepeHumanbHble
19. YPaBHEHWUS BbICIUNX NMOPALKOB. 3 4 6 0 18
20.|Tema 20. Yncnosble pagbl. 3 4 6 0 18
21.[Tema 21. dyHKUMOHANbHbIE PAAbI. 3 3 6 0 17
Tema 22. KombrHaTopuka.
22.|CnyyaiiHble cOBbITUS 1 UX 3 5 7 0 20
BEPOSATHOCTMU.
23.|Tema 23. Cny4aiiHble BENNYMHbI. 3 3 4 0 13
Tema 24. OcHOBbI MaTEMaTNYECKOW
24. CTaTUCTUKN. 3 3 4 0 13
Ntoro 70 122 0 312

4.2 CopepxaHue gUCLUNIUHbI (MOAYNS)
Tema 1. Onpepenutenu. Martpuubl.

Onpepnenutenu 2-oro, 3-ero nopsiakos, nopsigka n. Ceoctea onpegenutenein. MuHops! 1 anrebpaunyeckue
LOMOMHEeHWs. Pa3noxeHve onpenennTens no afneMeHTaMm CTpoky nnm ctonbua. BeluncneHnne onpegenuteneii.
OnpepneneHne matpuupbl. Buabl Mmatpuu. PaseHcTBo Matpuu. Jenctens Han matpuuamm. CBoCTBa onepaumini CnoxXeHuns
N YMHOXEHUS Ha YMCNO, YMHOXeHUs MaTpul. MuHop k- oro nopsiaka. basucHelin MuHop. PaHr Matpuubl. OneMeHTapHble
npeobpasoBaHns MaTpuL,. SKBUBANEHTHOCTb MaTpuL. BeluncneHne paHra matpuubl. ObpatHas Matpuua, ycnosue
CYLWEeCTBOBAHUS 1 OCHOBHbIE CMOCO0bI €€ HaxoxXaeHus. MaTpuyHble YpaBHEHUS, UX PELIEHNUE.

Tema 2. CucteMmbl NIMHeNHbIX anrebpanyeckux ypaBHeHUN.

OcHoBHble onpenenexHms n noHatus. Martpuyras sanuce CJTAY. Teopema KpoHekepa-Kanennu. Pewenne CIAY
mMeTonom obpatHoi MaTpuubl. Popmynbl Kpamepa. SnemeHTapHblie npeobpasosaHusi C/1AY. Pewexune CJTAY metonom
Maycca. OfHOPOLHbIE CUCTEMbI IMHEHBIX YPaBHEHWIA, CBOMCTBA MX pelleHnii. PyHaameHTanbHas cucteMa peweHuin
(dCP), eé HaxoxaeHue. MNpeacTtaBneHve obLLEero pelweHns 0gHOPOOHON cucTeMbl Yepes OCP.

Tema 3. ApuchbmeTnyeckui Bektop. BekTopHble npocTpaHcTBa.

MNMoHsaTMe n-MepHOro apugmMeTn4eckoro Bektopa. PaBeHCTBO BEKTOPOB, OeACTBUS Hah HUMK. CkansipHoe npon3seaeHne
apunmMeTnHecknx BeKTopoB. [MoHATNE CUCTEMbI BEKTOPOB, €€ NMHENHOI 3aBUCUMOCTY 1 He3asucumocTn. N-mepHoe
NMHEHOEe BEKTOPHOE NpocTpaHcTBo R*n, ero 6asnc. KoopauHatel Bektopa B R n. EBKNMAOBO NPOCTPAHCTBO.

Tema 4. BektopHas anrebpa.

MNMoHaTMe reomeTpuyeckoro sekTopa. dnuHa sektopa, yron Mmexay Humn. PaseHcTBo BekTopos. OpT BekTopa. [Mpoekums
BekTopa. ['pacmyeckune nenctens Han sektopamu. KonnmHeapHOCTb 1 KOMMNa-HapHOCTb BEKTOPOB. Basnc nnockocTu,
npoctpaHcTea. KoopamHatel Bektopa. JInHeHble onepauun Hag BEKTopamu B KOOpAMHATHON dhopme. MNpsiMoyronbHas
JekapTtoBa cuctema koopamHat. Pagnyc-BeKTop 1 KOOpAMHaThl TO4KU. PelweHne npocTenwmnx 3aaay BEKTOPHOW
anrebpbl B KOOPAMHATHON (POPME (BbIYMCIEHVE OIUHbI 1 HAMPABNSOWUX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA,
3a0aHHOro OBYMS TOYKaMMI; PacCTOSIHUS MeXAy TO4KaMm; KoopaMHaT TOUKM, Aensuwein otpesok nononam). CkansipHoe
npon3sefeHne BEKTOPOB, ero CBONCTBA, BbipaXeHne B KOOPAMHATHON hopMe, MPUMEHEHNe ANS peLleHNs
reoMeTprnyeckmx 3anad (Bbl4MCNeHre yrna Mexay BeKTopamu, AfIMHbl BEKTOpa, MPOeKLMM BEKTOPA Ha BEKTOp). Ycnosne
nepneHAnKynsapHOCT BEKTOPOB. BekTopHOe 1 CMelaHHoe Npon3BefeHNs BEKTOPOB, UX ONpeneneHns, CBOMCTBa,
BbIPaXEHWNS B KOOPANHATHON hopme, MPUMEHEHNS AN PELeHNs FTeOMeTpUYecKux 3aad (BblMucneHme nnowanem
TPEYronbHUKOB 1 NapannenorpaMMmoB, 06 bEMOB TETPA3APOB 1 Napanienenunenos). YCnosus napannenbHocTy
KOMMNaHapHOCTAN BEKTOPOB.

Tema 5. MNMpsiMble IMHUKU N NNIOCKOCTW.

Mpsimas Ha NnockocTW. HopManbHbI 1 HaNpasnaowWMiA BEKTOPbI NPAMOiA. PasnuyHble Buabl ypaBHEHWIA NPSAMOiA Ha
nnockoctn. CocTaBneHne ypaBHeHWi NpsmMoi. PacctosHmne oT To4kM A0 NpsMOiA. Yron mexay OByMs NpsiMbiMu. Touka
nepeceyeHns NPsMbIX. YCNOBNS NapanfienbHOCTV U NePNeHANKYNSPHOCTM ABYX NpsaMbIX. MNnockocTb. HopManbHbiii
BEKTOP MNOCKOCTU, ero HaxoxaeHve. PasnuyHble Buabl ypaBHeHWi nnockocTn. CocTaBneHne ypaBHeHni NnocKoCTy.
B3ammHoe pacnonoxeHue OByx NnockocTein. PacctosHmne ot To4ku Ao nnockocTu. Mpsamas B npocTpaHCcTse.
Hanpasnstowwuin BEKTOp NPsSMON, ero HaxoxaeHve. PasnuyHble Buabl ypaBHEeHWI NpsSMON B MpocTpaHcTee. BaanmHoe
pacnonoxeHue OByX NPsiMbIX B MPOCTpaHCcTBe. BaanMHoe pacnonoxeHne npsMoin 1 NIoCKOCTy.

Tema 6. KpnBble 1 NOBEPXHOCTU BTOPOro nopsnka.
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Mporpamma ancumnnuHbl "MatemaTuka"; 22.03.01 "MartepuanoseneHve n TeXHONorumM matepuanos”.

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

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

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

Tema 8. MHoXxecTBa 4ncen. [encrteutenbHble yncna. PyHKUUS OQHON NepeMeHHON.

MHoxecTBa yncen. [lencTBuTenbHbIE Yicna, MOLYNb YACna U ero cBoncTea. Yncnosble npoMexyTkn. OKPeCTHOCTb
TOUKM (KOHEeYHOI 1 6eckoHeuHoi). MoHsTre doyHKUMKU. Cnocobbl 3aaaHus doyHkumMu. EctectBeHHas obnactb
onpenenexHns n rpadprk goyHkUmMn. OCHOBHbIE 31IEMEHTBI MOBEAEHNS (OYHKLMM (OFPaHNYEHHOCTb, YETHOCTb U
HEYETHOCTb, NEPUOANYHOCTb, MOHOTOHHOCTb). OCHOBHbIE aneMeHTapHble goyHKUMKU. ObpaTtHas goyHKuMs. CnoxHas
oyHKUMS. DneMeHTapHble OyHKLMK U nx knaccugomkaums. MNoctpoeHune rpadonkoB goyHKLIMIA.

Tema 9. Npenen yucnoson nocnepoBaTenbHOCTU, PYHKLUWN.

Yuncnosas nocnenoBatensHOCTb U €€ npenen. MNpuaHak cxo4MMOCT MOHOTOHHOM YCNOBOI NOCNeLoBaTENIbHOCTY.
Yucno e. OnpepeneHust npenena gyHkUumn. OoHOCTOPOHHME Npenensl. beckoHeyHo 6onbwmne 1 6eckoHeYHO Marble
doyHKUMM, NX cBoicTBa. HeonpenenéHHble BoipaxeHusi. OCHOBHble TeopeMbl 0 npenenax dyHKUuiA (06 orpaHn4YeHHOCTH
goyHKUMM; O CBSI3M ¢ HeCcKoHe4YHO Manoli coyHKLMel; apndoMeTieckme CBocTBa Npeaenos; o npeaene aneMeHTapHom
doyHKumMK). MpenenbHblit Nepexon B HepaBeHcTBax. [epBblit 1 BTOPOI 3aMeyaTenbHble npeaenbl, UX NpUMeHeHne npu
BblYMCNEHUN Npeaenos.

Tema 10. HenpepbiBHOCTb PyHKLUKN. TOUKU pa3pbiBa.

OnpeneneHns HenpepbIBHOCTM dyHKLMM B To4Ke. [MoHATUE HENPepPbLIBHOCTY crnipaea 1 cneea. HenpepblBHOCTb
aNeMeHTapHbIX PyHKLUMA. ToUYKM paspbiBa qoyHKLUM 1 UX Knaccudprkaums. HenpepbiBHOCTE COYHKLMM HA MHOXECTBE.
OcHoBHble CBOWCTBA (PyHKLNI, HENPEpbIBHbIX HA 0TPe3Ke (06 orpaHNYeHHOCTU goyHKUMK, 06 obpalueHun eé B Hymb, O
HanboNblWeM 1N HaVMEHbLEM 3HAYeHNSIX OYHKLNN).

Tema 11. NMpoussoaHble n aucpcbepeHumansl oyHKLUM OQHON NepeMeHHOMN, X NPUNOXEHNUs.

MpupaieHne cyHkumn. OnpeneneHne NPOM3BOLHOM N €€ reOMEeTPUYECKMA CMbICH. HenocpeacTBEHHOE HaX0XaeHWe
npounssoaHoi. Tabnuua NpoM3BOAHbIX OCHOBHbIX 9l1EMEHTAPHbIX PYHKUWMIA. MpocTeiilumne npaBmna HaxoxoeHns
npovn3sogHol. NponssogHas cnoxHon yHkumn. Jlorapudpmmyeckas npovssogHas. lNponssonHas
CTeneHHo-nokasarenbHon oyHKuun. NponssoaHas OyHKLMK, 3a-0aHHOW napameTpuyecku. MNoHaTue
andpcpepeHumpyemocTn pyHkummn. dudpdgpepeHumnan doyHkuun. MNMponssoaHble 1 ougpdoepeHLmarnbl BbICIUNX NOPSAKOB.
MpvMeHeHVe NepBoro avddpepeHumana B npubAnXEHHbIX BbIYUCNEHUSX. YPaBHEHMS! KacaTelbHOW 1 HopManm K
nnocko kpusoi. OCHOBHbIE TEOPEMbI 0 audpdbepeHLmMpyembix coyHKLmsAx (Ponng, larparxa, Koww). MNpasuno
Jlonutans n ero npMMeHeHne 4ns packpbiTUs HeonpeaoenéHHOCTEN.

Tema 12. UccnepoBaHne ¢pyHKLMIA C MOMOLLLbIO MPON3BOAHbIX, MOCTPOEHUEe UX rpacPuKkoB.

Cxema npoBeaeHus NOAHOro nccnenoBaHns yHkumMm. CtaumoHapHbIe U KPUTUYECKME TOYKM doyHKUMK. BospacTtaHue u
ybblBaHMe PyHKLIMKN, HAXOXAEHNE YyHaCTKOB MOHOTOHHOCTU COYHKLMW. JloKanbHble 3KCTPeMyMbl (OYHKLIUK, YCOBUS NX
CYWEeCTBOBaHUS U HaxoxaeHne. Hanborbliee 1 HauMeHbluee 3HaYeHNs ANdOHePEHLMPYEMOR COYHKLIMK HA OTpe3Ke, UX
HaxoxaeHue. BbinyknocTb 1 BOFHYTOCTb GOyHKLMK. ToUkK nepernba, yCrnoBust UX CyLeCcTBOBAHNS 1 HAXOXAEHUeE.
BepTrkanbHble 1 HAKNOHHbIE aCMMNTOThI Fpadouka OyHKLMK, YCIOBUS UX CYILECTBOBAHNSA N HaxoxaeHue. lNoctpoeHne
rpadouka gyHKLnn.

Tema 13. DYHKUMNSA n-NepeMeHHbIX.

MoHATMSA N- MEPHOW TOYKM, N- MEPHOIO apudpMeTmyeckoro npoctpaHcTea R n. MHoxecTBa Touek B R*n. OkpecTHOCTb
Touku. Knaccundoukaums todek. MoHsiTne doyHKUMKM ABYX, TPEX, N nepeMeHHbIx. ObnacTb onpeaeneHns n rpagouk
dOyHKUMK. JTInHUM ypoBHS. [TonHOE 1 YacTHble npupaweHns gyHkuuK. MNMoHaTus npegena un HenpepbliBHOCTN GHTI.
CeoiictBa PHI1, HENpepbIBHbLIX B OrpaHUYEHHO 1 3aMKHYTO 0bnacTtu.

Tema 14. NMpousBogHble U audpdoepeHumanbl OYHKLMKU N-NepeMeHHbIX. dNeMeHTbl TEopUM Nonsi.

YacTHble NpoM3BOAHbIE NEPBOrO W BbICWNX NOPAAKOB, UX HAX0XAeHne. He3aBncnMOCTb CMELLaHHbIX NPOU3BOLHbBIX OT
nopsgka amgdepeHumposaHms. Nonatne angpdpepeHumpyemoctn ®HIT B Touke, ycnosus anddepeHumpyemocTu.
MonHble anddeperHumansl ®HIM nepeoro v Bbicwmnx NOpsaAKos. MNpuMeHeHe nepsBoro auddepeHumana B
NPUBNUXEHHBIX BblYMCNEHNSAX. YacTHble npomasoaHble ®HI, 3apaHHbIX HesBHO. [Mpon3BoLHasA Mo HANPaBNEHUIO U
rpaaneHT ®HI1, B3anmMocBasb Mexay HU-Mu. KacaTtenbHas nnocKoCTb U HOpMasb K NOBEPXHOCTU. [ToHATMS ckanspHOro
1 BEKTOpPHOro nonen. JudpdepeHumanbHble onepauuy Teopun nons (rpadveHT, AnsepreHums, poTop, onepaTop
Nannaca).

Tema 15. IkcTpeMyMbl (PYHKLIMIA HECKONIbKNX NEepPeMEHHbIX.

CraunoHapHble 1 KpUTUYeCKne ToukU. JlokanbHbli 6€3yCNOBHbIA SKCTPEMYM COYHKLMM ABYX MEPEMEHHbIX, HE0OX0AUMOE
W [OCTATOYHOE YCNOBUS €ro CYLWECTBOBAHNS U HAxoXaeHne. Hanbonbliee n HaMMeHbLIEe 3HAYEHNS
LNAOhePEHLIMPYEMOI CHYHKLIM OBYX MEPEMEHHbIX B OrPaHNYEHHO 3aMKHYTON obnactu, ux HaxoxaeHwue. MoHatne 06
ycnosHoM akcTpemyme PHI.

AEKTPOHHBH
CrpaHuua 6 13 30. BB YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma ancumnnuHbl "MatemaTuka"; 22.03.01 "MartepuanoseneHve n TeXHONorumM matepuanos”.

Tema 16. HeonpepenéHHbIn UHTErparn.

MepBoobpasHas pyHKLMM 1 €€ OCHOBHbIE CBOMCTBA. HeonpenenéHHbI MHTerpan, ycrnoBusi €ro CyLecTBOBaHWS U
OCHOBHble CBOMCTBA. Tabnuua OCHOBHbIX HEONPeaEeNn&HHbIX MHTErpanoB. HenocpencTBEHHOE NHTErPUPOBAHNE.
WHTerpuposaHmne 3aMeHon NepeMeHHon 1 no YactaMm. HTerpuposaHne yHKLNA, cogepxalmx KBaapaTHbIi TPEXHNEH.
HenpaswnbHble 1 NpaBunbHble paumoHanbHble Apobu. PasnoxeHve npasunbHon Apoby Ha NpocTbie Apobu.
WNHTerprpoBaHue npocTbiX, NPaBUibHbIX U HENPABUBHBIX PaUMoHanbHbIX Lpobeit. MHTerpuposaHve
TPUTOHOMETPUYECKUX U MPPALIMOHASIbHBIX BbIPaXXEHWIA.

Tema 17. OnpepenéHHbin nHTerpan. Heco6cTeeHHble MHTErpanbl. KpaTHble MHTErpanbl.

OnpenenéHHblil HTErpan, ycnoBnus ero CywecTBOBaHUs, reOMETPUYECKUIA cMbic 1 cBoincTBa. OueHKa nHTerpana u
doopmyna cpenHero 3HaveHns. ViHterpan ¢ nepeMeHHbIM BEPXHUM NPEEnoM 1 ero ceorcTea. dopmyna
HobtoToHa-JenbHuua. PopMyiibl 3aMeEHbI TEPEMEHHON 1 MHTErPUPOBAHMS MO HaCTsIM B ONpenenéHHOM MHTerparne.
MpubnuxéHHoe BblHUCeHNe onpeaenéHHbIX MHTerpanoB. NpuMeHeHve onpenenéHHoro nHTerpana ons Bbl4UCIeHUs
nnowagaer niockux uryp, AnnH ayr KpUebIX, 06 bEMOB Ten. HecobCTBEHHbIE NHTErpasbl o 6ECKOHEYHOMY NMPOMEXYTKY
WHTErPMPOBAHNSA 1N OT HEOrPAHNYEHHOI GOYHKLMK, NX CXOOMMOCTb U pacxoanmMocTb. [1BOVHON nHTErpan, ycnosme ero
CYILECTBOBAHNS U OCHOBHbIE CBOWCTBA. BblumcneHme oBONHOro MHTErpana CBeaeHneM K NOBTOPHOMY MHTerpany B
[ekapToBbIX 1 MONAPHbBIX KoopanHaTax. [eoMeTprnyeckne n MexaHn4eckmne npunoXeHns OBOMHbIX UHTerpanos. MNoHaTtrne
TPOMNHOro UHTErpana.

Tema 18. OudpchepeHumnanbHble ypaBHEHUA NepBOro nopsigka.

MoHaTne andpdbepeHumnanbHoro ypasHexms (OY). dudbdbepeHumnanbHble ypaBHeHNs 1-0ro nopsaka, OCHOBHbIE
CBeOEeHUs 0 HUX: POPMbI 3aMnnCK, pelleHne, HavanbHble YCroBus, obliee 1 YacTHoe peleHns. 3anada Koww ons OY
1-oro nopsgka. Y ¢ pasnenéHHbiMm n pasgensowmmmncs nepemeHHbiMn. OgHopogHble Y 1-oro nopsaaka. JluHenHoe
LY 1-oro nopsaaka v ypasHeHnve BepHynnu. 1Y B nonHbiX andpdoepeHumanax.

Tema 19. OndcbcpbepeHumnanbHblie ypaBHEHUS BbICLUMX NMOPAAKOB.

OnddpepeHunanbHoe ypaBHEHNE N-0r0 NOPSAKa, OCHOBHbIE CBEAEHMS O HUX: POPMbI 3anncu, peweHne, HavanbHble
ycnosusi, oblee u yacTtHoe pewenns. 3apada Koww gns OY n-oro nopsiaka. Y, gonyckawowme NOHNXEHUE NOpsSaKa.
NuHenHble Y n-oro nopsigka. JInHeinHo 3aBncKMble N He3aBUCUMbIE cucTeMbl oyHKUMA. Onpegenutens BpoHckoro.
CTpykTypa 0bLero peleHns MMHenHoro 0gHOPOLHOro 1 HeogHopoaHoro LY nopsaka n. XapakTepuctmieckoe
ypaBHeHve. HaxoxaeHue oblWero pewweHns MMHenHoro ogHopoaHoro 1Y nopsioka n ¢ NoCTOSIHHBIMU KO3(MOULMEHTAMN.
NuHeiHble He-ooHOpoaHbIe 1Y nopsigka n ¢ NOCTOSHHBIMU KOS(RMPMLMEHTAMM, HAXOXAEHNE NX 0BWUX PELIEHN ans
npaso YacTu cneumanbHoro smaa. MNpuHLMN cynepnosnumm YacTHbIX peleHnidi. Meton Bapuaumm npon3sonbHbIX
NOCTOSIHHbIX. [TOHSATUE 0 HOpManbHoW cucteme Y.

Tema 20. YUncnosble paabl.

MoHsTMe YncnoBoro psaa. YactmyHas cymma, ocTatok, CXOAMMOCTb Y PacXoauMocTb, cyMma psina. Heobxoaumbiit
MpU3HaK CXOOUMOCTM 1 [OCTaTOYHbIN NPU3HAK PacxoaMMocTy psina. Pan reometpuyeckoli nporpeccm n 0606WEHHBINA
rapMOHMNYECKUIA PAg, YCNOBUS UX CXOOUMOCTU U PacXoamMocTu. [pru3Haky CXOOUMOCTY PAAOB C MONOXMUTENbHbIMU
uneHamu (cpaBHeHusi, Nanambepa n Kown). 3Hakoyepenyownecs psapl. MpusHak JerbHuua. OueHka octatka
3Hakouepenytouerocs psaa. ABCOMOTHO 1 YCNOBHO CXOASWMECS PSab.

Tema 21. dyHKUMOHaNbHbIE psiobl.

MoHsTME OYHKLMOHANBHOMO psina, ero 06nact onpeneneHus, YacTMHHOWM CyMMbI, OCTaTka, TOYKM CXOOUMOCTM, obnactu
CX04MMOCTU, CyMMbl. CTeneHHow psia. Paguyc, nHtepsan, 061acTe CXOAMMOCTU CTEMEHHOIO PSAA, UX HAXOXAEHUE.
Panbl Teinopa n MaknopeHa, pa3noxeHue B HUX PyHKUWiA. [ToHATUe TpuroHomeTpunyeckoro psaaa. Pagsl dypobe,
pasnoXeHne B HUX (PYHKLMIA. [pUMEHEHNE CTENEHHBIX U TPUTOHOMETPUYECKMX PSLOOB B MPUBANXEHHBIX BEIYNCIEHWSIX.

Tema 22. Kom6uHatopuka. CnydaitHblie COObITUS U X BEPOSITHOCTM.

KombuHaTopuka 1 e€ ocHoBHas 3adava. [pasuna cyMMbl 1 Npou3BeneHns KOMOMHATOPVKK. PasMelleHmns, codeTaHms,
nepecTaHoBKkW, NOACHET ux ymucna. lNMpeamer Teopun BeposTHOCTEN. MMOHATME Cny4yaiHOro aKCcnepmMMeHTa u
CTaTMCTUYECKOI YCTONYMBOCTM €ro McxoAoB. [pocTpaHCTBO aneMeHTapHbIX cobbiTuii. CnyyaiiHble cobbiThs, LeACTBUS
Han Humu. Knaccrnyeckoe, reomeTpmyeckoe 1 ctatucTnieckoe onpeneneHns seposatHocT. CBOMCTBa BEPOATHOCTH.
YcnoBHas BEPOSTHOCTb COObITUS. He3aBncrmble 1 3aBUCHMMbIE COObITUS. POPMYbI COXEHNS 1 YMHOXEHNS
BepoaTHocTen. dopmyna nonHol BeposaTHocTn. Popmyna Barieca. [NosTopHbie ncnbiTaHus. Cxema u chopmyna
BepHynnu. MpubnunxéxHble popmynel NyaccoHa n Myaspa-Jlannaca.

Tema 23. CnyyanHble BENUYMHbI.

MoHaTMe cnyyaiHoi BennymHbl. PyHKUNS pacnpeneneHns BEPOSTHOCTEN Cly4YaiHON BENNYMHbI, €€ CBONCTBA.
LunckpeTHas n HenpepbiBHAs CnyyaiHble BENNYMHbLI, CNOCOObI NX 3a4aHns. Y1cnoBble XapakTePUCTMKU CNyYanHoii
BEMNYMHbI: MaTemMaTnyeckoe oxXunagaHue, gucnepcus, cpenHee KksagpatnyHoe oTkNnoHeHne, Moaa, MmeanaHa, HadyanbHble
W LUeHTpanbHble MOMeHTbl. CBOMCTBA MaTeMaTn4eckoro oxmnaaHns n gucnepcmmn. OCHOBHbIE 3aKOHbI pacnpeneneHns
CnyyYaHbIX BENUYMH: BUHOMUANbHLIRA, MyaccoHa, paBHOMEpPHbIA, MOKa3aTenbHbI U HOPMANbHBIA, UX YUCTTOBbLIE
xapaktepucTtukn. HepaBeHcTBO Yebbiwesa. [MoHATME 0 3aKOHAX HONbLIMX YACEN W LEHTPANbHON NPeaenbHON TeopeMe
Teopun BepoSTHOCTEN. [OHATE MHOrOMEPHOI CNyYanHON BENNYNHDI.

Tema 24. OcHOBbI MaTeMaTUYeCKOW CTaTUCTUKMU.
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MpeaMeT 1 OCHOBHbIE 3a1a4y MAaTEMATUYECKON CTAaTUCTVKK (CTATUCTUYECKOE OLEHNBAHUE, NPOBEPKA CTATUCTUHECKMX
rmnoTes, ccnefoBaHvne B3avMOCBS3El CnyyaiiHbIX BENUYMH), €€ B3aUMOCBSA3b C Teopuei BEposaTHOCTel. 'eHepanbHas
COBOKYMHOCTb U Bbibopka 13 Heé. Cnocobbl (oopMUpoBaHns BbIGOPKU, NMOHATUE €€ penpe3eHTaTBHOCTM. OCHOBHbIE
cnocobbl 3anmcK BoIGOPKM: BapMaLMOHHBI/ psifa; CTaTUCTUHECKUIA QUCKPETHDIN U MHTEpBabHbI psabl. [paduryeckoe
n306paxeHne CTaTUCTUHECKUX PSAOB pacrnpeneneHns Bbibopku (MONUroH, rmcTorpamMma). YicnoBble xapakTepucTku
BblIbOPKU (CpenHee apudIMeTMHecKoe, AUCNepcusi, cpeaHee KBaapaTuiHoe OTKIIOHEHNEe, MOAa, MeanaHa).
CratncTnyeckas obpaboTka akCnepuMeHTanbHbIX AaHHbIX ¢ ucrnonb3oBaHnem MOBM. CoBpeMeHHbIe cTaTucTnieckme
nakeTbl aHanMaa AaHHbIX.

5. MepeueHb yue6HO-MeTOOMYECKOrO 0becnevyeHns OJiI CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOayIto)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTenbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHy0, Hay4HYIO 1 CMPaBOYHYIO MTEpaTypy, BbINONHSAOT 3a1aHusi, HanpaeneHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHn3auus caMocTosTenbHOM paboTbl 0ByHaoWMXCH PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCAMU, BKNIOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBIeHNs 06pa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefibHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin enepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMOCTOATENBHONM PaboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

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

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLIEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) doenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCLMUMNIMHE (MOAYNIO)

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

dopma KOHTpons OueHuBaemble
KOMMeTeHLUn

dran TeMbl (pa3pernbl) AUCLUMNNUHDBI

Cemectp 1
TeKyLLMI KOHTPO/b

. Onpegenntenn. Matpuubi.

. CucTeMbI NMHElHbIX anrebpanyecknx ypaBHEHWIA.

. ApudpmeTunyeckuin BekTop. BekTopHble npocTpaHcTBa.
. BextopHas anrebpa.

. [psiMble IMHWM 1 NNOCKOCTH.

. KpvBble 1 noBepxHOCTW BTOPOro nopsiaka.

. KomnnekcHble yncna. MHoro4neHsl 1 anrebpanyeckue
paBHEeHMs.

. Onpenenutenu. Matpuupl.

. CucTeMbl NMHelHbIX anrebpanyecknx ypaBHeHWiA.

. ApndpmeTunyecknii BekTop. BekTopHbie NpocTpaHcTea.
. BektopHas anrebpa.

. MpsiMble NIMHUK 1 NNOCKOCTW.

. KpuBble 1 MoBepxHOCTW BTOPOro nopsiaka.

. KomnnekcHble Yncna. MHoro4uneHsl 1 anrebpanyeckme
ypaBHeHMsI.

1. Onpegenutenu. Matpuubl.

2. CucTeMbI NIUHENHBIX anrebpanyeckrx ypaBHEHMWIA.
OK-7, OriK-2 3. ApucpmeTnyecknii Bektop. BekTopHble npocTpaHcTBa.
4. BektopHas anrebpa.

5. MNpsiMble AMHUM 1 NNOCKOCTM.

1 |YcTHbI onpoc OK-7, OlK-2

lNncbMeHHoe
2 |oomawHee 3apgaHune [OK-7, OrK-2

NOOPWN=<NOOARWN =

3 KoHTponbHas
paboTta

3auver OK-7, OlK-2

CemecTp 2
| Tekywumit koHTpons) |
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Sran ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

1 [YcTHBIZ onpoc

OK-7, OlK-2

8. MHoxecTBa yncen. JencTtentenbHble yncna. PyHKLUUS OAHON
NnepemMeHHoNn.

9. Npepnen 41cnoBO NOCNEnOBATENbHOCTU, CPYHKLIMN.

10. HenpepbIBHOCTb GoyHKLMU. TOYKM paspbiBa.

11. MNpownssoaHble 1 audbdepeHumansl PyHKLUN OLHOW
nepeMeHHOM, UX NPUNOXEHNS.

12. NccneposaHune oyHKLMIA C MOMOLLbIO NPOWU3BOAHbIX,
NOCTPOEHMNE NX rpaconKoB.

13. PyHKUMNS N-NepeMeHHbIX.

14. MNpownssogHble 1 guddepeHumansl PyHKLUN N-NePEMEHHbIX.
OneMeHTbl Teopun nonsl.

15. OKCTPEMYMbI (PYHKLUMIA HECKONBKUX MNEPEMEHHbIX.

[NncbmeHHoE
2 |oomaluHee 3apaHve

OK-7, OlK-2

8. MHoxecTBa yncen. lencresutenbHble Yncna. yHKLMA OOHON
nepemMeHHoi.

9. MNMpenen yucnoson NocnegoBaTeNbHOCTU, OYHKLUN.

10. HenpepblBHOCTb dOyHKUUKU. TOYKM paspblisa.

11. MNpownssogHble 1 anddepeHumansl PyHKLUU OLHO
NepeMeHHON, UX NPUNOXEHMNS.

12. ViccnepoBaHve oyHKLUMIA C MOMOLLbIO NPON3BOAHDIX,
NOCTPOEHMNE MX rpaconKos.

13. ®YyHKUMS N-NEePEeMEHHbIX.

14. lNpounssogHble 1 auddepeHumansl PYHKUMN N-NepPEMEHHbIX.
OneMeHTbl TeEOpUN Nonsl.

15. OKCTpEMYMbI (PYHKUMIA HECKONBbKUX MEPEMEHHDIX.

3 KoHTponbHas
paboTa

OK-7, OrK-2

8. MHoxecTBa yncen. eincTteutenbHble yncna. PyHKLUUS OAHON
NnepemMeHHoNn.

9. Npepnen 41cnoBO NOCNEnOBATENbHOCTU, CPYHKLIMN.

10. HenpepbIBHOCTb GoyHKLMU. TOYKM paspbiBa.

11. MNpownssoaHble 1 andbdepeHumansl PyHKLUN OLHOW
nepeMeHHOM, UX NPUNOXEHNS.

12. NccneposaHune oyHKLMIA C MOMOLLbIO NPOVU3BOAHbIX,
NOCTPOEHMNE NX rpadonkoB.

Sk3aMeH

OK-7, OlK-2

Cemectp 3

TeKyLLMI KOHTPO/Ib

1 |YcTHbI onpoc

OK-7, OlK-2

16. HeonpenenéHHbliii nHTerpan.

17. OnpenenéHHbiii nHTerpan. HecobCTBEHHbIE MHTErpabl.
KpaTtHble nHterpansi.

18. dudpcbepeHumnanbHble ypaBHEHNS NepBoro nopsaka.

19. dudpdpbepeHumnanbHble ypaBHEHNS BbICLLMX NOPSOKOB.

20. Yncnosble pagbl.

21. ®yHKUMOHANbHbIE PSALbI.

22. KombrHaTopwka. CnyyariHble COBbITUS U X BEPOSITHOCTH.
23. CnyyaiiHble BENYMHBDI.

24. OCHOBbI MATEMATNYECKOWN CTaTUCTUKMN.

[NncbmeHHoe
2 |oomallHee 3apaHve

OK-7, OlK-2

16. HeonpenenéHHbii nHTerpan.

17. OnpenenéHHolit nHTerpan. HecobcTBeHHbIE MHTErpanbl.
KpatHble nHterpansi.

18. InddbepeHumanbHbie YpaBHEHNS NEPBOro nopsaka.

19. InddbepeHumanbHble YpaBHEHNS BbICILNX NOPSOKOB.

20. Yucnosble psaabl.

21. dyHKUMOHaNbHbIE PAAabI.

22. KombuHatopuka. CnyyaiiHble CoBbITUS U X BEPOSITHOCTMW.
23. CnyyaliHble BENYMHbI.

24. OcHOBbl MateMaTyecKom CTaTUCTUKN.

3 KoHTponbHas
paboTta

OK-7, OlK-2

16. HeonpenenéHHbliii uHTerpan.

17. OnpenenéHHbiii nHTerpan. HecobCTBEHHbIE MHTErpabl.
KpaTtHble nHterpansi.

18. dudpcbepeHumnanbHble ypaBHEHNS NepBoro nopsaka.
19. dudpdpepeHumnanbHble ypaBHEHNS BbICLLMX NOPSOKOB.
20. Yncnosble pagbl.

21. ®yHKUMOHANbHbIE PSALbI.

Sk3aMeH

OK-7, OlK-2
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6.2 OnucaHne nokasateneun n KpuTepues OLeHUBaHUS KOMMETEHLMA Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OL,eHNBaHUS 3ran
KOHTpOns
OTAnYHO XopoLuo Y nosn. Heyn.
Cemectp 1
TeKywW W i KOHTPONb
YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
pPackpbITO cogepXaHne |TeMbl PaCcKpbIThI. packpbita. OTBeT cnabo |[loHATHiAHbIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa Teme. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH Xopowo ocBoeH OCBOEH YaCTUNYHO. MoHnmMaHue matepuana
NOHATUIHBIVA annapaTt. |NOHATWIAHLIA annapaTt. |[ToHMMaHWe oTAEeNbHbIX |parMeHTapHoe UIm
MpooemoHcTprpoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHUIA N3 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMIA YPOBEHD matepuana no Teme. goopmMynupoBaTb CBOU
NoHMMaHNa Matepuana. [noHumaHus Mmatepuana. |Y 4OBNeTBOPUTENbHOE  [MbICiK, 06CyXaaTtbh
lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
goopMynupoBaTb CBOM  |popMynMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbICn, 06CyXaaTb Mbicnv, obcyxnatb Mbicnn, 0bcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE LINCKYCCUOHHbIE
NONOXeHMS. MONOXEHUS. MONOXEHUS.
lMncbmeHHoe  |[paBunbHO BbINONHEHDI |[1paBuIbHO BbiNONHEHA (3anaHus BbiMONAHEHbl  (3a4aHns BbIMOMHEHDI
JomalHee BCE 3a4aHus. 6onblas YacTb bonee 4eM HaMNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 2
3apaHve MNpogeMoHCTpUpoOBaH |3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT cepbé3aHble owmnbKu. HeyLOBNETBOPUTENbHbIN
BNafeHns MatepranoMm. |He3HauymTenbHble MNpooeMoHcTpypoBaH [ypoBeHb BnaneHus
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHLIA  |[Matepuanom.
npeBoCXoAHbIe [MpooeMoHCTpUpOBaH |ypoOBEHb BNaOEHNS MposiBneHsbl
CnocobHOCTM XOPOLUWI YPOBEHb mMarepuanom. HeLoCTaTo4HbIe
NPUMEHSATb 3HAHUA 1 [BNageHus matepuanom. |lposiBneHbl HU3kue cnocobHoCTM
YMEHMSI K BbiNoniHeHuto |MposiBneHbl cpegHne  [cnocobHocTm MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSTb 3HAHUA U [yMEHWS K BbIMONIHEHWNIO
MPVUMEHSITb 3HAHUS U [YMEHWS K BbIMOMHEHWIO |KOHKPETHbIX 3a0aHUIA.
YMEHWNS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a4aHui.
KoHTponbHag ([MpaBunbHO BbiNonHeHb! [[paBnnbHO BbINONHEHA (3a4aHus BbIMONHEHbl  |3a4aHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMoONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 3
MpooeMoHCTpMpoOBaH  |3amaHui. MpucyTtcTayioT MpoaemMoHCcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbésHble oWnbKM. HeyLOBNETBOPUTENLHBIN
BNafeHNs MatepuanoMm. |He3Ha4YMTeNbHbIE MNpooeMoHCTpMpoBaH  [ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yLOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCXOOHbIE [MpooeMOHCTPUPOBaH  |ypOBEHb BNaneHNS MposiBneHsl
CrnocobHOCTM XOPOLMIA YPOBEHD Marepuanom. HeLOoCTaTOYHbIE
NPUMEHSTb 3HaHUSA 1 [BNaneHus matepuanoM. |[posiBneHbl HU3kue crnocobHoCTM
YMEHWs K BbiNoNHeHuo |MposiBneHbl cpefHne  [cnocobHoCTM NMPVUMEHSATb 3HAHUS 1
KOHKPETHbIX 3afaHuid.  [cnocobHoCTM NPUMEHSITb 3HAHUSA U [yMEHWS K BbIMONIHEHWIO
NPUMEHSITb 3HAHUS U |yMEHWS K BbIMONMHEHNIO |KOHKPETHbIX 3a4aHuiA.
YMEHWS K BbIMOIHEHNIO |KOHKPETHBIX 3a4aHuniA.
KOHKPETHbIX 3a4aHuniA.
3auTteHo He 3auteHo
3auert O6yuatowmiics obHapyXun aHaHne ocHoBHoro  [Obydatowmiics obHapyXun 3Ha4nTeNbHbIe
yuyebHO-NporpaMMHOro Matepuana B o6beme, npobenbl B 3HAHUSIX OCHOBHOMO
HeobXo4MMOM Onsi fanbHeiwen yuebsbl 1 y4yebHO-nporpaMMHOro maTepuana, f4onycTun
npeacTosien paboTbl MO creumnanbHOCTH, NpYHUMNManbHble oWnbKY B BbINONHEHUN
CMpaBuUNCs C BbINOMHEHNEM 3aaHWIA, NpPeLyCMOTPEHHbIX NPOrpamMMol 3aaaHuii n He
npeayCcMOTPEHHbIX MPOrpaMMoi AUCLUMNAUHBL.  |CNOCOBEH NPOAONXUTE 0ByYeHue nnm
NPUCTYNUTb NO OKOHYaHWUWN YHMBEPCUTETA K
npodpeccroHanbHoi nestensHocTy 6e3
JIONOMNHNTENbHbIX 3aHATUIA NO COOTBETCTBYHOWENA
AMCUMNnHe.
CemecTp 2
TekyLLU KOHTPONb
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dopma Kputepum dran
KOHTpoOns oLLeHUBaHUA
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbIV onpoc B oTBeTe kayecTBeHHO |OCHOBHbIE BONPOCH Tema yacTnyHO Tema He packpbiTa.
packpbiTO coaepXaHue [TeMbl packpbiTbl. packpbita. OTBeT cnabo [[oHATWAHLIA annapaTt 1
Tembl. OTBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYpPUPOBaH. OCBOEH
CTPYKTYpUPOBaH. Lenom agekeaTtHa Teme. [[ToHATUIAHBIN annapat  (HeyooBneTBOPUTENLHO.
MNpekpacHO ocBOEH Xopolwo ocBoeH OCBOEH 4aCTW4HO. MoHumaHue matepuana
NMOHSATWIAHBLIA annapart. [NoHATWIAHBIA annapart. |[loHMMaHWe oTAenbHbIX |parMeHTapHoe unm
MNMponoemoHcTpupoBaH  ([TpOAEMOHCTPUPOBAH  [MOMOXEHWI N3 oTcyTcTBYeT. HeymeHne
BbICOKWIA YPOBEHb XOpOLWWiA YpOBEHb matepuana rno Teme. dhopMynmpoBaTb CBOU
NMoHMMaHWsa Matepuana. [moHMMaHns matepuana. Y nosnetsoputensHoe [Mbicnu, obcyxaatb
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
hopMynmpoBaTtb CBON  |dOpMynMpoBaTb CBOM  |POPMynMpoBaTh CBOM  [MONOXEHMS.
Mbicnu, obcyxaatb Mbicnn, obcyxaaTb Mblcnu, obcyxaatb
IMNCKYCCUOHHbIE INCKYCCNOHHbIE JNCKYCCUOHHbIE
MONOXEHWS. NONOXEHUS. MONOXEHMS.
MNMucbmeHHoe  |paBunbHO BbINOAHEHDI |[1PpaBKAbHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbiNOMHEHD
JoMmallHee BCE 3a0aHus. 6onblwag yacTb 6onee 4eM HanonoBKHyY. [MEHEE YeM HarMoNoBUHY.| 2
3apaHue MNponoeMoHcTpupoBaH  [3adaHuii. MpucyTcTyoT MponoemoHcTprpoBaH
BbICOKWI YPOBEHb MpucytcTeyloT cepbésaHble oWunbKu. HeyoOBNeTBOPUTENbHbIN
BNafeHns MatepuanoMm. [HesHaunTenbHble MNponoeMoHCcTpMpoBaH  |ypoBEHb BRaaeHNs
MposiBneHb OwWmnbKM. YyOOBNETBOPUTENbHBIA  |MaTepuanom.
npeBocxoAHble MponoeMoHCTpMpoBaH  |ypoBeHb BRageHuUs MposiBneHs
CNnocobHOCTM XOPOLNIA ypOBEHD martepuanom. HepocTaToYHble
NPUMEHATb 3HaHNA 1 [BnaneHus matepuanoM. |[posiBneHbl HU3Kue CnocobHOCTM
yMEHNS K BbIMoNHeHUo |[posiBeHbl cpefHne  |cnocobHOCTH MPUMEHATb 3HaHNA U
KOHKPETHbIX 3a4aHWii.  [cnocobHOCTM NMPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHUA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a0aHWiA.
YMEHMS K BbINOMHEHNIO [KOHKPETHbBIX 3aAaHUNA.
KOHKPETHbIX 3a4aHuI.
KOHTpOﬂbHaFI I'IpaanbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂ,aHVIﬂ BbIMO/THEHbI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaNoONOBWHY. [MEHEE YEM HAMOMOBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytoT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIN
BnageHna matepunanoM. |HesHaudnTenbHble npOD,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
cnocobHOCTM XOpOLWWniA ypOBEHb mMarepvanom. HepoCcTaToyHble
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne crnocobHocTH
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a0aHun. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3a0aHun.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 3a0aHun.
KOHKPETHbIX 3a0aHWIA.
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KOHKPEeTHbIX 3a8aHui.

cnocobHocTy
NMPUMEHSITb 3HaHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 3a0aHWIA.

NPUMEHSTb 3HaHUS 1
YMEHWS K BbINOMHEHWIO
KOHKPETHbIX 3a8aHui.

YMEHWS K BbINOMHEHNIO
KOHKpPEeTHbIX 3a4aHWMA.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl
CCTEMATMYECKOE U y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi marepwuana, nonycTun
maTtepuana, ymeHue NpPenyCcMOTPEHHbIE JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3apaHus, YCBOW/ OCHOBHY!O no npogoeccuu, NpenyCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpaBuncs ¢ nporpammoin 3afaHni u
NporpamMmoin, yceomn  |peKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NUTEparypy m|nporpammoi NPeLyCMOTPEHHbIX NPOLONXUTL 0ByyeHNe
3HAKOM C OMCUMNMIMHBI, MOKasan |NporpaMMoii, 3HaKOM € (Mnv NnpucTynnuTb No
LOMNONHNTENbHOM CUCTEMATMNYECKUIA OCHOBHOW NTEPaTypPO, |OKOHYaHUN
nuTepaTypoi, XapakTep 3HaHuii no PEKOMEH00BAHHOM yHuBepcuTeTa K
PEKOMEHA0BaHHOM ONCUMNNINHE 1 nporpammoi npodeccuoHanbHowm
nporpamMmoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCLMNMUHBI, YCBOUNT  |CAMOCTOSATENBHOMY MOrpewWwHoCTN B OTBETE  |OONONHUTENBHbIX
B3AUMOCBS3b OCHOBHbIX |MOMOMHEHWIO 1 Ha aK3aMeHe 1 npw 3aHATUI NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOMHEHNM COOTBETCTBYIOLLEN
WX 3HAYEHUN Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ONCUMNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodbeccuu, nposisun  |NPogoeccnoHanbHom Heob6x0aUMbIMM
TBOpYECKME [eATEeNbHOCTN. 3HaHMAMU ONs nxX
crnocobHocTn B yCcTpaHeHns nog
NMOHUMAHWK, N3NOXEHNM PYKOBOLCTBOM
1 NCMNONb30BaHNN npenonasaTens.
y4ebHO-NporpaMmMHoro
maTepuana.

CemecTp 3

TekyLLUA KOHTPONb

YCTHbI onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbITh. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUHBLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeEH Xopowwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHvne matepuana
MOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapart. ([ToHMMaHue oTaenbHbIX |[oparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWI 13 oTcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb maTepuana no Teme. dhopmynupoBaTb CBOU
NOHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTb
[MpeBocxonHOe yMeHme |Xopolwee yMeHmne yMeHne INCKYCCUOHHbIE
bopmMynmpoBaTb CBOM |POpMyNnnMpoBaTb CBOU  (POPMYNIMpPOBATb CBOU  |MONOXEHUS.
MbICnn, 0bCcyXaaTb Mbicnv, obcyxaartb Mbicnn, 0bcyxaaTtb
INCKYCCUOHHbIE IVCKYCCUOHHbIE LANCKYCCUOHHbIE
NONoXeHMs. MONOXEHUSI. NONoXeHMs.

lMncbmeHHoe  |[paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI

nomaiHee BCe 3aaHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2

3ajaHue [MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKUI YPOBEHb MpucyTtcTeytoT cepbEésHble owmnbKy. HeyLOBNETBOPUTENbHbIN
BnafeHns MatepmanoMm. |He3HauymTenbHbIE lMpooemoHCTpUpoOBaH |ypOBEHb BNageHWs
MposiBneHsbl owun6Ku. yOOBNETBOPUTENbHbIA  |[MaTepuanom.
NPeBOCXOAHblEe [MpooeMoHCTpUpoBaH |ypOBEHb BNaaeHNS [MposiBneHsbl
CrnocobHOCTM XOPOLWWA YpOBEHb maTtepuanom. HeOoCTaToO4Hble
NPUMEHSTb 3HaHUSA U [BNageHus matepuanom. |lpossneHbl HU3kue crnocobHoCTM
YMEHWs! K BblNoNiHeHUo |MposiBneHbl cpefHne  [cnocobHoCTM NPUMEHSATD 3HAHNS U
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cMcTEMaTYECKOE 1
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro

y4ebHO-NPOrpaMMHOro
MaTtepuana, ycnewHo
BbINONHWN

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans

B 3HAHWSIX OCHOBHOrO
y4ebHO-NPorpaMMHOro
martepuana, oonyctun

martepuana, yMeHue NpeLyCMOTPEHHbIE nanbHelwen yyebbl U [MpuHUMNuanbHble
cBOOGOHO BBIMOMHSATL  |MPOrpaMMol 3afaHns, |npeacTosiwei paboTtel  |OWKWOKW B BbINMONHEHWN
3anaHus, YCBOW OCHOBHYHO no npocdpeccun, npeLyCMOTPEHHbIX

npenycMoTPeHHbIe
nporpammo, ycsoun
OCHOBHY!O NiuTeparypy u

nuteparypy,
peKoMeHO0BaHHyo
nporpammorn

cnpasusncs ¢
BbINONMHEHWEM 3adaHWA,
npenycMOTPEHHbIX

nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne

3HaKoM C ONCUMMNUHBI, NOKa3an |NporpamMMoii, 3HakoMm C  |Uau NPUCTYMNUTb Mo
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammon CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OUCLMMNNNHBI, YCBOWN  |CaMOCTOSATENIbHOMY MorpeLwHoCT B OTBETE  [OOMONHUTENbHbIX
B3aMMOCBSA3b OCHOBHbIX [MOMOMIHEHMIO U Ha aKk3ameHe v npwu 3aHATUR No
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbIMONHEHUN COOTBETCTBYOLIEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.

npuobpeTtaemo paboTbl 1 3aaaHuid, Ho obnanaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOPYECKME LesTeNbHOCTY. 3HaHVSIMW ONS UX
cnocobHoCTM B yCTpaHeHns nog
MOHUMAHWM, N3NOXEHNU PYKOBOLCTBOM

1 NCNOMNb30BaHWU npenopaeartens.

y4ebHO-NPOrpamMMHOro
Martepvana.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
CrnocobHOCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 1

TekyLLU KOHTPONb
1. YcTHbIN onpoc
Tembl 1,2,3,4,5,6,7
[MprMepHbIe BOMpPOCH!:
Tema 1. Onpenenutenu 2-oro, 3-ero NopsAKOB, MOPSAKA N; CBONCTBA OnNpeaenunTeneit; MMHopbl 1 anrebpanyeckue
LOMOJSTHEHNS; Pa3NI0OXEHUE ONPeneNUTENs Mo 3NIEMEHTaM CTPOKM unm ctonbua; BblunucneHne onpenenuteneit. Jencrems
Hag MaTpuuamMn (CNoXeHue, yMHOXEHME Ha YUCIO, NIMHeNHas KOMBMHaUMS MaTpuL, YMHOXEHUE Ha MaTpuLly);

3N1IeMeHTapHble npeoépa3osaHMﬂ Matpul; HaxoxgeHue 6asuncHoro MUHOpPA; BblHMCNEeHne paHra MaTpuLlbl; 06paTHaF|

MaTtpuua, OCHOBHbIE CMOCOBbI €& HAX0XAEHUS; MATPUYHbIE YPABHEHWS, NX PELLEHME.
Tema 2. MatpuuHas 3anucb CJ/1AY; peweHne C/TAY metonom obpaTHoi maTtpuubl; doopMynbl Kpamepa; aneMeHTapHble
npeobpasosaHus CI1AY; peweHune C/TAY meTogom Maycca; coyHoameHTanbHas cuctema pewenuin (PCP), eé
HaxoXOeHue; NpencTaeneHne obIWero peweHns ogHOPOLHOW cucTeMbl Yepes OCP.
Tema 3. [eiicTBMS HAL apndOMETUHECKMMUN BEKTOPAMM (CNIOXEHNE, YMHOXEHNE Ha YACNO, NMHEHAs KoMbnHaLms
BEKTOPOB); CKanspHOe Npou3BeaeHne BEKTOPOB; KoopamnHaThl BekTopa B R n.
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Tema 4. PelweHune npocTenumx 3anay BEKTOPHON anrebpbl B KOOPAMHATHON (DOpME (BbIYUCNEHNE LNUHDBI U
HanpaBnsOWMX KOCMHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMSl TOHKaMU; PACCTOSIHUS MEX Y TOUKaMK;
KOOPAMHAT TOUKU, OENSILE OTPE30K NOMonam); cKanspHoe Npon3BeLeHNE BEKTOPOB, Er0 NPUMEHEHNE ANS PELIEHUS
reoMeTpUYECKMX 3aaaq (BbIYMCNEHME yriia MeXy BEKTOPaMu, ONVHbI BEKTOPA, MPOEKLUM BEKTOPA HA BEKTOP); YCOBME
nepneHavKynsPHOCTA BEKTOPOB; BEKTOPHOE U CMELaHHOe NPOU3BEAEHNS BEKTOPOB, NX MPUMEHEHNS LN PELIEHNS
reoMeTpUYecKrx 3aaaq (BblYMCNIEHME NoWaneli TPEYroNbHYKOB U NapanienorpaMmoB, 06 EMOB TETPasapoB U
napannenenunenos); yCNoBus napannenbHOCTU 1 KOMMIaHapHOCTA BEKTOPOB.

Tema 5. CocTaBneHue ypaBHeHW NPSIMOIA; pacCTOsIHUE OT TOYKM A0 NPSIMOiA; Yron Mexay ABYMS MPSMbIMUY; TouKa
nepe-cevyeHunst NpPsiMbIX; YCNOBUS NapanfienbHOCTV U NepneHauKynsipHOCTM ABYX NPSIMbIX; HOPManbHbIA BEKTOP
MI0CKOCTW, €ro HaxoXAeHUe; COCTaBNEHNE YPaBHEHUIA NIOCKOCTW; B3aUMHOE PaCMoNoXeHWe ABYX MIOCKOCTEN;
paccTosiH1Ee OT TOYKM [0 MNOCKOCTMW; HANPaBNSIOWNA BEKTOP NPSIMOV B MPOCTPAHCTBE, €ro HAX0XAEHNE; COCTaBNEHNE
ypaBHEHWi NPsMOi B MPOCTPaHCTBE; B3aUMHOE PACMONOXEeHWe ABYX MNPSIMbIX B MPOCTPaHCTBE; B3aIMHOE PacnonoxeHue
MPSIMOiA 1 MIOCKOCTMU.

Tema 6. Knaccugoukaumsi anrebpamnyeckmx KpUBbIX BTOPOro Nopsiaka; okpyXXHOCTb, annunc, runepbona, napabona, nx
KaHOHMYeCcKMe ypaBHEeHNs, XapakTepUCTMKK; MOCTPOEHNE OKPYXXHOCTW, anaunca, runepbonsl, napabonbl, 3a4aHHbIX
06LWMM ypaBHEHUNEM.

Tema 7. KoMnnekcHble unicna, ux n3obpaxeHve Ha NNoCKOCTMW; pasnnyHble hOPMbl 3anNnCK KOMMIEKCHBIX YUCET;
LecTBUSA Had KOMMAEKCHBIMU Yncnamm; goopmyna MyaBpa; n3BnedyeHue KOpHs N-0i CTENEHN N3 KOMMNEKCHBIX YNCEN;
Hax0X[EHNE KOPHe anrebpanyeckmx ypaBHEHUA Ha MHOXECTBE KOMIMIEKCHBIX YMCEN (B HACTHOCTU KBAAPATHOMO
ypaBHEHNS).

2. NMnucbmeHHoe pnomallHee 3apaHue

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

MNprMepHbIe 3a0aHUS:

Tema 1. BoluucneHume onpenenuteneii 2-oro, 3-ero nopsifikos; HAXoXaeHne MUMHOPOB 1 anrebpaniyecknx [ONOAHEHWIA;
BblYMCNEHNE ONpPeLennTenei BoICOKUX NOPSIAKOB PasioXeHWEM ornpeaennTens no afnemMeHTam CTpoku unm cronbua.
LeictBus Hag MaTpuLaMu (CNoXeHWe, YMHOXEHWE Ha YMCNO, NMHEeRHas KOMBMHaUMS MaTpuL, YMHOXEHUE Ha MaTpuLly);
anemMeHTapHble Npeobpas3oBaHns MaTPUL; HaxoXaeHne 6a3MCHOro MMHOPA; BbIYMCIEHME paHra MaTpuLbl; HAXOXaeHUe
06paTHO MaTpuLbl; pelleHne MaTPUYHbIX YPaBHEHWIA.

Tema 2. MatpuuHas 3anucb C/TAY; peweHne C/TAY metonom obpaTHol Matpuubl n MetofoM Kpamepa. SnemMeHTapHble
npeobpasosanusi CI1AY; pewexune CIIAY metonom Naycca. HaxoxaeHve doyHOoaMeHTanbHol cuctembl peweHunin (PCP);
npeacrasneHme obwero peweHnsi 04HO-POLHON cucteMebl Yepes DCP.

Tema 3. [leiicTBUS HAL apVPMETUHECKUMI BEKTOPAMY (COXEHMWE, YMHOXEHMWE Ha YMCNO, NIUHEVHas KoMbrHaums
BEKTOPOB); CKansipHOe Npou3BeneHne BEKTOPOB; HAX0XAeHe koopanHaTt Bek-topa B R n.

Tema 4. PelueHre npocTeiwmnx 3anay4 BEKTOPHON anrebpbl B KOOPAMHATHOW hopMe (BblYUCNEHNE ONNHbI U
HanpaBnsWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOYKAMW; PACCTOSHNS MEXOY TOUYKaMU;
KOOPAMHAT TOYKW, Oensuein 0Tpe3oK nononam); CKansapHoe Npon3BeneHne BEKTOPOB, ero NPUMEHEHNEe 4N1s peweHns
reoMeTpryeckmx 3anad (Bbl4UCIEHNE yrna MeXay BeKTopamu, AJIMHbl BEKTOPA, MPOEKLMM BEKTOPA HA BEKTOP);
BEKTOPHOE 1 CMELAaHHOe NPO3BELEHNS BEKTOPOB, UX MPUMEHEHNS A1 PEEeHNs reOMeTPMYECKUX 3aaad (BblYMcneHue
nnowanei TPeyronbH1KOB 1 NapannenorpamMmoB, 06 bLEMOB TETPasAPOB M Napannenenunenos); ycTaHOBNEHNE
nepneHanKynsipHOCTY, NapanienbHOCTM 1 KOMMaHapPHOCTY BEKTOPOB.

Tema 5. CocTaBneHve ypaBHEHU NPSAMOW; BbIMMCIEHNE PACCTOSHNS OT TOYKU A0 NPSMOIA; HAXOXAEHME yrna Mexay
[BYMS1 MPSIMbIMU, TOYKW NEepeceveHunst NpsiMblx; yCTaHOBEHWE NapannenbHOCTV U NEPNEHANKYNSPHOCTU ABYX NPSIMbIX;
HaxoXAeHNe HOPManbHOro BEKTOPA NNOCKOCTUN; COCTAB/IEHNE YPaBHEHWIA MNOCKOCTU; YCTAHOB/IEHNE B3AUMHOI0
pacnonoXeHus ABYX NNOCKOCTEW; BbIYMCNEHNE PACCTOSHNS OT TOUKM A0 MNOCKOCTU; HAXOXOEHUE HaMpaBnstowero
BEKTOpPA NPSMOI B NPOCTPAHCTBE; COCTABMIEHNE YPABHEHWNIA MPAMOV B NPOCTPAHCTBE; YCTAHOBIEHNE B3AaUMHOI0
pacnonoXeHUs AByX NPsIMbIX B MPOCTPAHCTBE, B3aMMHOMO PACMONOXeHMS NPSIMOA U MAIOCKOCTHU.

Tema 6. Knaccugpmkaums anrebpanyecknx KpUBbIX BTOPOro Nopsiaka; moOCTPOEHUE Y HAXOXAEHUE XapaKTepUCTuK
OKPY>XHOCTM, anaunca, runep6onbl, napaborbl N0 X KAHOHNYECKMM YPABHEHWSM; MOCTPOEHME OKPYXHOCTU, 3NAMMca,
runepbonbl, Nnapabonbl, 3a4aHHbIX 0OLWMM YpaBHEHNEM.

Tema 7. KoMnnekcHble Yncna, nx n3obpaxeHne Ha NnoCKOCTM U 3amnnchb B pas3nnyHbIX oopMax; apugMeTnieckue
DEeNCTBUS Hah KOMMIEKCHbIMM Y1ucnamm; BO3BeAeHNE B cTeneHb no popmyne Myaspa; nasnedyeHne KOpHs N-oil CTeneHn
N3 KOMMIEKCHBIX YUCEN; HAXOXAEHUE KOPHE anrebpaniyecknx ypaBHEHNA HA MHOXECTBE KOMMMEKCHbIX YACEN (B
4YaCTHOCTW KBaApPaTHOrO YPaBHEHNS).

3. KoHTponbHas pabora

Tembl 1,2, 3,4,5

ConepxaHue ayonToOpHOWM KOHTPONbHOM paboThbl:

1) BblumMcnutb onpepenuternb BTOPOro U TPETLErO MNOPSLKOB, HAWTU UX MUHOPLI U anrebpanyeckne LOMOMHEHNS.
2) BblumcnnTb onpepenvTens 4eTBEPTOro Nopsiaka no hopMynam pasnoxeHus.

3) BbinonHMTb feiicTBMS Han MaTpuLaMu (TPAHCNOHUPOBAHUE, COXEHMWE, BbIYUTAHUE, YMHOXEHMWE HA YUCHO,
YMHOXEHUE Ha MaTpuLly); HATX 0OpaTHYO MaTpULYy; BBIMUCIMTL PaHT MATPULLLI; PEWNTL MATPUYHOE YPaBHEHNME.
4) Pewntb CJTAY meTtonom Kpamepa.

5) Pewntb CNAY metonom Maycca; noctpouts ®CP ogHopogHoi CI1AY.
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6) BbinonHMTb AENCTBMS HAQ apudOMETMHECKUMUN BEKTOPaMM (CNOXEHWE, BblMUTaHNE, YMHOXEHMNE Ha YMCNOo, CKanspHoe
npou3seneHne); yCTaHOBUTb OPTOrOHaNbHOCTb apuUPMETUHECKNX BEKTOPOB; HAMTN KOOPANHATLI apumMeTnieckoro
BEKTOpa B 3a4aHHOM Haswce.

7) YCTaHOBUTb KOMMNAaHAPHOCTb, KONMHEAPHOCTb, OPTOrOHANbHOCTb, PABEHCTBO NrEOMETPUYECKNX BEKTOPOB; HANTH
cKansipHoe, BEKTOPHOE, CMeLlaHHOoe NMPou3BeeHNne reoMeTpnyecknx BeK-TopoB.

8) PewnTb 3ana4y BeKTOPHO anrebpbl: HANTM KOOPAMHATEI BEKTOPA U €ro AJIMHY; HAlT! KOOPAUHATBI TOYKW, Aenswei
OTPE30K NOMonam; BblYMCNUTb PACCTOSIHME MEXAY TOYKaMW; HANTW NPOEKLMIO BEKTOPA Ha BEKTOP; BbIHUCUTL Yron

MeX Iy BeKkTopamu, nnowanb TpeyrofbHMKa 1 napannenorpamMma, 06 bEM nupamMuapl; yCTaHOBUTb NPUHALNEXHOCTb
YeTbIPEX TOYEK OOHOM NAOCKOCTU.

9) PewnTb 3agavy aHanMTN4eCKON reoMeTpmmn Ha NNoCKOCTU: COCTaBUTb ypaBHEHWE NPSIMO Ha NAOCKOCTM (Mpoxoasiler
yepes TOYKY NepreHanKynspHO BEKTOPY, NapannenbHo BEKTOPY, Yepes OBe TOUKU, C YINOBbIM KOS(PPULINEHTOM, B
oTpesKax); BbIMUCAUTb Yron Mexay NpsIMbIMU; HANTK TOYKY NepeceveHns NpsaMbiX; BBIHUCAUTb PACCTOSHME OT TOYKM 00
NPSIMO Ha NNOCKOCTW; YCTAHOBUTb NapaniefibHOCTb Y NePneHanKyNspHOCTb MPAMbIX.

10) PewnTb 3agady aHanMTM4ecKon reoMeTpmm B MPOCTPAHCTBE: COCTaBUTb YPaBHEHMNE NNOCKOCTM (MPOXOAsiLel Yepes
TOYKY NepneHanKyNSpHO BEKTOPY, Yepe3 TPy TOUKM, B OTPE3Kax); HaNTW yron Mexay niocKOCTSAMM; BbIYUCAUTD
paccTosiHue OT TOYKM A0 MAOCKOCTU; YCTAaHOBUTb NapannenbHOCTb U NEPreHanKyNapHOCTb NNOCKOCTEN; COCTaBNUTb
ypaBHEHMe NPSIMOI B MPOCTPaHCTBE (MpoXoaslwei Yepes ABe TOUKW, NapaMeTpuUHecKoe); HalT yron Mexay OByMs
NPSIMbIMKA, MEX Y NPAMORA N MNOCKOCTbIO; YCTAHOBUTL NapaniefibHOCTb Y NepPneHanKynsipHOCTb MPAMOR 1 NNOCKOCTH;
HaWTW TOYKY NepeceyeHuns nPsMomn 1 nIoCKOCTH.

3aver

Bonpocsbl k 3a4ety:

1. Onpenenutenn 2-0ro 1 3-ero nopsaka, ux sblunucneHne. OCHOBHbIE CBONCTBA ONpeaenuTeneil.

2. MNMoHsTe onpenennTens n-oro nopsaka. MuHop n anrebpanyeckoe LOMOMHEHNE aNEMEHTA onpenennTens. Teopema o
pasnoXeHUn onpenennTens no anemMeHTam CTPoku unm ctonbua.

3. MNoHaTMe matpuubl. HYacTHble BUAbI MaTpuyL (KBaapaTHas, TpeyronbHas, naroHanbHas, Hynesas, eaMHn4YHas).

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

5. HelicTBMA Hag Matpuuamm (CNOXeHUe, BbIYMTaHNE, YMHOXEHME MATPULLbl HA YACNO, YMHOXEHNE MaTPULbl Ha MaTpuLy)
1 nx cBoicTBa. JInHeHas KoMbuHaums MaTpuu,.

6. MuHop k-oro nopsigka, 6asucHbIA MUHOP, paHr MaTpuvubl. BeluucneHne paHra Mmatpuvubl.

7. MoHsTMe obpaTHo MaTpuLpbl. BoipoXAEHHbIE 1 HEBLIPOXAEHHbIE MATPULLI. Teopema O CyLLeCTBOBaHMM 0BpaTHOM
maTpuLbl. OCHOBHbIE CNOCOOLI HAXOXAEHUS 0BPaTHOW MaTPULLbI.

8. MaTpunuHble ypaBHEHNS 1 X PELIEHNE.

9. MoHsITMe cUCTEMBI NIMHENHBIX anrebpanyeckux ypasHeHuin (C/TAY). HactHele Buabl CJTAY (kBappartHas, 0agHOpoLHas,
HeogHopogHas). MaTtpuua, pacwnpeHHas matpuua, onpegenutens CJTIAY.

10. PeweHve, MHoxecTBO peweHnin CITAY. CoBMECTHOCTb, HECOBMECTHOCTb, ONPeaenéHHOCTb, HEONPeaenéHHOCTb,
akBuBaneHTHocTb CJ1AY. Kputepwuii coemectHoctn CI1AY (Teopema KpoHekkepa-Kanennn).

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

12. MatpuyHas doopma 3anucu CJTAY. MatpuyHblin cnocob (Meton obpaTtHoit Matpuupl) pewexmnst CJTAY v ycnosus ero
NPYMEHUMOCTWN.

13. OnemeHTapHble npeobpaszosaHus CIAY, nx ocHoBHoe cBolicTBo. MeTog Maycca pewenus CITAY n ycnosus ero
npumeHnMocTU. BasncHole 1 cBoboLHbIe HEM3BeCTHblE. HaxoxaeHue oblwero pewenns CJTAY. YacTHble pewenus CITAY.

14. OpgHopogHble CJTAY, ycnosus CyleCcTBOBaHWS NX HEHYNEBbIX PELWEHUA, CBOWCTBA NX YACTHbIX PELUEHNIA.

15. MNoHATME NUHENHON He3aBNUCUMOCTM U 3aBUCHMOCTM YaCTHbIX pelweHnii ogHopoaHoin CI1AY. dyHaameHTanbHas
cuctema peweHmnin (PCP) n eé HaxoxaeHwe. MNpencrasneHne obuwero peweHns ogHopogHon CITAY yepes PCP.
16. [MoHaTMe N-MepHOro apudMeTn4eckoro Bektopa. PaBeHCTBO BEKTOPOB. decTBus Haa BekTopamu (CnoxeHue,
BblYMTAHUE, YMHOXEHMWE HAa YUCIIO, YMHOXEHME Ha MaTpuuy). JIuHelHas KOMBUHALMS BEKTOPOB.

17. CkansipHoe npov3seaeHne apugMeTm4ecknx BeKTopos. [oHATME OPTOroHanbHOCTN BEKTOPOB.

18. Crctema BEKTOPOB M €€ NNHeHas koMbnHauus. NoHAT1e NMHERHOM 3aBUCMMOCTM 1 HE3ABUCUMOCTH CUCTEMDI
BEKTOPOB. Teopema 0 He0OX0AMMOM 1 LOCTATOYHOM YCNOBUSAX IMHEAHOW 3aBUCMMOCTM CUCTEMbI BEKTOPOB.

19. MNoHsITMe BEKTOPHOroO NpocTpaHcTea R n, eBknuaosa npoctpaHcTea E~n. baswnc, kaHoHUYeckuin 6asnc un paHr R n.
20. PasnoxeHue Bektopa B R*n no BekTopam ero 6asuca. KoopauHatbl Bektopa B R™n.

21. MNoHsATne reometpunyeckoro sektopa. PaBeHCcTBO BeKTOPOB. [1poTnBONonoXHbIn BekTop. OpT BekTopa. [Npoekuns
BEKTOpPA Ha BEKTOP.

22. ['padpnyeckme npaBumna CNOXEHWS, BbIYUTAHNS, YMHOXEHNS BEKTOPA Ha YMCHO.

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

24. KomnnaHapHoCTb BEKTOPOB. basuc n kaHoHuyeckuii 6asnc npoctpaHcTea. KoopauHathl BeKTopa.

25. MNoHsATHe nekapToBoK cMcTeMbl KoopamnHat. [onsapHble koopamHatel. Pagnyc-BekTop, KOOpAUHATbLI TOHKW.
BbluncneHve onuHbl BEKTOPA; HANPaBASOWMX KOCMHYCOB BEKTOPA; KOOPAMHAT BEKTOpa, 3a4aHHOr0 OBYMS TOYKaMMU;
paccTosaHMA Mexdy TouKamum.

26. CkangapHoe nNpon3BeneHne BEKTOPOB, ero CBOWCTBA, BblpaXeHne Yepes KoopanHaTbl BEKTOPOB. BuluncneHue yrna
Mex .y BeKTopamu. YCnoBue opToroHanbHOCT BEKTOPOB.
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27. BekTOpHOE NPOU3BEaEHNE BEKTOPOB, EM0 CBOMCTBA, BbIPAXEHVE YEPE3 KOOPAUHATEI BEKTOPOB. BbiuncneHve
nnowaneln napannenorpaMmMoB U TPEYrofbHUKOB. YCNOBMUE KONMMHEAPHOCT BEKTOPOB.

28. CMelwaHHOe Npou3BeneHne BEKTOPOB, CBONCTBA, BbIpaXeHWe Yepes KOopanHaTbl BEKTOPOB. BbluncneHmne 06bEMoB
napannenenunenos U TeTPasapoB. YCNoBMe KOMMNIaHapPHOCTN BEKTOPOB.

29. MNpsimast NMHKSA Ha NIockocTn, eé oblee ypaBHeHWe. HopManbHbIN 1 HanpasnsLwWmMii BeKTopbl NpsiMoii. MocTpoeHne
NPAMON.

30. PasnunyHble BUAbl ypaBHEHW MPAMOA Ha MNIOCKOCTY (HOpManbHOE YpaBHEHWNE; KAHOHWYECKOE YpaBHEHNe; ypaBHeHne
NPSIMOW, NpPoxXoAsLer Yepes ABe TOYKW; YpaBHEHNE NPAMOIA C YrioBbIM KO3QIIULIMEHTOM; YypaBHEHWE NPSMOW B
oTpeskax).

31. PeweHwne npocTeiiwmx 3agay ¢ NPsSMOi Ha NIOCKOCTY (HaxoXA4eHne pacCTosHMS OT TOYKM 4O NPSMOIA; BblHUCNEHME
yrna mexgy npsmMbIMUK; HAXOXAEHNE TOYKWN NepeceyeHns NPsMbIX; yCTaHOBNEHME NapannenbHOCTU 1
nepneHA4nKynsapHOCTA NPSIMbIX).

32. MnockocTb, eé oblee ypaBHeHMe. HopManbHbI BEKTOP MAIOCKOCTA 1 ero HaxoxaeHue. [MocTpoeHne nnockocTu.

33. PasnunyHble Buabl ypaBHEHWA NNOCKOCTU (HOPManbHOE ypaBHEHME; YPaBHEHNE MIOCKOCTU, NPOXOAsWEl Yyepes Tpu
TOYKM; ypaBHEHMWE MNOCKOCTN B OTpe3Kax).

34. PelleHne npocTeniwmx 3aga4y ¢ NAOCKOCTbIO (HAXOXAEHNE PACCTOAHNSA OT TOYKM A0 NAOCKOCTU; BbIYMCIEHNE yrna
Mex Ay NAoCKOCTSAMM; yCTaHOBNEHME napanienbHOCTU U NepneHankynsapHOCTA NNOCKOCTEN).

35. MNpsimast NMHKS B NPOCTPaHCTBE, €€ obuiee ypaBHeHMEe. Hanpasnsowmii BEKTOp NPSIMOIA, Ero HaX0XAEHWE.

36. PasnuyHble BUAbI ypaBHEHW NPSAMOIA B MPOCTPAHCTBE (KAHOHUYECKOE YPaBHEHMWE; YpaBHEHNE NPSMON, MPOXOAsALLEl
yepes [BE TOUKM; MapaMeTpmnyeckoe ypaBHeEHUE).

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

38. Anrebpanyeckast kprasi 2-0ro nopsiika Ha niaockocTu, eé obuwee ypaBHeHue. Knaccngpmkauus KpusbIX 2-0ro
nopsgka.

39. OKpYXHOCTb, €€ KaHOHUYECKOe U HopMalbHOe ypaBHeHus. Obilee reoMeTprM4eckoe CBOMNCTBO TO-HEK OKPYXXHOCTHU.
MocTpoeHne OKPYXHOCTM, 3aaHHON 0BLWNM YypaBHEHUEM.

40. dnannc, ero KaHOHNYECKOe ypaBHEHUE U xapakTepucTukn. Obliee reoMeTpmnyeckoe CBOMCTBO TOYEK annunca.
MocTpoeHre annunca, 3aAaHHOro 0bLWMM ypaBHEHNEM.

41. T'mnepb6ona, eé KaHOHNYECKoe ypaBHEHNE U xapakTepucTukn. Obliee reoMeTpnyeckoe CBOMCTBO ToYeK rmnepbornsi.
MocTpoeHne runepbonbl, 3a0aHHON 0OLWMM YypaBHEHNEM.

42. Mapabona, eé kaHOHNYeCcKoe ypaBHeHNe 1 xapakTepnuctukn. Obuiee reoMeTpuieckoe CBOMNCTBO Touek napabonb.
MocTpoeHne napabonbl, 3a4aHHON 0OLWMM YPaBHEHNEM.

43. MoHaTne anrebpanyeckoil NOBepxHOCTU 2-0ro nopsiaka. Cdepa, eé KaHOHWYECKOE U HOPMATIbHOE YPaBHEHNS.
Oblwuee reoMeTprYECKOE CBOMCTBO TOUEK CApepbl.

44. dnanncong, runepbononabl, UX KAHOHWYECKME YPAaBHEHUS U rpadomku.

45. Mapabononabl, UNAVHAPLI, UX KAHOHUYECKNE YPaBHEHUS 1 TpadouKu.

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

47. OeiAcTBUS HAO KOMMIEKCHBIMW YCNaMy (CNOXeHWe, BblunTaHne, YMHOXEHUe, feneHve) B anrebpanyeckoin dopme.
48. BossegeHune KOMNIEKCHOro 4ucna B cteneHb. @opmyna Myaspa. 13BneyeHne KOpHS U3 KOMMNEKCHOro Yncna.

49. MoHATMe MHoro4neHa, anrebpanyeckoro ypaBHeHus. OcCHOBHasl TeopeMa anrebpbl MHOFo4NeHoB. PasnoxeHne
MHOro4neHa Ha MHoxuTtenu. Teopema Beay.

50. HaxoxaeHune KOpHGI7I KBaapartHOro ypaBHeHNs Ha MHOXEeCTBE KOMMIEKCHbIX YMCce.

CemecTtp 2

TekyLwWUin KOHTPONb

1. YcTHBIA onpoc

Tembl 8,9, 10, 11, 12, 13, 14, 15

MNpumMepHbIe BONpoch!:

Tema 8. Jlornyeckas cumonuka 1 eé ncnonb3oBaHue Afs KpaTkom 3anncu MaTteMatuyeckmx yTBepXOeHNn; HaxoxXaeHne
€CTECTBEHHOI 06nacTv onpefneneHns oyHKLMKN; yCTaHOBNEHNE YETHOCTU N HEYETHOCTW, NEPUOANYHOCTN COYHKLIMN;
npeancrasfneHne yHKLUMW B BUIE COXHON QOYHKLIUN; MOCTPOEHME rpadpukos doyHKLINIA.

Tema 9. lNpenen 4ncnoBon NOCNenoBaTENbHOCTA, €ro BbldUCIEHUE; Npeaen OyHKUUN, ero BblHUCNEHNE;
HeonpenenéHHble BbipaXeHWs; BblYMCEeHVe Npeaenos paunoHanbHbIX 1 nppaunoHasibHbIX BbipaXeHWin; Nepsbli 1
BTOPOW 3amevatesibHble npenenbl, UX NpuMeHeHne nNpu BblYMCNeHNN nNpenenos; 0AHOCTOPOHHUE Npeaenbl.

Tema 10. YcTaHoBNeHNe HENPEPBLIBHOCTY (OYHKLMIA; TOYKU paspbiBa PyHKUUM 1 X Knaccudmkaums.

Tema 11. MpocTeliwmne npasnna HaxXOX4eHUS NPOM3BOLHON; NPOM3BOAHASA CNOXHOWM (OYHKUMW; norapndomMmyeckas
npon3soaHas; NpomM3BoaHasa cTeneHHo-nokasaTenbHo PyHKUNKN; Npon3soaHas PyHKUNN, 3a0aHHON napamMeTpu4ecku,
oudodpepeHuman PyHKLUUN; NPon3BoOHbIE 1 AudddepeHLUmanbl BbiICIIMX MOPSAOKOB; NPUMEHeHne nepBoro
IndpgpepeHumana B NpubnnxEHHbIX BEIYUCTEHNSX; YPABHEHNS KacaTeNbHOW U HOPManu K NiocKon KpUBOIA; NpaBumio
NonwnTans n ero NpuMeHeHne Ans packpbiTus HeonpenenéHHOCTEN..
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Tema 12. HaxoxaeHve y4acTkoB MOHOTOHHOCTU (DYHKLWW; NTOKaNbHble SKCTPEeMyMbl (OYHKLIMU, X HAXOXOEHUE;
Hanbonbliee 1 HaVMEHbLIEE 3HAYEHUS ANDEEPEHLMPYEMOI (YHKLIMUN HA OTPE3KE, UX HAXOXLEHUE; HAXOXAEHVE
NHTepBanoB BbiMyKNOCTV U BOFHYTOCTY CRYHKLLMW; TOYKM Nepernba, Ux HaxoX4eHne; BEPTVKabHbIE Y HAKNOHHbIE
acumnToTbl rpadorka PyHKLUKW, X HaXoXOeHne; NoCTpoeHne rpagomka OyHKLUN.

Tema 13. HaxoxneHne obnactu onpenenenns ®HIM, nuHwnii ypoeHs; npeaen ®HI, ero BoldncneHue.

Tema 14. HacTHble NpoM3BOAHbIE MEPBOro Y BbICIUMX MNOPSOKOB, UX HAXOXAEHWe; NonHble anddoepeHumans GHI
NepBOro 1 BbICWMX NOPALAKOB; YacTHble Npon3BoaHble ®HI1, 3anaHHbIX HESABHO; Npon3BoaHas CnoxHon ®HI;
npovn3BoaHas No HanpasneHwo un rpanmeHT ®HI; npuMeHeHne nepeoro andodpepeHumnana B NPUBANXKEHHbIX
BbIYUCNEHUSIX; KacaTenbHas NNoCKOCTb U HOpManb K NOBEPXHOCTH.

Tema 15. NokanbHblii 6e3ycnoBHbIn akcTpemyM OHI, ero HaxoxaeHve; Hanbornbllee U HaVMeHbllee 3Ha4YeHNs
nndpgpepeHumpyemoin ®HIM B orpaHMyeHHON 3aMKHYTO 0BNacTu, Nx HaxoXOeHue.

2. NMucbmeHHOe pomalliHee 3apaHve

Tewmbl 8,9, 10, 11, 12, 13, 14, 15

MNpumepHbIe 3a8aHns:

Tema 8. Kpatkas 3anvcb MateMatuyecKkmnx yTBEPXAEHWI C MCNONb30BAHUEM NIOrMYECKON CUMBONMUKN; HAXOXAEHWE
€CTeCTBeHHOI obnacTv onpeneneHns yHKLMK; yCTaHOBNEHNE YETHOCTU U HEYETHOCTW, NePUOANYHOCTN COYHKLIMN;
npeLcTasneHve PyHKUMM B BULE CNOXHOWN (OYHKLMK; NO-CTPOEHME rpachnkoB qOyHKLIMIA.

Tewma 9. BolumcneHue npenena 41McnoBov NocnenoBaTenbHOCTU; BblHUCAEHE NPeaenoB BblipaXeHuin, cogepXalimx
thakTopman; Bbl4MCNEHNE NPENENOB PALMOHANBHbIX Y UpPaLMOHanbHbIX anrebpanyeckrx BblpaxXeHwit; BblYUCNIEHNE
npenenos TPUroHOMETPMYECKUX BbIPaXXEHUI C NCMONb30BaHNEM NEPBOro 3amevaTenbHOro npeaena v ero CneacTeui,;
BblYMCNEHNE NPenenoB CTENEeHHO-NoKa3aTenbHbIX BbIpaXeHUn C MCNoNb30BaHNEM BTOPOro 3aMmedaTenbHOro npeaena;
HaxoxeHne 0AHOCTOPOHHMX NPeaenos.

Tema 10. YcTaHoBNEHNE HENPEPLIBHOCTY GOYHKUMIA B TOYKE; HAXOXAEHME TOYeK paspbiBa OYHKLMMN U NX
Knaccudgomkauus.

Tema 11. HaxoxaeHvne npon3BoaHON C MOMOLLbIO NPOCTENIWINX NPaBW; HAXOXAEHNE NPOM3BOAHON CNOXHON PYHKLMN;
norapudpmmnyeckas Nnpon3BoaHas; HaxXoXAeHne NPOM3BOAHON CTEMEHHO-NOKA3aTeNbHOW OYHKLMMW; HAaX0XAeHe
NPON3BOAHON PYHKLIMK, 330aHHON NapaMeTpnYECcKn; HaXoX AeHNe NepBoro auddepeHumana pyHKLUmM, NPOU3BOLAHbIX U
InchdpepeHLManoB BbICIMX NOPSAKOB; MPUMEHEHUE NEPBOro AndodpepeHumana B NPUONNXEHHbIX BbIYUCIEHUSIX;
COCTaBNeHMe ypaBHEHWUIA KacaTeNbHOWM 1 HOpManu K NNOCKOW KPUBOWA; pacKpbiTMe HeonpenenéHHocTel ¢
ncnonb3oBaHneM npasuna Jlonutans.

Tema 12. HaxoxaeHne y4acTKOB MOHOTOHHOCTY CPYHKLIMMW; HAXOXAeHWE NoKabHbIX 3KCTPEMYMOB, HanbonbWwmnx u
HanMMeHbLWWX 3HAYEHMNI HA OTpe3ke AndepeHLMPYEMON PYHKLNN; HAXOX AEHNE UHTEPBAOB BbIMYKIOCTW U BOFHYTOCTM,
Touek nepernda yHKLMMW; HAXOX AeHNEe BePTUKANbHbIX M HAKNTIOHHbIE aCUMMTOT rpadomka yHKLMW; MPOBEeAEHUE MOSTHOro
ncenenoBaHns 1 NocTpoeHne rpaduka yHKLMK.

Tema 13. HaxoxneHue obnactu onpeneneHns ®HI, nuHuii yposHs; BolducneHue npenena ®HI.

Tema 14. HaxoxaeHre 4aCTHbIX MPON3BOAHbIX MEPBOrO M BLICWIMX MOPALKOB; HAXOXAEHME MONHbIX AMdddepPeHLnanos
®HI1 nepBoro u BbiCWMX NOPSOKOB; HAXOXAEHNE YaCTHbIX Npon3sogHbix @HI, 3anaHHbIX HESABHO; HaX0XAeHNe
nNpoun3BoaHbIX cnoxHor ®HI, npon3soaHo No HanpasneHuto n rpaamerHta ®HIM; npuMeHeHne Nnepsoro
nndhdpepeHumana B NpMOANXEHHbIX BbIYMCNEHUSX; COCTABNEHNE YPABHEHUIA KacaTenbHOW NNOCKOCTM U HOPManu K
NMOBEPXHOCTW.

Tema 15. HaxoxneHue nokanbHoro 6eaycnosHoro akctpemyma ®HIM; HaxoxaeHne HanbonblIero 1 HaMEHbLUEro
3Ha4YeHus ougpdpepeHumpyemoii ®HI B orpaHMyeHHOM 3aMKHYTOR obnacTu.

3. KoHTponbHas pabora

Tewmbl 8, 9, 10, 11, 12

CopepxaHue ayauTopHol KOHTPONbHOM paboThi:

1) Haritn obnacTb onpeneneHnst oyHKLUUM OLHOM NepeMEHHOIA.

2) YcTaHOBUTb YETHOCTb N HEYETHOCTb (PYHKLIMM OOHOW NepeMeHHON.

3) BbluncnnTb npenen paunoHanbHOro UM MppaumroHanbHOro anredbpanyeckoro BolpaxXeHus, NPUBOASILLEro K
HeonpenenéHHoCTU.

4) Bbluncnexne npenen TpuroHOMeTpmn4eCKoro nnn CTteneHHO-nokasarte/ibHOro Bblpa>keHus ¢ nCnonb3osBaHMeM Nepsoro
N1 BTOPOro 3amMevyarenbHOoro npenenos.

5) YcTaHoBMTb HENPEPBLIBHOCTb (PYHKLUMW; HAATW TOYKM paspbliBa 1 KnaccudouumposaTtb KX.

6) Haintn nponasoaHyto POIT, BLIMMCANTL €€ 3HAYEHUE; HANTK amddpepeHuman yHKLMN OLHOW NEPEMEHHOIA.
7) Hantun BTOpPYIO NPON3BOLHYIO; HANTWN NapameTpryecKyto NPON3BOLHYIO (OYHKLMN OLHON NEPEMEHHON.

8) CocTaBnTb ypaBHEHME KacaTenbHOM 1 HOPManu K MIOCKOW KPUBOA.

9) HaiAit nHTEpBanbl MOHOTOHHOCTHW, TOYKM IOKaNbHOro akcTpemyma ®OIN; HaTn Hambonbluee U HAMMEHbLLEE 3HAYEHNS
PYHKUMM Ha OTPE3Ke; HaNTN acMMNTOThI, TOUKM Nepernba, MHTepBanbl BbIMyKNOCTU 1 BOrHyTOCTM DOI.
10) Belaucnntb npegen no npaewny Jlonutans.

9k3ameH
Bonpochbl kK ak3ameHy:
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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 cXxoanMMOCTN MOHOTOHHOW YNCNOBON NocnenoBaTenbsHOCTU. Hmcno 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. DyHKUUW, OrpaHNYEHHBIE B OKPECTHOCTY TOYKM . Teopema 06 OrpaHNyeHHOCTU (OYHKLMU, UMEIOLLE KOHEYHDIA
nepegen.

16. Teopema 0 B3aUMOCBS3U (DYHKLIUW, UMEIOLLEN KOHEYHBI Npeaen, ¢ 6eCKOHEYHO Manoin oyHKLENA.

17. Teopema o npegenax apudMeTU4eckmx onepaumnn Ham oyHKUMAMU, UMEIOWMMIN KOHEYHbIR npenen.

18. MNpenen anemeHTapHON PyHKUMK. [penenbHbIi NEPEXoL, B HEPABEHCTBAX.

19. lNepBbIi 1 BTOPO 3amMedaTenbHble npedensl, UX CNeAcTBUS U MPUMEHEHUE NPW BbINCIEHUN NPEeaenoB.

20. OnpenenexHns HeNPePbIBHOCTM OYHKLMM B ToUke. [oHSTME HENpepbIBHOCTY cnpasa 1 cnesa. Heobxoaumoe 1
[OCTaTO4HOE YCNOBUS HENPEPBLIBHOCTY GOYHKLIMM B TOYKE. HENpepbIBHOCTb aneMeHTapHbIX OYHKLWIA.

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

22. Toukmn paspbiBa PYHKLMK, UX KNACCMAPUKALMS U HAXOXOEHME.

23. MNpupauweHne goyHkuun. OnpeneneHme NpovM3BoaHoON. HenocpeacTBEHHOE HAXOXAEHNE MPON3BOLHOIA.

24. ['eoMeTpMYECKMIA CMbICN NPOU3BOAHON. KacaTtenbHas u HopManb K KPUBOW B LAHHOW TOYKE, UX YPABHEHNS.

25. MpocrTeliwmne npaBuna HaXOXAeHNS NPON3BOAHOM (MOCTOSHHOM, CYyMMbI, PA3HOCTW, MPOM3BEAEHMS N YACTHOMO
dOyHKUMR).

26. MNpownsBonHas 0bpaTHOW COyHKLMN.

27. [NpounssogHas CnoxHOW yHKLMK.

28. INNorapugpmmyeckas Npon3BoaHas, €€ NpUMeHeHNe ANs HaxoXAeHNs NPON3BOOHON CTENEHHO-NoKa3aTenbHOM
pyHKUMN.

29. NponssoaHbIe PYHKUNIA, 3a8aHHbIX NapaMeTpuy4ecku.

30. OndbpepeHunan cyHkumn. MNpocTenumne npasmna HaxoxaeHns guddepeHumnanos (MOCTOSAHHON, CYMMbI, Pa3HOCTH,
NPOV3BELEHUS 1 HACTHOIrO (oyHKUMIA). MpuMeHeHWe nepeoro andgpdpepeHumana B NprbnnXEHHbIX BbIYUCIEHUSIX.

31. MpoussogHble n andbdoepeHumansl BbICWINX NOPSALKOB, UX HAXOXOAEHUE.

32. Teopema Ponns, reoMeTpmnyeckmini CMbIC/ TEOPEMDI.

33. Teopema JlarpaHxa. N'eomeTpuyeckuin cMbicn Teopembl. PopMyna KoHeYHbIX npupalweHuin JlarpaHxa. Teopema
Kowwn.

34. Mpasuno Jlonutans, ero NnpuMeHeHne ons packpbITUs HeoNpenenéHHOCTEN.

35. [locTatoyHbIi NPU3HAK MOHOTOHHOCTU (PyHKUMK. CTauMOHapHbIE U KPUTUYECKME TOYKM (PyHKUMN. Haxox aeHne
WHTEPBaNOB MOHOTOHHOCTM CPYHKLIMMN.

36. To4kM NoKaNnbHOro aKCTpeMyMa (MakCuMyMa U MUHUMYMa) 1 NoKasbHble 3KCTpeMyMbl doyHKLMKU. Heobxoaumoe n
[OCTaTO4HbIE YCNOBMS CYLLECTBOBAHWS NOKANbLHOIO 3KCTPeEMyMa oyHKLIMN.

37. FnobanbHble 3KCTPeEMyMbl (Hanbonbluee N HAWMEHbLUEE 3HAYEHUS) CPYHKLMW HA OTPE3KE, NX HAXOXOEHVE O1st
andhgoepeHumpyemon hyHKuun.

38. MMoHATUS BbINYKNOCTM U BOrHYTOCTU (PpyHKUMW. [LOCTATOYHBIV NPU3HAK BbINYKNOCTU (BOTHYTOCTM) OYHKLMMW Ha
uHTepBane. HaxoxneHne HTEPBANOB BbINMYKNOCTW U BOFHYTOCTY goyHKUMK. Touka nepernba rpadomka oyHKLMMW, YCNOBUS
€€ CyleCcTBOBAHMS N HAX0OXAEHNE.

39. MoHATUe acuMnToThl rpachmnka cyHKUMU. BepTrkanbHble 1 HaKNOHHbIE aCUMNTOTbI, YCNIOBMS X CYLWECTBOBaHUS U
HaxoxeHwe.

40. N-mMepHas To4ka, n-MepHoe apumeTmyeckoe npoctpaHctTeo R n. PacctosHme B R n.

41. N-mepHbii wap. OkpecTHoCTb To4kM B R n. Knaccndomkaums Todek (npeaenbHble, BHYyTPEHHUE, FPaHnyHbIe).
MHoxecTBa To4ek B R*n (0TKpbITble, 3aMKHYTble, OrPaHNYeHHble, CBSA3HbIE, BbIMYKIbIE).

am PAEKTPOHHBH
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42. MNoHsTME PYHKLUM 2-X MEPEMEHHBIX, 3-X, N-NepeMeHHbIX. EcTecTBeHHas obnacTb onpenenexnus ®HIM, rpadpmk
OYHKLMMN 2-X MEPEMEHHbIX, IMHAW U MOBEPXHOCTN YPOBHS.

43. YacTtHble n nonHoe npupaueHns OHI. Monatusa npenena n HenpepbiBHOCTU PHI. CBONCTBA OYHKLUMIA HECKONBKNX
nepeMeHHbIX HEMPEPbIBHbIX B OrPaHUYEHHO 1 3aMKHYTO obnacTu.

44. YacTHble NPON3BOAHbIE MEPBOrO 1 BbICWIMX NOPSLKOB, UX HAX0XAeHne. Teopema 0 paBeHCTBE CMeWaHHbIX
NPON3BOAHBIX B IAHHON TOYKE.

45. OndbcpepeHumansl PHI nepsBoro v BbICWMX NOPAAKOB, X HaxoxaeHwe. [NprMeHeHne nepsoro gudpepeHumana B
NPUBNUXKEHHBIX BEIMUCTEHNSIX.

46. NpownssogHas nNo HanpaeneHwio 1 rpagneHT OHM, B3anMOCBA3b MEXAY HUMW.

47. lMpounseoaHasa HesaBHOW OYHKLIMUN HECKONbKKX NepeMeHHbIX. MponasoaHas cnoxHonm OHIT.

48. Toukm noKanbHOro sKCTpeMyMa (MakCumMyma n MUHMMyMa) 1 nokanbHble aKcTpeMyMbl @HIN. CtaunoHapHbIe TOYKW.
Heobxonnmoe 1 [octatoyHoe YCoBuMst okanbHOro akctpemyma ®HI.

49. MobanbHble 3KCTPEMYMbI (HanbONbLIEE 1 HAVMEHbLIEE 3HAYEHUS) PYHKLIMM ABYX NEPEMEHHbIX B OFPaHNYEHHOM
3aMKHYTON 061acTu, UX HaXoXAeHUe Ans AUePEHLMPYEMO OYHKLNN.

50. MoHsATUS ckangapHoro n BeKTopHoro nonen. AunddepeHumnansHblie onepaumm Teopumn nonga (rpaguenHT, AMBepreHuus,
poTop, onepatop Jlannaca).

Cemectp 3

TeKywWUin KOHTPONb

1. YcTHbIR onpoc

Tembl 16, 17, 18, 19, 20, 21, 22, 23, 24

MNpumMepHbIe Bonpocs!:

Tema 16. MNMepBoobpasHas hyHKUMUN 1 €€ HAXOXAEHNE; HENOCPEACTBEHHOE UHTErPUPOBAHUE; MHTEMPUPOBAHNE 3aMEHO
NMepeMeHHON 1 MO YaCTAaM; UHTErpupoBaHne (OYHKUNIA, CoaepXalmnx KBaapaTHbIA TPEXHYNEH; UHTErPUPOBaHME MPOCTbIX,
NPaBUbHBbIX Y HENPABUIIbHBIX PALMOHANbHBIX APOOEi; MHTErPUPOBAHME TPUTOHOMETPUYECKUX U MPpPaLIMOHANBbHBIX
BblpaxXeHui.

Tema 17. OueHka uHTerpana u doopmyna cpefHero aHadeHus; goopmyna HototoHa-JleitbHuua; doopMybl 3aMeHbl
NepemMeHHol U MHTErPUPOBAHKS MO YaCTSM B ONpPeaenéHHOM NHTerpane; NpubnuxeHHoe BolYUCIeHNE ONpeaenEHHbIX
WHTErpanos; NpPMMeHeHNe oNpeaenéHHOro MHTerpana ans BblYMCNEHUs nnowanei NnocKnx ouryp, LANH Oyr KPUBbIX,
06BbEMOB TeN; HECOBCTBEHHbIE MHTErpanbl N0 6€CKOHEYHOMY MPOMEXYTKY MHTErPUPOBAHUS U OT HEOrPaAHUYEHHO
QOYHKLIMM, NX CXOAUMOCTb 1 PACXOAMMOCTb; BbIYMCNIEHNE ABONHOIO MHTErpana cBeAeHeM K MOBTOPHOMY; 3aMeHa
nepeMeHHbIX B IBOMHOM MHTErpane; BblYMCeHMe Nnowanu nnockon urypbl 1 obbema Tena ¢ MOMOLLbIO ABOMHOro
WHTErpana; MexaHm4eckre NpunoXeHns ABONHbIX MHTErPanoB (BblYUCNEHNE MACChI, CTATUYECKNX MOMEHTOB, MOMEHTOB
WHepLUMN, KOOPAMHAT LeHTpa TAXECTU MNNOCKON NNacTUHbI);.

Tema 18. [1Y ¢ pasfnenéHHbiMK 1 pasnensiowmmncs nepeMeHHbIMu, ogHopoaHbie [1Y 1-oro nopsgka, nuHerHoe LY 1-oro
nopsaka v ypaBHeHne BepHynnu, HaxoxaeHue nx oBLMX N YaCTHbIX PELIEHWIA.

Tema 19. Y, nonyckawowme NOHNXEHNE NOPSOKA; HAXOXAEHNE 0BWEro pelleHnst NIMHENHOro ogHopoaHoro 1Y nopsinka
N C NOCTOSAHHLIMY KOS(PPULIMEHTAMU; NNHERHbIE HeoAHOpoAHbIe 1Y nopsaka n ¢ NOCTOSIHHbIMU KO3(hdomumneHTamu,
HaxoXeHUE 1x 0OWMX PeeHNIA Ansi NPaBo YacTy CreumanbHOro BUAA; MPUHLMMN CYneprnosnumMmn YacTHbIX PELLEHWI;
MeToL, Bapmauunm NPon3BOsibHbIX MOCTOSIHHbIX.

Tema 20. Cymma psna, eé BbluncneHne; He0bxoanMbI MPU3HAK CXOAUMOCTU PSAa; AOCTATOYHbIA NPU3HAK PacXoanMOCTH
ps4a; NPU3Haknm CXOAUMOCTU PSO0B C MONOXMTENbHBIMU YneHamm (cpaBHeHust, Janambepa v Kown); npuaHak JleinbHuua
NS 3HaKoYepedyWmXCs PSLOB; OLEHKa ocTaTka 3HakoYepenyolwerocs pana; abconoTHas 1 yCnoBHas CXOLAUMOCTb.
Tema 21. HaxoxaeHve nHTepeana, pagnyca abcontoTHOM CX0AMMOCTM, 06nacTu CXOAMMOCTI CTENEHHOMO PALa;
pasnoxeHue oyHKuuiA B psg Tenopa u MaknopeHa; npuMeHeHe CTENEHHbIX PSA0B B MPUONNXKEHHBIX BbIYNCIEHUSIX;
psobl Pypbe, pasnoxeHne B HUX OyHKLIMIA.

Tema 22. PaamelueHuns, CoueTaHns, NnepecTaHoBKM, NOACHET NX YUCNA; PelleHe KOMBMHATOPHbIX 3a4ay; KNacCu4eckoe,
reoMeTpuyeckoe onpeneneHns BeposiTHOCTU; OOPMYSibl CIIOXKEHUS M YMHOXEHMNS BEPOSTHOCTEN; dhopMyna nonHom
BEPOSTHOCTM; cpopmyna baiieca; cxema n dpopmyna BepHynnu; npmbnmxérHble goopmynsl MyaccoHa n Myaspa-/lannaca.

Tema 23. [luckpeTHasi U HenmpepbiBHAs ClydaiHble BENMYKHBI, CNOCOObI UX 3aaHUSI; YACTOBbLIE XapakTepUCTUKK
ClyyariHon BEeNN4YMHbI: MaTeMaTn4eckoe oXxuiadue, oucnepcus, cpenHee KsaopartmyHoe oTKIoOHeHWe, Moda, Meamana,
Ha4asnbHble W LieHTpasnbHble MOMEHTbI; CBOMCTBA MaTeMaTUYEeCKOro OXMaaHnsa 1 gucnepcumn; OCHOBHbIE 3aKOHbI
pacnpeneneHns ciyyariHbix BeNMYMH: GBUHOMMAnNbHbIRA, [MyaccoHa, paBHOMEPHbIA, NOKa3aTeNbHbI U HOPMAbHBbIA, KX
YMCNOBbIE XapPaKTEPUCTUKIN; HEPABEHCTBO YebbllweBa; OMCKPETHas OByMEPHAS CnyyaiiHasi BENMYMHA, 3aKOHbI
pacnpeneneHvs eé BepoATHOCTEN U YMCNOBbIE XapakTEPUCTUKN.

Tema 24. OcHOBHble cnocobbl 3anvcu BolBOPKM: BapuauMOHHbIA psg; CTaTUCTUHECKNA ANCKPETHBIV U MHTEPBANbHbI
psi4bl; rpaduyeckoe n3obpaxeHne CTaTMCTUHECKUX PSLOB pacnpeneneHns Bolbopkun (MONWUIroH, TMCTorpamMma); YCNoBbIe
XapakTepucTnKM BoIBOPKKM (CpedHee apugpMeTnyeckoe, AMCnepcms, cpeiHee KBaapaTuiHoe OTKOHEHUE, MOa,
mMenmnaHa).

2. MncbmeHHOE poMallHee 3apaHue
Tembl 16, 17, 18, 19, 20, 21, 22, 23, 24
MpumepHble 3agaHns:
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Tema 16. HaxoxneHune nepeoobpasHon coyHKLmMK. HaxoxoeHvne HeonpeoenéHHOro NHTerpana HemoCpPeACTBEHHbIM
WHTErprpoBaHMEM, 3aMEHOI NEPEMEHHOI 1 No YacTaM. VIHTerpmposaHme OyHKUWIA, CogepXalmnx KBaapaTHbl TPEXUNEH;
WHTErpMpoBaHne NPOCTbIX, NMPABUIbHbIX 1 HEMPABWIIbHbIX PaLVOHaNbHbBIX AP0beit; MHTErpUpPOBaHMe
TPUrOHOMETPUHECKMX N MPPALMOHANbHBIX BbIPaXEHIA.

Tema 17. BoluncneHune onpenenéHHoro nHterpana no coopmyne HototoHa-JleinbHuua. BeluncneHne onpenenéHHoro
WHTEerpana ¢ NpUMeHeHNeM OOPMyN 3aMeHbl NEPEMEHHOI 1 MHTErPUPOBAHUS MO YacTaM. MpubnuxEHHoe BblYNCNEHNE
onpenenéHHbIX NHTErpanoB ¢ NPMMEHEHNEM KBaapaTypHbix oopmyn. OueHka nHTerpana v BblMUCNeHMe CpeaHero
3Ha4YeHUs HeENPepPbLIBHOM Ha OTpe3ke pyHKUuK. [prMeHeHne onpeaenéHHOro nHTerpana ans BblMMCNEHUs nnowanen
NNOCKMX OUryp, OAUH Oyr KPUBbIX, 06 EMOB TeN. BbluncneHne nnm ycTaHoBNEHNE PACXOANMOCTA HECODCTBEHHbIX
WHTErpanoB no 6eCKOHEeYHOMY NMPOMEXYTKY UHTErPUPOBAHNS 1 OT HEOrPAHWMYEHHON COYHKLMN. BblincneHne NoBTOPHbLIX
UHTEerpanos. BoluncneHne oBOMHOrO MHTErpana CBeeHNeEM K NOBTOPHOMY MHTerpany. BoluncneHme OBOMHOro uHTerpana
B MONSIPHbIX KoopAauHaTtax. BelumcneHve nnowanm nnockoi qourypsl 1 06bema Tena ¢ NoMoLLbio IBOAHOMO UHTerpana.
MexaHuyeckne NpunoXeHns OBOMHbLIX MHTErpanos (BbIYMCIEHNE MACChl, CTATUYECKMX MOMEHTOB, MOMEHTOB NMHEPLIUW,
KOOPAMHAT LeHTpa TSXECTU MNNOCKON NNacTuHbI).

Tema 18. HaxoxaeHve obwwmx 1 YacTHbIX pelweHnii [1Y ¢ pasnenéHHbIMK 1 pasnensowmmMmcst NnepeMeHHbIMK,
ofHopoAHbix 1Y 1-oro nopsgka, nuHenHblx OY 1-oro nopsioka u ypasHeHus bepHynnu.

Tema 19. HaxoxneHne obwwmx 1 4acTHbIX peleHmnii npocterwmx Y nopsigka n, 1Y ponyckamwmx NOHUXeHe nopsiaka
[0 nepBoro. HaxoxaeHne obWwux 1 YaCcTHbIX PELEHUI NTMHENHBIX 0AHOPOAHbIX Y nopsnka n ¢ NOCTOSHHLIMU
KoachdpuumeHTamu. HaxoxaeHue oblwpyx 1 YacTHbIX PEWEHNIA MMHENRHBIX HEOLHOPOAHBIX 1Y nopsinka n ¢ NOCTOSHHbIMM
KO3hpMLMEHTAMY 1 NPABOIA YaCTbIO CreuuanbHOro Buaa. HaxoxneHue obwmx n YacTHbIX PEWEHNA NMHERAHbIX
HeogHopoAaHbIX [1Y nopsiaka n ¢ MOCTOSAHHLIMU KOS(PULIMEHTAMU C MPUMEHEHUEM MPUHLIMNG CYNeprno3nLnm YacTHbIX
pelweHnii, MeToaa Bapvaunm NPon3BOoSbHbIX MOCTOSHHBIX.

Tema 20. BoiuncneHune cymma psaa. iccnenoBaHne Ha CX0AMMOCTb YACNOBBLIX PSAAOB C NPUMEHEHNEM HEOHXOAMMOrO
npr3Haka CX0AUMOCTW, OCTATOYHOMO NPU3Haka PacxoouMoCTy, MPU3HAKOB CXOAUMOCTY PSAAOB C MONOXMUTENbHBIMU
uneHamu (cpaBHeHus, Nanambepa n Koww), npuaHaka NeiibHuua onsg sHakodepenyowmxcs psanos. OueHka octatka
3Hakoyepenytowerocs psaa. MiccnenoeaHne YicnoBoro psaa Ha abComoTHYHO 1 YCNIOBHYIO CXOAUMOCTb.

Tema 21. HaxoxaeHve nHtepeana, pagnyca abCcontoTHOM CX0AMMOCTM, 06nacTu CXoAMMOCTI CTENEHHOMO PAAa;
pasnoxeHve oyHkLuiA B psg Ternopa u MaknopeHa; npuMeHeHe CTENEHHbIX PSA0B B MPUONNXKEHHBIX BbIYNCIEHUSIX;
psabl Pypbe, pasnoxeHne B HUX OyHKLIMIA.

Tema 22. MoAacyéT Yncna pasMeLleHunii, codeTaHuii U nepecTaHoBok. PeweHne KoMBUHATOPHbLIX 3a4a4. BeluncneHne
BEPOSITHOCTM CNyYaiiHOro cobbiTUS C NPUMEHEHNEM CDOPMYN KNACCUYECKOro U FeOMETPUYECKOrO OnpeaeneHnii
BEPOATHOCTU, POPMYST CNOXEHUS N YMHOXEHWNS BEPOATHOCTEN, OOPMY” NOMHON BeposiTHOCTU 1 Bareca, hopmynbl
BepHynnu, npnbnuxénHeix goopmyn MyaccoHa n Myaepa-/lannaca.

Tema 23. HaxoxneHve 3aKOHOB pacnpeneneHns BeposSITHOCTEN ANCKPETHbIX U HEMPEepPbIBHbIX CNyYalriHblX BENUYMH.
BbluncneHve 4icnoBbix XxapakTepUCTUK OUCKPETHBLIX U HEMPEPbIBHBIX CyHaliHbiX BEMNYMH: MaTEMATUHECKOro OXMOaHns,
ancnepcun, CpefHero KaapaTuyHOro OTKNOHEHUS, MOAbl, MeAMNaHbl, Ha4anbHbIX U LEeHTPanbHbIX MOMEHTOB. BbluncneHve
YMCNOBbLIX XapakTePUCTVK OCHOBHbIX 3aKOHOB pacnpeneneHuns cnyyanHblx BENMYMH: BriHoMmanbHoro, MyaccoHa,
paBHOMEPHOr0, MOKA3aTENbHOr0, HopManbHOro. OueHKa BEPOSTHOCTEN CnyvaliHbiX COBbITUN C MPUMEHEHNEM HEPABEHCTB
YebblweBa. HaxoxoeHWe 3aKOHOB pacrnpeneneHnst BEPOSITHOCTEN AUCKPETHBIX BYMEPHBIX CyYaliHbIX BENUYMH,
BbIYMCNEHNE UX YACNOBbIX XapakTepUCTUK.

Tema 24. 3anucb BbIGOPKM B B BAPUALMOHHOMO psa, CTaTUCTMYECKOrO AMCKPETHOMO U MHTEPBANLHOMO pSaa.
Mpadpryeckoe n3obpaxeHune CTaTUCTUIECKUX PSLOB pacnpeneneHns Boloopky B BULE MONUIOHA U TMCTOrPaMMbl.
HaxoxaeHune 4ncnoBbix XapakTePUCTMK BbIOOPKM: CPeaHEro apndoMeTMHeckoro, AUCNepcun, CpeLHero KeaapaTnyHoro
OTK/IOHEHUS, MOAbl, MEANaHbI.

3. KoHTponbHas pabora

Tembl 16, 17, 18, 19, 20, 21

CopepxaHue ayauTopHOI KOHTPONbHOM paboThi:

1) HaiiTn nepBoobpasHyo hyHKLMIO; HAATU HEONPEAEeNEHHbIA UHTErpan HeMNoOCPEACTBEHHBLIM MHTErPUPOBAHMEM.

2) HainTn HeonpenenéHHbIn nHTerpan 3aMeHon NepeMeHHON UHTErPUPOBAHMNS; MHTEMPUPOBAHNEM MO YaCTSM.

3) Haittn HeonpepenéHHbIl MHTErpan oT paunoHanbHon Opobu; TPUrOHOMETPUYECKOTO BbiPaXEHUS; PPAaLMOHANBHOTO
anrebpanyeckoro BblpaxeHus.

4) BbluncnnTtb onpenenéHHblil MHTerpan; BbIYUCIUTL UMM YCTaHOBUTL PACXOAUMOCTb HECOOCTBEHHOMO MHTErpana;
BbIYUCNUTL NAOWAAb NAOCKOW COUrypbl, AAMHY Oyry Unv 06 bEM Tena BpalleHus.

5) BbluncnnTb NOBTOPHbIVA MHTErpan; BOVHON UHTerparn.

6) Haiitn obwee 1 yacTHoe peweHust [1Y ¢ pasgnensitowmmmncs nepemMeHHbIM1; ogHopoaHoro 1Y nepeoro nopsaka.

7) Haittn obwee v yacTHoe peleHus nnHeinHoro 1Y nepeoro nopsinka: ypasHeHust bepHynnu.

8) Haittn obwee n yacTHoe peweHmns LY BTOporo nopsaka: npocTewero, 0o4HOPOAHOMO MnMHenHoro 1Y ¢ NoCTOSIHHbIMK
KoadhpuLIMEHTaMK; HaliTK obLiee 1 YaCTHOE PELEHUS HEOAHOPOAHOMO NMHENHOro 1Y BTOPOro nopsifika ¢ NOCTOSHHbLIMM
KoadpdprLmeHTaMn 1 NPaBoi YacTbio CreunanbHOro Bnaa.

9) UccnepnoBatb Ha CXOAUMOCTb HYMCNOBOM PsL C NPYMEHEHEM HeOBX0AUMOro Npu3Haka CXo4MMOCTM, LOCTAaTOYHOro
npu3Haka pacxoauMocTu, NpeaenbHOro NpuaHaka cpaBHeHNs, npusHaka anambepa, pafvkanbHOro U MHTErpanbHOro
npuaHaka Kowwu, npnsHaka JleibHuua; uccnenoBatb 3HaKONepPeMeHHbI psifi Ha aBCONOTHYIO 1 YCOBHYIO CXOLUMOCTb.
10) Haiitv nHTepBan, paaunyc n obnactb CXOLMMOCTM CTEMEHHOro PSiaa; HalTW pasnoxeHne yHKLuK B psig Telinopa,
MaknopeHa.

Sk3ameH
Bonpochbl kK ak3ameHy:
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1. MNepBoobpasHas oyHKUMs, €€ CBONCTBRA.

2. HeonpenenéHHbl HTErpan, ycnosume ero CylwecTBOBaHNS 1 CBOACTBA.

3. OCHOBHbIE METOAbI MHTErPUPOBAHUSA: HENOCPEACTBEHHOE NHTErPUPOBAHNE, UHTErPUPOBAHME 3aMEHOI NEPEMEHHOW,
WHTErpYpOBaHME MO YacTsM.

4. HaxoxpeHve nHTerpanos OT PyHKUMIA, cogepXawmx KsaapaTHbIi TPEXHNEH.

5. HenpasunbHas 1 npaBunbHas pauuoHanbHble Apobu, pa3noxXeHue npasunibHoM Apobu Ha npocTele. VIHTerpnposaHme
NPOCTbIX, MPABUNbHLIX M HEMPABUbHBIX PALMOHANBHBIX OPOOEi.

6. HaxoxaeHue nHTerpanos OT TPUrOHOMETPUYECKUX BbIPAXEHWIA. YHUBEPCANbHAA TPUrOHOMETPUYECKas NoACTAHOBKA U
€e NpuMeHeHe.

7. HaxoxaeHue nHterpanos oT uppaurmoHabHbIX BbIPaXXeHN.

8. OnpepeneHHblil HTerpan Kkak Npenen MHTerpanbHON CyMMbl, €ro reoMeTpUHYeCKUiA CMbICH. YCNoBmS CywecTBOBaHUS
onpenenéHHoro nHTerpana.

9. OcHoBHbIe cBOWCTBA onpeaeneHHoro uHterpana. OueHusaHme nHTerpana. Popmyna cpefHero aHa4eHus.

10. iHTerpan ¢ nepeMeHHbIM BEPXHUM NPELENOM U ero CBONCTBA.

11. ®opmyna HetoToHa-JleinbHuLa.

12. dopmMynbl 3aMeHbl MEPEMEHHON 1 MHTErPUPOBAHNS MO YaCTSAM B ONPeaenéHHOM nHTerpane.

13. MpnbnnxEéHHoe BblYMCNeHe onpenenéHHoro nHTerpana (ksagpatypHble 0opMy bl MPSIMO-YrOIbHUKOB, TPAMELIMWIA,
CwumncoHa).

14. MNMnowaab NNOCKOW ourypbl 1 €€ BblYMCNEHNE C MOMOLLBIO ONpeaenéHHoro nHTerpana.

15. [InnvHa oyrv KprBoOM 1 eé Bbl4MCEHME C NMOMOLLbIO ONpeaenéHHOro HTerpana.

16. O6beM Tena BpalleHNs 1 ero BbIYUCNEHUE C NMOMOLLBIO ONPEOENeHHOro nHTerpana.

17. HecobcTBEHHbIE MHTErpasbl Mo 6eCKOHEYHOMY NPOMEXYTKY UHTErPUPOBAHUS, UX CXOAUMOCTb U PACXOAUMOCTb.
18. HecobcTBEHHbBIE UHTErPabl OT HEOTPAHNYEHHbBIX (PYHKLIMIA, NX CXOAUMOCTb Y PACXOLMMOCTb.

19. [1BOWHOWM MHTErpan Kkak npenen nHTerpanbHolM CyMMbl, YCNOBME €ro CyLecTBOBaHUS U reOMEeTPUYECKUA CMbICH.
20. OcHOoBHble CBOWCTBA ABOWHOro MHTerpana. OueHnBaHne ABOMHOrO MHTerpana. dopmyna CpeLHero 3Ha4eHus.

21. MNoHATUE aneMeHTapHOK 06n1acTy B HanpasieHU KOOPAUHATHBIX oceid. [TOBTOpHbIe MHTerpanbl, UX BblYUCNEHUE.
BbluncneHve OBOMHOro UHTErpana cBefeHneM K MOBTOPHOMY.

22. [NonspHble KOOpPAMHATHI, X CBA3b C AekapToBbiMK, PopMyna 3aMeHbl NepeMeHHbIX B ABOWHOM MHTerpane npu
nepexone K NonsipHbIM KoopAuHaTam.

23. BbluncneHune nnowanm nnockow cpurypbl 1 06bEMa LMNMHAPUYECKOrO TeNa C MOMOLLbIO LBOVHOMO UHTErpana.

24. ToHATUe AmddepeHUMansHOro ypaBHEHNS NEPBOro NOPSLAKA, pasnuyHblie oopMbl ero 3anucu. PeleHne, HavyanbHble
ycnosusi, oblee 1 yactHoe peleHns 1Y nepeoro nopsaka. 3agada Koww.

25. [Y ¢ pasfenéHHbIMm 1 pa3aensiowmmMmcs NEPEMEHHbBIMU, NX PELLEHNE.

26. OoHoponHble 1Y nepsoro nopsiaka, Ux peleHue.

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

28. IndbgpepeHumansHoe ypaBHeHre nopsaka n, pasnnyHole (opMbl ero 3anucu. PelleHne, HadanbHble ycnosus, obliee
1 yacTHoe peweHns OY nopsaka n. 3agada Koww.

29. 1Y nopsigka n, gonyckarowme noHMXeHne nopsaka, nx peleHme.

30. lMoHsATUE NMHERHOM 3aBUCMMOCTY U HE3ABUCMMOCTU CUCTeMbl coyHKLMIA. Onpegenntens BpoHckoro. MNprmepbl
NNHENHO He3aBUCKMbIX CUCTEM CPYHKLNA.

31. NluHenHoe OY nopsagka n. OgHopoaHble u HeogHopoaHble J1OY. CBoONCTBa YACTHbIX PELLEHUIA, (DyHOaMEHTaNbHAS
cuctema pewenuin OJ10Y.

32. CtpykTypa obwero pelweHus ogHopoaHoro JIAY nopsaka n. CTpykTypa obuero peweHns HeogHopoaHoro J1OY
nopsaka n. MNpuHLMN Cynepno3numm YacTHbIX PELLEHUIA.

33. O1Y nopsiaka n ¢ NOCTOAHHbIMK KoadhdomumeHTaMun. Xapaktepmctnieckoe ypasHeHue. HaxoxneHne dCP un
obuwero pewenus ONIOY, Korpa KOpPHU XapakTepUCTUYECKOrO YPaBHEHNS - LENCTBUTENbHBIE U PA3NNYHBIE.

34. OJ1AY nopsiaka n ¢ NOCTOSAHHbIMK KO3dhdpuumMeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuero pewerns ONOY, Korga KOPHU XapakTepncTUHECKOro ypaBHEHNS - OENCTBUTENbHBIE U €CTb KpaTHble.

35. OJ11Y nopsiaka n ¢ NOCTOSAHHLIMU KO3hdhuLmMeHTaMun. Xapaktepmctuieckoe ypasHeHue. HaxoxneHne ®CP n
obuiero pewexns ONOY, Korna KOpHU XapakTepUCTUHECKOrO YPaBHEHNS - KOMMIEKCHO-COMPSXEHHDIE.

36. HaxoxaeHne yacTtHoro peweHus HITOY nopsaka ¢ NOCTOSAHHbIMU KO3hPULIMEHTAMU 1 NPABOI YaCTbiO
crneumanbHoro Bnaa.

37. MeToA BapraLuy Npon3BObHbIX MOCTOSHHBIX HAaXoXAeHUs obuero peweHns HIY nopsigka n ¢ NOCTOSHHbIMU
KoagodomLMeHTamMm 1 NPon3BO/bHON NPaBoM 4acTbIO.

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

39. OCHOBHble CBOMCTBA CXOOSWMXCS PSA0B. He06X0AMMbIA NPU3HAK CXOAMMOCTM U LOCTaTOYHbIV NPU3HaK
pacxoomMmMocTu pana.

40. [ocTaTto4Hble NPU3HaKN CpaBHEHNS (KNacCcuyeckuin 1 npenenbHbIi) CX0AMMOCTU PAAO0B C NMONOXUTENbHBIMY
yneHamu.

41. OTanoHHble YACNOBbIE PALbl (FEOMETPUHECKUIA U 0BOBIWEHHDIA rapMOHUYECKNIA), YCNIOBUS MX CXOLUMOCTY U
pacxoommMoCTw.
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42. NloctaTtoyHble NpusHaku Jdanambepa n Kowwn cXoanmMocTi psnoB ¢ NONOXUTENbHBIMA YIEHA-MU, YCNIOBUS MX
NPVIMEHUMOCTW.

43. 3Hakouyepepyowmincs yucnosoin paa. MpuaHak JleinbHunua. OueHka CyMMbl 3HaKoYepeoyolerocs psiaa u ero
ocraTtka.

44. 3HaKkonepeMeHHbIii YCNoBoM psia. ABCOMOTHO U YCNOBHO CXOLAWMECS YNCTIOBbIE Psifbl, UX CBOMCTBA. JLOCTaTO4HbIN
NPM3HaK CXOAMMOCTUN 3HAKOMEPEMEHHOrO psaa.

45. dyHkumoHanbHbIn psg (PP). HactnuHas cymma, octaTok, TO4Ka CXOAMMOCTU, 06nacTb onpeneneHns n obnactb
cxonumocTu PP. Cymma chyHKLMOHanbHOro psina. A6contoTHo cxogswmecs OP.

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

47. HaxoxneHve obnactu 0bbl4HON 1 abCONOTHON CXOAUMOCTU cTeneHHOro psaa. OCHOBHbIE CBOMCTBA CTEMEHHbIX
pSo0B.

48. Psigbl Telinopa n MaknopeHa. PasnoxeHue cpyHkumii B pag Teinopa. MpumeHeHne psiga Teinopa B NpubanxkeéHHbIx
BbIYNCIEHNSIX.

49. TpuroHomeTpuyeckumin psa. Pso ®ypbe. PasnoxeHve dpyHkunii B pag Pypbe. Pagbl dypbe ons 4ETHbIX U HEYETHbBIX
QOYHKLUMIA.

50. MNpenmeT Teopnu BEPOATHOCTEN. MOHATUS CNy4aiHOro SKCNepUMEHTa, cnydaliHoro cobbitusi. CBOMCTBO
CTaATUCTUYECKON YCTONYMBOCTM UCXOO0B CNYyHaNHOro aKCneprMeHTa.

51. SnemeHTapHoe cobbiTre. MpocTpaHCTBO aneMeHTapHbIX cobbiTuil Q. CnyyaliHoe cobbiTue, Kak MOAMHOXECTBO (.
LocToBepHoe 1 HeBO3MOXHOE cobbiTus. MNpeacTasneHve cobbiTuii B BULE anarpamm diinepa-BeHHa.

52. [leicTBrSA HAL CryyYaiHbIMU COBBITUSIMU, UX FEOMETPUYECKAsA UNNIOCTPALIMS C NMOMOLLbIO Ava-rpamm diinepa-BexHa.
CoBMeCTHbIE 1 HECOBMECTHbIE, NPOTUBOMONOXHbIE COBLITUS.

53. KombrHaTopvka: npaBuna CyMMbl U MPOU3BELEHWS; COHETAHNS, PAa3MELLEHUS 1 NMEPECTAHOBKM, NOACYET KX YMcna.

54. PaBHOBO3MOXHbIe cobbITUS. Knaccuyeckoe onpeneneHne BeposTHOCTW. HacTota, OTHOCK-TeNbHAs YacToTa
nosiBneHns cobbiTus. CTaTUCTUYECKOE ONpeneneHne BEPOSTHOCTU.

55. OCHOBHble CBOWCTBA BEPOATHOCTU. YCNOBHASA BEPOSTHOCTb COBLITUS. 3aBUCUMbIE U HE3aBMCUMbIE COBObITHS.
DopMynbl CIOXEHUS U YMHOXEHUSI BEPOSITHOCTE (Anst AByX COBbITUIA).

56. MonHas rpynna cobbiTuid, runoTtessl. dopMynbl NOMHOK BeposiTHOCTU, baiteca.

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

58. MNoHsTUE cnyyaiiHo BennynHbl (CB). dyHKuns pacnpeneneHns cnyvyanHon BenmynHbl 1 eé OCHOBHbIE CBOMCTBA.
59. IuckpeTtHasa cnyyariHas senndunHa (O CB). Pan pacnpeneneHns, MHOroyronbHUK pacnpeneneHms, pyHKums
pacnpegeneHns [ CB, nx noctpoeHme.

60. HenpepbiBHas cnyyaiHas senndmnHa (HCB). ®yHkuns nnoTHOCTU pacnpeneneHns, eé oCHOB-Hble CBOMCTBA.
MNpencrasneHune cyHkummn pacnpegeneHns HCB yepes oyHKUMIO NNOTHOCTM pacnpeneneHms.

61. Matematuyeckoe oxuaaHve ONCKPETHON 1 HeENpepbIBHOM cnyvainHon BennymH. OCHOBHbIE CBOWCTBA
MaTemMaTM4yeckoro OXnaaHus.

62. [lncnepcus n cpenHee KBanpaTuyHOE OTKIOHEHUE CnyyYalrHol BenuyinHbl. OCHOBHbIE CBOMCTBA ANCMEPCUM.
BbluncneHve oncnepcum OUCKPETHON 1 HENPEPbLIBHON CNyYaHbIX BENUNYUH.

63. HayanbHble 1 LeHTpanbHble MOMeHTbI K-0ro nopsaka, B3anMocBa3b MeX Ay HUMU. ACMMETpUst N aKcLecc.
64. briHoMManbHbIN 3akoH pacnpenenenns LCB, ero YncnoBble XapakTEPUCTUKU (MaTeEMaTNYECKOE OXUaaHNE 1
ancnepcus).

65. MyaccoHoBckuin 3akoH pacnpeneneHns JCB, ero 4ncnosbie xapakTepUCTUKKN (MaTeMaTu4yeckoe OXnaaHne u
ancnepcus).

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

67. MNokasaTtenbHblll 3akoH pacnpeneneHns HCB, ero yucnoeble XxapakTepucTkm (MatemaTnyeckoe oXxmngaHue u
ancnepcus).

68. HopmanbHbIli 3akoH pacnpegenerus HCB, ero 4ncnosble xapakTepucTuky (MareMatmyeckoe oxuaaHme,
ancnepcus). CTaHgapTHbI HOpPManbHbIA 3aKOH pacnpeneneHns. WHterpan Jlannaca v ero npumeHeHve ons
BbIYMCNEHNS BEPOATHOCTM NonagaHns HopManbHo pacnpenenénHon CB B 3anaHHbIvi uHTepBan. [pasmno ?Tpéx curm?.
69. HepaseHcTBO Yebbiwesa. MNoHsATNE 0 3akoHax 60OMbWKX YACEN U LIeHTPanbHOl NpeaenbHOR TeopeMe Teopum
BEPOSATHOCTENA.

70. NpeameT MmaTematnyeckon ctatuctmkm. OCHOBHbIE 3a4a4m MateMaTnyeckor cTaTucTnkn. Baammocesab
MaTemMaTM4yeckoin CTaTUCTUKN U TEOPUM BEPOATHOCTEN.

71. FeHepanbHas COBOKYMHOCTb 1 Bbibopka. OCHOBHbIe CMOCObbI opraHn3aumm BoiGopkm (MOBTOPHBIA 1 6ECMOBTOPHbIN
ot6op). PenpeseHTatuBHOCTb BbIGOPKM. CnyvaiHas Beibopka. BbIGOpoYHbI MeTod, Kak OCHOBHOW METOL,
maremaTtn4yecKoin cTaTUCTUKMN.

72. BapuaumoHHbii psag. MennaHa n pasmax BbIGOPKW, UX HAXOXAEHNE.
73. CTaTucTnyeckuii psin pacnpeneneHusi Bbl6opku. IHTepBanbHbli CTAaTUCTUHECKMWIA PAf U ero NOCTPOEHNE.
"padprueckoe npenctaBneHne BolBOPKM: MOANIOH, FTMCTOrPamMma, nx NocTpoeHue.

74. CpenHee apngMeTMyHeckoe BbIBOPKM, €ro CBOMCTBA W BbIYMCIEHNME.
75. Ocnepcus BoIGOpKM, €€ CBOMCTBA W BblYMCNEHME. VicnpaBneHHas ancnepcus Bolbopkn. Baavmocesab avcnepcuii.
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

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

Lna ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOnNs LesTeNbHOCTU, XapaKTepu3yoLLMx atarnbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
Cemectp 1

TeKyLLUiA KOHTPONb

YCTHbIVi ONpoC |YCTHbI ONPOC MPOBOAUTCS HA MPaKTUYECKMX 3aHaTusx. Obydatowmecs
BbICTYMalOT C AOKNaAamu, COOBLWEHNSMM, OOMONHEHUSMM, Y4aCTBYIOT B 1 14
AMCKyCCUK, 0TBEYaloT Ha Bonpockl npenoaasatens. OUeHNBaeTCcs ypoBEHb
JOMallHei MOAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NIOFMYHO U3naratb
MaTepwvan, aHanuanpoBaTb, POPMYNNPOBaTb COBCTBEHHYIO MO3NLMIO, OTBEYATb
Ha OOMONHUTENbHbLIE BOMPOCHI.

MucbMeHHoe  [OByvatowmecst nonyyatoT 3aaHne No OCBELWEHWIO ONpenenéHHbIX TEOPETUYECKINX
JomaiHee BOMPOCOB MW pelleHnio 3ana4y. PaboTa BbINONHAETCS NMCbMEHHO AoMa U 2 14
3afaHue coaétcs npenogasatento. OLueHMBaOTCS BNageHWe MateprasnoMm rno Teme
paboTbl, aHANUTUYECKMe CNOCOBHOCTW, BNaLeHe METOAAMU, YMEHNS N HABbLIKW,
HeobxoAunMble ONs BbINONHEHUS 3aAaHWA.

KoHTponbHas |KoHTponbHas pabota npoBOAMUTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
pabota nonyyaroT 3afaHns Onsi NpoBEpPKU YCBOEHUS npoliaeHHoro Mmatepuana. Pabota 3 22
BbIMONTHAETCS B MMCbMEHHOM BMOE 1 cOaéTCH npenogasartento. OLLeHVIBaIOTCFI
BNafLeHne maTepmanoMm no TeMe paboTbl, aHaNUTUYECKME CNOCOBHOCTM, BnafeHwe
MeTonamun, yMeHNA U HaBblKW, HGOﬁXO,EI,I/IMbIe ONs BbIMONHEHNS 3a0aHWUA.

3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
O6yyatowmiica nony4aeT Bonpoc (Bonpochkl) nnbo 3anaHue (3afaHus) n Bpemst Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHMe matepranoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHblE 3HAHWS, HABLIKM 1 YMEHUS NMPW aHannse
NPOBNEMHBIX CUTYyaLMA N PEIEHNN NPAKTUYECKMX 3a0aHWIA.

CemecTtp 2
TekyLLUA KOHTPONb

YCTHbIA onpoc |YCTHbI ONpoC NPOBOAMTCS Ha NpakTUYecKmx 3aHsATusx. Obyyatowumecs
BbICTYNAOT C AOKIaAaMu, COOBIEHNSIMM, NOMONHEHNSIMW, YHaCTBYIOT B 1 14
AMcKyccun, oTBeYatoT Ha Bonpockl npenodasatens. OueHnBaeTcs ypoBeHb
LOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
Mmartepuvan, aHanM3nposaTtb, POPMyNUpPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha AOMOMHUTENbHbIE BOMPOCHI.

MucbMeHHoe  [OBywvatowmecst nonyyaroT 3aaHne No OCBELWEHWIO OnpenenéHHbIX TE0PETUYECKNX
JomauiHee BOMPOCOB MW pelleHnio 3ana4y. PaboTa BbINONHSETCS NMCbMEHHO AoMa U 2 14
3a0aHune cpaétcs npenogasatento. OueHMBaOTCA BNaieHNe Matepuanom no teme
paboTbl, aHaNUTUYeckme cnocobHOCTW, BNaaeHe MeToAaMun, YMEHNS U HaBbIKW,
HeobxoOMMble ONS BbINOMHEHUS 3a0aHNA.

KoHTponbHas |KoHTponbHas paboTta NpoBOAMTCS B Yackl ayauTopHoi pabotel. Obyyatowmecs
pabota nonyyatoT 3afaHns ons IPOBEPKM YCBOEHWSI MPOnAeHHOro MaTtepuana. PaboTa
BbINOMHAETCS B NMCbMEHHOM BULE U coaétcst npenogasatento. OueHnBaTCs
BNafeHne MaTepuanom no Teme paboTbl, aHANUTUYECKUE CMOCOBHOCTM, BnafeHmne
MeTOLaMu, YMEHWS 1 HaBbIKW, HEOOXOAMMbIE LIS BbINONHEHUS 3aaHUA.

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

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

CemecTp 3
TeKyL i KOHTPONb

YCTHbIN onpoc |YCTHbIN ONPOC NPOBOAMTCS HA NMpakTUYeckmx 3aHATusx. Obydaroumecs
BbICTYNaloOT C AOKNaAaMu, COOBLIEHUAMN, AOMONHEHNSIMUI, YHaCTBYIOT B 1 14
LNCKYCCWK, OTBEYaloT Ha BOMpochl npenoaasatens. OLeHNBAeTCS YPOBEHb
JoMallHeli MoAroTOBKM MO TemMe, CoCOBHOCTb CUCTEMHO M IOMMYHO U3naratb
mMaTepuan, aHanMsmpoBaTtb, POPMYNNPOBATL COBGCTBEHHYIO NO3ULMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

MucbmeHHoe  |OByyarowmecs Nony4atoT 3a4aHne No OCBELEHNIO onpeaenéHHbIX TE0OPETUYECKNX
JomauwHee BOMPOCOB Mn peleHntio 3aaady. Pabota BeINONHAETCS NMMCbMEHHO AoMa U 2 14
3alaHue cnaércs npenogasatento. OLueHMBalOTCS BNageHWe Mateprasnom no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHNe METOAAMM, YMEHNS 1 HaBbIKW,
HeobxoouMble 4151 BbINOMHEHWS! 3aAaHNIA.

KoHTponbHas [KoHTponbHas pabota NpoBOANTCS B Yackl ayAMTOpHOR paboTbl. Obyvatowmecs
pabota nonyyaroT 3afaHusi Ans NpoBEpPKU YCBOEHUS MPoiiaeHHOro MaTepvana. Pabota 3 22
BbIMOJIHSIETCS B MMCbMEHHOM BUae U caaéTcs npenopasatento. OueHnBaTcs
BnafeHne maTepranoM rno Teme paboTbl, aHaNUTUYECKME CNOCOBHOCTM, BNafeHve
MeToaMu, YMEeHNs 1 HaBblKi, HEOOX0AMMbIE [J1S BbINONHEHUS 3a4aHUi.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYI0 MPOBEPKY OCBOEHUS AMNCLMMNAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl Bonpochkl (3anaHusl) no Bcem Temam kypca. Oby4atowemycs naértcs
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNaaeHue MateprasnoM, ero CUCTEMHOE
OoCBO€EHUe, CcrnocobHOCTb NPUMEHATb HYXHble 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuase NpobneMHbIX CUTyaunin U PEeWeHNN NPaKTUYECKNX 3aAaHNiA.

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHuWe oucumMnnnHbl (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OOMONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT bbiTb BOCTYMHA 0ByYaWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9/1IEKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensiMm 1 npenocTaBneHHbIx aoctynos HYM KdY;

- B Me4YaTHOM BUZe - B (poHae 6ubnuotekn HabepexHouenHuHeKoro nHetutyta (counmana) KdY. Obyyatowmecs
nonyyatoT y4ebHyo nutepaTtypy Ha aboHeMeHTe No YnTaTenbckum Bunetam B COOTBETCTBUM C MPaBUNAMU NMONb30BaHNS
616NNOTEKON.

OneKTPOHHbIE N30aHNS OOCTYMHbI AUCTAHLUMOHHO 13 No60i TOUKM Npu BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHWMKM NeYaTHbIX M3aaHUn 6BINOTEYHbIN
POHA [OMXKeH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaVBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHOR Y4eOHON NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyeli nporpamMme oucLUMnavHbl. OH NOANEXUT OBHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npasoobnagarensiMu anekTPOHHbIX U3AAHWIA U MPU N3MEHEHNN KOMMNNEKTOBAHWS (OOHA0B 61bnmoTeku
HabepexHouenHnHcKoro nHeTutyTa (ounmnana) KoY.

8. MepeueHb pecypcoB MHCPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX AN
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

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

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

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

ObpaszoBaTenbHblii MaTeEMaTUYECKMIA CaT 4N CTYLEHTOB, M3yYatoWmX BbICILYIO MaTeMaTuky - http://www.exponenta.ru
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9. MeToguueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHoaumm

nexkunm Ha nekuwmsx nanaraetcs teopeTunyeckuii matepman. Mpuyém KOHCMEKT NekUuiA, OCTaKWMIACS y
CTYLLEHTOB B Pe3ynbTaTe UX NMPOCNYLWNBAHWS, HE MOXET MOMHOCTBIO 3aMeHUTb y4ebHrKa, ero Lenb -
(POPMYNMPOBKA OCHOBHBIX YTBEPXAEHWIA 1 onpefeneHuid. MNpocnywas nekuuo, CTYAEHT OONMXeH
03HaKoOMUTbCS ¢ Bonee NoapPOBHLIM M3NOXEHVEM MaTepuana B y4ebHrKax 13 crnmcka OCHOBHOM 1
LOMONHUTENLHOW NMTEepaTypbl. JIeKuMn MOryT NPOBOANTLCS KaK B TPAAULMOHHON (hopMe B
ayamTopun, Tak U JUCTAHUMOHHO, C MPYMEHEHNEM COBPEMEHHbBIX LMKDPOBLIX 06pa30BaTeNbHbIX
TEXHONOrWI, Ha cneayowux nnatopmax u pecypcax: B komange "Microsoft Teams", B BuptyanbHoii
ayouTopun.

npakTnyeckme | iayueHne gmcumnnnHbl NoapasyMeBaeT He TONbKO OBNafeHNE TEOPETUYECKUM MATEPUATIOM, HO 1
3aHATUA nony4yeHne NpakTU4YeCKmMX HaBbIKOB PELIEHNS 3a4ay Ha ayaUTOPHbIX NPAKTUYECKNX 3aHATUAX, LNS

6onee rnybokoro MoHMMaHWs pasfenos AUCLMIMHGI, a TaKXe pasBuTre abCTpakTHOrO MbILAEHNS U
CMocoBHOCTM CaMOCTOSTENbHO [0Ka3blBaTh YAaCTHbIE YTBEPXAEHUS. [pakTMieckne 3aHATUS MOryT
NPOBOAUTLCS KakK B TPAAULMOHHON chopme, Tak 1 ANCTAHLMOHHO, C MPUMEHEHNEM COBPEMEHHbIX
LMgopOoBbIX 06pa3oBaTeNibHbIX TEXHONOMMIA, Ha CNeayiowwMX NnaTgopMax 1 pecypcax: B KoMaHe
"Microsoft Teams", B BuptyanbHoi ayautopun.

camocTosi- | CamocTosATenbHas paboTa - 3T0 BUA 3aHATUSA, HA KOTOPOM obydyatowmecs ¢ onpenenéHHon nonew
TenbHas CaMOCTOATENBbHOCTW BbINONHAKOT Pa3/IM4HOro pona 3anaHus, npunaras HGOﬁXOJJ,I/IMbIe ans aToro
pa60Ta YMCTBEHHbIE YCUNNA U NPOosABNAA HaBblKM CAMOKOHTPONA N CaMOKOppeKLU . CamocTtoaTenbHas
paboTa Bknto4aeT B cebsi: M3y4eHne TEOPETUHECKOro MaTepuana no KoOHCNekTam nekumnin n
y'-IeﬁHI/IKaM; BbIMONMHEHWNE NMUCbMEHHbIX OOMALWHNX 3a,uaHv||7|; noAaroToBky K ayauUTOpPHbIM KOHTPO/IbHbIM
pa60TaM; noAroToBkKy K TeopeTnyecknm onpocam Ha NpakTUnHeCcKnx 3aHATUAX; NOAroToBKY K
9K3aMeHy/3a4éTy.

YCTHbI ONPOC | YCTHbIA ONPOC Ha NPaKTUYECKOM 3aHATUM NpeanonaraeTt Kak onpoc TeopeTnyeckoro matepmana no
Teme 3aHATUSA, NPOBOAMMOro B €ro Hayane, Tak u onpoc NpeanoXeHHbIX npenogasaTenem
NPakTU4eCKNX N TEOPeTUYEeCKNX 3a0aHUR AN CAMOCTOSATENIbHOMO pelweHns Ha ayauTopHOM
npakTM4eckoM 3aHaTuun. [pn NOAroToBKe K YCTHOMY OMPOCY TEOPETUYECKOro MaTepuana cnegyet
OPVEHTNPOBATLCS HA BOMPOCHI, ykasaHHble B pasfene 6.3 pabouei nporpaMMbl, Ha KOHCNEKTbI
nekunii, a Takxe y4ebHNKM N3 peKkoMeHO0BaHHOMO Cnuncka nuTepaTypbl. YCTHbI ONpoc MOXeT
NPOBOANTLCS KakK B TPALAMLMOHHON (hOPME B ayaNTOPUK, Tak U ANCTAHLUNOHHO, C NPUMEHEHNEM
COBPEMEHHbIX LIMePPOoBbIX 06pa3oBaTe/bHbIX TEXHOMOTNIA, Ha Creayowmx nnatgopMax u pecypcax: B
komaHge "Microsoft Teams", B BupTyanbHoii ayamtopun.

nucbMeHHoe | [ns BbINOAHEHUS OMALIHMX NPaKTUYeCKMX 3adaHnii obydatowmnincst LONXeH NOBTOPUTD
JomawHee | COOTBETCTBYIOWWNIA TEOPETUYECKNIA MaTepuas, BHUMATENbHO, C BbINOMIHEHNEM BCEX OENCTBUIA Ha
3a0aHve bymare, pa3obpatb peléHHble Ha ayanTOPHOM NPaKTUYECKOM 3aHSTUN NPUMEPDLI U NOCNe 3TOro
NPUCTYNUTb K PELLEHNIO 3a0a4, NMPeanoXeHHbIX 418 CaMOCTOSATENbHOro peweHus. Npaktuyeckue
3a0aHuns, BbINONHEHHbIE B ayAUTOPUW, NPeLHa3HaYeHbl NS yKasaHus obwmx MeTOA0B peLeHns
3ajay onpenenéHHoro Tnna. 3akpenuTb HaBblKW, MOXHO NNLLb CAMOCTOATENBHO BbINONHNB AOMAWHNE
npakTuyeckne 3agaHuns. BeinonHeHne ooMallHUX 3afaHuin NpoBepseTcs npenogasaTenem Ha
npakTN4eckom 3aHsTUKW. Mpun BbINOMHEHNM NMCbMEHHOMO OOMAalHEero 3aaaHms HeobxoaMmo
npuaepxmnBaTbcsa cneayowmx npasun: 1) 3agaHme OOMKHO 6biTb BbINOMHEHO B OTAE/bHOW
YY4EeHNYeCKOor TeTpaau ¢ NonsiMm He MeHee 3 CM AN 3aMedvaHuin npenogasarens; 2) BHa4yane
yKasblBalOTCS Ha3BaHWE ONCLUMNMUHBI; HOMepa pewaembix 3apad; ®.M.0. cTyneHTa, BbINONHMBLLETO
paboTy, ero Homep rpynnbl; 3) yCNoBMSA 3a8a4y NepennchiBaloTcs NONHOCTbIO, 6e3 CoKpalleHUsi CNoB;
npuBoaMTCS NoApobHoe pelweHne 3a8ay (YepTexn MOXHO BbINOMHSATL akkypaTHO OT PyKK), B KOHLE
peleHns NpruBoanTCs oTBET; 4) B paboTy OONXHbI 6biTb BKNHOYEHBI BCE 3a4a4, yKasaHHbIE B
3a[aHnun, CTPOro No nopsiaKy HoMepoB; 5) BeinonHeHHas paboTa coaétcsl Ha NPoBepKy; ecnu B
paboTe nmetoTCs ownbkm, CTyEHT LONXEH BbINONHWUTL BCe TpeboBaHWs npenonasartens,
N3N0XEHHbIe B PeLeH3MM 1 caaTtb paboTy ¢ MCrpaBneHsIMU Ha MOBTOPHYO NPOBEPKY; 6) HMKakne
NcnpaBneHnst B TEKCTE YXXe NPoBepPeHHO paboThbl He 4ONycKatoTCs; BCe UCMpaBneHns
3anuncbiBatoTCA MOCe peueH3nn npenogasarens ¢ ykazaHMeM Homepa 3ana4yun, K KOTOpor OTHOCATCS
IOMNONHEeHNs 1 ncnpaenexHns; 7) pabota MoXeT 6biTb BbINOMHEHA 3aHOBO B C/y4ae BbISBNIEHNS
CepbEsHbIX 3aMeyaHunii n owmnbok.
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Bup pabot MeTtoaunyeckue pekomeHaauum

KOHTposbHas | MNpu NoaroToBke K ayAnTOpHbLIM KOHTPO/bHBIM paboTaM cnenyeT NOBTOPUTbL COOTBETCTBYHOWNIA
paboTa TEOpEeTUYECKUIA MaTepmran, a Takxxe NPoOCMOTPETb NpakTMYeckue 3agaHus, koTopble pasbupanmcs u
pelwanncb Ha ayauMTOPHbIX 3aHSTUSIX U ooma. MpoBoanTcs KOHTponbHas paboTa no MHANBUAYaNbHbIM
3a0aHnaM, NPeaioXeHHbIM npenoaasaTeneM. Bpems BbinonHeHNs KOHTPONbHOM paboTbl 1 yac 30
MUHYT. MNpuUMepHble 3a8aHNs KOHTPOSbHBIX PaboT NpuBeneHbl B pasgene 6.3 paboyeit nporpaMmbl.
KoHTponbHasi pabota MoXeT NPOBOANTLCSA Kak B TPaAMUNOHHOM chopMe B ayauTopum, Tak 1
ONCTaHLUMOHHO, C MPUMEHEHNEM COBPEMEHHbIX LIndPOoBbIX 06pasoBaTeNibHbIX TEXHONOMUIA, Ha
cnenyouwmx nnatgopmax n pecypcax: B komanae "Microsoft Teams", B BuptyanbHoin ayautopun.

3auet 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMNAMHBL. MOXeT NpoBoAMTLCS Kak B
YCTHO-MUCbMEHHOW ¢hopMe Mo bunetam, Tak U B (DOPME NMUCbMEHHOW 3a4éTHOM paboTbl. B cnyyae
npUMeHeHus B 06pa3oBaTenbHOM NPOLECCe AMCTaHUMOHHbIX 06pa30BaTeNbHbIX TEXHONOIW,
obyyatowmecs coaloT 3a4é€T Ha cnedyolwyx nnaTgopmax u pecypcax: B komaHge "Microsoft Teams”, B
BupTyanbHoi ayamtopun. bBunet cogepXxuT asa Teopetudeckmnx Bonpoca 1 npumep, BpeMs Ha
MOLrOTOBKY K 0TBETY - 20 MUHYT. [TucbMeHHas 3a4éTHas pabota conepxut 14-16 3anaHuii, BpeMms
BbINONHeHNs - 90 MuHyT. OueHmBaeTCsa BnageHne Matepmanom, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWS!, HABLIKW 1 YMEHUS NPU PELIEHNN NPAKTUYECKUX 3aLaHUIA.
Mpwn noaroToBke K coaye 3a4éra HeobXo0oUMO ONMPaTbCs, MPEXAe BCEro, HA KOHCMEKTbl NEKLMIA 1
PEKOMEH00BaHHbIE NUCTOYHWKK MHADOpMaLINN.

3K3aMeH OK3aMeH HaueneH Ha KOMMNEKCHYO NPOBEPKY OCBOEHMS AUCLMNAMHBLL. MOXeT NpoBOANTLCS Kak B
YCTHO-NNCbMEHHO dhopme no buneTam, Tak U B popMe NMCbMEHHOW aK3aMeHaUNoHHOoR paboTol. B
cnyyae npuMeHeHusi B 06pasoBaTenbHOM NpoLecce ANCTaHLUMOHHbIX 06pa3oBaTeNbHbIX TEXHONOMMA,
obyyatowmecs coarT 3a4€T Ha cnenyowmx nnatgopmax n pecypcax: B komaHae "Microsoft Teams”, B
BupTtyanbHon ayautopun. bunet conoepXxumT aBa Te0peTU4ecknx Bonpoca u npumep, Bpems Ha
NMoAroToBKY K oTBeTy - 20 MUHYT. lNMcbMeHHas ak3aMeHaunoHHas pabota coaepXxut 14-16 3agaHui,
BpeMs BbiNosiHeHns - 90 MyuHyT. OueHMBaeTCs BnageHne matepmnanom, ero CUCTEMHOE OCBOEHIE,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHWS, HABbIKU 1 YMEHNS NPY PELLEHUN NPaKTUYECKNX 3a4aHWA.
Mpun noaroToBke K coade ak3ameHa HeobxoaMMo onNMpPaTbCs, MPeXae BCero, Ha KOHCNEKTbl NeKUnii 1
PEKOMEH00BaHHbIE UCTOYHUKN MHApopMauun, Becb 06bEM paboTbl peKoMeHayeTcs pacnpenensito
pPaBHOMEPHO MO OHSAM, OTBEAEHHBIM A1 NOArOTOBKY K 3K3aMEHY WU KOHTPONMPOBAaThb KaxXxablh AeHb
BbINOMHEHNs paboTol.

10. MepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKJauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

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

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoyaeT B cebs
cnenyrolye KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHOM PaboThl 0B6YYAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamTopun s KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

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

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUNIMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNWAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSTE NHpopMaLMKN 0By4YatoWmMMNCs MHBANIMAAMI U NLAMW C OFPaHNYEHHBbIMU BO3MOXHOCTSIMU 3[00PO0BbS:

- cO3[4aHne TEKCTOBOW BepcUM No6Oro HETEKCTOBOrO KOHTEHTA LS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolerocs npu sawmuTe KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnamMu IrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 22.03.01

"MatepuanoseneHme n TexHonoruM matepmanos” 1 npounio noarotoskn "MartepunanoseneHme n TEXHONOrNM HOBbIX
marepuanos".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.07 Matematuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 22.03.01 - MarepuanoBeneHvne 1 TEXHONOTUU MaTeEPMANoB

Mpodpunb nogrotoBkn: MaTepranoBefeHNE Y TEXHONOMMU HOBbIX MATEPUANOB
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. AumeHes J1. T. Boicwas matematuka : y4ebHuk / J1. T. A4meHés. - Mocksa : PUOP : UHDPA-M, 2020. - 752 c. -
(Bbicwee obpaszosaHue: bakanaspuar). - ISBN 978-5-369-01032-7. - URL: https://znanium.com/catalog/product/1056564
(nata obpatweHuns: 25.05.2021). - TeKCT : 9NEKTPOHHBIA.

2. l'ycesa E. H. Teopus BeposTHOCTEl 1 MaTeMaTuyieckasi ctatuctuka : yiebHoe nocobue / E. H. Nycesa. - 5-e nag.,
ctepeoTtmn. - Mocksa : ®nuHTa, 2011. - 220 c. - ISBN 978-5-9765-1192-7. - URL:
https://znanium.com/catalog/product/406064 (nata obpaieHus: 30.07.2020). - TeKCT : 3NEeKTPOHHbIA.

3. 3apayHrk no BbicWwel MaTemaTnke Ans By3oB : yiebHoe nocobue / B. H. 3emckos [u ap.] ; non pea. A. C. MNocnenoga.
- 3-e n3L., ctep. - EkatepuHbypr : N3p-8o ATI, 2015. - 512 ¢ : un. - (YuebHuk ons By3oB. CneumnanbHas nutepartypa). -
Mpwn.: c. 498-509. - B nep. - ISBN 978-5-8114-1024-9. - TekcT : HenocpencTBeHHbIn (100 ak3.).

4. Mbiwknc A. L. Nekumn no Beicwein matematuke: yuebHoe nocobue / A. [1. Mbiwkuc. - CaHkT-MeTtepbypr : Nlanb, 2009. -
688 c. - ISBN: 978-5-8114-0572-5. - TeKCT : HENOCPELCTBEHHbIN (46 3K3.).

5. McbMeHHbI 1. T. KOHCNEKT NeKumii No BLICILEA MaTeMaTUKe: NONHbIN Kypc: y4ebHuK ans By30B / [.T. [MCbMEHHbIN. -
9-e n3g . - Mocksa: Alipuc-npecc, 2009. - 608 c. - ISBN 978-5-8112-3775-3. - TekCT : HenocpeacTBeHHbIN (59 ak3.).

JononHutenbHasa nuTteparypa:

1. AHTOHOB B. /. OnemeHTapHas matematuka ans nepBokypcHuUka : y4ebHoe nocobue / B. U. AHToHOB, ®. . Koneneswnu.
- CaHkT-leTepbypr : MlaHb, 2021. - 112 ¢. - ISBN 978-5-8114-1413-0. - URL: https://e.lanbook.com/book/168501 (naTa
obpaweHns: 25.05.2021). - TEKCT : INEKTPOHHbIA.

2. Bnagumnpckuin b. M. Matematuka: obwmii kypc : yuebHuk / 5. M. Bnagumupcknii, A. B. MopcTko, A. M.
Epycanumckuii. - 4-e nsn., ctep. - CaHkt-Metepbypr : JlaHb, 2008. - 959 ¢ : un., Tabn. - ([YuebHukmn ans By30B.
CneumnanbHas nutepartypal). - don. MO. - B nep. - bubnuorp.: c. 948-950. - NpeaMm. ykas.: ¢. 951-957. - ISBN
978-5-8114-0445-2. - TekCT : HENOCPEOCTBEHHbIN. (65 9K3.)

3. MatemaTtuka B npumepax 1 3agadax : ydiebHoe nocobue / O.M. Oertsapesa, J1.H. Xypbenko, I".A. HukoHoBa [v gp.]. -
Mocksa : UHDPA-M, 2021. - 372 c. - (Boicwee obpasosaHue: bakanaspuar). - ISBN 978-5-16-011256-5. - URL:
https://znanium.com/catalog/product/1588756 (nata obpauweHusi: 25.05.2021). - TEKCT : 9NEKTPOHHBIIA.

4. 3apayHunK Mo Bbicwel MateMaTrke 4ns By30B : yuebHoe nocobue / B. H. 3emckos, C. I'. KanbHeit, B. B. JlecuH, A. C.
Mocnenos ; non penakumvei A. C. MNMocnenosa. - 2-e n3g., ctep. - CaHkT-Metepbypr : JlaHb, 2011. - 512 ¢. - ISBN
978-5-8114-1024-8. - URL: https://e.lanbook.com/book/1809 (aata obpalueHus: 30.07.2020). - TeKCT : 3NEKTPOHHbIA

5. Kypc Bbiclwen MmatemMatuku : BBEAEeHMEe B MaTeMaTM4eckuin aHanms, amdgepeHumanbHoe UCHUCIEHNE: NEKLNN U
npakTrkyM : yduebHoe nocobue / [aBT.kon.: J1. A. KysHeuoB v gp.] ; nog pea. U. M. MeTtpyuwko. - 4-e n3g., ctep. -
CankT-MNeTepbypr : NaHb, 2009. - 288 c. : un. - (Y4ebHuKM Ans By30B : cnieumanbHas nutepatypa). - Mpun.: c. 243-269. -
Pek. MO. - B nep. - bubnuorp.: c. 283. - ISBN 978-5-8114-0578-7. - TeKcT : HENOCPeaCTBEHHbIN (29 3K3.).

6. Kypc Bbiclueli MaTeMaTUKW: MHTErpanbHoe ncHncneHne, yHKLMM HECKONbKNX NePEMEHHbIX, AnddepeHumanbHble
ypaBHEHUS: NeKUMM N NPaKTUKyM : yuebHoe nocobue / [H. B. M'ynnyes n ap.] ; noa obw. pea. M. M. MeTpywko .-2-e usa.,
ctep .- CaHkT- MNeTepbypr : NaHb, 2008 .- 608 ¢ : un. - (Kypc Bbicluein MaTemaTuku. YuebHnkn ans By3os. CneuunanbHas
nuTepartypa) .- Pek. MO .- B nep .- Bubnuorp.: c. 595 .- ISBN 978-5-8114-0633-3 - TekcT : HenocpeLCTBEHHbIN. (29 3K3.)

7. Kypc BbiClIel MaTeMaTuku : KpaTHble MHTErpasbl, BEKTOPHbI aHann3 : NeKuun 1 NpakTukym : yuebHoe nocobue / [aBT.
kon.: H. B. l'ynnues n ap.] ; noa pea. M. M. MeTpywko. - 3-e usga., ctep. - CaHkT-MNeTtepbypr : NaHb, 2008. - 318 ¢ : un. -
(YuebHukm ons By30B : cneunansHas nutepatypa). - Pek. MO. - B nep. - Bubnwuorp.: c. 313. - ISBN 978-5-8114-0727-9. -
TekcT : HenocpeacTBEHHbIN. (29 3K3.)

8. Kypc Bbiclel MaTeMaTuku : Teopust BEPOATHOCTEN : NeKUMM 1 NPaKTUKyM : y4ebHoe nocobue ans By3os / [aBT. kon.: U.
M. NeTpywko n ap.] ; nog obw. pen. N. M. Metpywwko. - 3-e n3g., ctep. - Cankt-Metepbypr : JlaHb, 2008. - 347 ¢ : vn. -
(YuebHukmn ansi By30B : crieumanbHas nutepatypa). - Mpun.: ¢. 337-341. - Oon. MO. - B nep. - bubnuorp.: c. 342. - ISBN
978-5-8114-0728-6. - TeKCT : HENOCPEACTBEHHbINA. (29 9K3.)
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9. CbopHUK 3a4a4 No BbICLER MaTEMATHKE C KOHTPONbHbIMK paboTamu. 1 kypc : [yuebHoe nocobue nns By3os] / K. H.
NyHry [n ap.]. - 9-e uaa. - Mockea : Alipuc-npecc, 2011. - 576 ¢ : un. - (Beicwee obpasosaHue). - B nep. - ISBN
978-5-8112-4389-1. - TekCT : HENOCPEOCTBEHHbINA (42 3K3.).

10. CHopHMK 3a[a4 No BbICIIE MATEMATUKE C KOHTPOMbHBIMK paboTamu. 2 kypc : ydebHoe nocobue / K. H. NyHry [w op.] ;

nog pea. C. H. ®envHa .- 7-e usg .- Mocksa : Anpuc-npecc, 2011. - 591 c. : un. - (Bbiclee obpaszosaHue). - Mpun.: c.
589-590. - B nep. - ISBN 978-5-8112-4074-6. - TekCT : HENOCPEACTBEHHDIA (40 9K3.).
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.07 Matematuka

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

Hanpaenenue nogrotosku: 22.03.01 - MarepuanoBeneHvne 1 TEXHONOTUU MaTeEPMANoB
Mpodpmnb noarotosku: MatepuanosefeHne 1 TEXHONOTMU HOBbIX MaTepuanos
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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