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Mporpamma omcuunnmHel "Matematuka"; 21.03.02 "3emneycTpoincTeo 1 kagacTtpbl”.

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

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

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

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrK-1 CNOCOBHOCTBLIO OCYLECTBASATL MOUCK, XpaHeHKe, 06paboTky 1 aHanns3 uHgopMaunm

N3 pasnnyHbIX NCTOYHIKOB 1 6a3 OaHHbIX, NpeAcTaBnsiTh ee B TpebyeMoM chopmaTe
C MUCMONb30BaHNEM MHAOPMALMOHHbIX, KOMMbIOTEPHBIX U CETEBbIX TEXHONOMIA

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:

TeopeTnYeckme OCHOBbI NMHENHON anrebpbl, BEKTOPHOM anrebpbl U aHANUTUYECKOW reoMeTPUN;
ONPdEePEHLIMANbHOr0 U MHTErpanbHOro NCYUCNEHNS; andodpepeHLnanbHbIX YpaBHEHW; YUCTOBbIX 1
PYHKLIMOHANbHBIX PSAOB; TEOPUM BEPOSITHOCTEW U MaTEMaTMYeCcKOn CTaTUCTUKM

JonxeH ymeTb:

MCMoNb30BaTh MateMaTUYeCKniA annapar B NPOgECCUOHANIbHOM AEATeNbHOCTU; NMPOBOAUTL PacYéThbl HA OCHOBE

NMOCTPOEHHbIX MaTEMATUYECKUX MOLENEen

JlonxeH Bnagetb:

MeTogamu NHenHol anrebpbl, BEKTOPHON anrebpbl 1 aHaNMTUYeCcKol FreOMeTpUn, MaTeMaTNYeckoro aHanuaa,
andpdpepeHLmanbHbiX ypaBHEHNA, TEOPUN BEPOATHOCTER N MATEeMaTUYECKON CTATUCTUKKN; HaBblKaMu NMPYMEHeHNs
COBPEMEHHOI0 MaTeEMaTnN4eckoro MHCTPYMeHTapus Onsa peleHns npuknanHbix 3anad

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:

MPUMEHSATb Pe3y/bTaTbl 0CBOEHUS ANCUMMMHBI B MPOGECCUOHANBHON AeSTENbHOCTH

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOM BO

HaHnas oucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.6.7 OucumnnnHbl (Mogynu)" OCHOBHOM NpoddecCcuoHanbHom
obpasoBatenbHoii nporpammel 21.03.02 "3emneycTpoicTBo 1 KaaacTpbl (YnpasBneHne HeABUXUMOCTbIO)" 1 OTHOCUTCS K

6a30B0i1 (0bLenpogeccroHanbHo) YacTu.

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

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOeNiIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOoCTb ANCLUMNANHBI cocTaBnsieT 15 3a4eTHbix(ble) eanHuL(bl) Ha 540 yaca(os).

KoHTakTHas paboTa - 230 4aca(oB), B TOM yncne nekumm - 106 4aca(oB), npakTnyeckune 3aHstus - 124 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositensHas pabota - 274 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).

CDopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMIMHBL: 3a4eT B 1 ceMecTpe; 3a4eT BO 2 CEMECTPE; 3k3aMeH B 3 ceMecTpe.

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

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl un yachol
KOHTaKTHOW paboThbl,

Paspenbl pucumunivHbl / MX TPYAOEMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
Jlekunn 3aHATUSA paboTbl
1. [Tema 1. Onpenenntenn. 1 3 3 0 4
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Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

2. [Tema 2. Matpuupbil. 1 4 4 0 6
Tema 3. Cnctembl IMHENHbIX

3. anrebpanyeckunx ypaBHEHUIA. 1 6 6 0 9
Tewma 4. ApudpmeTtnyecknii BeKTop.

4. BekTopHble npocTpaHcTBa. 1 3 3 0 4

5. |Tema 5. BektopHas anrebpa. 1 6 6 0 9

6. |Tema 6. [psaMbie nuHmM 1 nnockocTy. 1 6 6 0 9
Tema 7. KpuBble 1 MOBEPXHOCTU

7. BTOPOro nopsoka. 1 6 6 0 9
Tema 8. KomnnekcHble yncna.

8. |[MHorouneHbl 1 anrebpanyeckme 1 2 2 0 4
ypaBHeHUSI.
Tema 9. MHoXecTBa Yucen.

9. |dewncTButenbHble yncna. PyHKUmS 2 4 4 0 7
OJHOI NepemMeHHO.

10 Tema 10. MNMpegnen 4ncnoson 5 6 6 0 9

‘|[nocnenosaTenbHOCTH, OYHKLIMN.

Tema 11. HenpepbIBHOCTb OyHKLMN.

1. Touykn paspbiBa. 2 2 2 0 4
Tema 12. lNMponssogHbIe U

12.[ondpdpepeHumnansl oyHKLUN OOHON 2 6 6 0 10
NepeMEHHON, NX NPUNOXEHWS.
Tema 13. ViccnepnoBaHne doyHKLUMIA C

13.|noMoLbio NPON3BOAHbLIX, NMOCTPOEHNE 2 6 6 0 9
NX rpadorKoB.

14.|Tema 14. PyHKUNS N-NEPEMEHHBIX. 2 2 2 0 4
Tema 15. NMponseogHble 1
andodpepeHumansl oyHKLNN

15. N-nepeMeHHbIX. DNEMEHTbI TEOPUU 2 4 4 0 8
nons.
Tema 16. SKCTpEeMyMbl PYHKLNIA

16. HECKOSbKMX NEPEMEHHbIX. 2 4 4 0 4
Tema 17. HeonpenenéHrHoli

17. WHTErpan. 3 6 9 0 27
Tema 18. OnpenenéHHbIn nHTerparn.

18.|HecobcTBEHHbIE UHTErPasbI. 3 4 6 0 18
KpaTtHble nHterpans.
Tema 19. duddepeHumanbHble

19. YpaBHEHUS NEPBOro Nopsaka. 3 4 6 0 18
Tema 20. JudbdpepeHumanbHble

20. YPaBHEHUS BbICIUNX NOPSALKOB. 3 4 6 0 18

21.[Tema 21. Yucnosble psaabl. 3 4 6 0 18

22.|Tema 22. ®yHKUMOHANbHbIE PSabI. 3 3 6 0 18
Tema 23. KombrHaTopuka.

23.|CnyyaiiHble cobbITUs 1 UxX 3 5 7 0 21
BEPOSATHOCTM.

24.|Tema 24. Cny4aliHble BENNYMHDI. 3 3 4 0 12
Tema 25. OCcHOBbLI MaTeEMaTUYeCKoiA

25. CTaTUCTUKMN. 3 3 4 0 12
Utoro 106 124 0 274

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Onpenenutenm.

CrpaHnua 4 13 28.
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Onpegnenntens BTOporo nopsaka. Onpenenutens TpeTbero nopsaka. Ceolictea onpenenutenein. Onpenenutens
nopsaka n. MuHop anemeHTa onpenenutens. Anrebpanyeckoe AONONHEHUE aneMeHTa onpeaenutens. PasnoxeHue
onpenenuTens no aneMeHTaMm cTpokun. PasnoxeHune onpenenntens no aneMeHTam cronbua. BoluncneHune
onpegenuTenen.

Tema 2. MaTpuubl.

Orlpe,ueneHme mMaTpuubl. Buapl mMaTpull. PaBeHcTBO mMaTpuul. JencTems Hag mMaTpuuamn. CeoiicTBa orlepau,l/u7| CNnoXeHus
N YMHOXEHNA Ha YNCI0, YMHOXEHNA MaTpul,. MI/IHOp k- oro nopsnka. basuncHbIin MUHOP. Panr mMaTpuubl. 3ﬂeMeHTaprle
npeo6pasoBaH|/|s| mMaTpuul. OKBMBANEHTHOCTb mMaTpul. BbluncneHne paHra Mmartpuubl. O6paTHa9| martpuua, ycnoeme
cyuwectBoBaHMA N OCHOBHblE crnocobbl €& HaxoxXaeHus. ManI/I‘-IHbIe YpaBHEHUA, X peleHne.

Tema 3. Cuctembl TMHeNHbIX anrebpanyecknx ypaBHeHUMN.

OcHoBHble onpenenexHns n noHatus. Martpuyras 3anuce CJTAY. Teopema KpoHekepa-Kanennu. Pewexne CITAY
meTonoM obpatHoi MaTpuubl. @opmynbl Kpamepa. SnemeHTapHble npeobpasosaHns CI1AY. PeweHune CJTAY metonom
Maycca. OfLHOPOLHbIE CUCTEMbI IMHEHBIX YPABHEHWIA, CBOMCTBA X pelleHniA. DyHaameHTanbHas cMcTeMa peweHunin
(DCP), eé HaxoxoeHue. MpeactaBneHne oblero peleHns oaHOPOOHON cuctembl Yepes OCP.

Tema 4. ApuchmeTnyeckum sektop. BekTtopHble npocTpaHcTBa.

MoHsATUE N-MepHOro apndMeTMYeckoro BekTopa. PaBeHCTBO BEKTOPOB, AECTBUSA HaO apuddMEeTUYeCcKMM BEKTOpaMu.
CkansipHoe npovsseneHre BeKTopoB. MNoHATUE CUCTEMbl BEKTOPOB, €€ NMHEHO 3aBUCMMOCTU 1 HE3aBUCUMOCTMU.
N-MepHOoe NMHeHoe BEKTOpHOe NpocTpaHcTBo R™An, ero 6asnc. KoopauHatsl Bektopa B R n. EBKNIMAOBO NPOCTPAHCTBO.

Tema 5. BektopHas anrebpa.

MoHsATMe reoMeTpmn4eckoro eeKktopa. OnuHa BEKTOpa, yron mexany HUMMn. PaBeHcTBO BEKTOPOB. OpT BEeKTopa. I'IpoeKLu/m
BEKTOpa. FpacpmquKme OencTBunsa Hag BEKTOpaMu. KOJ'IJ'II/IHeapHOCTb N KoMnna-HapHOCTb BEKTOPOB. Baaunc nnockocTy,
NPOCTPaHCTBA. KOOp,EI,I/IHaTbI BEKTOpa. JInHenHble onepaunn Hag BeKkTtopamu B KOOp,EI,I/IHB_THOVI hopme. I"Ip;lMoyroanaﬂ
OekKapTtoBa cuctema KkoopguHar. Panmyc—BeKTop M KoopOuMHaTbl TOYKN. PeweHne I'IpOCTGI7ILLII/IX 3anad BeKTOpHOI7I
anrerbl B KOOpD,I/IH&THOI7I thopme (Bbll-II/ICl'IeHI/Ie ONNHbI N HanpaBnAalWnX KOCMHYCOB BEKTOPA; KOOPOMHAT BEKTOpPa,
3aaHHOro AByms 1o4KaMun; pacCTtosaHnAa Mexny To4kaMim; KoopaonHaTt TOHKN, nensen OTpe30K I'IOI'IOﬂaM). CKanﬂpHoe
npoun3eeneHme BeKTopos, ero CBOWCTBa, Bblpa>XeHne B KOOp,D,I/IH&THOVI hopme, NpuMeHeHWe onsa pelweHns
reomMeTpuyeckmnx 3agad (Bbl‘-II/ICJ'IeHI/Ie yrna mexay BeKtopamu, OJinHbl BEKTOPA, NPOoeKUunn BEKTOpa Ha BeKTOp). Ycnosue
nepneHankynsapHoOCT BEKTOPOB. BeKTOpHOG M CMellaHHOEe npon3eeneHnsa BeKTopos, X onpeneneHuns, CBOWCTBA,
BblpaXeHuns B KOOp,EI,I/IH&THOVI hbopme, NpUMeHeHUs ons peleHns reoMetTpuyecknx sanay (Bbl‘-II/ICJ'IeHI/Ie nnowanen
TPeyrosibHMKOB 1 napannenorpammos, 06bémoB TeTpasapos n napannenenvlneuos). Ycnosus napannenbHOCTN n
KOMMNNaHapHOCTN BEKTOPOB.

Tema 6. NpsiMble NIMHUM N NNOCKOCTH.

MpsiMas Ha nnockocTy. HopManbHbIi 1 HanpaBnSoWMA BEKTOPEI NPSAMO. PaanunyHble BUAbl ypaBHEHW NPSMOii Ha
nnockocTn. CocTaBneHne ypaBHeHW NpsiMoi. PaccTosiHie OT TOYKM [0 NpsSIMOiA. Yron Mexay AByMs npsmbiMi. Touka
nepecevyeHuns NpsMbix. YCNoBMS NapannenbHOCTU U NeprneHanKynsapHOCTY ABYX NpsiMbX. MnockocTb. HopManbHbii
BEKTOP MNOCKOCTU, ero HaxoxaeHve. PasnnyHble Buabl ypaBHeHUi nnockocT. CocTaBneHne ypaBHEeHWM NNoCKOCTH.
BsanMHoe pacnonoxeHue AByx nnockoctei. PacctosHue oT To4kM Ao nnockocTu. Mpsmast B npocTpaHcTBe.
Hanpaensiowwnin BeKTOp NPsSIMONA, ero HaxoxaeHue. PasnuyHble BUObI ypaBHEHWU NPSIMOVE B NpOCTpaHcTBe. BaanumHoe
pacronoxeHve OByX NPsSMbIX B NPOCTpaHCTBe. BaanMHoe pacnonoxeHue npsiMoli U NMIocKOCTH.

Tema 7. KpuBble n NOBEpPXHOCTU BTOPOro Nopsiaka.

MoHsITMe anrebpanyeckoit KpUBOM BTOPOro Nnopsiaka, ux knaccugukaumsi. OKpyXHOCTb U 3NIAMNC, UX KaHOHWYeckne
ypaBHeHusi, oopMa, XxapakTepucTrkn. MNocTpoeHe OKpPy>XHOCTW 1 3niunca, 3aiaHHbIx oblwmM ypaeHeHuneM. Munepbona
1 napabona, Ux KaHoOHMYecKue ypaBHeHus, opMa, xapakTepucTuku. MoctpoeHre runep6onbl 1 Nnapabonbl, 3a8aHHbIX
obwwum ypaBHeHneM. Anrebpaunyeckrie NoBEPXHOCTM BTOPOro nopsiaka (cgepa, anauncowa, runepbonovapi,
napaGonounabl, LANMHAPLI), UX KAHOHUYECKME YPaBHEHUS 1 dhopMa.

Tema 8. KomnnekcHblie uncna. MHorouneHb! u anre6paw-|eCKMe YpaBHeHus.

KomnnekcHble yncna, ux reomeTpuyeckoe naobpaxeHve Ha NnockocTu. PasnnyHblie doopMbl 3anmncyt KOMNIeKCHbIX
yucen. encteus Haa komnnekcHeiMy Yucnamu. dopmyna Myaepa. VaBneyeHne KopHS N-0i cTeneHn U3 KOMMIEKCHbIX
yucen. MHorouneHbl 1 anrebpanyeckne ypasHeHusi. OCHOBHas Teopema anrebpbl MHOrouneHoB. Teopema Besy.
PaznoxeHne MHOrOYNIEHOB Ha NMHEMHbIE U KBaapaTn4Hbie MHOXUTENU. HaxoxaeHne KopHei anrebpanyeckmx
ypaBHEHW Ha MHOXECTBE KOMMNEKCHbIX Yicen (B YACTHOCTM KBaApaTHOro ypaBHEHUS).

Tema 9. MHOXecTBa uucen. [eincTButenbHble yncna. PyHKUUS OOHON NepeMeHHON.

MHoxecTBa yncen. [leicTBmTenbHble Ynucna, Mogynb YACna u ero cBoicTea. Yncnosbie npoMexyTkn. OKpecTHOCTb
TOYKYM (KOHEYHOI 1 6eckoHeyHoi). MoHaTue doyHkummn. Cnocobbl 3aaaHns coyHkumn. EctecTBeHHas obnactb
onpegneneHns n rpadrk yHkUMn. OCHOBHbIE 9NEMEHTBI MOBEAEHMNS (DYHKLMMW (OrPaHUYEHHOCTb, YETHOCTb 1
HEYETHOCTb, NEPUOANYHOCTb, MOHOTOHHOCTL). OCHOBHbIE anemeHTapHble dpyHkUmMW. ObpatHas dpyHKums. CnoxHas
PYHKUNS. DnemMeHTapHble PYHKLUMM 1 ux knaccudpmkaums. NMoctpoeHne rpadrkos yHKLNNA.

Tema 10. NMpenen uncnoson nocnenosareslbHOCTU, PYHKLMW.
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UYucnosas nocnenoBatenbHOCTh 1 eé npeaen. MNpraHak CXo4MMOCT MOHOTOHHOW Y/CNIOBOM NOCNeA0BaTENIbHOCTY.
Yucno e. Onpenenerusi npenena doyHkumm. OgHOCTOPOHHME npeaensl. beckoHevyHo Bonbwme n 6eCKOHEYHO Marble
PYHKLMK, UX cBocTBa. HeonpenenéHHole BoipaxeHus. OCHOBHbIE TEOPEMbI O Npenenax yHKUWA (06 orpaHUYeHHOCTH
PYHKLIMK; O CBSI3M ¢ BECKOHEYHO Manol pyHKLMeR; apudoMeTniyeckme CBOMCTBa NPEeeoB; O Npeaene afeMeHTapHom
pyHKUMK). MpenenbHbI Nnepexon B HepaBeHcTBax. MepBblii 1 BTOPOK 3amedaTesnbHbie Npeaenbl, X NPpUMEHeHre npu
BbIYVCNIEHUN NPEnenoB.

Tema 11. HenpepbiBHOCTb PyHKLUUKN. TOUKU pa3pbiBa.

OnpeneneHns HeNpepbIBHOCTM (OYHKLMM B To4Ke. [oHATUE HENPEPBLIBHOCTY cripaea 1 cneea. HenpepblBHOCTb
3NeMeHTapHbIX PYHKLMA. ToUKM paspblBa qoyHKLUM 1 UX Knaccudprkaums. HenpepbiBHOCTE OYHKLMM HA MHOXECTBE.
OcHoBHbIE CBOWCTBA (PyHKLMIA, HENPEPbIBHBIX HA OTPE3Ke (06 orpaHNYeHHOCTU GoyHKUMK, 06 obpalueHun eé B Hyrb, O
HanboNbLWEM 1N HAVMEHbLEM 3HAYEHMSIX OYHKLNN).

Tema 12. NMpounssoaHbie n aucpcbepeHumansl oyHKLUM OJHON NepeMeHHON, UX NPUNOXEHNs.

MpupaieHne cyHkumn. OnpegeneHne NPOM3BOLHOM N €€ reOMeTPUYECKMii cMbICcn. HenocpeacTBEHHOE Hax0XaeHne
npounssoaHoi. Tabnuua Npom3BOAHbLIX OCHOBHbIX 9lIEMEHTAPHBIX PYHKLWMIA. [pocTeiune npaBmuna HaxoXxneHns
nponssogHol. [NponssogHas cnoxHon pyHkunu. Jlorapndpmmyeckas npovssogHas. lNponssonHas
cTeneHHo-nokasarenbHon oyHKuun. NponssoaHas OyHKLMK, 3a-0aHHOW napameTpuyecku. MNoHaTne
andpcpepeHumpyemocTn pyHkummn. dudpdgpepeHumnan coyHkuuu. MNMponssoaHbie 1 oudpdoepeHLmanbl BbICIUMX NOPSAKOB.
MpvMeHeHKe NepBoro avddoepeHLmana B NpuBAnXEHHbIX BbIYUCIEHNSX. Y PaBHEHUS KacaTeNbHOM U HopManu K
nnockow kpusoi. OCHOBHbIE TeopeMbl 0 audpdpepeHLmpyembix coyHKUmsAx (Ponng, larpanxa, Koww). MNpasuno
Ilonutans n ero npuMeHeHWe Ons packpbiTUs HeonpeaenéHHOCTEN.

Tema 13. UccnepoBaHue coyHKLMIA C MOMOLLLbIO NPOU3BOAHbIX, MOCTPOEHUE UX FPachUKOB.

Cxema npoBeneHus NOAHOro nccnenoBaHns yHKUMm. CtaumoHapHbIe U KpUTUYECKMEe TOYKM coyHKUMK. BospacTtaHue u
ybblBaHNe PyHKLIMKN, HAXOXAEHNE YyHaCTKOB MOHOTOHHOCTU COYHKLMW. JloKanbHble aKCTPeMyMbl (OYHKLIUK, YCOBUS NX
CyLLEeCTBOBaHUS U HaxoxaeHne. Hanbornbliee 1 HauMeHbluee 3HaYeHNs ANdohePEHLMPYEMO COYHKLIMK HA OTpe3Ke, UX
HaxoxaeHwue. BbinyknocTb 1 BOFHYTOCTb (OyHKLMK. ToUKM nepernba, YCrnoBust UX CyLeCcTBOBAHNS 1 HAXOXAEHUE.
BepTrkanbHble 1 HAKNOHHbIE aCMMMTOThI Fpagouka OyHKLMKM, YCIOBUS UX CYILECTBOBAHNSA N HaxoxaeHue. [NoctpoeHne
rpadouka yHKLnN.

Tema 14. DYHKUMNSA n-NepeMeHHbIX.

MoHATMSA N- MEPHOW TOYKM, N- MEPHOIO apudpMeTmyeckoro npoctpaHcTea R n. MHoxecTBa Touek B R*n. OkpecTHOCTb
Touku. Knaccudoukaums todek. MoHsT1e doyHKUMKM ABYX, TPEX, N nepeMeHHbIx. ObnacTtb onpeaeneHns u rpagouk
dOYHKUMK. JInHKUM ypoBHS. [TonHOE 1 YacTHble npupaweHns yHKuuK. MNMoHaTusa npegena n HenpepbliBHOCTN GHT.
CaoiictBa PHI1, HenpepbIBHbLIX B OrpaHUYeHHO 1 3aMKHYTOl obnacTtu.

Tema 15. NMpousBogHbie n audpdoepeHumanbl OYHKLMKU N-NepeMeHHbIX. dNeMeHTbl TeopuUM Nons.

YacTHble Npor3BOAHbIE MEPBOro Y BbICIIMX NOPSOKOB, X HaxXoXAeHue. He3aBUCMMOCTb CMeLaHHbIX MPOM3BOOHbIX OT
nopsaka anddepeHumposaHus. MNoHatne andpdepeHumpyemoctn ®HIT B ToUke, yCnoBusa onggepeHumnpyeMocTu.
MonHble andgepeHumansl GHIM nepsoro v BeiCWMX NOPSOKOB. [NpuMeHeHe nepeoro anddepeHumnana B
NPVBANXEHHBIX BblYMCNEHUSX. YacTHble nponasoaHble PHI, 3anaHHbIX HesBHO. [pon3BoaHas Mo HaNpaBAeHUIO U
rpagveHt ®HI1, B3anmMocea3b Mexay HU-mu. KacaTtenbHas naocKOCTb U HOpMarb K NOBEPXHOCTU. MOHATUS cKansapHOro
1 BeKTopHoro nonen. duddepeHunanbHble onepaunm Teopun Nons (rpaiueHT, uBepreHums, potop, oneparop
Nannaca).

Tema 16. IkcTpeMyMbl (PYHKLIMA HECKO/IbKNX NepeMeHHbIX.

CraumoHapHble U KpUTMHECKME TOUKN COYHKLIMIA HECKONbKMX nepeMeHHbIx (PHIM). JlokanbHbIl 6e3ycnoBHbIN 9KCTpEMYM
®HT, HeobxoauMoe 1 [OCTaTOYHOE YCNOBUS ero CyLecTBOBaHUS U HaxoxaeHve. Hanbonbliee 1 HauMeHbliee
3HaveHust aucpdbepeHumpyemoii @HIM B orpaHMYeHHOR 3aMKHYTOM obnacTtu, ux HaxoxaeHue. MNoHsT1e 06 yCnoBHOM
aKcTpemyme ®HI1.

Tema 17. HeonpenenéHHbIn UHTErpan.

MepBoobpasHas PYHKLMM N e€ OCHOBHble CBOWCTBA. HeonpenenéHHblil MHTerpasn, yCnoBusi ero CylecTBoBaHus v
OCHOBHblEe cBOMCTBa. Tabnuua 0CHOBHbIX HEOMPEAEeNEHHbIX MHTEerpanos. HenocpeacTBEHHOE UHTErPUPOBaHNE.
WNHTerpupoBaHune 3aMeHoin nepeMeHHon 1 no YacTsim. VIHTerpnpoBaHme oyHKUWIA, cogepXalmnx KBaapaTHbIi TPEXUNEH.
HenpasuibHble 1 NpaBunbHblE paLMoHanbHble Apobu. PasnoxeHne npaBunbHOM Apoby Ha NpocTbie Apobu.
WNHTerpupoBaHmne NpocTbiX, NPaBUibHbIX 1 HENPaBWNbHBLIX PauVoHanbHbIX Apobei. IHTerpmposaHme
TPUrOHOMETPUYECKMX U MPPaLMOHANbHBIX BbIPaXKEHWIA.

Tema 18. OnpenenéHHbIf uHTerpan. Heco6¢cTBeHHbIe MHTerpansl. KpaTtHble MHTerpanbl.

OnpenenéHHbiii MHTErpan, yCnoBns ero CywecTBOBaHUS, reOMEeTPUYECKIMA cMbicn 1 cBolicTBa. OLeHKa nHTerpana u
doopMyna cpefHero 3HadeHuns. interpan ¢ nepeMeHHbIM BEPXHUM NPeaenom 1 ero csoncTea. dopmyna
HobtoToHa-JelibHuua. PopMyibl 3aMeEHbl TEPEMEHHON 1 MHTErPUPOBAHMS MO HaCcTsIM B ONpPenenéHHOM UHTerparne.
MpubnuxéHHoe BblYnceHne onpeaenéHHbIX NHTerpanos. MNpruMeHeHe onpenenéHHoro nHTerpana ons BblYUCIeHUs
nnowaael Nnockux Uuryp, AnnH oyr KpuebIx, 06 EMOB Ten. HecobCTBEHHbIE NHTErpasbl Mo 6ECKOHEYHOMY NMPOMEXYTKY
WHTErPMPOBAHNS N OT HEOrPaHNYEHHON GOYHKLUK, NX CXOOMMOCTb U pacxoanmMocTb. [1BOVHON uHTErpan, ycnosme ero
CYlLEeCTBOBaHNS U OCHOBHbIE CBOWCTBA. BbluncneHme oBONHOro MHTErpana cBeaeHneM K NOBTOPHOMY MHTerpany B
[eKapToBbIX M MONAPHbBIX KoopanHaTax. [leoMeTpruyeckmne n MexaHn4eckmne npunoXeHns OBONHbIX HTerpanos. MNoHaTtrne
TPOWHOro uHTerpana.

Tema 19. OndpbcpepeHumnanbHble ypaBHeHUs1 NepBoro nopsaka.

AEKTPOHHBH
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MoHsTMe ondpdpepeHumnanbHoro ypasHenus (OY). dudbdbepeHumanbHble ypaBHeHUS 1-0ro nopsioka, OCHOBHbIE
CBELEHUS O HUX: POPMbI 3aMNnCK, PeLleHNe, HaYanbHbIe YCNoBus, obiuee 1 YacTHoe pelleHns. 3anada Koww nns OY
1-oro nopsigka. Y ¢ pasnenéHHbiMm u pasgensowmnmmncs nepemeHHsiMn. OgHopoaHsie Y 1-oro nopsaaka. JiuHeliHoe
LY 1-oro nopsaka v ypasHeHue beprynnu. Y B nonHbIx audodoepeHumanax.

Tema 20. OuchcpepeHumnanbHblie ypaBHEHUS BbICLLUUX MOPSAOKOB.

JdupdoepeHumanbHoe ypaBHEHNE N-0ro Nopsaka, OCHOBHbIE CBEAEHUS O HUX: DOPMbI 3annCK, pelleHne, HadanbHble
ycnosus, obuee 1 YacTHoe pelweHns. 3anada Kowwn ans Y n-oro nopsioka. Y, nonyckarowme NoHWXeHe nopsiaka.
JlvHeiHble LY n-oro nopsioka. JIMHEHO 3aBUCKMMbIE U HE3aBUCKMbIE CUCTEMbI doyHKUMA. Onpenenntens BpoHckoro.
CTpykTypa 06LWero peleHust NMHeHoro 0aHO-PoL4HOro U HeoaHopoaHoro 1Y nopsaka n. Xapaktepuctuyeckoe
ypaBHeHue. HaxoxaeHne obwero peweHust MIMHenHoro ogHopoaHoro Y nopsiaka n ¢ NOCTOSIHHbIMK KO3dpdorLMeHTaMu.
JNHeiiHble He-ooHOpPoOHbIe Y nopsaka n ¢ NOCTOSIHHBIMU KO3KDMMUMNEHTAMIN, HAX0X AEHNE UX OBLWMX peleHnii ans
npasor YacTu cneuunanbHoro smaa. NpuHuMn cynepno3numnm 4acTHbIX peleHnin. Meton Bapuauumn npon3BobHbIX
NOCTOSIHHBIX. [ToHATUE O HOpManbHOW cucteme Y.

Tema 21. Uucnossblie pspbl.

MoHsATUE YCcnoBOro psaa. HactuyHas cyMma, 0cTaTok, CXOAMMOCTb Y PAcXOAMMOCTb, CyMMa psina. Heobxonmmbii
NPW3HaK CXOAMMOCTM 1 [OCTATOYHbIA MPU3HAK pacxoauMocTu psaaa. Pan reomeTtpryeckoit nporpeccum n 06061WEHHBIN
rapMOHUYECKMIA pag, YCNOBUS UX CXOAUMOCTU 1 pacxoanMocTu. MNpuaHakm cxoanMocTn psaoB C NONOXUTENbHbIMA
uneHamu (cpaBHeHus, anambepa n Koww). 3Hakouepenyowmecs psapl. MNpraHak NleibHuua. OueHka octaTtka
3Hakouepenytouerocs psaa. AGCONOTHO 1 YCNOBHO CXOASWMECS PSabl.

Tema 22. dyHKUMOHANbHbIE PSAbI.

MoHsATUE PyHKLMOHANBHOrO psaa, ero 0bnactu onpeneneHuns, YaCTMYHOM CyMMbI, 0CTaTka, TOYKU CXOAMMOCTH, obnacTu
cxoammocTu, cyMmbl. CTeneHHol psia. Paanyc, nHTepsan, obnactb CX0AMMOCTY CTENEHHOMO Psaa, X HaXoXAeHme.
Psanbl Tenopa n MaknopeHa, pasnoxeHue B HUX pyHKuUmMi. [MoHaTne TpuroHoMeTpryeckoro psaaa. Psobl dypbe,
pasfnoxeHne B HUX OyHKLUWIA. MprMeHeHe CTENEHHbIX U TPUTOHOMETPUYECKUX PSLOB B NPUBINXKEHHBIX BEIYUCNEHWSIX.

Tema 23. KombuHatopuka. CnydaiiHble COObITUSI U UX BEPOATHOCTMH.

KombuHaTopuka 1 eé ocHoBHasi 3apava. [Mpasuna cyMMbl 1 NpousseneHns KOMOMHaATOPVKK. PasMelleHus, codeTaHus,
nepecTaHoBKM, NOACHET ux yncna. lNMpeameT Teopun BePOSTHOCTEN. [MOHATNE CNyYalHOro aKCnepMMeHTa u
CTaTUCTMYECKOW YCTONYMBOCTY €ro UCXOA0B. [poCTPaHCTBO 3neMeHTapHbIX cobblTuil. ChyyaiiHble cobbiTs, NeinCcTBMS
Han HuMK. Knaccrnyeckoe, reoMeTpmyeckoe 1 cTaTucTnyeckoe onpeneneHns BeposatHocT. CBONCTBa BEPOATHOCTH.
YcnoBHasi BEpOSITHOCTb CoBbITUS. He3aBncrmble 1 3aBUCHMMbIE COBbITUS. POPMYIIbI COXEHNS 1 YMHOXEHNS
BeposTHoCTeN. Popmyna nonHol BeposaTHocTh. Popmyna barieca. NosTopHbie ncnbiTaHus. Cxema u oopmyna
BepHynnu. MpubnuxérHble cpopmynel MNyaccoHa n Myaspa-Jlannaca.

Tema 24. Cny4alHble BeNMYMHbI.

lMoHsATMe cnyyanHowm BennyiuHbl. PyHKUMS pacnpeneneHns BePOSATHOCTEN CNyYaiHON BEMYMHbI, €€ CBOMCTBA.
LunckpeTHast U HenpepbiBHAsS CnyyaiHble BeMYMHbI, CNOcobbl NX 3a4aHuns. YicnoBble XapakTepUCTKU CnyyanHoii
BENMYMHbI: MaTeMaTUYeCcKoe OXngaHue, gucnepcus, cpegHee KkeaapaTtuyHoe oTKNOHeHWe, Moga, MegnaHa, HadanbHble
N LUEeHTpasnbHble MOMeHTbI. CBOMCTBA MATEMATMYECKOro oxXxunaaHns u gucnepcmmn. OCHOBHbIE 3aKOHbI pacnpeneneHns
cnyyaiHblX BenuymH: BUHOMUanbHbIRA, MyaccoHa, paBHOMEpPHBIN, NoKasaTenbHbIl U HOPMasbHBbIA, UX YUCTTOBbLIE
xapaktepuctukn. HepaBeHcTBO Yebbiwesa. [MoHSTME 0 3aKkoHax HONbLIMX YACEN U LeHTPanbHON NpenenbHol Teopeme
Teopum BEPOSATHOCTEN. [TOHATME MHOTOMEPHON CNyYainHON BENNYMHDI.

Tema 25. OcHOBbl MaTeMaTNYeCKOW CTaTUCTUKMU.

MpeaMeT 1 OCHOBHbIE 3a4a4y MaTeMaTU4YecKom CTaTUCTUKK (CTAaTUCTUYECKOE OLEHBaHWE, NPOBEPKa CTaTUCTUYECKIX
runoTes, ccnefoBaHve B3avMOCBS3ei CnyYaiiHbIX BEIMYMH), €€ B3auMOCBS3b C Teopueii BeposTHocTelh. 'eHepanbHas
COBOKYMHOCTb U Bbibopka 13 Heé. Cnocobbl (oopMUpoBaHus BbIGOPKU, NMOHATUE eé pernpe3eHTaTnBHOCTW. OCHOBHbIE
cnocobbl 3an1cK BbIGOPKM: BapMaLMOHHbIV psia; CTaTUCTUHECKUIA AUCKPETHDIA U MHTepBanbHbli psabl. [padmyeckoe
n3obpaxeHne CTaTUCTMHECKUX PSAOB pacnpeneneHns Boibopku (MONUroH, rucTorpamMma). Yncnoeble xapakTepucTuku
BblbOPKU (CpenHee aprdoMeTMyeckoe, Oucnepcusi, cpeaHee KBaapaTMyHoe OTKIIOHEHWe, MOAa, MeanaHa).
CratncTnyeckas obpaboTka aKCrnepuMeHTaNbHbIX AaHHbIX ¢ Ucrnonb3osaHrem MOBM. CoBpeMeHHbIe cTaTucTnyeckme
nakeTbl aHanmaa AaHHbIX.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE NpenoAasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYIO0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTeNnbHyo paboTy. CamocTosTenbHas pabota obydyatowmxcst
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAEe/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yYatowmecst YUTaroT 1
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CNPABOYHYIO MNTEpaTypy, BoIMONHAIOT 3a4aHusl, HanpaseHHble Ha 3aKpennexHne
3HAHWA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLWEeMy N MPOMEXYTOYHOMY KOHTPOO NO AncUnninHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHaroWMXCs PernaMeHTpPyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTera, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvkaszom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

am PAEKTPOHHBH
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Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHlO)

6.1 MepeyeHb KOMMNETEHLMI C YKa3aHUEM 3TanoB UX popMupoBaHusi B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOM
nporpaMmMbl U POpPM KOHTPONSI X OCBOEHUSI

dopmMa KoHTpons OueHunBaeMblie
KOMMeTeHLUn

dran Tembl (pa3nenbl) AUCLUUMIIUHDBI

Cemectp 1
TeKyLL U KOHTPOJIb

. Onpegpenutenu.

. MaTpuupbl.

. CncTteMbl NMHeRHbIX anrebpaniyecknx ypaBHEHWA.

. ApndomeTunyeckmnin BekTop. BekTopHble MpocTpaHCTBa.
. BektopHas anrebpa.

. MpsiMble NIMHWMKM 1 NNOCKOCTK.

. KpvBble 1 noBepxHOCTW BTOPOro nopsaka.

. KomnnekcHble yncna. MHorouneHsl 1 anrebpanyeckue
PaBHEHNS.

. Onpegpenutenmn.

. Matpuubl.

. CucTeMbl NMHElHbIX anrebpanyecknx ypaBHeHMWIA.

. ApudpmeTunyeckuin BekTop. BekTopHble npocTpaHcTBa.
. BexTopHas anrebpa.

. [psiMble IMHWM 1 NNOCKOCTH.

. KpvBble 1 nosepxHOCTW BTOPOro nopsiaka.

. KomnnekcHble yncna. MHoro4neHsl 1 anrebpanyeckue
ypaBHEHNS.

1. Onpepenutenn.

2. Matpuupil.

3 KoHTponbHas OMK-1 3. CncTeMbl NMHERHbIX anrebpaniyecknx ypaBHEHWA.
pabota 4. ApndomeTnyeckmin Bektop. BekTopHble npocTpaHcTBa.

5. BekTopHas anrebpa.

6. MpsiMble NIMHWU 1 NNOCKOCTK.

1 [YcTHBIM onpoc Or1K-1

[NMncbmeHHoE
2 |pnomawHee 3apaHue |OMNK-1

ONOOPWN=[<KONOOTPRWN —

3auer OK-7, OlK-1

CemecTp 2
TeKyLL M KOHTPOIIb

9. MHoxecTBa yncen. [JenctesutenbHble Yncna. PyHKLMS OOHON
nepemMeHHoin.
10. MNpegnen 4yncnoBom NocnenoBaTenbHOCTH, PYHKUMN.
11. HenpepblBHOCTb dOyHKUUKU. TOYKU paspblisa.
12. lMpounssogHble 1 anddepeHumansl PyHKLUN OLHOW
OMK-1 NnepemMeHHoRn, Nx NPUIoXeHns.
13. ViccnepoBaHne hyHKLUMIA C MOMOLLbIO NPON3BOAHbIX,
NOCTPOEHMNE NX rpadonkos.
14. ®yHKUNS N-NEPEMEHHbIX.
15. MpomnssogHble 1 auddepeHumansl PYHKUMM N-NEePEMEHHbIX.
OneMeHTbl TeEOpUN Nons.
16. SKCTPEMYMbI (PYHKLUMIA HECKONBKUX MEPEMEHHDIX.

1 |YcTHbI onpoc
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Sran ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

[MncbMeHHoe
2 |OomallHee 3agaHve

OrK-1

9. MHoxecTBa yncen. JencTteutenbHble yncna. PyHKLUUS OAHON
NnepemMeHHoNn.

10. Npenen 4Y1cnoBo NOCNEnOBATENBHOCTA, COYHKLIMK.

11. HenpepbIBHOCTb (oyHKLMU. TOYKM paspbiBa.

12. MNpownssogHble 1 audbdepeHumansl PyHKLUN OLHOW
nepeMeHHOM, UX NPUNOXEHNS.

13. ViccnepoBaHne yHKLUMIA C MOMOLLBIO NPON3BOAHLIX,
NOCTPOEHMNE NX rpaconKoB.

14. dyHKUNS N-NEepeMeHHbIX.

15. MNpownssoaHble 1 auddepeHumansl PyHKLUN N-NePEMEHHbIX.
OneMeHTbl Teopun nonsl.

16. DKCTPEMYMbI (PYHKLUMIA HECKONBKUX MNEPEMEHHbIX.

3 KoHTponbHas
pabota

OlK-1

9. MHoxecTBa Yncen. lencresutenbHble Yncna. OyHKLUMA OOHON
nepemMeHHoi.

10. lMpenen yncnoBom NnocnenoBaTeNbHOCTH, PYHKUMN.

11. HenpepblBHOCTb dOyHKUUKU. TOYKM paspblisa.

12. MNpounssogHble 1 anddepeHumnansl PyHKLUN OLHO
NepeMeHHON, UX NPUNOXEHMNS.

13. ViccnepoBaHve oyHKLUMIA C MOMOLLbIO NPON3BOAHbIX,
NOCTPOEHMNE MX rpaconKos.

3auder

OK-7, OIK-1

CemecTp 3

TeKyLLNA KOHTPO/Ib

1 |YcTHbI onpoc

OrK-1

17. HeonpenenéHHbih nHTErpan.

18. OnpenenéHHblii nHTerpan. HecobCTBEHHbIE MHTErpab.
KpaTHble nHTerpansi.

19. dndbdbepeHumanbHble ypaBHEHUS NEPBOro NopsaKka.

20. OubhepeHumanbHble ypaBHEHNS BbICWIMX NOPSLKOB.

21. Yucnosble psaabl.

. PyHKUMOHaNbHbIE PAAbI.

. KombuHatopuka. CnyyaliHble cobbITUS U X BEPOSTHOCTU.
. CnyyaviHble BENNYMHBI.

. OCHOBbI MaTeMaTn4eCcKomn CTaTUCTHKM.

[MncbMeHHoe
2 |bomaluHee 3apaHue

OlK-1

17. HeonpenenéHHbliii MHTErpan.

18. OnpenenéHHblii nHTerpan. HecobCTBEHHbIE MHTErpabl.
KpaTtHble nHterpans.

19. dudpcbepeHumanbHble ypaBHEHNS MepBOro nopsaka.

20. OndphepeHumanbHbie ypaBHEHUS BbICWNX NOPSAAKOB.

21. Yncnosble pagbl.

. PyHKUMOHaNbHbIE psabl.

. KombuHatopuka. CnyyaiiHble COBbITUS 1 UX BEPOSITHOCTM.
. CnyyaviHble BeNnYmHbI.

. OCHOBbI MaTEMaTN4YEeCKON CTAaTUCTUKM.

3 KoHTponbHas
paboTa

OlK-1

17. HeonpenenéHHbih nHTErpan.

18. OnpenenéHHblli nHTerpan. HecobCTBEHHbIE MHTErpasb.
KpaTHble nHTerpansi.

19. dndbdbepeHumanbHble ypaBHEHUS NEPBOro NOpsaKa.
20. OubhepeHumanbHble ypaBHEHNS BbICWIMX NOPSALKOB.
21. Yucnosble psaabl.

22. PyHKUMOHaNbHbIE PAAabI.

SKk3aMeH

OK-7, OIK-1

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

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

CrpaHnua 9 13 28.




Mporpamma omcuunnmHel "Matematuka"; 21.03.02 "3emneycTpoincTeo 1 kagacTtpbl”.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MNpekpacHO ocBOEH Xopolwo ocBoeH OCBOEH 4aCTW4HO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.
MNMucbmeHHoe  |paBunbHO BbINOAHEHDI |[1PpaBKAbHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbiNOMHEHD
JoMmallHee BCE 3a0aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 2
3apaHue MpogeMoHCcTpMpoBaH  [3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CNnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
KOHTpOﬂbHaFI I'IpaanbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂ,aHVIFI BbIMO/THEHbI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaNoONOBWHY. [MEHEE YEM HAMOMOBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWUI YPOBEHb MpucyTcTeytoT cepbésaHble oWwmnbKu. HeyOBNETBOPUTENbHbIN
BnafeHnsa MatepuanoM. |HesHauynTenbHble lMpooemMoHCTpUpoOBaH |ypOBEHb BNageHWs
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
cnocobHOCTM XOpOLWWniA ypOBEHb MaTepuanom. HeLOoCTaTOYHbIE
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a0aHun. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3a0aHun.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 3a0aHun.
KOHKPETHbIX 3a0aHWIA.
3auteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmiicst oBHapyXunn aHavnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
npencTosiei paboTbl MO CRELUanbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunICs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMmon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMNAMHBL.  |cnocoBeH NPOLOMXUTL 0ByYeHne nnu
NPUCTYNUTb NO OKOHYaHWUM yHMBEpcUTeTa K
npogoeccroHanbHom oesTenbHocTn 6es
JONOSHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
avcumnnuHe.
CemecTp 2
TeKyL i KOHTPONb

3AEKTPOHHELBH
Bl YHHBEPCHTET

Al 5 DALV OHHD AHATETHHEC AR CHCTENA K

CtpaHunua 10 ns 28.



Mporpamma omcuunnmHel "Matematuka"; 21.03.02 "3emneycTpoincTeo 1 kagacTtpbl”.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MNpekpacHO ocBOEH Xopolwo ocBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.
MNMucbmeHHoe  |paBunbHO BbINOAHEHDI |[1PpaBKAbHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbiNOMHEHD
JoMmallHee BCE 3a0aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 2
3apaHue MpogeMoHCcTpMpoBaH  [3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CNnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
KOHTpOﬂbHaFI I'IpaanbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI Ba,ﬂ,aHVIFI BbIMO/THEHbI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaNoONOBWHY. [MEHEE YEM HAMOMOBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWUI YPOBEHb MpucyTcTeytoT cepbésaHble oWwmnbKu. HeyOBNETBOPUTENbHbIN
BnafeHnsa MatepuanoM. |HesHauynTenbHble lMpooemMoHCTpUpoOBaH |ypOBEHb BNageHWs
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
cnocobHOCTM XOPOLWMIA YPOBEHD MaTepuanom. HeLOoCTaTOYHbIE
NPUMEHATb 3HAHNA U BnageHuna matepuanom. npOHBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a0aHun. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3a0aHun.
YMEHNA K BbINOJTHEHUIO (KOHKPETHbIX 3a0aHun.
KOHKPETHbIX 3a0aHWIA.
3auteHo He 3auteHo
3auer O6yyatowumitics 0bHapyXun 3HaHWe ocHoBHoro  |OByyatowmiicst oBHapyXunn aHavnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepumana, fLonyctun
npencTosiei paboTbl MO CRELUanbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunICs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMmon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMNAMHBL.  |cnocoBeH NPOLOMXUTL 0ByYeHne nnu
NPUCTYNUTb NO OKOHYaHWUM yHMBEpcUTeTa K
npogoeccroHanbHom oesTenbHocTn 6es
JONOSHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
avcumnnuHe.
Cemectp 3
TeKyL i KOHTPONb

3AEKTPOHHELBH
Bl YHHBEPCHTET

Al 5 DALV OHHD AHATETHHEC AR CHCTENA K
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Mporpamma omcuunnmHel "Matematuka"; 21.03.02 "3emneycTpoincTeo 1 kagacTtpbl”.

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.

KETPOHHBH
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Mporpamma omcuunnmHel "Matematuka"; 21.03.02 "3emneycTpoincTeo 1 kagacTtpbl”.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

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

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

Cemectp 1

TekyLwWUin KOHTPONb

1. YcTHBIA onpoc

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

MNpumMepHbIe BOonNpocs!:

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

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

Tema 3. MatpuuHas 3anucb CIAY; peweHne C/TAY metonom obpaTHoi MaTtpuubl; doopMynbl Kpamepa; aneMeHTapHble
npeobpasosaHus CJ1AY; peweHune C/TAY meTogom Maycca; coyHaameHTanbHas cuctema peweHuin (PCP), eé
HaxoXAeHue; npencTaBneHne oblWero peweHns o4HOPOLHOW cucTeMbl Yepes PCP.

Tema 4. [leiicTBUS HAL apVPMETUHECKUMI BEKTOPAMYU (COXEHMWE, YMHOXEHMWE Ha YMCNO, NIUHEVHas KoMbrHaums
BEKTOPOB); CKansipHOe Npou3seneHne BEKTOPOB; KoopanHaTtbl BekTopa B R n.

Tema 5. PelueHne npocTteliwmnx 3anay BEKTOPHON anrebpbl B KOOPAMHATHOW hopMe (BblYMCNEHNE ONNHBI U
HanpaBnsWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOYKAMW; PACCTOSHNS MEXOY TOUYKaMU;
KOOPAMHAT TOYKK, Oensuein 0Tpe3oK nononam); CKansapHoe Npon3BeneHne BEKTOPOB, Ero NPUMEHEHNEe 4N1s peleHns
reoMeTpryeckmx 3anad (Bbl41CIEHNE yrna Mexay BeKTopamu, OJIMHbl BEKTOPA, MPOEKLMM BEKTOPA HA BEKTOP); yCNoBme
nepneHa4nKynspHOCT BEKTOPOB; BEKTOPHOE U CMELWaHHOe Npou3BeaeHUs BEKTOPOB, NX MPUMEHEHUS ONS PELIEHNS
reoMeTpuyeckux 3agad (Bbl4MCneHne nnowanei TpeyronbHUKOB 1 napannenorpammoB, 06 EMOB TETPA3LPOB U
napannenenvnenos); YCNOBUA NapanienbHOCTM U KOMMNaHAPHOCTM BEKTOPOB.

Tema 6. CocTaBneHve ypaBHEHMW NPAMOIA; PACCTOSAHNE OT TOYKU A0 NPSMON; Yyron Mexay AByMS MPSMbIMUW; TOYKa
nepe-cevyeHns NpPsSMblX; YCNOBUS NapannenbHOCT U NePneHanKynspHOCTM ABYX MPSAMbIX; HOPMabHbIA BEKTOP
MNOCKOCTM, €ro HaxoXAEeHNE; COCTaB/IEHNE YPABHEHWI NNOCKOCTU; B3aMMHOE PACMONOXeHMe ABYX NIOCKOCTEN;
paccTosiHME OT TOYKU [0 NIOCKOCTW; HanpaBnsoWmiA BEKTOP NPSMON B NPOCTPAHCTBE, Ero HaX0XAEHNE; COCTaB/EHNE
ypaBHEHUI NPSMOL B NPOCTPAHCTBE; B3aMMHOE PACMONOXEHME ABYX NPSMbIX B MPOCTPAHCTBE; B3aMMHOE PACMonoXeHme
NPSMOW 1 NIOCKOCTMN.
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Tema 7. Knaccudpukaums anrebpanyeckmx KpUBbIX BTOPOro Nopsiaka; OKPYy>XXHOCTb, anaumnc, runepbona, napabona, nx
KaHOHMYECKUEe YPaBHEHWS, XapakTePUCTIKU; MOCTPOEHUE OKPYXHOCTH, anamnca, riunepbonbl, napabonbl, 3aaaHHbIX
06WuM ypaBHEHUEM.

Tema 8. KoMmnnekcHble Yucna, nx nu3obpaxeHne Ha NiocKoCTU; pasnnyHblie (oopMbl 3arncu KOMMIEKCHbIX YUCerT;
LEeNCTBUS Haa KOMMIEKCHbIMY Ynucnamm; doopmyna MyaBpa; n3BnedeHme KOpHS N-0i CTENEHN U3 KOMMIEKCHbIX Y1Cer;
HaxoXAeHue KopHel anrebpanyeckmx ypaBHeHU i Ha MHOXECTBE KOMIMIEKCHbIX YACEN (B YaCTHOCTU KBaapaTHOro
ypaBHEHNS).

2. NMucbmeHHoOe aomallHee 3apaHue

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

MNpumepHble 3a8aHns:

Tema 1. OnpepennTenu 2-oro, 3-ero NOPsOKOB, NOPsiAKA N; CBOWCTBA ONpPenenuTeneid; MUHOpbI 1 anrebpanyeckme
LOMOMHEHNS; PA3NOXEHNE ONPELENNTENS MO ANEMEHTAM CTPOKU UnK cTonbLa; BbINMCIEHUE ONpPenenuTenei.

Tema 2. [leiAicTBMS HAL MaTpuLUaMm (CNOXeEHNE, YMHOXEHUE HA YACNO, NIUHEHAs KOMOMHALIMS MaTPULL, YMHOXEHME Ha
MaTtpuLly); aneMeHTapHble Npeobpa3oBaHUs MaTpULL; HaxoxaeHne 6a3nCHOrO MMHOPA; BbIYNCNEHNE paHra MaTpuLLbl;
obpartHas MaTpuLa, OCHOBHbIE CMOCODObLI €€ HAXOXAEHUS; MATPUYHbIE YPABHEHNS, NX PELLEHNE.

Tema 3. MatpuyHas 3anuce CJ1AY; peweHune CJTAY metonoM obpaTHoi MaTpuLbl; opmMynbl Kpamepa; aneMeHTapHble
npeobpasosaHusi CITAY; pewenue CJTIAY metonom [Maycca; doyHaaMeHTanbHas cuctema peweHuin (PCP), eé
HaxoxaeHwue; npencTaBneHne oblWero peweHns 04HOPOLHOW cucTeMbl Yepes PCP.

Tema 4. [leiicTBUS HAL apUPMETUHECKUMI BEKTOPAMYU (COXEHMNE, YMHOXEHMWE Ha YMCNO, NUHENHAas KoMBrHaums
BEKTOPOB); CKansipHOe Npou3BeaeHne BEKTOPOB; KoopanHaThl BekTopa B R n.

Tema 5. Pelwerune npocTeniumx 3anay BEKTOPHOM anrebpbl B KOOPAMHATHON (0OpMe (BbIYUCTEHNE LNUHDBI U
HanpaensoWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOYKAMW; PACCTOSHNS MEXOY TOHYKaMU;
KOOPAMHAT TOYKW, Jensuen oTpe3oK nononam); CKansapHoe Npon3sBeneHne BEKTOPOB, ero NPUMEHeHNe 4ns peweHns
reoMeTprnyeckmx 3agad (Bbl41CIeHre yrna Mexay BeKTopamu, AfIMHbl BEKTOPA, MPOEKLUMM BEKTOPA Ha BEKTOP); yCnoBme
nepneHa4nKynspHOCT BEKTOPOB; BEKTOPHOE U CMELWaHHOe Npou3BeaeHns BEKTOPOB, NX MPUMEHEHUS ONS PeLeHNS
reoMeTpuYeckrx 3aaaq (Bbl4MCNeHMe NoWwaneli TPeyronbHKOB U napanienorpaMmmoB, 06 EMOB TeTPasapoB U
napannenenvnenos); YCNOBUS NapanienbHOCTVM U KOMMNaHapHOCTW BEKTOPOB.

Tema 6. CocTaBneHve ypaBHeHMUN NPSAMOIA; PaCCTOSAHNE OT TOYKU A0 NPSMON; Yyron MeXay AByMS MPSMbIMUW; TOYKa
nepe-ceveHmns NpsMblX; YCNOBMS NapannenbHOCTM U NePneHanKyNSpHOCTM ABYX MNPSMbIX; HOPMabHbIA BEKTOP
NNOCKOCTU, €ro HaxoXAeHne; COCTaBNeHNe ypaBHEeHU NIOCKOCTW; B3aMMHOE pacrnonoxXeHue OByx NNOCKOCTEN;
paccTosiHMe OT TOYKM A0 NAOCKOCTW; HanpaBnsoWmMiA BEKTOP NPSIMOI B NPOCTPAHCTBE, €ro HaXoXAEeHNEe; COCTaBNeHNe
ypaBHEHUI NPSMOI B NPOCTPAHCTBE; B3aMMHOE PACMONOXEHWE ABYX NPSMbIX B MPOCTPAHCTBE; B3aMHOE PacmnonoXeHme
NPSMON 1 NIOCKOCTMN.

Tema 7. Knaccudpmkaumsi anrebpanyeckmx KpUBbIX BTOPOro Nopsiaka; OKpPy>XKHOCTb, annunc, runepbona, napabona, nx
KaHOHUYeCKMe YPaBHEHNS, XapaKTepPUCTUKM; MOCTPOEHME OKPYXXHOCTW, annuvnca, runepbosbl, napabosbl, 3afaHHbIX
06LWMM ypaBHEHVEM.

Tema 8. KomnnekcHble uncna, ux n3obpaxeHve Ha NNOCKOCTMW; pasnmyHble hOPMbl 3anNnCK KOMMIEKCHBIX YUCET;
DeNCTBUS Hah KOMNIeKCHbIMK Ynucnamm; popmyna Myaspa; nasnedyeHve KOpHs N-oi CTENEHN N3 KOMMAEKCHbIX YUCEeN;
Hax0X[EHNE KOPHe anrebpanyeckmx ypaBHEHUA Ha MHOXECTBE KOMIMIEKCHBIX YUCEN (B HACTHOCTU KBAAPATHOMO
ypaBHEHNS).

3. KoHTponbHas pabora

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

ConepxaHue ayonToOpPHOWM KOHTPONbHOM paboThbl:

1) onpenennTenu BTOPOro U TPETLEro NOPSIAKOB, UX BbIYMCTIEHNE, MUHOPBI U anrebpanyeckne AONONHEHUS;

2) onpenenuteny 4eTBEPTOro NOPSAaKa, MX BbIYMCIEHNE NO (hopMynam PasnoXeHns;

3) mercTBNS Hag MaTpyuamm (TPaHCNOHUPOBAHWE, CIIOXEHNE, BbIMUTAHNE, YMHOXEHNE HA YNCNO, YMHOXEHME Ha
matpuuy), obpatHas MaTpuua: onpeneneHre, yCnoBue CyLecTBOBaHNS U HaXoXAeHve (MeTo obpaTHOn MaTpuLlbl);
4) peweHune CJT1AY metonom Kpamepa;

5) pewenune CJTAY meTtonom Naycca;

6) DercTBNS Hah apnOMeTMYECKMIN BEKTOPaMM (CNOXEHNE, BbIYNTAHNE, YMHOXEHME HA YNCIO), CKanspHoe
npousseneHne apumMeTniecknx BEKTOPOB, OPTOrOHaNbHOCTb BEKTOPOB;

7) KOMNNaHapHOCTb, KONIMHEAPHOCTb, OPTOrOHaNbHOCTb, PABEHCTBO BEKTOPOB, BEKTOPHOE NPOM3BELEHME N €ro Moy b,
NX HaXOXOEHNE;

8) pelueHune 3anay BEKTOPHOV anrebpbl: KOOpAUHATEI BEKTOPA U ero AnvHa, AeNeHre oTpeska nononam, paccTosiHie
MeXy To4KaMmu, NPoeKLMsi BEKTOpa Ha BEKTOP, CKansipHoe Npoun3BefeHne, yron Mexy BeKTopamu, nnowanb
TpeyronbHUKa 1 napannenorpaMma, o6bém nupammabl, NPUHALNEXHOCTb YETbIPEX TOYEK OAHOW NNOCKOCTH;

9) peleHne 3a4a4 aHaNMTUYECKOV FreOMETPUN: PasnnyHble hOPMbl 3aMNCK YPaBHEHNS NPSIMOA HA MNOCKOCTH
(Npoxoasiwein Yepes TOUKy NEPNEHAVKYNSPHO BEKTOPY, NapanienbHO BEKTOPY, Yepes OBE TOYKU, C YrOBbIM
KO3(PPMLMEHTOM, B OTPE3KAX), Yron Mexay NpsiMbIMK, TOYKa NepeceyeHmnst MPsiMbIX, PACCTOSIHUE OT TOYKM A0 NPSIMORA Ha
MNOCKOCTW, YCNIOBUSI NapannenbHOCTU U NeprneHanKynsipHOCTY NPSIMbIX;

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 14 13 28. Bl YHH
skt

AR 5 AN LM O



Mporpamma omcuunnmHel "Matematuka"; 21.03.02 "3emneycTpoincTeo 1 kagacTtpbl”.

10) pelweHne 3ana4 aHanNTUYECKON reoMeTpumn: pasnuyHbie OOPMbl 3anmcu ypasHeHMS NOCKOCTY (Mpoxoasuelt Yepes
TOYKY NepneHanKynspHO BEKTOPY, Yepes TPy TOUKM, B OTpe3Kax), yron Mexay nioCKOCTSAMU, PpacCTOSIHME OT TOYKM A0
MNOCKOCTK, YCNOBUS NapannenbHOCTN 1 NepneHanKynspHOCTY NOCKOCTEN, pasnnyHble (OOPMbl 3anvcy ypaBHEHNS
NPSIMON B MPOCTPaHCTBe (MPOXoasLei Yepes ABe TOYKM, NapaMeTpuyeckoe), yron Mexay npsambIMu, NPSIMORA v
MNOCKOCTbIO, YCNOBUS NapannenbHOCTN 1 NEPNEHaNKYNSAPHOCTY NPSIMOI U MAIOCKOCTU, TOHKa NepeceyeHunst NpsiMon u
MNOCKOCTHU.

3aver

Bonpochl k 3a4eTy:

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

2. MNMoHsATHe onpenennTens n-oro nopsaka. MnHop n anrebpaunyeckoe LOMOMHEHNE aneMeHTa onpenenuTens. Teopema o
pasnoXxeHWn onpenenuTens no anemMeHTam CTPoku unu ctonbua.

3. MNoHATMe MaTpuubl. HacTHble BUAbLI MaTpuL, (KBaapaTHas, TpeyronbHas, anaroHanbHas, Hynesas, eaMHn4YHas).

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

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

6. MuHop k-oro nopsinka, 6a3ncHblii MUHOP, paHr MaTpuubl. BeluncneHne paHra MatpuLbl.

7. MNMoHsiTne 0bpaTHol MaTpuLbl. BeipoXAeHHbIE N HEBBIPOXAEHHbIE MATPULLI. TEOPEMA O CYLLECTBOBaHNN 0OpaTHOM
matpuubl. OCHOBHblE CNOCOBbLI HAXOX AEHMS 0BPaTHON MaTpULb.

8. MaTpunyHble ypaBHEHNS 1 X peLleHne.

9. MoHsTMe cruCTEMBI NMHENHBIX anrebpanyeckux ypasHeHuin (C/TAY). HactHble Buabl CJTAY (kBappartHas, 0oHOpOLHas,
HeogHopogHas). Matpuua, pacwmpeHHas matpuua, onpenenutens CI1AY.

10. PeweHwne, MHoXecTBO pelweHuin CJIAY. CoBMECTHOCTb, HECOBMECTHOCTb, ONPeaenéHHOCTb, HeonpPeaen&HHOCTb,
akBuBaneHTHocTb CJ1AY. Kputepwnii coBmectHoctn CJ1AY (Teopema KpoHekkepa-Kanennn).

11. Meton Kpamepa ons peweHus CJTAY 1 ycnosusi ero npUMeEHNMOCTW.

12. MatpuyHas coopma 3anucu CJTAY. MatpuyHbiin cnocob (Meton obpartHoi Matpuupl) pewexns CJTAY v ycnosus ero
NPYMEHUMOCTWN.

13. OnemeHTapHble NpeobpasosaHns CITAY, nx ocHoBHoe cBoiicTBO. MeTon Maycca pewenust C/TAY v ycnosus ero
npmMeHMMocTun. basncHble 1 cBo6oaHbIE HEM3BeCTHbIe. HaxoxaeHue obwero pewenus C/TAY. YacTHble pelweHns CITAY.

14. OgHopogHble CJTAY, ycnoBus CywectBOBaHUS UX HEHYNEBbIX PELWEHNA, CBONCTBA NX YACTHbIX PELWEHNIA.

15. MNoHATMEe NNHENHON He3aBUCUMOCTM U 3aBUCHMOCTM HaCTHbIX pelweHnin ogHopogHon CI1AY. dyHaameHTanbHas
cvctema peweHuii (PCP) n eé HaxoxaeHwue. MNpeacTtasnexve obuero peweHns ogHopoaHoin CI1AY yepes CP.

16. NoHATME N-MepHOro apnudMeTNYeckoro Bektopa. PaBeHCTBO BekTOpOB. [1eCcTBMSA Han BeKTopamin (CnoXeHue,
BbYMTAHUE, YMHOXEHMWE Ha YUCIO, YMHOXEHNE Ha MaTpuuy). JIuHeilHas KOMOUHALMS BEKTOPOB.

17. CkanspHoe npov3BefeHe apudIMeTmyecknx BeKTopoB. [NoHATME OPTOroHanbHOCTU BEKTOPOB.

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

19. MoHsiTMe BEKTOPHOrO NpocTpaHcTea R n, eBknnpgoea npocTpaHcTea EMn. Baswnc, kaHoHuyeckuii 6asnc n paHr R n.
20. PasnoxeHue Bektopa B R*n no BekTopam ero 6asuca. KoopauHatbl Bektopa B R™n.

21. ToHsATUE reoMeTprnyeckoro Bektopa. PaBeHCTBO BEKTOPOB. [poTnBONONOXHbI BekTOop. OpT BekTopa. lNpoekuns
BEKTOpPA Ha BEKTOP.

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

23. KonnuHeapHocTb BekTOpoB. basuc n kaHoHnyeckuii 6as3nc nnockoctn. KoopamHatbl BEKTOpa.

24. KomnnaHapHocTb BeKTOpoB. basuc n kaHoHnyeckuit 6as3nc npoctpaHcTea. KoopanHatel BeKTopa.

25. MNoHsATHe fekapToBom cucTeMbl KoopamnHat. lMonsapHble koopamHatel. Pagnyc-BekTop, KOOpAUHATbLI TOYKW.
BbluvcneHve onuHbl BEKTOPa; HaNnpasnsowWmx KOCMHYCOB BEKTOPA; KOOPAMHAT BEKTOPa, 3a4aHHOMO OBYMS TOYKaMMU;
paccTosaHMUA MexXdy TouKamm.

26. CkanspHoe nponsBeneHne BEKTOPOB, ero CBOWCTBA, BblpaXeHne Yyepes KoopanHaTbl BEKTOPOB. BuluncneHue yrna
Mexay BeKkTopamu. YCnosue opToroHanbHOCTH BEKTOPOB.

27. BekTopHOE Npon3BeeHre BEKTOPOB, Ero CBONCTBA, BbIpaXeHUe Yepes KoopanHaThl BEKTOPOB. BeiuucneHne
nnowanen napanienorpaMmmoB 1 TPEYronbHUKOB. YCNoBME KONTMHEAPHOCTN BEKTOPOB.

28. CmelwaHHOe NpousBeneHne BEKTOPOB, CBONCTBA, BbipaXeHne Yepes KoopanHaTel BeKTOpoB. BboluncneHme 06bEmMoB
napannenenunenos U TeTPasapoB. YCNoBME KOMNIaHAPHOCTM BEKTOPOB.

29. MNpsMas nMHUS Ha NnockocTu, eé obliee ypaBHeHVe. HopmanbHbIA 1 HANPaBnsoWiA BEKTOPbI NpsiMoii. MNocTpoeHre
NPSMOIA.

30. PasnunyHble BUAbl ypaBHEHMW NPSAMOIA HA MNNOCKOCTU (HOPMaNbHOE YpaBHEHNE; KAHOHWYECKOE YpaBHEHNe; ypaBHeHne
npsMoK, Npoxoaslen Yepes ABE TOYKW; ypaBHEHME NPAMON C YrioBbIM KO3(PPULNEHTOM; ypaBHEHNE NPSMO B
oTpesKax).

31. PewweHne npocTeniwmx 3agad ¢ NpsMoii Ha NIOCKOCTY (HaxXoXAeHWe PacCTOSHMS OT TOYKM L0 NPSAMOIA; BblYUCNEHME
yrna mexay npsiMbiMu1; HaXoXAeHWEe TOYKM NepeceveHmns NpsmMblX; YCTaAHOBNEHNE NapanfiefibHOCTH 1
nepneHanKynapHOCTU NPSMbIX).

32. MNnockocTb, eé obluee ypaBHeHUe. HopMasbHbIi BEKTOP NNOCKOCTU U ero HaxoxaeHue. MocTpoeHne nnockocTu.
33. PasnuyHble BuAbl ypaBHEHW NNOCKOCTU (HOpManbHOEe ypaBHEHWE; ypaBHEHME MNNOCKOCTU, MPOXOAslel Yepes Tpu
TOYKMW; ypaBHEHMWE MNOCKOCTUN B OTPe3Kax).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 15 n3 28. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma omcuunnmHel "Matematuka"; 21.03.02 "3emneycTpoincTeo 1 kagacTtpbl”.

34. PewweHne npocTeiiwmx 3aga4 ¢ NNOCKOCTbIO (HAXOXAEHNE PACCTOAHNSA OT TOYKM A0 NAOCKOCTUW; BblYMCNEHNE yrna
Mex Ay NIoCKOCTAMM; yCTaHOBNEHME napanienbHOCTU Y NepneHankynsapHOCTU MNNOCKOCTEN).

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

36. PasnunyHble BUAbI ypaBHEHWI MPSAMOIA B MPOCTPAHCTBE (KAHOHUYECKOE YPaBHEHMWE; YPaBHEHNE NPSMON, MPOXOAALEN
yepes [BE TOUKM; MapaMeTpnyYeckoe ypaBHEHNE).

37. PelleHne npocTeniwmx 3agad ¢ NpsIMO U MNIOCKOCTbIO B MPOCTPAHCTBE (BbIYMCNEHWNE Yrna Mexay ABYMS NMPsAMbIMU,
Mex Ay NPsIMO 1 MNOCKOCTbIO; YCTaHOBNEHWe napannenbHOCTN U NePneHaNKYNSAPHOCTA OBYX NPSAMbIX, NPSMOR 1
MNOCKOCTM; HAXOXAEHWEe TOHKMN NepeceveHns NpsMor U NnoCKOCTK).

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

39. OKpYXHOCTb, €€ KaHOHUYECKOe U HopMalbHOe ypaBHeHus. Obllee reoMeTprMyeckoe CBOMNCTBO TO-HEK OKPYXHOCTHU.
MocTpoeHne OKPYXHOCTM, 3a4aHHON 0BLWMM YpaBHEHUEM.

40. Snnunc, ero KAHOHNMYECKOEe YpaBHEHWE U xapakTepucTuku. Obliee reoMeTpryeckoe CBOMCTBO TOYEK SnnmMnca.
MocTpoeHve annunca, 3afaHHoro obLWmM ypaBHEHNEM.

41. N'vnepb6ona, eé kaHOHMYEeCKOoe ypaBHeHWe U xapakTeprcTrku. Oblee reoMeTpUYECKOE CBOMCTBO TOYEK rnepbonbi.
MocTpoeHve runepbonbl, 3a0aHHON 0OLWMM YPaBHEHWEM.

42. Mapabona, eé kaHOHN4YecKoe ypaBHeHNe 1 xapakTepnctukn. Obliee reoMeTpuieckoe CBOMNCTBO To4ek napabonbi.
MocTpoeHne napabonbl, 3a4aHHON OBWUM ypaBHEHNEM.

43. MNoHsaTre anrebpamnyeckol NoBepxHOCTU 2-oro nopsioka. Cgepa, eé KaHOHNYECKOe M HopMalibHOE YPaBHEHNS.
O6lwee reoMeTprYECKOE CBONCTBO TOUEK cdhpepbl.

44. 3nanncong, runepbononabl, UX KAHOHWYECKNE YPAaBHEHUS U rpadorku.

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

46. KomnnekcHoe 41cno, ero |/|306pa>KeH|/|e Ha MJIOCKOCTMW. KOMﬂJ'IeKCHO-COI'Ipﬂ)KéHHOG 4yumncno. Mo,n,ynb N aprymeHT
KOMMIEKCHOro yncna. PasnuyHole popMbl 3anncu KOMMNIEKCHOro Yynucna (anre6pav|quKaﬂ, TpI/IFOHOMeTpI/ILIeCKaFI).

47. OeiAcTBUSi HAO KOMMNEKCHBIMW YCnaMu (CNOXeHWe, BblinTaHne, YMHOXeEHUe, faenexHve) B anrebpanyeckoin oopme.
48. BosseneHune KOMNIEKCHOro 4yucna B cteneHb. @opmyna Myaspa. 13BneyeHne KopHS U3 KOMMNEKCHOro Y1cna.

49. MoHATMEe MHorouneHa, anrebpanyeckoro ypaBHeHusi. OCHOBHasi TeopeMa anrebpbl MHOrou4neHoB. PasnoxeHne
MHOro4neHa Ha MHoxutenu. Teopema Beay.

50. HaxoxaeHune KOpHGI7I KBaapartHOro ypaBHeHNS Ha MHOXECTBE KOMMIEKCHbIX YMncen.

CemecTtp 2

TekyLUN KOHTPONb

1. YcTHBIA onpoc

Tembl 9, 10, 11, 12, 13, 14, 15, 16

MNpumMepHbIe BONpocs!:

Tema 9. Jlormyeckas cumBonmka 1 e€ Mcnonb3oBaHve Ons KpaTkon 3anucu MatemMaTmyeckux YyTBepXAeHW; HaxoxX aeHne
€CTEeCTBEHHOI 06nacTv onpefneneHns oyHKLMK; yCTaHOBNEHNE YETHOCTU N HEYETHOCTW, NePUOANYHOCTN COYHKLIMN;
npeacTtasneHne PyHKUMM B BULAE CNOXHOWN (PYHKLMW; NOCTPOEHUE rpachrkoB doyHKLINIA.

Tema 10. Mpenen uncnoBor NocnenoBaTeNlbHOCTU, €ro BblYUCTEHNE; NPeaen OYHKLNN, Ero BbIYUCIEHUE;
HeonpenenéHHble BbIpaXeHUs ; BbIYUCNEHNE NPESENOB pauUMOHaNbHbIX U NPpauMOHanbHbIX BbIPaXeEHWIA; NepBbIi 1
BTOPOW 3ameyartenbHble Npeaenbl, X NPUMEHEHUE NPW BbIYNCNEHNN NPEAENOB; OQHOCTOPOHHNE NPeaens.

Tema 11. YcTaHoBneHne HenpepbIBHOCTY GOYHKLMIA; TOYKU paspbiBa PyHKUUM 1 X Knaccudmkaums.

Tewma 12. MpocTeliwmne npasBnna HaxoX4eHUs NPOM3BOLHON; NPOM3BOAHASA CMOXHOWM (OYHKUMW; norapngomMmyeckas
Npon3BOAHAas; NPON3BOAHAS CTEMEHHO-NOKA3aTeNbHON (OYHKLMW; NPOou3BoaHas OyHKUMW, 3a4aHHO NapameTpuyYecku;
oudodpepeHuman PyHKLUUN; NPonU3BoOHbIE 1 AudodepeHLUnanbl BbiCWMX NMOPSAOKOB; NPUMEHeHne nNepBoro
IndhdpepeHumana B NpMOANXEHHbIX BbIYMCNEHUSX; YPABHEHUS KacaTeNbHOW 1 HOPManU K NMNOCKOM KPUBOI; MPaBmno
NonwnTans n ero NpMMeHeHne Ans packpbiTMs HeonpenenéHHOCTEN..

Tema 13. HaxoxaeHne y4acTkoB MOHOTOHHOCTU CDYHKLMW; NTOKaNbHblE S9KCTPEMYMbI (OYHKLIMUN, NX HAXOXOEHUE;
Haubonbluee 1 HaMMeHblUee 3Ha4YeHUst anddepeHLMpyeMolt (PyHKLMN Ha OTPE3KE, NX HAXOXAEHNE; HaXxoXaeHue
NHTepBanoB BbINyKNOCTA U BOrHYTOCTU COYHKLIUK; TOYKM Nepernda, nx HaxoxXaeHune; BepTUKabHbIe U HaKNOHHbIe
acuMMNTOTbl rpachuka oyHKLMU, X HAXOXAEHNE; MOCTPOEHNE rpadomka oyHKLNN.

Tema 14. HaxoxpaeHvne obnactu onpenenenust ®HIM, nuHwnii ypoeHst; npeaen ®HI, ero BolducneHwve.

Tema 15. HacTHble Npon3BOAHbIE NEPBOrO M BbICWNX NOPSALAKOB, X HAXOXAEHME; nonHble anddepeHumans PHI
NepBOro 1 BbICILMX NOPAAKOB; YacTHble NponadsoaHble PHI, 3anaHHbIX HESABHO; Npou3soaHas cnoxHon ®HI;
npon3BoAHas No HanpasneHuto 1 rpaaneHT OHMM; npyMeHeHre nepsoro audbdepeHLmana B npubnnxEHHbIX
BbIYMCNEHNSIX; KacaTenbHas NNoCKOCTb U HOPMasb K MOBEPXHOCTH.

Tema 16. JlokanbHblii 6e3ycnoBHbI akcTpeMyM PHI, ero HaxoxoeHue; Hamborbliee U HaUMeHbLIEe 3HAYeHNS
nnchdpepeHumpyemoin ®HI B orpaHMYeHHOR 3aMKHYTON 06NacTu, X HaxoX4eHMe.

2. NucbMeHHOEe JoMallHee 3afaHue
Tembl 9,10, 11,12, 13, 14, 15, 16
MpuMepHble 3anaHns:

Tema 9. Jlormyeckas cumsonmka 1 eé ncnonb3osBaHve ns KpaTkon 3anucu MatemMaTnyeckux yTBepXaeHuin; HaxoxX aeHve
€CTECTBEHHOI 0bnacTy onpeneneHns yHKUMN; yCTAHOBNEHNE YETHOCTY U HEYETHOCTU, NMEPUOANYHOCTU (OYHKLNU;
npencTtasneHne OyHKLUUN B BULE CNOXHON PYHKLIMW; NOCTPOEHNE rpadorkoB CPYHKLIMIA.
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Tema 10. Mpenen 4ncnosor NocnenosaTeNbHOCTU, €ro Bbl4UCIEHWE; npeaen OyHKUNW, ero BbIYUCIEHUE;
HeonpenenéHHble BbIpaXXeHNs; BblYNCIIEHNE MPENEeNnoB paLnoHanbHbIX U MppauroHanbHbIX BbIpaXXeHWUA; NepBbiv 1
BTOPOW 3ameyaTenbHble Npenenbl, UX MPUMEHEeHNe Npu BbIYUCEHUW NMPeaesnos; 04HOCTOPOHHWE Npeaens.

Tema 11. YcTaHoBneHNe HeNPepbIBHOCTU GOYHKLUWIA; TOYKM paspbiBa OYHKLUN N KX KNnaccugukaums.

Tema 12. lNMpocTenwmne npaBmna HaxXoX4eHNs NPOM3BOAHON; NPOM3BOAHAS CIOXHOWM (PYHKLMK; norapudpmmyeckas
Npon3BogHas; NPOM3BOAHAS CTENEHHO-NOKa3aTenbHON PYHKLUNW; NPON3BOAHAA (OYHKUUK, 3a0aHHON NapameTpuyecku;
andppepeHumnan yHKLUN; NPon3BoLHbIE Y AnddepeHLnanbl BbiICLIMX NOPSAAKOB; MPUMEHEHWE NEPBOro
nndpdpepeHumana B NpmbanXEHHbIX BbIYMCNEHUSIX; yPAaBHEHUSI KacaTeNlbHOW 1 HOpManu K NMNOCKOM KPUBOIA; MPaBmno
Nonutans u ero NnpuMeHeHe ANs packpbiTMs HeonpenenéHHOCTEN..

Tema 13. HaxoxneHve y4acTkoB MOHOTOHHOCTU (DYHKLMW; NTIOKaNbHblE SKCTPEMyMbl (YHKLIMU, X HAXOXOEHUE;
Havnbonbluiee N HaVMEHbLIEE 3HAYEHUS ANDEEPEHLIMPYEMOI (DYHKLIMU HA OTPE3KE, UX HAXOXLEHUE; HAXOXAEHVE
NHTepBanoB BbiMyKNOCTY U BOFHYTOCTY CPYHKLLMW; TOYKM Nepernba, Ux HaxoXaeHune; BepTrKarbHble Y HAaKNOHHbIE
acuMNTOThbl rpadomka PyHKLUKN, NX HaxXoXOeHWe; MOCTpoeHne rpadouka gyHKLnK.

Tema 14. HaxoxneHne obnactu onpenenennsa ®HIM, nuHuii ypoeHs; npeaen ®HI, ero BoluncneHme.

Tema 15. HacTHble Npor3BOAHbIE MEPBOro Y BbICIUMX NOPSOKOB, UX HAXOXAEHWe; nonHble angdoepeHumanst GHI
NepBOro 1 BbICWMX NOPSALAKOB; YaCTHble Npon3BodHble ®HI1, 3anaHHbIX HESABHO; Npon3BoaHas cnoxHon ®HI;
npovn3BoaHas No HanpasneHwo n rpanmeHT OHI; npuMeHeHWe nepsoro andochepeHumana B NPUBANXKEHHbIX
BbIYUCNIEHUSIX; KacaTenbHas NNoCKOCTb U HOpManb K NOBEPXHOCTH.

Tema 16. JlokanbHblii 6e3ycnoBHbI akcTpeMyM OHI, ero HaxoxaeHve; Hanbonbluee N HaVMeHbliee 3HaYeHNs
oncpdpepeHumpyemoin PHIM B orpaHMYeHHOR 3aMKHYTOM 06NacTu, NX HAXoXAEHMe.

3. KoHTponbHas pabora

Tembl 9,10, 11,12, 13

CopnepxaHue ayaMTOpHON KOHTPONbHON paboTh:

1) obnacTb onpeneneHns oyHKLMY;

2) YETHOCTb N HEYETHOCTb (PYHKLMK;

3) BblYMCNEHNE NPenenoB pauMoHanbHbIX U NppaUMOHanbHbIX BbIPaXEHWUA, NPUBOASWMX K HeonpeaenéHHOCTAM;
4) BblMMCNEHME NPEAENoB C UCMONb30BaHNEM NEPBOrO 1 BTOPOro 3aMevaTenbHOro npeaenos;

5) ycTaHoBneHWe HenpepbiBHOCTM PYHKLUN; TOUKM pa3pblBa, X HAXOXAEHWE 1 Knaccugmkaums;

6) npoussonHas, eé 3HadyeHue, ouddepeHumnan QPyHKLNN 04HON NEPEMEHHON;
7) BTOpas NpovM3BoLHas, NnapamMetTpuyieckas nponssonHas yHKLUM OOHON NepeMEHHON;
8) ypaBHeHue kacaTenbHOM 1 HopManu;

9) MHTEepBasbl MOHOTOHHOCTWU, TOYKN NOKA/IbHOIO 3KCTPEMYMA, Hanbonbliee 1 HaVMeHbliee 3HaYeHUs pyHKUMN Ha
oTpe3ke, aCUMNTOThbl, TOYKN neperméa, MHTepBasbl BbIMyKNOCTN N BOrHYTOCTHU,

10) npaewno Jlonutans.
3auert
Bonpochl k 3averty:

1. MHoXxecTBa yncen. MHOXeCTBO OeACTBUTENbHBIX YACEN, Er0 reOMEeTpUYecKas nHTepnperaumsa n csonctea. Mogynb
OENCTBUTENbHOIO Yncna 1 ero CBONCTBA.

2. Yucnosble MHOXecTBa. Yucnosblie npoMexyTkn. OKPeCcTHOCTb KOHEYHOMN TOUKM U BECKOHEYHOCTN.

3. DdyHKUMS: onpeneneHne, oCHOBHbIe cnocobbl 3aaaHns. EctectBeHHas obnactb onpeaeneHus doyHkumm. SeHas,
HesiBHasi U NapameTpuyeckasi PopMbl aHANMTUHECKOro 3aAaHuns doyHKUMK. padouk qoyHKLMN.

4. OCHOBHbIE 9N1EMEHTbI MOBEAEHNS (PYHKLMUN (YETHOCTb, HEYETHOCTb, NMEPUOANYHOCTb, OrPAHNYEHHOCTb, MOHOTOHHOCTD).

5. OCHOBHbIE 3NEMEHTAPHbIE (PYHKLIMK (CTENEHHbBIE, TPUrOHOMETPUYECKME, OBPATHBIE TPUIOHOMETPUYECKME,
nokasartenbHas, norapugomMmyeckas), Ux CBOMCTBa u rpadouku.

6. Mmnepbonnyeckune pyHKLMMN, X CBONCTBA 1 rpacomKu.

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

8. MocTpoeHue rpadhukoB: aneMeHTapHbIX OYHKLMA NyTéM NpeobpasoBaHnii M3BECTHBIX rPaOUKOB; PYHKLNNA,
coepXalimm 3HaK abCcoMOTHON BENNYUHDI; (OYHKLMWIA, 3a4aBaeMbIX HECKOMbKMMU aHANUTUYECKMMU BbIPAXEHUSMMU.
9. MNpocTeiwne anemeHTapHbie PYHKLUUN: NMHEVHAS, KBagpaTu4iHas, ux CBOMNCTBA U rpadouku.

10. NoHATME YMcnoBoO NocnenoBaTenbHOCTH. Onpe,n,eneHl/le npegena YMCNOBO NocnepoBaTenbHOCTU. Cxoaswmecs n
pacxonsuwmnecs 4mcnosble nocnenoBaTefibHOCTU.

11. MNpu3Hak cx0ANMMOCTM MOHOTOHHOI YUCIOBOI NocnenoBaTenbHoCTW. Yueno e.

12. OnpeneneHns npenena yHKLUUM B KOHEYHOI TOUKe U Ha BeckoHeuHocTu. OfHOCTOPOHHKE npegensl. Heobxonmmoe
1 [OCTATOYHOE YCNOBUS CyLIECTBOBAHMS Npenena oyHKLMM B TOUKE.

13. BeckoHe4yHo Manble pyHKLUM, X OCHOBHbIE CBOWCTBA. [TpuMepbl HECKOHEYHO ManbixX qOYHKLWIA.

14. BeckoHe4Ho Honblume GOYHKLUK, UX OCHOBHbIE CBOMCTBA U B3aUMOCBSI3b C HECKOHEYHO ManbiMK (PyHKLIMSIMUA.
MprMepbl 6ECKOHEYHO BONbLINX GOYHKLNIA.

15. ®yHKUUW, OrpaHMYeHHbIe B OKPECTHOCTM TOYKM . Teopema 06 orpaHnYeHHOCTM CPyHKLIMU, MMEtOWER KOHEYHbIN
nepegern.

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

17. Teopema o npegenax apudMeTn4eckmx onepaumnn Han oyHKUMAMU, UMEIOWMMIN KOHEYHbIN npenen.
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18. MNpenen anemeHTapHoOW coyHKUMW. [1penenbHbIi Nepexom B HepaBeHCTBaXx.

19. MNepBblil 1 BTOPOW 3aMeyatesnbHble nNpeaenbl, UX CNneacTBusl U NPUMEHeHWe NPy BblYUCNEHUM NPEOENOB.

20. OnpeneneHns HeNnPepbIBHOCTM OYHKLMM B TouKe. [oHSITME HenpepbiBHOCTY cnpasa 1 cnesa. Heobxoanmoe 1
O0CTaTo4HOE YCNOBUS HEMPEPBIBHOCTM CPYHKUMUN B TOYKE. HenpepbIiBHOCTb 9NeMeHTapHbIX PYHKLMA.

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

22. Toukm paspbiBa PYHKLMN, MX KNAcCMAUKaLmMs N HaXoXAeHue.

23. MpupaweHmne doyHkumn. OnpeneneHre Npon3soaHoN. HenocpeocTBeHHOE HaxX0XAeHe NPON3BOLHON.

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

25. MpocTeiiwmne npasuna HaxoXaeHNs NPON3BOAHON (MOCTOSAHHOM, CYMMbI, Pa3HOCTW, NPON3BEAEHNS U YaCTHOMO
OyHKUMR).

26. MNpownasonHas 06paTHOW OyHKLNN.

27. NpounssofHas CNOXHON OYHKLNN.

28. Jlorapudommnyeckas npon3soaHas, €€ NnpuMeHeHne ons HaxoX4eH1s NPOM3BOOHON CTENEHHO-NOKA3aTeNbHON
PYyHKLMN.

29. MpounssogHble OYHKLMIA, 3a4aHHbIX NapameTpUHecKu.

30. OudbhepeHuman doyHkuun. NpocTeriumne npasuna HaxoXxaeHns auddepeHumnanos (NOCTOSAHHON, CYMMbI, Pa3HOCTW,
NPOuN3BEeAEHUS U YACTHOrO CPyHKUMiA). NprMeHeHne nepBoro avddpepeHumana B NpMOAnXEHHbIX BbIYUCNEHUSIX.

31. MNpowussogHble 1 guddepeHumnansl BbICWIMX NOPALKOB, X HAXOXAEHUE.

32. Teopema Ponnsi, reoMeTpnyeckunin CMbICN TEOPEMDI.

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

34. Mpasuno Jlonutans, ero NpuMeHeHne oNs PackpbITUS HEONPELENEHHOCTEN.

35. [locTaToyHbIN Npr3Hak MOHOTOHHOCTM (PyHKLMKU. CTaunoHapHbIe 1 KpUTUHECKME TOUKU yHKUMKN. HaxoxaeHve
WHTEPBaN0B MOHOTOHHOCTU COYHKLLUN.

36. To4KM NOKANBbHOr0 3KCTPEMyMA (MAKCMMyMa U MUHUMYMa) U NOKaNbHbIE SKCTPEMyMbI cpyHKLMK. Heobxonnmoe v
[OCTaTo4Hble YCNOBMUS CYLECTBOBAHWS NOKaNbHOIO 9KCTpeMyMa doyHKLMN.

37. 'nobanbHble 9KCTPEMYMbI (HAMBONbLLEE N HAMMEHBbLIEE 3HAYEHNS) (PYHKLIMU HA OTPE3KE, NX HAXOXAEeHWe Ans
AndpbdoepeHLmpyemort pyHKLuu.

38. MMoHATUS BbINYKNOCTM U BOrHYTOCTU (pyHKUMW. [LOCTATOYHBIV NPU3HAK BbINYKNOCTU (BOFHYTOCTM) (OYHKLMW Ha
uHTepBane. HaxoxaeHne UHTEPBANOB BbIMYKNOCTM U BOFHYTOCTY goyHKUMK. Touka nepernba rpadomka oyHKLMMW, YCIOBUS
€€ CyleCcTBOBAHMS N HAXOXAEHNE.

39. MoHsATHe acuMnToThl rpadmnka yHKUMU. BepTrkanbHble 1 HAKNOHHbIE aCUMNTOTI, YCNOBMS X CYLWECTBOBaHNS U
HaxoxaeHve.

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

41. N-mepHbiii wap. OkpecTHOCTb To4kM B R*n. Knaccndomkaums Tovek (NpeaenbHble, BHYyTPEHHUE, TPaHNYHbIE).
MHoxecTBa To4ek B R*n (OTKpbITble, 3aMKHYTbIE, OFPaHNYEHHbIE, CBA3HbLIE, BbIMYKIbIE).

42. ToHATME OyHKUMM 2-X NEPEMEHHDIX, 3-X, N-NepeMeHHbIX. EcTecTBeHHas obnacTb onpeneneHns ®HI, rpaduk
GOYHKLIMMN 2-X MEPEMEHHDIX, IMHAW N MOBEPXHOCTU YPOBHS.

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

44. YacTHble NPON3BOAHbIE MEPBOro U BbICWMX MOPSAKOB, UX HAXOXAEHME. Teopema O paBeHCTBE CMEeLWaHHbIX
NPON3BOAHBIX B AAHHON TOYKE.

45. OndbdpepeHumansl GHI nepBoro v BhICWMX NOPAOKOB, MX HaxoxaeHve. NprmeHeHne nepeoro auddpepeHumana B
NPUOANXKEHHBIX BEIYUCNEHUSIX.

46. MponseoaHasa No HanpaBneHuto U rpagueHTt ®HIM, B3auMoCBSA3b MEXAY HUMM.

47. Npon3BofgHas HEABHON PYHKLNM HECKONBbKMX NepeMeHHbIx. [MponssogHas cnoxHon ®HI.

48. Toykm nokKanbHOro aKCTpeMyma (MakCcumyma v MMHUMYMa) 1 nokanbHble akcTpeMyMbl DHI. CtaunoHapHble TOUKN.
Heobxonvmoe 1 [octatodHOE YCNOBUSA NokanbHOro akctpemyma ®HI.

49. 'mobanbHble aKCTPeMyMbl (Hanbonbliee 1 HAaUMEHbLIEE 3HAYEHUS) YHKLUN ABYX NEPEMEHHbBIX B OFPaHNYEHHOM
3aMKHYTOI 06nacTu, UX HaXOXAeHUe AN AmdpdoepeHLMpyemMolt CoyHKLNK.

50. MoHsATUS ckanapHoro 1 BeKTopHoro nonen. AduddepeHumnanbHblie onepaumm Teopumn nons (rpaguenHT, AMBepreHuus,
poTop, oneparop Jlannaca).

Cemectp 3

TeKyLwUin KOHTPONb

1. YCTHbIN onpoc

Tembl 17,18, 19, 20, 21, 22, 23, 24, 25

MpuMepHbIe BONPOCHI:

Tema 17. MNMepBoobpaszHas pyHKUMMN 1 eé HaxoXAeHNe; HeNoCpPeACTBEHHOE UHTErpUPOBaHUE; NHTErPUPOBaHNE 3aMeHo
nepeMeHHoN 1 Mo YacTAaM; UHTerpupoBaHve OyHKUNA, coaepXalmnx KeaapaTHbli TPEXHYNEH; MHTErpupoBaHme NpocTbIX,
NpaBWNbHbIX ¥ HEMPAaBUIbHBIX PALMOHANbHbIX APO6EN; UHTErPUPOBAHME TPUFOHOMETPUYECKUX 1 MpPaLIMOHANbHBIX
BbIPaXEHI.
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Tema 18. OueHka nHTerpana n popmyna cpefHero 3HadeHus; popmyna HotoToHa-JlenbHuua; (oopMybl 3aMeHbl
NEePEMEHHON 1 UHTErPMPOBAHNS MO YACTAM B ONPELENEHHOM MHTErpane; NpubNuXEHHOE BbIYMCIIEHUE ONPEneNEHHbIX
WHTErpanos; NpMMeHeHne onpeaenéHHOro nHTerpana ans BblMMCNeHns nnowanemn nnocknx ouryp, LAvH Oyr KpuBbIX,
06BEMOB Ten; HECOBCTBEHHbIE MHTErpasbl N0 6ECKOHEYHOMY MPOMEXYTKY NHTEFPUPOBAHNS U OT HEOrPAHUYEHHOA
OYHKLIMM, NX CXOAMMOCTb 1 PACXOAMMOCTb; BbIYMCIIEHNE ABONHOIO NHTErpana cBegeHneM K NOBTOPHOMY; 3aMeHa
NMepeMeHHbIX B ABOMHOM MHTErpane; BbIYUCNEHUE MIOWANN NNOCKon courypel 1 obbema Tena ¢ NoMoLLbo ABONHOMO
WHTEerpana; MexaHn4eckrne NpunoXeHns OBONHbIX MHTErPanos (Bbl4UCNEHNE MaCChl, CTATUHECKNX MOMEHTOB, MOMEHTOB
NHepUMn, KOOPAMHAT LeHTpa TAXEeCTU NNOCKOA NNacTuHbI);.

Tema 19. [1Y ¢ pasnené&HHbiMy 1 pasfensiowmmncs nepeMeHHbIMu, ogHopoaHble 1Y 1-oro nopsgka, nuHenHoe Y 1-oro
nopsiika n ypasHeHvne BepHynnu, HaxoxaeHue nx obLmx 1 HaCTHbIX PELIEHMWIA.

Tema 20. LY, ponyckatowme noHWXeHne nopsiaka; HaxoXaeHue obwero peweHnst NMHenHoro ogHopoaHoro Y nopsiaka
N C NOCTOSAHHLIMU KO3YMPULIMEHTAMU; NNHENHBIE HEOAHOPOAHbIE 1Y nopsaka n ¢ NOCTOSHHbIMU KO3dhdomumneHTamu,
HaxoXAeHue nx oBWUX pelweHnii Ans NpaBoil YacTy cneumanbHOro BUAA; MPMHLUMIN CYNepro3nLmMm YacTHbIX PeLeHnii;
MEeToL, Bapmauum Npon3BosibHbIX MOCTOSHHbIX.

Tema 21. Cymma psina, eé BbluMCneHne; HeobXoAMMbIA MPU3HAK CXOOUMOCTM PsAa; LOCTATOUHbIV NPU3HAK PacXxoanMoCTu
ps4a; NpU3Haky CXo4MMOCTY PSAOB C MONOXMTENbHBIMU YneHamu (cpaBHeHus, Oanambepa v Kowwu); npusHak JlerbHuua
LN 3HaKoYepeoyoLMXCs PSAO0B; OLEHKA OCcTaTKa 3HaKoYepeayowerocs psaa; abcontoTHas 1 yCnoBHas CXOOUMOCTb.
Tema 22. HaxoxoeHve nHtepsana, pagunyca abCcontoTHOM CX0AMMOCTM, 06nacTn Cx0QMMOCTY CTENEHHOMO PALa;
pasnoxeHve oyHkuuiA B psg Ternopa u MaknopeHa; npuMeHeHNe CTENEHHbIX PSAO0B B MPUONNXKEHHbIX BbIYNCEHUSX;
psabl Pypbe, pasnoxeHne B HUX OyHKLMIA.

Tema 23. PasmelleHusi, coyeTaHms, nepectaHoBKM, MOACYHET UX YACNA; pelleHne KOMOMHATOPHbIX 3a4ay; KNaccuyeckoe,
reoMeTprnyeckoe onpeaeneHns BEpoOSATHOCTU; OOPMYSibl CIIOXEHUS N YMHOXEHMWS BEPOSTHOCTEN; dhopMyna nosHowm
BEpoATHOCTY; popMyna balieca; cxema n doopmyna BepHynnu; npubnunxénHole doopmynbl MyaccoHa n Myaspa-/lannaca.

Tema 24. [luckpeTHas U HenpepbiBHAs ClyyaiHble BENWYKHBI, CNOCoObl UX 3aaHUS; YACTOBLIE XapakTepUCTUKK
CNy4YanHON BENNYUHBI: MaTeMaTnyeckoe OXnaaHue, oucnepcus, cpenHee KeanpaTnyHoe OTKIOHEHWe, Moaa, MeamaHa,
HayanbHble N LieHTpanbHble MOMEHTbI; CBONCTBA MaTeMaTtn4eckKoro 0XXnaaHus 1 AMcnepcun; OCHOBHbIE 3aKOHbI
pacnpeneneHus cryvaliHblx BENNYMH: BUHOMManbHbIA, MyaccoHa, paBHOMEpPHbI, NokasaTtesbHblid 1 HOpManbHbIA, UX
YMCNOBblE XapPaKTEPUCTUKN; HEPABEHCTBO HebblweBa; AMCKPETHASA ABYMEPHAS CnyyaiiHas BENNYMHA, 3aKOHbI
pacnpeneneHns eé BeposTHOCTEN U YACNOBbIE XapakTEPUCTUKN.

Tema 25. OcHoBHbIe cnocobbl 3anvcu BbIBOPKM: BApUALMOHHBIV Psia; CTAaTUCTUYECKNA OUCKPETHBIA U MHTEPBAbHbI
psabl; rpadnyeckoe n306paxeHne CTaTCTUHECKNX PSLOB pacnpeneneHms BbIOOPKU (MOAWIOH, FTMCTOrpaMMa); YNCHoBble
XapakTepucTrku BoiBOpKM (CpeaHee apngMeTNYECKOE, OMCTEPCUs, CPENHEE KBaapaTUHHOE OTKNOHEHUE, MOAA,
mMeanaHa).

2. NMucbmeHHOe pomallHee 3apaHve

Tembl 17,18, 19, 20, 21, 22, 23, 24, 25

MNpumepHbIe 3a8aHns:

Tema 17. MNMepBoobpasHas pyHKUMUN 1 €€ HaxX0XAeHNEe; HENOCPEeACTBEHHOE UHTErPUPOBAHUE; NMHTEMPUPOBAHNE 3aMEHO
NepeMEeHHON 1 MO YaCTAaM; UHTErpupoBaHne OYHKUNIA, coaepXalmnx KBaapaTHbli TPEXHYNEH; UHTErPUPOBaHME MPOCTbIX,
NPaBUbHbIX 1 HENPABMUSIbHBIX PaLMOHANbHBIX AP0OEi; MHTErPUPOBaHME TPUTOHOMETPUYECKUX U MPpPaLIMOHATBHBIX
BblpaxXeHui.

Tema 18. OueHka uHTerpana u dopmyna cpefHero aHadeHus; goopmyna HototoHa-JleitbHuua; doopMysbl 3aMeHbl
nepemMeHHol U MHTErPUPOBaHKMS MO YaCTSM B ONpeaenéHHOM nHTerpane; npubnuxéHHoe BoldUCeHe onpeaenéHHbIX
WHTErpanos; NPMMeEHEHNE ONPeaenEHHOro MHTerpana ans BblYMCNEHUS nnowanei NnocKnx ouryp, LAvH Oyr KPUBbIX,
06bEMOB TeN; HeCOBCTBEHHbIE MHTErpanbl N0 6eCKOHEYHOMY MPOMEXYTKY MHTErpUPOBAHUS U OT HEOrPaHUYEHHO
OYHKLIMM, NX CXOAUMOCTb 1 PACXOAMMOCTb; BbIYMCIIEHNE ABONHOIO MHTErpana cBeAeHeEM K MOBTOPHOMY; 3aMeHa
nepeMeHHbIX B IBOHOM UHTErpasne; BblYMCeHne nnowaam nnockom durypbl 1 obbema Tena ¢ NoMOLLbO ABOMHOro
WHTErpana; MexaHn4eckne NpunoXeHns OBONHbIX MHTErPaNoB (BblYMCNEHNE MACCHI, CTATUHECKNX MOMEHTOB, MOMEHTOB
WHEpLUMW, KOOPAMHAT LieHTpa TAXECTU NAOCKON NNacTUHbI);.

Tema 19. [1Y ¢ pasnenéHHbIM/ 1 pasfensownuMncs nepeMeHHbIMn, ogHopoaHble LY 1-oro nopsgaka, nuHerHoe Y 1-oro
nopsaka 1 ypaBHeHne BepHynnu, HaxoxaeHue nx 0BLMX N YACTHbIX PELIEHWIA.

Tema 20. Y, ponyckarowme NoHMXeHNe Nopsaka; HaxoXaeHne obLWero peweHns NMHeHoro ogHopoaHoro OY nopsiaka
N C MOCTOSAHHLIMY KO3OPULIMEHTAMU; NMNHERHbIE HeoAHOPOoAHbIe 1Y nopsaka n ¢ NOCTOSIHHbIMU KO3dhdomumneHTamu,
HaxoXAeHne Nx OBWUX peLeHnin AN NpaBoi YacTy cneLmanbHOro BUAA; NPMHLMN CyNneprno3nLmm YaCTHBIX PELIEHNIA;
MeToL, Bapuauum NPon3BOibHbIX MOCTOSIHHbIX.

Tema 21. Cymma psina, eé BoluncneHne; HeobxoanMbIli MPU3HaK CXOAUMOCTU PAAa; AOCTATOYHbIA NPU3HAK PacxoanMOCTH
psiaa; NpU3Hakm CXOAUMOCTU PSAOB C MONOXMTENbHBIMU YneHamm (cpaBHeHus, Janambepa v Koww); npuaHak JleibHuua
LN 3HaKoYepeoylowWmXCcs PAOOB; OLeHKa ocTaTka 3Hakodepeaytowerocs psaaa; abcontoTHas 1 yCnoBHas CXOOUMOCTb.
Tema 22. HaxoxneHue nHtepsana, panmyca abconioTHol CXoauMocTu, 06nacT CXoaAMMOCTY CTEMNEHHOMO PSAAa;
pasnoxeHue yHkumniA B psag Ternopa n MaknopeHa; NpUMeHeHNE CTEMNEHHbIX PSAAOB B NPUOANXEHHBIX BbIYUCNIEHUSIX;
psiobl Pypbe, pasnoxeHne B HUX yHKLNIA.

Tema 23. PaamelueHuns, coueTaHuns, NepecTaHoBKM, NOACHET MX YUCNA; PEeLleHe KOMBMHATOPHbIX 3aay; KNacCU4eckoe,
reoMeTpryeckoe onpeaeneHns BeposiTHOCTU; OOPMYIbl CIIOXKEHUS U YMHOXEHMWS BEPOSTHOCTEN; dhopMyna nonHowm
BEPOSTHOCTM; (popmyna barieca; cxema n dpopmyna BepHynnu; npubnmxérHble goopmynbl MyaccoHa n Myaspa-/lannaca.
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Tema 24. [luckpeTHas U HeMpepbiBHAs ClydaiiHble BENWYMHBI, CNOCO0bI UX 3a0aHUS; YACTOBbLIE XapakTepPUCTUKU
Cny4anHom BENMYMHbI: MateMaTnyecKoe oXugaHvue, oMcrnepcus, cpenHee KkesaapaTtuyHoe OTK/IOHeHMe, Moaa, MeanaHa,
HayanbHble N LEeHTpanbHble MOMEHTbI; CBONCTBA MAaTEMATMYECKOr0 OXNOAHNS U OUCNEPCUN; OCHOBHbIE 3aKOHbI
pacnpeneneHns cryyariHbix BENUYMH: BUHOMMANbHbINA, [MyaccoHa, paBHOMEPHbIA, NOKA3aTeNbHbIA U HOPMAbHBbIWA, KX
YMCNOBbIE XapPaKTEPUCTUKIN; HEPABEHCTBO YebblleBa; AMCKPETHAS OBYMEPHAS CnyyaiiHas BENMYMHA, 3aKOHbI
pacnpepneneHus eé BepoATHOCTEN U YMCNOBbIE XapakTePUCTUKN.

Tema 25. OcHOBHble cnocobbl 3anvcu BoIOOPKM: BapuaLMOHHbIA psg; CTAaTUCTUHECKWA AUCKPETHBIV U MHTEPBANbHbI
psiLbl; rpadhuyeckoe n3obpaxeHne CTaTMCTUHECKUX PSLOB pacnpeneneHns Bolbopkuy (MONWUIroH, TMCTorpamMma); YCNoBbIe
XapakTepucTnKKM BoIBOPKKM (CpedHee apugpMeTnyeckoe, AMCnepcms, cpeiHee KBaapaTuiHoe OTKNOHEHWE, MOa,
mMeauaHa).

3. KoHTponbHas pabora

Tembl 17,18, 19, 20, 21, 22

CofnepxaHue ayonTopHOWM KOHTPONbHOM paboThbl:

1) nepsoobpazHas 1 eé HaxoXaeHue, HENOCPEACTBEHHOE NHTErPUPOBAHWE;

2) 3amMeHa nepeMeHHol B HeonpenenéHHOM UHTerpane; MHTerpmpoBaHne no 4acTsIM B HeonpeaenéHHoM nHTerpane;

3) MHTErpupoBaHne paLmnoHanbHbIX Apobeit, TPUrOHOMETPUYECKIMX, MPPALMOHANBHBIX BIPAXEHWA;

4) BbluMCNEHNE ONpenenéHHOro nHTerpana, HecobcTBeHHble UHTErpabl N0 6eCKOHEYHOMY MPOMEXYTKY UHTErPUPOBAHUS;
NPUNOXEHNs OnpenenéHHOro nHTerpana (Bol4ncneHne nnowanen nnocknx uryp, AnvH oyr KpUBbIX, 06 bEMOB TeN
BpaLeHus);

5) BblYMCNEHNE NOBTOPHbIX, ABOWHbIX NHTErPanos;

6) 1Y ¢ pasgensowmmmncs nepemMeHHbIM1, ogHopoaHoe LY, HaxoxAeHUe rx 0BLMX U YACTHbIX PELLeHMWiA;

7) nuHeiHoe LY nepBoro nopsaka, ypaBHeHne bepHynnu, HaxoXaeHne nx obWwmux U YacTHbIX PeLeHNiA.

8) LY BbicwmMX NOpsaLaKOB (NpocTeiwee, 0AHOPOAHOE NMHenHoe [1Y ¢ NOCTOAHHBIMM KOSIMLMEHTAMI); HEOAHOPOOHbIE
NUHenHble Y BbICWMX NOPSOKOB C NOCTOSAHHBIMM KOGMULIMEHTAMI M NPABOW YacTbio CreunanbHoro Buaa;

9) He0OX0AUMbI MPU3HAK CXOAMMOCTU, [OCTATOYHBIA NPU3HAK PACXOAMMOCTH, MPELEenbHbIA NPU3HAK CPaBHEHNS;
npusHak Nanambepa, panukanbHblil npuaHak Kown; abcontoTHas 1 yCnoBHasi CX0AMMOCTb;

10) uHTepBan, pagmyc, 0bnactb CXOLMMOCTM CTENEHHOrO pSaa; psabl Tenopa u MaknopeHa.

Ok3ameH

Bonpochbl k ak3ameHy:

1. NMepBoobpasHas yHKLUS, eé CBOMCTBA.

2. HeonpenenéHHbln uHTerpan, ycnosue ero CyLecTBOBaHUS 1 CBOMCTBA.

3. OCHOBHble MeTOAbl MHTErpPUPOBaHUS: HENOCPEACTBEHHOE MHTErPUPOBAaHNE, MHTErPUPOBAHME 3aMEHOI NEePEMEHHON,
WHTErpmpoBaHmne no 4acTsam.

4. HaxoxpeHve nHTerpanos OT (PyHKUMIA, cogepXawmx KBagpaTHbIi TPEXHNEH.

5. HenpasunbHas 1 npaBuibHas pauuoHanbHble Apobu, pa3noxeHue npasuibHon Apobu Ha npocTele. VIHTerpuposaHme
NPOCTbIX, MPABUMbHbBIX 1 HEMPAaBUIbHBIX PaLMOHaNbHbIX OP06ei.

6. HaxoxaeHve nHTerpanos oT TPUrOHOMETPUYECKUX BbIpaXeHWU. YHNBEpcanbHas TpMroHoMeTpmuyeckas nogctaHoBKa u
ee rNpuMeHeHue.

7. HaxoxaeHue nHterpanos 0T MppaumoHabHbIX BbIPaXXEHNI.

8. OnpegneneHHblil HTerpan Kkak Npenen MHTerpanbHON CyMMbl, €ro reoMeTpPUYECKUA CMbICH. YCNOBUS CyLeCcTBOBaHUS
onpenenéHHoro nHTerpana.

9. OcHoBHbIe CBOWCTBA onpeneneHHoro uHterpana. OueHusaHme nHiterpana. Popmyna cpefHero sHaveHus.

10. VIHTerpan ¢ nepeMeHHbIM BEPXHM NPEeerioM N ero CBOMCTBA.

11. ®opmyna HetoToHa-JleinbHuua.

12. ®opMyrbl 3aMeHbl MEPEMEHHON U MHTErPUPOBAaHNS MO YacTSaM B OnpeaenéHHOM nHTerpane.

13. MpubnnxEéHHoe BbluMCneHe onpenenéHHoro nHTerpana (ksagpatypHble (0opMysibl MPSIMO-YrOIbHUKOB, TpaneLmii,
CumncoHa).

14. MNnowaab NAOCKOW dourypbl 1 €€ BblYMCNEHNE C MOMOLLBIO onpeaenéHHoro nHTerpana.

15. [InmHa oyrv KpvBo 1 €€ Bbl4UCEHME C NMOMOLLbIO ONPeaenéHHOro HTerpana.

16. O6bem Tena BpalleHNs 1 ero BbIYUCNEHUE C NMOMOLLbIO ONPeaeNeHHOro nHTerpana.

17. HecobcTBEHHbIE MHTErpasbl Mo 6eckoHeYHOMY NPOMEXYTKY UHTErpUpPOBaHUS, UX CXOAUMOCTb U PaCXO4UMOCTb.

18. HecobCTBEHHbBIE UHTErPaANbl OT HEOTPAHWNYEHHbBIX (PYHKLIMIA, NX CXOAUMOCTb U PACXOLUMOCTb.

19. [1BOAHOW NHTErpan Kkak npenen nHTerpanbHol CyMMbl, YCNOB/E €ro CyecTBOBaHUS U FeOMETPUYECKMUIA CMbICH.

20. OcHoBHble CBOMCTBA ABOVHOro MHTerpana. OueHvBaHne ABOMHOrO MHTerpana. ®opmyna CpeLHero 3Ha4eHus.

21. MNoHATME anemeHTapHo 0bnacTy B HaNpPaBneHNM KOOPAVHATHBIX OCceit. MOBTOPHbIE MHTErpanbl, UX BbIYUCNIEHME.
BbluncneHve OBOMHOro UHTErpana ceefeHeM K NoBTOPHOMY.

22. [NonspHble KOOpAMHATHI, X CBA3b C AekapToBbiMK. PopMyna 3aMeHbl NePeMEHHbIX B ABOWHOM MHTerpane npu
nepexone K NonspHbIM KoopavHaram.

23. BbluncneHve nnowanm nnocko courypbl 1 06 bEMA LIMIMHAPUYECKOrO TENa C MOMOLLbLKO ABOMHOIO MHTErpana.

24. MNoHsaTHe ondppepeHumnanbHOro ypaBHeEHUs NepBoro Nopsaka, pasnmyHbie oopMbl ero 3anucu. PeweHne, HavanbHbie
ycnosusi, oblee 1 yactHoe pelweHus 1Y nepeoro nopsaka. 3aaaya Koww.

25. [1Y ¢ pasgenéHHbIMn 1 pasaensiowmmMmcs NepeMeHHbIMU, NX PeELLEHNE.

26. OnHopogaHble 1Y nepsoro nopsiaka, Nx pelweHue.
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27. IlnHenHoe LY nepBoro nopsaka v ero pewexve. YpasHeHne bepHynnu n ero peweHne.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

42. NocTtatoyHble npusHaky Janambepa n Kown cxoonmMocTv pSLoB C MONOXUTENbHLIMA YNEHA-MU, YCNIOBUS NX
NPUMEHNMOCTN.

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

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

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

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

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

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

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

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

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

52. [leicTBNSA HAL CryyYaiHbIMU COBBITUSIMU, UX FTEOMETPUYECKAsA UNOCTPALIMS C MOMOLLbIO Ava-rpamm diinepa-BexHa.
COBMECTHbIE 1 HECOBMECTHbIE, NMPOTUBOMONOXHbIE COBBITUS.

53. KombrHaTopuka: npaemna CyMMbl M NPON3BELAEHUS; COYETAHMS, PA3MELLEHUS U NEPECTAHOBKU, NOACYET UX YyMcna.
54. PaBHOBO3MOXHbIe cobbITUS. Knaccuyeckoe onpeneneHme BeposiTHOCTW. HacToTa, OTHOCK-TeNbHas YactoTta
nosiBneHns cobbiTusi. CTaTucTnYeckoe onpeneneHne BeposSTHOCTU.

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

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

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

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

60. HenpepbiBHas cnyyainHas senndmnHa (HCB). ®dyHkumns nnoTHOCTU pacnpeneneHns, eé 0CHOB-Hble CBONCTBA.
MNpencrasneHune cyHkummn pacnpegeneHns HCB Yepes hyHKUMIO NIOTHOCTM pacnpeneneHms.
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61. Matematuyeckoe oxuaaHve ONCKPETHON 1 HeNpPepbIBHOM cny4vainHon BennymH. OCHOBHbIE CBOWCTBA
mMaremMaTtn4yeckoro oXunaaHus.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Lna 3avéra:

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

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

Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annoe - "yOooBNETBOPUTENBLHO".

55 6annos 1 MeHee - "HeyLOoBNEeTBOPUTENbHO".

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

TekyLLUA KOHTPONb

YCcTHbIN onpoc |YCTHbIV ONpOC NPOBOAMTCS HA NPaKTUYECKMX 3aHsATUsAX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHWSIMU, YHaCTBYIOT B 1 14
OMCKyccun, 0TBEYatoT Ha BoNpockl npenogasatens. OueHnBaeTcs ypoBeHb
LOMallHel NoAroTOBKM MO TeME, CMOCOBHOCTb CUCTEMHO M IOMMYHO U3naratb
MmaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MNO3MLIMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

lMncbMeHHoe Oéyqaroumecg nony4aroT 3agaHne no ocseweHuo Oﬂpe,ﬂ,eﬂéHHbIX TeopeTn4eckunx
gomMaulHee BOMPOCOB Mnn peweHnto 3ana-. PaboTa BbINONMHSIETCS MMCbMEHHO fOMa U
3afaHue cpnaértcs npenogaBsarersto. OueHuBatoTcs BnageHne martepunanom no teme
pa60Tb|, aHanuTnyeckne crnocobHoOCTU, BnafeHne Metogamu, YMEHUA N HaBblKWN,
HeobxoAuMble ONs BbINONHEHUS 3a0aHWA.

\V]

14

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 22 u3 28. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma omcuunnmHel "Matematuka"; 21.03.02 "3emneycTpoincTeo 1 kagacTtpbl”.

dopma
KOHTpOnsi

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

STtan

KonuuectBO
6annos

KoHTponbHas
paboTa

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

22

3auer

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

50

CemecTp 2

TeKkyLLUA KOHTPONb

YCTHBIN onpoc

YCTHBIA ONPOC NPOBOAMUTCS Ha NPaKTUHECKUX 3aHsATusX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMU, YHaCTBYIOT B
LUCKYCCWW, OTBEYAIOT Ha BOMPOCHI npenogasatens. OLEHNBAETCS YPOBEHD
LOMaLlHel NoAroTOBKM MO TeME, CMOCOBHOCTb CUCTEMHO U IOMMYHO U3naratb
MaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

14

[NMncbMeHHoe
JomallHee
3aaHune

Oéyqaroml/lecg nony4aroT 3agaHne no ocseweHuo OI'Ipe,D,eJ'IéHHbIX TeopeTndeckunx
BOMPOCOB Mnn pelweHnto 3ana-. PaboTa BbINONHSIETCS MMCbMEHHO foMa U
cnaértcs npenogaBsarersto. OueHuBatoTcs BnageHne martepunanom rno teme
pa60Tb|, aHanuTnyeckne crnocobHoCTU, BnafeHne Metonamu, YMEHUA N HaBblKWN,
HeobxoAuMble ONs BbINONHEHUS 3a4aHWA.

14

KoHTponbHas
paboTa

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

22

3auer

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

50

CemecTp 3

TekyLLUA KOHTPONb

YCTHBIN onpoc

YCTHbI ONPOC NPOBOAMTCS HA NpakTudeckux 3aHatusix. Obyyatowmecs
BbICTYNalOT C AoKNnanamu, COOBWEHNAMN, AOMONHEHWSIMU, YHaCTBYIOT B
LUCKYCCWU, OTBEYAIOT Ha BOMPOCH npenogaeatens. OLEHNBAETCS YPOBEHb
LOMallHel NoAroTOBKM MO TeMe, CMOCOBHOCTb CUCTEMHO U IOTMYHO U3naratb
MaTtepuvan, aHanM3nposaTtb, POPMyNMPoBaTb COBCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha LOMOMHUTENbHbBIE BOMPOCHI.

14

NncbMeHHoe
JomallHee
3aaHune

OG6yuatowmecs nonyyaroT 3aaaHne no OCBELEHNIO Onpeaen&HHbIX TE0PETUYECKIX
BOMPOCOB UMK pelleHnio 3a8a4. PaboTta BbINONHAETCS NUCbMEHHO AoMa U
coaétcs npenogasatento. OUeHNBalOTCS BNageHe Matepmanom no Teme
paboThbl, aHaNUTUYECKMe CNOCOBHOCTU, BNafeHne MeToaammn, yMeHUs N HaBbIKu,
HeobxoMMble ONsi BbINOMHEHWUS 3a0aHWiA.

14

KoHTponbHas
paboTta

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

w

22

Ok3ameH

9K3aMeH HaueneH Ha KOMMNIEKCHYI0 MPOBEPKY OCBOEHUS AUCLUMANHBI. DK3aMeH
NPOBOAUTCS B YCTHOW WM NUCbMEHHOM GoopMe Mo 6unetam, B KOTOPbIX
cofepxarcsi Bonpochl (3aaaHus) no scem temam kypca. Obydatowemycsi gaércs
BpeMs Ha noaroToeky. OLeHMBaeTCs BNageHue Matepmanom, ero CUCTeMHoe
0CBOEHMe, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHMUS Mpw
aHanuse NPo6neMHbIX CUTyaLMnii 1 PeleHnn NPaKTUYEeCKUX 3aaaHui.

50
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7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

CMOCOBHOCTM CaMOCTOSTENIbHO [0Ka3blBaTh YACTHbIE yTBEepPXOeHun4.

camocTtosi- | CamocTosiTenbHas paboTa - 3T0 BUA 3aHSATUS, HA KOTOPOM obyyatolmecs ¢ onpenenéHHon nonew
TenbHas CaMOCTOSITENIbHOCTU BbIMOMHAOT PasnNYHOro poaa 3adaHus, npunaras Heobxoommble Ans 3Toro
pabota YMCTBEHHbIE YCUNUS 1 NPOSBNSAS HABbIKM CAMOKOHTPONSA 1 camokoppekummn. CamocToaTenbHas
paboTa Bknto4aeT B cebsi: M3y4eHne TeEoPEeTUHECKOro MaTepuana no KoHcnekTam nekumnin n
y4ebHMKaM; BbINONHEHNE NMCbMEHHbIX AOMALIHUX 3a4aHuiA; NOArOTOBKY K ayAMTOPHbIM KOHTPOMbHbLIM
paboTaM; MoAroTOBKY K TEOPETUYECKMM ONpOCcaM Ha NPakTUYECKUX 3aHATUSAX; NOAFOTOBKY K
9K3aMeHy/3a4éTy.

KOHTponbHas | Mpy NoaroToBKe K ayAUTOPHBLIM KOHTPONbHLIM paboTam cnefyeT NOBTOPUTb COOTBETCTBYIOLNIA
paboTa TEOPETUYECKNIA MaTepuan, a Takxe NPOCMOTPETb NPaKTUYECKMe 3afaHusl, KOTopble pasbrpanuce u
pewanuncb Ha ayaMTOPHbIX 3aHATUSX U ooMa. [poBoanTCS KOHTPOMbHas paboTta no MHAMBULYaANbHbIM
3a4aHuvsiM, NPeLNoXEHHbIM NpenogasaTeneM. Bpems BbINONHEHUS KOHTPONbHOM paboTsl 1 yac 30
MUHYT. MpUMepHble 3a8aHUS KOHTPONbHBIX PaboT NprBELEHb! B pasaene 6.3 paboyeit NporpamMmbi.

yCTHbII7I onpoc YCTHbIN onpocC Ha NpPakTn4eCkKoM 3aHATUK npennonaraeT Kak onpoc TeopeTn4eckoro marepuasna no
TeMe 3aHATUA, NpoBOOAMMOro B ero Ha4dase, Tak 1 onpoc npennoXxXeHHbIX npenonasarenem
NPaKTU4eCKNX N TeopeTnHeCKkmnx 3afaHuin ons caMoCToATENbHOro peweHnsa Ha ayantopHoOM
NPaKTUN4eCKOM 3aHATUN. I'Ipm noaroToeBke K YCTHOMY OMpOCYy TeopeTn4eCckoro Mmartepunana cnegyet
OpPMEeHTNPOBATbCA HA BOMPOCHI, yKa3aHHbIE B pa3nene 6.3 pa6oqe|7| nporpammobl, Ha KOHCNEKTbI
nekuumn, a Takxe y‘-le6HI/IKI/I M3 peKoOMeHO0BaHHOIO Cnncka nuteparypbl.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nucbMeHHoe | [Insi BbINONHEHUs AoMaLHMX NPaKTUYeCcKUX 3aaaHnii oby4alolwmincs NoNXKeH NoBTOPUTb
IloMallHee | COOTBETCTBYIOWMI TEOPETUYECKUI MaTepman, BHUMaTENbHO, C BbINONHEHNEM BCeX OeCTBUIA Ha
3agaHue | Bymare, pa3obpaTb peléHHble Ha ayanTOPHOM NPaKTMYECKOM 3aHATUM NPUMEepsk! 1 Nocse 3Toro
MPUCTYNUTb K PeLleHnto 3aad, NPeanoXeHHbIX [N CAMOCTOATENbHOro peleHus. MNpakTuyeckme
3a4aHus, BbIMNONHEHHbIE B ayMTOPUM, NpefHas3Ha4YeHbl 4N yKa3aHus oblmnX METOI0B PeLleHUs
3a4a4 onpenenéHHoro Tuna. 3akpenuTb HaBbIKM, MOXHO NLLb CaMOCTOSITE/NIbHO BbIMOMHMB AOMaLIHKE
npakTuyeckme 3anaHus. BoinonHeHne goMalHyX 3a0aHWi NpoBepsieTcs nperogasartenem Ha
NPaKTUYECKOM 3aHSTUN.

3avert 3auéT HaueneH Ha KOMMNEKCHY NPOBEPKY OCBOEHUS AMcUMNAnHLL. [poBoanTcs B
YCTHO-MUCbMEHHOW chopMe no bunetam. bunet copepxmT gBa TEOpPETUHECKMX BONPOCA 1 NPUMEpHI,
LaéTcs BpEMS Ha NOAroToBKY K 0TBeTy. OUeHVBaeTCs BnafeHe Matepunanom, ero CUCTEMHOE
OCBOEHUE, CNOCOOHOCTb NPUMEHSTD HYXXHbIE 3HAHWS!, HABLIKW M YMEHUS MPU PELIEHNN NPAKTUHECKUX
3apaHuii. MNMpy noaroToeke K coaye 3a4éta HeoOXo0aUMO ONMpaTbCs, NPEXAe BCEro, Ha KOHCMEKThI
NEKLMNA N pEKOMEH0BAHHbBIE UCTOYHWKU MHGDOPMaLUN.

3K3aMeH OK3aMeH HaueneH Ha KOMMNEKCHYO NMpoBEepPKYy OCBOEHUA OANCUMNNNNHDI. HDOBO,D,I/ITCH B
YCTHO-HMCbMeHHOIZ doopme no 6unetam. bunet cooepXuT oea TeopeTnvecknx sonpoca n npmuMmepsobl,
naércs BpeMsA Ha NoAroToBKY K OTBETY. OueHnBaeTcs BnageHune martepunanom, ero CuCTemMHoe
OCBO€EHMe, CNocobHOCTb NPUMEHATb HYXHble 3HaHUA, HAaBblKN 1 YMEHUA NPU pelleHnn NPaKTUN4eCkKnx
3afaHunia. I'Ip|/| NMoAroToBke K cliaye ak3aMeHa Heobxoaumo onupartbc4, npexne scero, Ha KOHCMEeKTbl
nekumn n peKoMeHO0BaHHble UCTOYHUKN UHOpOopMaLnK, BECb 06BbEM pa6OTbI pekomMeHayeTcs
pacnpenendatb paBHOMEPHO MO OHSAM, OTBEAEHHbLIM AN NOArOTOBKU K 3K3aMeHy N KOHTpONnpoBaTb
Kaxablh AeHb BbINONHEHNS p8.60TbI.

10. MepeyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecneyeHnst U MHGOOPMaLMOHHbIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYILECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolye KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHOM PaboThl 0B6YYaIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) 1 OCHALlEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOUYEHMUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

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

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayoutopus.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUNIMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNWAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeTodbl 1 TexHonorum, obneryarowme
BOCMpUSTE NHpopMaLMK 0By4aoWMMUCS MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYPHbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KavyecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHNda KOHTEHTOM C KnaBmnartypbl;

- CO3[4aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin U CUMYNSILMOHHBIX
TEXHONOIIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®FOC BO n yyebHbiM nnaHom no Hanpasneruto 21.03.02
"3emneycTponcTBO 1 KagacTpbl" 1 Npodomno NoaAroToeky "YnpasneHne HeaBnXMMOCTbIO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E1.6.7 Marematvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 21.03.02 - 3emMneyCcTponcTBO U KagacTpsl

Mpodhunb NOAroToBKWU: YNpasneHne HeaBUXMMOCTbIO
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2017

OcHoBHas nuTeparypa:

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

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

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

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

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

JononHutenbHasa nuteparypa:

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

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

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

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

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

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

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

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

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

10. Wnnayes B. C. 3aaayHuk no Bbicwelk MateMaTtke [OnekTpoHHbI pecypc]: y4ebHoe nocobue / B.C. LUunayes. - 10-e
n3ga., ctepeotun. - Mockea: MH®PA-M, 2018. -304 c. - (Bbiclee obpazoBaHue).- Pexxum goctyna:
http://znanium.com/catalog.php?bookinfo=927763. (9P)
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E1.6.7 Marematvka

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

Hanpasnenune nogrotosku: 21.03.02 - 3emMneycTponcTBO U KagacTpsl
Mpodhunb NOAroToBKWU: YNpasneHne HeaBUXMMOCTbIO
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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