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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

Mporpammy oucumnnuHel paspaboTan(a)(u) ctapwuii npenoaaeatens, 6/c NyboukmHa H.N. (Kadbenpa matemaTmkm,
WHxeHepHo-cTpouTensHoe otaenerne), NIGubochkina@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
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-3 FOTOBHOCTbIO MPUMEHSTb CUCTEMY (PYHOAMEHTANbHBIX 3HAHUIA (MaTeMaTUYECKUX,

ECTECTBEHHOHAYYHbIX, UHXEHEPHbIX 1 SKOHOMUYECKNX) 0N UAEHTUMKALUN,
ChOPMYNMPOBAHNS W PELLEHNS TEXHUYECKMX N TEXHONOMMYECKNX Npobnem
aKCnayaTauuym TPaHCNOPTHO-TEXHONOMMYECKMX MALIWMH U KOMMIEKCOB

MK-19 CNOCOOHOCTBIO B COCTaBe KONMNEKTUBA UCMONHUTENEN K BbINMONMHEHUIO
TEOPETUYECKMNX, IKCMEPUMEHTANBHbIX, BBIYUCUTENBHBIX UCCNENOBAHNIA MO Hay4HO-
TEXHNYECKOMY 060CHOBaHMIO MHHOBALMOHHbIX TEXHONOrWIA 3KChyaTauum
TPaHCMOPTHbIX U TPAHCMOPTHO-TEXHONOMMYECKMX MaWWH 1 060pynoBaHNS

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

TeopeTnYeckme OCHOBbI NMHENHON anrebpbl, BEKTOPHOW anrebpbl U aHaNUTUYECKOW reoMeTPUN;
ANPdEepPEeHLIMANbHOro U MHTErpanbHOro NCYUCNEHNs; angodpepeHLmnanbHbIX YpaBHEHW; YUCTOBbIX 1
PYHKLIMOHANbHBIX PSA0B; TEOPUM BEPOSITHOCTEW U MaTEMaTMYeCKON CTaTUCTUKM

JonxeH ymeTb:

1Cnonb3oBaTb MaTeMaTUYECKMn annapart B TEXHUYECKMX NMPUNOXEHUSX; MPOBOAUTb Pacy€Tbl HA OCHOBE
NMOCTPOEHHbIX MaTeMaTnyecknx Mmogenem

HonxeH Bnagetb:

MeTonammn NMHeRHoN anrebpbl, BEKTOPHOR anrebpbl 1 aHaNNTUYECKO reoMeTpun, MaTeMaTUYECKOro aHanmaa,
TEopun BEpPOATHOCTEN 1 MaTeMaTnyeckor CTaTUCTUKN; HaBblkaMn NPUMEHEHNS COBPEMEHHOr0 MaTeMaTN4eCcKoro
WHCTPYMEHTapus Onga pelweHns npuknanHblx 3anady

JlonxeH 0eMOHCTPUPOBaTb CMOCOOHOCTb Y FOTOBHOCTb:
NPUMEHSATbL pPe3yNbTaTbl OCBOEHNS ANCLMMNNHBI B MPOGECCUOHANBbHOW OeSTeNbHOCTU

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gucuunnuHa (Moaynb) BKAoYeHa B pasgen "B1.6.7 OucumnnnHel (Mogynu)" OCHOBHOM NpodoecCuoHanbHom
obpaszoBatenbHoi nporpammel 23.03.03 "SkcnnyaTaums TPaHCMOPTHO-TEXHONOMMYECKMX MaLUH U KOMMNEKCOB
(ABTOMOBUNBHBIN cepBuc)" 1 oTHocUTCS K 6a3oBol (0blwenpodeccnoHanbHol) YacTu.

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

3. O6bem ANCUMN/TIUHbI (MO,IJ,ynSl) B 3a4eTHbIX eaMHMLUAX C yKkasaHUeM KonmyecTea 4acoB, BblOe/lIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

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

KoHTakTHas paboTta - 60 4aca(oB), B TOM 4ucne nekuuu - 28 yaca(oB), NpakTMyeckne 3aHsTus - 32 4aca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositensHas pabota - 490 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 26 yaca(os).

dopMa NPOMeXyTOYHOro KOHTPOMS AUCLUMMINHLI: 3a4eT B 1 ceMecTpe; ak3aMeH BO 2 CEMECTpe; 3a4eT B 3 CEMECTPE;
9K3aMeH B 4 ceMecTpe.

4. CopepxaHue AMCLUNAUHBI (MOOYNS), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBeA,eHHOro Ha
HMX KOnM4YecTBa akageMNnyecKux 4acoB U BUOOB yYeOHbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTM4eckmnit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLMNANHE (MORYNIO)
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Buobl n yacbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHole
Jlekumn 3aHATUSA paboTbl
1. [Tema 1. Onpegpenutenn. 1 1 1 0 10
2. [Tema 2. MaTpuubl. 1 1 1 0 20
Tema 3. Cnctembl IMHENHbIX
8. anrebpanyecknx ypaBHEHWIA. 1 1 2 0 20
Tema 4. ApuchmeTn4ecKkuin BeKTop.
4 N-MepHOe BEK-TOPHOE NPOCTPAHCTBO. 1 1 1 0 15
" |EBKNAMAOBO NPOCTPAHCTBO.
5. [Tema 5. BektopHas anrebpa. 1 1 1 0 20
6. Tewma 6. [NpsMble IMHUM 1 NNOCKOCTH. 1 1 y 0 20
Tema 7. KpuBble 1 NOBEPXHOCTU
7. BTOPOro nopsaka. 1 1 2 0 15
Tewma 8. KomnnekcHble ynicna.
8. |MHorouneHbl 1 anrebpanyeckue 1 1 1 0 14
ypaBHeHUsI.
Tema 9. MHOXecTBa Yucen.
9. JencTteutenbHble yncna. GyHKUUS. 2 1 0 0 10
Tema 10. MNMpegnen yncnoson
10. nocnenoBaTenbHOCTU, OYHKLUN. 2 1 1 0 10
Tema 11. HenpepbIBHOCTb OyHKLMN.
1. Touykn paspbiBa. 2 1 0 0 5
Tewma 12. lNMponssogHbIe n
12.[ondpdpepeHumnansl yHKLUN OOHON 2 1 1 0 10
nepeMeHHoN.
Tema 13. OCHOBHbIE TEOPEMBI O
13.|andodpbepeHumpyemMblxX YHKLNSAX U UX 2 1 1 0 6
NPUNOXEHUS.
Tema 14. ViccnepoBanue goyHKUMIA C
14.[nomoLbio MPOM3BOIHbIX, MOCTPOEHNE 2 1 1 0 10
NX rpacorKoB.
15.[Tema 15. dyHKUNS N-NEpPEMEHHbIX. 2 1 0 0 6
Tema 16. NMpon3BoaHbIE 1
andodpepeHumanbl oyHKLUN
16. N-nepeMeHHbIX. ONeMeHTbl Teopun 2 1 1 0 10
nons.
Tema 17. SkcTpeMyMbl OyHKLNIA
17. HECKOJIbKMX NEPEMEHHBIX. 2 0 1 0 6
Tewma 18. HeonpenenéHHbiii
18. WHTErpan. 3 2 3 0 58
Tema 19. OnpenenéHHbI nHTerparn.
19. HecobcTBeHHblE MHTErpansbl. 3 2 3 0 56
20.|Tema 20. KpaTHble uHterpanb.. 3 4 4 0 52
Tema 21. OudpdpepeHumanbHble
2t. YpaBHEHUS NEPBOro Nopsaka. 4 1 1 0 15
Tema 22. JudbdpepeHumanbHble
22. YPaBHEHUS BbICIUNX NOPSLKOB. 4 0 1 0 16
23.|Tema 23. Yncnosble pagbl. 4 1 0 0 15
24.[Tema 24. dyHKUMOHANbHbIE PAAbI. 4 0 1 0 16
SAEKTPOHHBH
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
25.|Tema 25. KombrHaTtopuka. 4 0 0 0 10
Tema 26. CnyyaiiHble cobbITUS 1 UX
26. BEPOATHOCTU. 4 1 1 0 15
27.|Tema 27. CnyyaviHble BENNYMHBI. 4 1 1 0 15
Tema 28. OCHOBHbIE NOHATUSA W
g [3aAaun maremartnyeckon cTaTUCTUKMW. 4 0 1 0 15
4.2 CoaEipaciinogReeamtANHbI (Moayns)
Tema 1|ARRYMRITATRHbX AaHHLIX
Onpenapuaegv 2-oro, 3-ero nopsaakos, nopsiaka n. Ceoyictsg orpenennpenein. MHopbiy anrebpanyeckygg
LONPpNHEHWS. PasnoxeHre onpegenvTens no pnemMeHTam cTpoky unv cronbua. BelumcneHve onpgnenurenei.

Tema 2. Matpuupbl.

OnpepneneHve matpuupl. Buabl Mmatpuu. PaBeHcTBo Matpuy,. [elicTBus Han matpuuaMu. CBOMCTBA Onepaumiin CnoxeHus
N YMHOXEHUS Ha YUCIO, YMHOXEHWsI Matpuy. MyHop - oro nopsiaka. basucHbiin MuHop. PaHr MaTpuubl. SnemeHTapHble
npeobpa3oBaHsl MaTpuL. DKBUBANEHTHOCTb MaTpuL. BeiuncneHnve paHra matpuubl. ObpatHas Matpuua, ycnosue
CYLECTBOBAHUS 1 OCHOBHbIE CMOCObbl €€ HaxoxaeHus. MaTpuyHble ypaBHEHUS, UX PELIEHNE.

Tema 3. Cuctembl IMHENHbIX anre6panyecknx ypaBHEHUMN.

OcHoBHble onpenenexHms n noHatus. Martpuyras 3anuce CJTAY. Teopema KpoHekepa-Kanennu. Pewexne CITAY
meTonoM obpatHoi MaTpuubl. opmynbl Kpamepa. 9nemeHTapHble npeobpasosarns CI1AY. PeweHune CJTAY metonom
Maycca. OfHOPOLHbIE CUCTEMbI IMHEHBIX YPaBHEHWIA, CBOWCTBA X pelleHniA. PyHaameHTanbHas cMcTema peweHuin
(DCP), eé HaxoxoeHue. MpeactaBneHne oblero peleHns oaHOPOOHON cuctembl Yepes OCP.

Tema 4. ApucpbmeTuueckui BekTop. N-mepHOe Bek-TOpHOe NpoCcTpaHCcTBO. EBKNNMA0BO NpoCcTpaHCTBO.

MoHsTME N-MEPHOro apndPMETUYECKOr0 BEKTOPA. PaBEHCTBO BEKTOPOB, AeiCTBUS HaL HAMU. CkanspHoe npousseneHve
BEKTOPOB. [TOHATUE CUCTEMbI BEKTOPOB, €€ NIMHENHON 3aBUCMOCTU 1 HEe3aBNCMMOCTU. N-MepHoe NMHeHoe BEKTOpHOe
NpocTpaHcTBO, ero 6aauc. KoopanHatbl BekTopa. EBKNMAOOBO NpPOCTpaHCTBO.

Tema 5. BektopHas anrebpa.

MoHsATne reoMeTpmn4eckoro eeKktopa. OnuHa BEKTOpa, yron mexany HUMu. PaBeHcTBO BEKTOPOB. OpT BEKTOopa. I'IpoeKLu/m
BEKTOpa. rpa(*JI/ILIeCKI/Ie LencTBnsa Hapg BEKTOpaMu. KOJ'IJ'IVIHeapHOCTb N KOMNN1aHAaPHOCTb BEKTOPOB. Bbaswnc nnockocTtn,
NPOCTPaHCTBA. KOOp,EI,I/IHaTbI BEKTOpa. JInHenHble onepaunn Hag BeKTopamu B KOOp,EI,I/IHB.THOVI hbopme. I'IpﬂMoyroanaﬂ
OekKapTtoBa cuctema KkoopaunHart. Pa,ElI/IyC-BeKTOp M KoopOMHaTbl TOYKN. PeweHne I'IpOCTGI7ILIJI/IX 3anad BeKTOpHOI7I
aJ'IFerbI B KOOp,D,VIH&THOI7I thopme (Bbll-II/ICl'IeHI/Ie ONNHbI N HAanpaBnAarWnX KOCMHYCOB BEKTOPA; KOOpPpOMHAT BEKTOpa,
3a4aHHOro AByms 1o4KaMun; pacCTtosaHnAa Mexny To4KkaMim; KoopaoanHaTt TOHKN, nensuwen OTpEe30K I'IOI'IOJ'IaM). CKaHﬂpHOG
npoun3eeneHme BeKTopos, ero CBOWCTBa, Bblpa>XeHne B KOOp,EI,I/IH&THOVI hopme, NpuMeHeHWe onga peleHns
reoMeTpu4eckmnx 3agad (Bbl‘-II/IC}'IeHI/Ie yrna mexay BeKtopamu, OJinHbl BEKTOPA, NPOoeKUnn BEKTOpa Ha BeKTOp). Ycnosue
nepneHankynapHoOCT BEKTOPOB. BeKTOpHOG M CMeLllaHHOEe npon3eeneHnsa BeKTopos, X onpeneneHuns, CBOWCTBA,
BblpaXeHuns B KOOp,D,I/IHB.THOVI popme, NpUMeHeHUs ONs peleHns reoMeTpnuyecknx sanay (Bbl'-lI/ICJ'IeHI/Ie nnowanen
TPeyrosibHMKOB 1 napannenorpammos, 06bEMOB TeTpasnpos n napannenenmne,n,os). Ycnosus napannenbHoOCTN n
KOMMNaHapHOCTN BEKTOPOB.

Tema 6. NpsiMble NTMHUKX N NNOCKOCTH.

MpsiMas Ha nnockocTy. HopManbHbIl 1 HanpaBnsowWmMi BEKTOPbLI NPSAMO. PaanunyHble BUAbl ypaBHEHW NPSMOA Ha
nnockocTu. CocTaBneHne ypaBHeHW NpsaMoin. PaccTosiHie OT TOYKM [0 NPsSIMONA. Yron Mexay AByMs npsmbiMi. Touka
nepeceveHus NpsiMbix. YCNoBMS NapannenbHOCTU U NepreHanKyNapHOCTY ABYX NpsiMbix. MnockocTb. HopMarnbHbii
BEKTOP MNOCKOCTU, ero HaxoxaeHve. PasnnyHblie Buabl ypaBHeHUi nnockocT. CocTaBneHne ypaBHEHWM NNoCKOCTH.
BsavMHoe pacnonoxeHue AByx Nnockoctei. PacctosiHMe oT To4YKM A0 nnockocTu. MNpsmasi B NpocTpaHCTBe.
Hanpagnsiowwnin BeKTOp NPsSIMONA, ero HaxoxaeHue. PasnuyHble BUObI ypaBHEHWI NPSIMOV B NPOCTpaHcTBe. BaaumHoe
pacronoxeHve LByX NPsMbIX B NPOCTpaHCTBe. BaavMHoe pacnonoxeHue npsiMoli U NMIocKoCTH.

Tema 7. KpuBble u NOBEpPXHOCTU BTOPOro Nopsiaka.

MoHsiTMe anrebpanyeckoit KpUBOM BTOPOro nopsiaka, nx knaccugoukaumsi. OKpyXHOCTb U 3N/IAMNC, UX KAHOHWYeckne
ypaBHeHusl, oopMa, XxapakTepucTrkn. MNocTpoeHe OKPY>XHOCTW 1 3niunca, 3aiaHHbIx oblmM ypaeHeHueM. Munepbona
1 napabona, ux KaHoOHMUYeCcKue ypaBHeHNs, popMa, xapakTepucTuku. MNMoctpoeHre runep6onbl 1 Nnapabonbl, 3a8aHHbIX
obwum ypaBHeHneM. Anrebpaunyeckre NoBEPXHOCTM BTOPOro nopsiaka (cgepa, anauncowa, runepbonovapi,
napa6onounabl, LWNMHAPLI), UX KAHOHUYECKME YPaBHEHUS 1 dhopMa.

Tema 8. KomnnekcHblie uncna. MHorouneHbl u anre6pauqecxue YpaBHeHus.

KoMmnnekcHble Yncna, ux reometpudeckoe nsobpaxeHve Ha nnockocTu. PasnuyHbie (oopMbl 3anmMc KOMMIEKCHbBIX
yncen. OeicTeus Han KoMmnnekcHbiMu Yncnamu. dopmyna Myaspa. 3BnedyeHne KoOpHs N-0i CTENEHN N3 KOMMNEKCHbIX
yncen. MHorouneHsl 1 anrebpanyeckune ypasHeHus. OcHoBHas Teopema anredpbl MHorouneHos. Teopema Beay.
PasnoxeHne MHOrOYNEHOB Ha NMHENHbIEe 1 KBaapaTUYHbie MHOXMTENU. HaxoxaeHne KopHen anrebpanyeckux
YypaBHEHW Ha MHOXECTBE KOMMNEKCHbIX YMcen (B YaCTHOCTW KBaAPAaTHOrO ypaBHEHMS).
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

Tema 9. MHOXecTBa yucen. JencreuresnbHble yncna. DyHKUuUSI.

MHoxecTBa yncen. [lencTBnTENbHbIE YACNA, MOSY/b YACAA W ero CBONCTBA. Hmcnosble NMpoMexyTkn. OKPeCcTHOCTb
TOYKM (KOHEYHO 1 6eckoHeuHo). MoHaTUe doyHkummn. Cnocobbl 3aaaHns cyHkumn. EctecTBeHHas obnactb
onpeneneHns n rpaduk gyHKUmMn. OCHOBHbIE 3N1EMEHTBI MOBEAEHNS (OYHKLUMMW (OrPaHNYEHHOCTb, YETHOCTb U
HEYETHOCTb, NEPUOANYHOCTb, MOHOTOHHOCTL). OCHOBHbIE anemMeHTapHble dpyHKUmMW. ObpatHas dpyHKums. CnoxHas
PyHKUMSA. DneMeHTapHble OyHKLMM U NX Knaccudgomkaums. MNoctpoeHune rpadpnkos goyHKLIMIA.

Tema 10. NMpepnen uncnoson nocnenosaTeslbHOCTU, PYHKLMW.

Yucnosas nocnenosatenbHOCTb U eé npenen. MNMpraHak cxoaMMoCT MOHOTOHHOW YMCNOBOIM NOCNenoBaTeNbHOCTH.
Yucno e. Onpenenexuns npenena oyHKUMM B TOUKe 1 Ha BeckoHeuyHocT. OLHOCTOPOHHME npenenbl. BeckoHeuHo
6onblune n 6eckoHeYHO Manble doyHKLUMK, UX cBOMCTBA. HeonpenenénHble BolpaxeHus. OCHOBHbIE TEOPEMbI O Npeaenax
PYHKLMIA (06 OrpaHn4YeHHOCTM COYHKLMM; O CBA3M C BECKOHEYHO MANoi (oyHKUMER; apudpMeTUuyecke CBoNCTBa
npenenos; o npenene anemMeHTapHon oyHkumm). NMpenenbHbi nepexon B HepaBeHcTBax. [1epsblii 1 BTOPON
3ameyarenbHble npenenbl, X MPUMEHEHNE NP BbIYUCIEHNN MPELENOoB.

Tema 11. HenpepbIBHOCTb (hyHKLMU. TOUKM pa3pbiBa.

OnpeneneHns HeNPepPbIBHOCTM (OYHKLMM B TOUKE. [OHATUE HENPEPBLIBHOCTY Cripasa 1 cneea. HenpepbiBHOCTb
aneMeHTapHbIX OyHKLMA. ToUKM paspblBa qoyHKLUM 1 UX Knaccudprkaums. HenpepbiBHOCTb OYHKLMN HA MHOXECTBE.
OcHoBHbIE CBOWCTBA (PYHKLMIA, HENPEPbIBHBIX HA OTPE3Ke (06 OrpaHNYeHHOCTU GoyHKUMK, 06 obpalieHun eé B Hyrb, O
HanbONbLWEM N HAVMEHbBLIEM 3HAYEHMSX (OYHKLNN).

Tema 12. NMpoussoaHbie n audpcpepeHumnansl PyHKLUN OQHON NepeMeHHON.

MpupaueHne cyHkumn. OnpegeneHne NPOM3BOLHON N €€ reOMeTpUYecKuii CMbici. HenocpeacTBeHHOE HaxoXaeHve
npon3BoLHON. Tabnuua NpPon3BOLHbIX OCHOBHbIX 3NEMEHTaPHbIX (PYHKUMIA. MNpocTeiimne npaBmna HaxoXxLeHUs
nponssogHon. NponssoaHas cnoxHon dyHkumn. Jlorapndomumyeckas npovwssogHas. lNpovnssoaHas
CTeneHHOo-nokasaTenbHon pyHkunn. MpounssoaHas OyHKLNW, 3a0aHHON napameTpuydecku. Noxatue
andgpchepeHumpyemoctn pyHkunn. dudbdpepeHuman goyHKUmm. NponssoHble 1 guddepeHumanbl BbICWIMX NOPSOKOB.
MprMeHeHre nepBoro fudpepeHLmana B NpubnmxEHHbIX BbIYMCNEHNSX. Y PABHEHUS KacaTeNbHON U HopManu K
NJOCKOW KPUBOW.

Tema 13. OcHOBHble TeopeMbl 0 audpdpepeHLMpPYyEeMbIX PYHKLMAX U UX NMPUNOXEHUS.

Teopembl depma, Ponng, Jlarparnxa, Kowwn. ®opmynbl Ternopa n MaknopeHa ¢ octaTo4HbIM 41eHOM B oopme
NarpaHxa, ux npuMeHeHne B NPUBNNXEHHBIX BblYUCNEHMSIX. [TpaBuno JlonuTans n ero NpYMeHeHNe Onsi packpbiTUs
HeonpenenéHHocTen.

Tema 14. UccnepoBaHue coyHKLUIA C MOMOLLbIO MPOU3BOAHbIX, MOCTPOEHUEe UX rpachnkos.

Cxema nposegeHust NONHOro ncenenoBaHns yHkumMm. CtaumoHapHbie U KpUTUdeckme To4kmn coyHkumn. BospacTtaHue u
ybbIBaHUE CPYHKLMM, HAXOXAEHUE Y4aCTKOB MOHOTOHHOCTU CPYHKLIMK. JToKanbHbIe 9KCTPEMyMbl (OYHKLIUW, YCIIOBUS WX
CYLWeCTBOBAHUS 1 HaxoxaeHve. Hanbonbliee 1 HAaMMEHbLlIEe 3HAYEHNs AMPIEPEHLIMPYEMON (PYHKLIMI HA OTPE3Ke, UX
HaxoxJeHue. BbinyknocTb 1 BOrHyTOCTb cpyHKLMM. ToUkM nepernba, yCnoBursl UX CyWECTBOBAHNS U HAXOXAEHNE.
BepTrkanbHbie 1 HaKNOHHbIE aCMMNTOThI Fpadouka OYHKLUMM, YCIOBUS UX CYLLECTBOBAHMA 1 HaxoxaeHue. [octpoeHne
rpadovka yHKLUN.

Tema 15. @YHKUMSA N-NepeMeHHbIX.

MoHATMSA N- MEPHOW TOYKM, N- MEPHOIO apuUPMETUHECKOro NpocTpaHcTea. MHoXeCcTBa To4eK B apudIMEeTNHECKOM
npocTpaHcTee. OKpecTHOCTb ToukK. Knaccudpmkaums Todek. MNoHaTue qoyHKUMmM AByX, TPEX, N ? nepeMeHHbix. Obnactb
onpegenexHns n rpaduk gyHkUMK. JinHum ypoBHS. MNonHoe n YyacTHble npupaweHns pyHkumn. MoHaTns npegena n
HenpepbiBHOCTM PHI. CeoiicTBa PHI, HENPEpPbIBHLIX B OrPaHUYEHHO 1 3aMKHYTOW obnacTu.

Tema 16. NMpoussoaHblie n ancpdepeHumanbl hyHKLUN N-epeMeHHbIX. DNeMeHTbl Teopuu nons.

YacTHble Npon3BoAHbIE NEPBOrO M BbICWNX NOPAAKOB, X HAXoXAeHne. He3aBncnMoCTb CMELLaHHbIX NPOU3BOLAHbBIX OT
nopsgka angdepeHunposaHms. NoHatue angpdpepeHumpyemoctn ®HI B Touke, ycnosus audpdpepeHLmpyemocTu.
MonHble anddeperHumansl ®HIM nepeoro n Boicwmnx Nopsakos. NpuMeHeHe NepsBoro auddepeHumana B
NPUONNXEHHBIX BbYMCNEHUSX. YacTHbIe Npon3BoaHble PHI, 3anaHHbIX HeaBHO. NpoussogHas cnoxHon dHI.
lMpounaBoaHas no HanpasneHno u rpagueHTt OHIM, B3aumoceA3b Mexay HuMmn. KacatenbHas nnockocTb U HOpMarnb K
NnoBepxHOCTU. [OHATUS cKansapHOro 1 BekTopHoro nonei. AunddepeHunanbHbie onepaummn Teopumn nons (rpagnenT,
OVBepreHums, potop, oneparop Jlannaca).

Tema 17. SKcTpemMyMbl (PYHKLIMA HECKOJIbKNX NepeMeHHbIX.

CraumoHapHble U KpUTUMYeckme ToUKU. JTokanbHblil 6e3ycnoBHbIl akcTpeMyM DHI, HeobxoaMMoe 1 [oCTaToOuHoe
YCNOBUS €0 CyIECTBOBAHNSA 1 HaxoxaeHune. Hambonbluee u HanMeHbluee 3HavYeHns nuddpepeHumpyemoin dHIM B
OrpaHNYeHHOI 3aMKHYTO 06nacTu, X HAXOXAEHNE. YCNOBHbIA SKCTPEMYM U METOL, HEONPeLeNEHHbIX MHOXUTENEN
NarpaHxa.

Tema 18. HeonpenenéHHbin UHTErpan.

MepBoobpasHas pyHKLMM 1 €€ OCHOBHbIE CBOMCTBA. HeonpenenéHHbIi MHTerpan, ycnoBus ero CyLecTBOBaHWs 1
OCHOBHblE CBOMCTBA. Tabnuua OCHOBHbIX HEONPeaeNnéHHbIX MHTErpanoB. HenocpencTBEHHOE UHTErPUPOBaHNE.
WHTerprpoBaHme 3amMeHol NepeMeHHOM 1 No YacTaM. VIHTerpupoBaHe oyHKLMIA, CoAepXalmnx KBaapaTHbI TPEXUNEH.
HenpaswnbHble 1 NpaBuibHbIe pauMoHanbHble Apobu. PasnoxeHve npaeuibHON Apobu Ha NPocTbie Apobu.
WHTerprpoBaHue npocThiX, NPaBUbHBIX U HEMPAaBWU/bHBIX PaunoHanbHbix 4pobei. MHTerpuposaHve
TPUIOHOMETPVHECKUX U MPPALIMOHANBHBIX BEIPAXEHUA.

Tema 19. OnpenenéHHbiv HTerpan. Hecob6cTBeHHbIE HTErpansl.
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

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

Tema 20. KpaTHble uHTerpansi.

JlBoWHoOM nHTEerpan, ycnosume ero CywecrtsoBaHnAa n OCHOBHbIE csoricTBa. BoluncneHme oBoiHOro MHTEerpana ceengeHnem
K NOBTOPHOMY. 3ameHa nepemMeHHbIX B [0BOMNHOM nHTEerpane. BbluncneHne nnowaan nnockomn tpurypbl u obbema Tena c
MOMOLLbIO ABOMHOIO nHTEerpana. MexaHunyeckune npunoXxeHums OBOWHbIX nHTEerpanos (Bbl'-II/ICJ'IeHI/Ie Maccbl, CTaTU4eCKnx
MOMEHTOB, MOMEHTOB MHEPLUN, KOOPOANHAT LUEeHTpa TAXeCTUn naockom I'IﬂaCTI/IHbI). MNoHsaTne TpOI7IHOFO, N-KpaTtHOro
MHTEerpasos.

Tema 21. OudpdoepeHumanbHble ypaBHEHUsi NEPBOro Nopsiaka.

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

Tema 22. OnchcpepeHumnanbHbie ypaBHEHUS BbICLLUUX MOPSAOKOB.

OundpbdpepeHLmanbHble ypaBHEHMS NMopsiaKa N, OCHOBHbIE CBEAEHNS O HUX: (DOpMa 3anincu; pelleHune; HaqyanbHble
ycnosusi; oblee u YactHoe peweHns. 3anada Kowwn ans Y nopspaka n, LOMycKalowero NoHUXeHne nopsaka.
NuHeiHble OY nopsaka n. JIMHEHO 3aBUCKMbIE U HE3aBMCUMbIE CUCTeMbl doyHKUMA. OnpenenvTens BpoHckoro.
CTpykTypa obLiero peleHns 04HOPOAHOMO U HEOAHOPOLHOMO IMHEHOIO ypaBHEHUS. XapakTepucTMYeckoe ypaBHeHNE.
NHeinHoe ypaBHeHKe Nopsiaka N ¢ NOCTOSHHBIMU KO3gMPMLIMEHTAMI U ero pelueHne. MprHLMN cynepnoanuun.

Tema 23. Uucnossble psgbl.

MoHsTMe YncnoBoro psiaa. YactuyHas cymma, octaTtok, CX0AMMOCTb U pacxoanuMocTb, cyMMa psiaa. Heobxoommblii
NPU3HaK CXOOMMOCTU 1 [OCTaTOYHbIM NPU3HAaK PacxoauMocTy psiaa. Psio reometpudeckoit nporpeccumn n 06061WEHHbIR
rapMOHUYECKNIA pAL, YCNOBMS UX CXOANUMOCTU U pacxoammocTu. MNMprnaHaku cxoanMocTy pSaoB C MNONOXUTENbHbIMU
yneHamu (cpaBHeHus, Janambepa n Koww). 3Hakovepeaytowmecs psiobl. MpusHak JleitbHuua. OueHka ocTaTka
3Hakoyepenytowerocs psiaa. AGCOMOTHO 1 YCNOBHO CXOASIUMECS PSLbI.

Tema 24. ®yHKUMNOHANbHbIE PSObI.

MoHsATUE PYHKLMOHANBHOrO psaa, ero CyMMbl 1 cxoammocTui. CteneHHol psa. VHTepsan n paanyc abcontoTHOM
CXOAMMOCTY CTeNneHHoro psiaa. ObnacTtb CX0AMMOCTY CTENEHHOMO psifa 1 eé HaxoxaeHue. CBOMCTBA CTENEHHbIX PSAOB.
Panbl Tennopa n MaknopeHa. PasnoxeHune pyHkunii B pag Tennopa n MaknopeHa. lNpumeHeHne CTeneHHbIX psaos B
NPVBANXEHHBIX BbIYMCNEHUSX. TpuroHoMeTpuyeckuin pag. Psn dypbe. PaznoxeHne doyHKLMiIA B psia Dypbe. Psabl
®ypbe ans YETHLIX N HEYETHBLIX PYHKLNIA.

Tema 25. KombuHatopuka.

KOM6I/IHaTOpI/IKa 1 e€ OCHOBHas 3apavya. ﬂpasvma CyMMbl 1 NMpon3seneHns KOM6I/IHaT0pI/IKI/I. PasmelleHus, covetaHus,
nepecTtaHoBKMU, NOACYET MX Ymcna.

Tema 26. CnyuaiiHble cO6bITUS U X BEPOSTHOCTM.

Mpeamet Teopumn BepoaTHOCTEN. [ToHATME CnyYaiHOro SKCnepuMeHTa U CTaTUCTUYECKOR YCTOMYMBOCTI €ro NCXOL,0B.
MpocTpaHCTBO aneMeHTapHbIX cobbITUiA. ChyyaliHble cobbiTUS, AecTBUA HaL HAMU. Knaccuyeckoe, reoMeTpUYecKoe 1
CTaTMCTMYeCcKoe onpeneneHns BeposTHocTU. CBOMCTBA BEPOSATHOCTU. YCNOBHAS BEPOATHOCTL CobbITUS. HesaBucumble
1 3aBMCUMble COBbITUSA. DOPMYNbI CNOXEHNS U YMHOXEHUS BEPOATHOCTEN. DopMyna nonHoi BeposTHOCTM. dopmyna
Baiieca. MNoBTOpHbIE ncnbiTaHns. Cxema n coopmyna bepHynnu. MprbnnxéHHble popmynel MNyaccoHa u
Myagpa-Jlannaca.

Tema 27. Cny4anHble BENIMYMUHbI.

[MoHsATME cnyyanHoWm BennyYuHbl. PyHKUMA pacnpeneneHns BePOSTHOCTEN CNyYaiHOM BEMYMHbI U €€ CBOWCTBA.
JuckpeTHas n HenpepbiBHAs CryyaiiHble BENNYKHbI, OCHOBHbIE CMOCODbI NX 3aaaHns. YMCnoBble XapakTeprUCTKM
Cny4ainHom BennynHbI: MateMaTnyeckoe oXnaaHue, oucnepcus, cpenHee KksaapartmyHoe OTK/IOHeHVe, Moaa, MeamaHa,
HayanbHbIe 1 LeHTpanbHble MOMeHThI. CBOMCTBA MaTeMaTnyeckoro oxmnaanusa n gucnepcunm. OCHOBHbIE 3aKOHbI
pacnpeneneHns cnyyariHbix BENNYMH: BUHOMUanbHbIRA, MyaccoHa, paBHOMEpPHBI, NoKasaTenbHbI U HOPMarbHbIA, NX
yucnoBble xapakTepucTukn. HepaseHcTeo Yebbiwesa. MoHsATE 0 3akoHax BONbWKX YACEN U LIEHTPaNbHOW NpenenbHON
Teopeme Teopun BEPOSTHOCTEN.

Tema 28. OCHOBHbIe MOHSATUS U 3aJa4Yn MaTeMaTUYecKon ctatucTuku. Metoapbl 06p350TKVI JKCNepuMeHTalbHbIX
AaHHbIX.

MpeameT 1 OCHOBHbIE 3aA4a4M MaTeMaTNMYecKon CTaTUCTUKK, €€ B3aMOCBS3b C Teopuel BeposaTHOCTEN. [TeHepanbHas
COBOKYMHOCTb U BbibopKa 13 Heé. BbibopouHblii MeTon. OCHOBHbIE cNocobbl 3a-NNCK BbIBOPKN: BAPUALMOHHDBIA psif;
CTaTUCTMYECKUIA OUCKPETHbIA N MHTEPBANbHbI psabl. [paduyeckoe n3o6paxeHne cTaTMcTUYECKNX PsnoB
pacnpegneneHns BbIBOPKM (MOAUFOH, FMCTOrpamMma). YicnoBsble xapakTepucTuku BbIBOpKM (CpenHee apngoMeTUIECKOE,
avcnepcus, cpegHee KeaapaTuyHoe OTKNOHeHWe, Moaa, MeamaHa). CoBpeMeHHble cTaTUCTMYecKue nakeTbl aHanmsa
JaHHbIX ¢ ncnonb3osaHvem NOBM.
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

C6opHUK 3a8aHunii No Matematrke (onpefeneHHblii UHTerpan 1 ero NPUNOXeHNs) -
https://shelly.kpfu.ru/e-ksu/docs/F_685784473/sbornik.zadach._opredelennyj.integral_.pdf?p_random=17024

C6opHKK 3a4a4 ansi caMocTosiTeNbHOM paboTbl Mo MaTeMaTuke (HeonpeneneHHbI uHTerpan) -
https://shelly.kpfu.ru/e-ksu/docs/F_2013310937/sbornik.zadach._neopredelennyj.integral_.pdf?p_random=277583

OnekTpoHHO obpasoBatenbHblii pecypc "AdnddepeHumnanbHble ypasHeHus 1 (01.03.02)-00" -
https://edu.kpfu.ru/course/view.php?id=2285

OnekTpoHHO obpasoBaTtenbHblil pecypc "MaTtematuka 3 (15.03.01)- 00" - https://edu.kpfu.ru/course/view.php?id=2267
OnekTpoHHO obpasoBatenbHbIil pecypc "MaTematuka" - https://edu.kpfu.ru/course/view.php?id=2034

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHWEM 3TanoB UX oopMUpPOBaHMS B NpOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U OOPM KOHTPOJISt UX OCBOEHMUS

dopmMa KoHTpons OueHunBaeMblie
KOMMeTeHLUun

dran TeMmbl (paspenbl) AUCLUUNUHBI

Cemectp 1
TeKyLL Ui KOHTPOJIb

1. Onpenenutenn.

2. Matpuupil.

3. CncTeMbl NMHERHBIX anrebpanvyecknx ypaBHEHWIA.

4. ApudpmeTnyeckuin Bektop. N-MepHoe BeK-TOpHOe
NpPOCTPaHCTBO. EBKNNAOBO NPOCTPAHCTBO.

5. BekTopHas anrebpa.

6. [MpsAMble NMHWUM 1 NNOCKOCTH.

7. KpvBble 1 NOBEPXHOCTU BTOPOro nopsaka.

8. KomnnekcHble yncna. MHorouneHsl 1 anrebpanyeckue
ypaBHEHWSI.

1. Onpegenutenu.

2. Matpuupl.

3. CucTeMbl NUHENHBIX anrebpanyecknx ypaBHeHMWIA.
4. ApndomeTunyeckmnin Bektop. N-MepHoe Bek-TOpHOe
5 KoHTponbHas OMK-3 , MK-19 NPOCTPaHCcTBO. EBKNNAOBO NPOCTPAHCTBO.

lNncbMeHHoe
1 |momauwHee 3apanune [[MK-19, OlK-3

pabota 5. BekTopHas anrebpa.
6. MNpsiMble NMHUM 1 NNOCKOCTM.
7. KpvBble 1 MOBEPXHOCTW BTOPOro nopsaka.
8. KomnnekcHble yncna. MHoro4neHsl 1 anrebpanyeckue
ypaBHEHUS.
3ader Or1K-3, MNMK-19
CemecTp 2

| TekyLymit KoHTpOnD) |

CrpaHunua 8 13 28.
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

[NncbmeHHoE
[omaliHee 3agaHme

MNnK-19, OriK-3

9. MHoxecTBa yncen. JencreuTtenbHble yncna. @yHKuusS.

10. Npenen YicnoBo NOCNEnOBATENbHOCTA, (OYHKLIMK.

11. HenpepbIBHOCTb (oyHKLMU. TOYKM paspbiBa.

12. MNpownseogHble 1 audbdepeHumansl PyHKLUN OLHOW
NepemMeHHoNn.

13. OcHoBHble TeopeMbl 0 AnddepeHunpyembixX PYHKLNSX U NX
NPUNOXEHUSI.

14. NccneposaHune oyHKLMIA C MOMOLLbIO NPOVU3BOAHbIX,
NOCTPOEHMNE NX rpaconkoB.

15. ®dyHKUMNS N-NepeMeHHbIX.

16. MNponssoaHble 1 auddepeHumansl PYyHKLUN N-NePEMEHHbIX.
OneMeHTbl Teopun nonsl.

17. DKCTPEMYMbl (PYHKLUMIA HECKONBbKUX MEPEMEHHbIX.

KoHTponbHas
paboTa

MNnK-19, OrK-3

9. MHoxecTBa Yncen. lencteutenbHble yucna. PyHKUMS.

10. lMpenen yncnoBom NnocnenoBaTeNbHOCTH, PYHKUMN.

11. HenpepblBHOCTb dOyHKUUKU. TOYKM paspblisa.

12. MNpounssogHble 1 anddepeHumnansl PyHKLUN OLHO
nepemMeHHoi.

13. OcHoBHbIe TeopeMmbl 0 andbdoepeHUnpyeMbIX PYHKLUSAX U NX
NPUNOXEHMNS.

14. NccnepoBaHue oyHKLMIA C MOMOLLBIO NPOU3BOAHbIX,
NOCTPOEHMNE MX rpaconKos.

15. ®YyHKUNS N-NMEepPEeMEHHbIX.

16. lNponssogHble 1 auddepeHumansl PYHKUMN N-NEepPEMEHHbIX.
OneMeHTbl TeEOpUN Nonsl.

17. SKCTPEMYMbI (PYHKLUMIA HECKONBbKUX MEPEMEHHDIX.

SK3aMeH

OrK-3, MK-19

CemecTp 3

TeKyLLNA KOHTPO/Ib

[MncbMeHHoe
[oMallHee 3aaaHue

OrK-3, MnK-19

18. HeonpenenéHHbii nHTerpan.
19. OnpenenéHHblii nHTerpan. HecobCTBEHHbIE MHTErpasb.
20. KpaTHble nHTerpansi.

KoHTponbHas
paboTta

MNnK-19, OrK-3

18. HeonpenenéHHbliii MHTerpan.
19. OnpenenéHHbiii nHTerpan. HecobCTBEHHbIE MHTErpabl.
20. KpaTHble uHterpanb..

3auver

OrK-3, MK-19

CemecTp 4

TeKyLLMI KOHTPO/1b

[NncbmeHHoe
[omatluiHee 3agaHne

MNnK-19, OrK-3

21. OnddpepeHunanbHbie ypaBHEHMS NePBOro nopsaka.

22. NndphepeHumanbHbie ypaBHEHUS BbICWINX NOPSAAKOB.

23. Yncnosble pagbl.

24. OyHKUMOHANbHbIE PSALbI.

25. KombrHaTopuka.

26. CnyyaiiHble COBbITVS U MX BEPOSITHOCTY.

27. CnyyaliHble BENNYMHbI.

28. OCHOBHble NOHATMSA 1 3a4a4y MaTeMaTNYeCcKon CTaTUCTUKM.
MeTonpbl 06paboTku SKCNEPUMEHTANbHbIX AaHHbIX.

KoHTponbHas
paboTa

MNnK-19, OrK-3

21. OudbhepeHumanbHble ypaBHEHUS NEPBOro nopsiaka.

22. IunhhepeHumanbHble YpaBHEHNS BbICWIMX NOPSALKOB.

23. Yucnosble psaabl.

24. dyHKUMOHAaNbHbIE PAAbI.

25. KombuHaTopuka.

26. Cny4aliHble cobbITMSI U X BEPOSITHOCTU.

27. CnyyaliHble BENNYMHDI.

28. OCHOBHblE NOHATMSA 1 3a4a4m MaTeEMaTUYeCKOM CTaTUCTUKM.
MeTtonbl 06paboTku aKcnepruMeHTanbHbIX AaHHbIX.

9Kk3aMeH

OrK-3, MK-19

6.2 OnucaHue nokasateneun n Kputepues oueHuBaHus KOMMeTeHUMi Ha pa3nuyHbIX 3Tanax ux oopMmpoBaHus,
onucaHue wkKan oueHnsaHuns
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Kputepum
®opma OL,eHNBaHU 3ran
KOHTpoOns
OtnnyHo | Xopoliuo | Ynosn. | Heyn.
Kputepum
®opma OLeHUBaHUA 3ran
KOHTpoOns
OTnn4yHO |Xopomo |Y,|:|,osn. |Heyn.
Cemectp 1
TekyLLUA KOHTPONb
MucbmeHHoe  |[paBUNbHO BbINOMHEHDI |[1PaBMbHO BLINONHEHA (3a4aHWs BbINMONHEHbI  (3aAaHns BbINOMHEHD
JoMalHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHve MNpogeMoHCTpMpoOBaH  |3agmaHui. MpucytcTayioT MponLeMoHCTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT CepbésHble OWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHNs MatepuanoMm. (HesHauUTeNbHble MNpPOLEMOHCTPMPOBAH  |ypOBEHb BNaAeHNS
MposiBneHs.l ownobKu. YLOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCX0OHbIe MpoLeMOHCTPUPOBaH  [ypOBEHb BNafeHUs MposiBneHs.
CnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. He[oCcTaTouHbIE
NPVUMEHNATb 3HaHNA 1 [BnageHus matepranoM. |[posiBneHbl HU3KKe CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM NPUMEHSATbL 3HAHNA 1~
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATbL 3HAHNA U [yMEHUS K BbIMOMHEHWIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHWUIA.
KOHKPETHbIX 3a4aHuI.
KoHTponbHas |[pasBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. 6orblas 4acTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbésaHble owmnbKu. Hey0OBNeTBOPUTENbHbIN
BNafeHns matepuanoMm. (HesHauymTenbHble MNponoeMoHCTpMpoBaH  |ypoBEHb BNageHNs
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MpooeMoHCTPMPOBaH  [ypoBEHb BNageHUs MposiBneHs
cnocobHoCTM XOpOLWWniA ypOBEHb mMarepvanom. HepocTaToyHble
NPUMEHSATb 3HaHNA 1 [BnageHus matepwanoM. |[posiBneHbl HU3KKe cnocobHoCcTM
YMEHUS K BbINONHEHUIO |posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NMPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
NMPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHMS K BbINOMHEHNIO [KOHKPETHbBIX 3a4aHWUIA.
KOHKPETHbIX 3a0aHWIA.
3auTteHo He 3auteHo
3aver Obyuvarowuitics obHapyXun 3HaHne ocHoBHoro  |Obyyatowniics 06HapyXun 3HaYMTENbHbIE
y4yebHO-NporpaMMHoro matepuana B 06beMe, npo6enbl B 3HAHNSIX OCHOBHOTO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro mMatepmana, Lonyctun
npencTosiein paboTbl MO CRELMANbHOCTY, NPUHUMNUANbHBIE OWMOKU B BbINONHEHUN
Crpaswicy C BbIMOMHEHNEM 3a0aHU, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpamMoi JUCLUMMAMHBL.  |cNocoBeH NPOAOMXUTE 0ByYeHNe nnu
NPUCTYNUTb MO OKOHYaHWU YHMBEpCUTeTa K
npogoeccroHanbHon oesTenbHocTy 6e3
JONOSTHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
LNCUMMNINHE.
CemecTp 2
TeKywW i KOHTPONb
MucbmeHHoe  |MpaBUNbHO BbINONHEHBI |[1PaBMIbHO BbINONHEHA (3a4aHuns BbINONHEHbl  (3aAaHns BbINOMHEHD
JoMalHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3agaHve MpogeMoHCTpMpoOBaH  |3agaHui. MpucyTtcTayioT MponLeMoHCTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHNs MatepuanoMm. [HeaHauuTeNbHble MpOoLEMOHCTPMPOBaH  |ypOBEHb BNafeHNUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBOCX0OHbIE MpoLeMOHCTPMPOBaH  [ypOoBEHb BNafaeHUs MposiBneHs.
CnocobHOCTM XOpOLLWIA YPOBEHb MaTepuanom. He[ocTaTouHble
NPVUMEHSATb 3HaHNA 1 [BnaneHus matepranoM. |[posiBneHbl HU3KKe CnocobHOCTK
YMEHWS K BbINONHeHWO |MposiBNeHbl cpefHne  [cnocobHOCTM MPUMEHSATbL 3HAHNSA U
KOHKPETHbIX 3afaHuid.  [cnocobHOCTK NPUMEHSATb 3HAHNSA U [yMEHUS K BbIMONHEHWIO
NMPUMEHSATbL 3HAHUA U [yMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3a4aHWiA.
YMEHWS K BbINOMHEHUIO |KOHKPETHbLIX 3a4aHWUiA.
KOHKPETHbIX 3a4aHUIA.
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HaumTenbHble Npobenel
crucTeMaTm4eckoe un y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst marepwuana, gonycTtun
maTtepuana, ymeHue npeayCcMOTPEHHbIE JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3agaHus, YCBOW OCHOBHYIO no npodgoeccuu, NpeayCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpasuncs ¢ Nporpammoin 3a8aHni n
nNporpamMmoi, yceomn  |peKOMEHLOBAHHYIO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO nuTeparypy 1|nporpammoi NpeLyCMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HaKOM C OMCUMNAWHBI, NOKasan |nporpaMMoii, 3HakKoM C (Mnv NpucTynnuTb No
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpamMmoin CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVNCUMNAWHBI, YCBOMA  |CAMOCTOSTENBHOMY MOrpewWwHoCTN B OTBETE | AONOMHUTENbHbIX
B3aMMOCBS3b OCHOBHbIX |TOMOMHEHMIO 1 Ha 3K3aMeHe 1 npu 3aHATUI NO
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbINOMHEHNM COOTBETCTBYIOWEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOpYECKMe [eaTenbHOCTN. 3HaHMAMKU Ons nxX
cnocobHocTn B ycTpaHeHns noa
NMOHUMAaHWK, N3N0XEHWM PyKOBOLCTBOM
1 NCMONb30BaHNN npenogasaTens.
y4ebHO-NPOrpamMMHOro
maTepuana.
Cemectp 3
TeKywWUin KOHTPONb
lMncbmeHHoe  |[paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
JomalHee BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanoNoBKHY. [MEHEE YEM HAMONOBUHY.| 1
3ajaHue [MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMNI YPOBEHb MpucyTcTeyloT cepbé3aHble owmnbKu. HeynoBNEeTBOPUTENBHbI
BNafeHns MatepranoMm. |HesHaumTenbHble MNpoaeMoHcTprpoBaH [ypoBeHb BnaneHus
MposiBneHsbl ownbKm. yOOBIETBOPUTENbHBIA  (MaTepuanom.
npeBoCcxoAHble lMpooeMoHCTpUpoOBaH  |ypoBEHb BNadEeHNS MposiBneHsb
cnocobHoCTM XOPOLWMA YypOBEHb maTepuanom. HefoCTaToYHbIe
NPYMEHATb 3HaHMA 1 |BnadeHus matepuanom. [posiBneHbl HU3Kne cnocobHoCcTM
YMEHUS K BbINONHEHUIO |[posiBNeHbl cpefHne  |cnocobHocTH MPVUMEHSITb 3HAHUS 1
KOHKPETHbIX 3afaHuWii.  [cnocobHOCTM NPUMEHSTb 3HAHMA U |[YMEHWS K BbINOMHEHWIO
NMPUMEHSITb 3HAHUS U [YMEHWS K BbINOMHEHWIO |KOHKPETHbIX 3a4aHu.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a0aHuN.
KOHKPETHbIX 3a0aHWIA.
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
MNpooeMoHCTpMpoBaH  [3amaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafeHns matepuanoMm. (HesHauymTenbHble MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoCXoAHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
cnocobHoCTM XOpOLWWiA YpOBEHb mMarepvanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe cnocobHocTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
y4yebHO-NporpaMmMHoro matepuana B 06 beme, npo6enbl B 3HAHNSIX OCHOBHOTO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npencrosiei paboTbl MO CReLUansHOCTH, NPVHUMNanbHble OWMOKM B BbIMONHEHWN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
npeaycMOTPEHHbIX MPOrpaMMol AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHue nnm
NPUCTYNUTb NO OKOHYaHWM yHMBEpPCUTETA K
npogoeccroHanbHon oesTenbHocTy 6es
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
LMCLMNNNHE.
CemecTp 4
TeKyL i KOHTPONb
MNMucbmenHoe  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINOAHEHA (3a4aHuUs BbIMOAHEHbI  |3a4aHns BbIMOMHEHbI
JoMallHee BCE 3a4aHus. bonblwag yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHue MNponoeMoHcTpupoBaH  [3adaHuii. MpucyTcTyOT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npesocxoAHble [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLWNIA ypOBEHb martepuvanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CnocobHOCTM
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
MPUMEHSATb 3HAHUAA U [yMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHU.
KOHKPETHbIX 3a4aHuI.
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbINONHEHA [3a0aHuns BbINMOMHEHbI  (3a0aHWS BbiNOMHEHD
pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 2
MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHauynTenbHble MNpooeMOoHCTpMpOBaH  |ypoBEHb BNageHns
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MponeMOHCTPMPOBaH  [ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOPOLMNA YypOBEHb marepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnaneHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHMS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHWUIA.
KOHKPETHbIX 3a0aHui.
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

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

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

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

Cemectp 1

TekyLwWUin KOHTPONb

1. NMncbMeHHOe poMallHee 3apaHue

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

MNpumepHble 3apaHns:

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

Tema 2. [leiicTBMSA HaL MaTpuuUamm (COXeHNe, YMHOXEHUE Ha YACNO, NUHERHAs KOMOBMHaLIMS MaTpULL, YMHOXEHMEe Ha
MatpuLly); anemeHTapHble npeobpasoBaHust MaTpuL; obpaTHas MaTpuLia, OCHOBHbIE CNOCODbLI €€ HaXOXAEHNS;
MaTpWYHblE YPaBHEHNS, NX PELLEHUNE; AENCTBNS HAL apUdIMETUYECKMMM BEKTOPAMU (CIOXEHNE, YMHOXEHME HA YACNO,
NMHeliHas KoMOVHaLMS BEKTOPOB); CKaNSIpPHOE NPOoV3BeAeHNe BEKTOPOB, UX OPTOrOHaNIbHOCTb.

Tema 3. MatpuuHas 3anucb C/AY. Pewexune CI1AY Metonom ob6paTHoin MaTpuLbl. @opmynbl Kpamepa. OneMeHTapHble
npeobpasosaHus CJIAY. PeweHnne CI1AY meTtonom [Maycca. dyHaameHTanbHas cuctema peweHuii (PCP), eé
HaxoxaeHue. MpencrasneHune oblero peweHns 0LHOPOLHON cucTeMbl Yepe3 DCP.

Tema 4. [leiicTBUS HAL apVPMETUHECKUMI BEKTOPAMY (COXEHMWE, YMHOXEHMWE Ha YMCNO, NIUHEVHas KoMbrHaums
BekTOpoB). CkanspHoe Npon3BeneHNE BEKTOPOB.

Tema 5. PelueHne npocTtelimnx 3anay BEKTOPHON anrebpbl B KOOPAMHATHOW hopMe (BblYMCNEHNE ONNHBI U
HanpaBnsWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOYKAMW; PACCTOSHNS MEXOY TOUYKaMU;
KOOPAMHAT TOYKK, aensauein oTpe3ok nononam). CkansapHoe NponsseneHne BEKTOPOB, €ro MPUMEHEHNE AN peLeHns
reoMeTpryeckmx 3anad (Bbl4MCNEHE yrna Mexay BeKTopamm, AJIMHbl BEKTOPA, MPOEKLIMU BEKTOPA Ha BEKTOP). Ycnosne
nepneHanKynspHOCTY BEKTOPOB. BEKTOpHOE 1 CMelwaHHoe NPon3BeAeHNS BEKTOPOB, UX MPUMEHEHNS A5 PeLeHns
reoMeTpuyeckux 3agad (Bbl4MCcneHne nnowaneii TpeyronbHUKOB 1 napannenorpammoB, 06 EMOB TETPA3LPOB U
napannenenvnenos). YCNoBus napannenbHOCTU 1 KOMNIaHapPHOCTU BEKTOPOB.

Tema 6. CocTaBneHve ypaBHEHMW NPAMOI Ha MNNOCKOCTU. PaccTosiHMe OT TOYKU A0 NPSMONA. Yron Mexay LBYMS
npsMbIMA. Touka nepeceveHns NpsaMbiX. YCNoBMSA napanienbHOCTU 1 NeprneHankynsapHOCTU AByX NpsSMbIX. [TNOCKOCTb.
HopmanbHblil BEKTOP NMNOCKOCTH, ero HaxoxaeHne. CocTaBneHne ypaBHeHWiA NNockocTy. BaanmHoe pacnonoxeHue aByx
MNoCcKocTei. PaccTosiHne OT TOYKM A0 NAOCKOCTW. HanpaBnsowmin BEKTOP NPSMOL B MPOCTPAHCTBE, €ro HaXoXAeHue.
CoctaBneHuve ypaBHeHUiA NpsMON B NpocTpaHcTBe. BaauMHoe pacnonoxeHune AByx NpsiMbix B MpocTpaHcTee. BaanmHoe
pacnonoXxeHue NPSMOR 1 NNOCKOCTW.
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

Tema 7. knaccudomkaumsa anrebpanyecknx KprBbix BTOPOro Nopsiaka; OKPyXHOCTb, annunc, runepbona, napabona, nx
KaHOHMYECKUEe YPaBHEHNS, XapakTePUCTIKU; MOCTPOEHUE OKPYXHOCTW, anaumnca, riunepbonbl, napabonbl, 3aaaHHbIX
06WuM ypaBHEHUEM.

Tema 8. KomnnekcHble 4ucna, nx nsobpaxeHve Ha nnockocTu. PasnmyHble (oopMbl 3anmcyt KOMMNEKCHBIX YUCen.
Lenctensa Haa KoMnnekcHbiMM Yucnamu. dopmyna Myaspa. VI3BneyeHve KOpHS N-0ii CTENEHN N3 KOMIMIEKCHbIX YMCe.
HaxoxaeHue kopHeii anrebpanyeckix ypaBHEHW Ha MHOXECTBE KOMMIEKCHBIX Yicen (B YaCTHOCTM KBaApaTHOro
ypaBHEHNS).

2. KoHTponbHas pabora

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

MpumepHble 3apaHns:

Tema 1. Onpenenutenu 2-oro, 3-ero NopsAKOB, NOPSAKA N; CBONCTBA onpeaenvnTenein; MMHopbl 1 anrebpanyeckme
LOMOMHEHNS; PA3NOXEHNE ONPELENNTENS MO ANEMEHTAM CTPOKM Unm cTonbua; BelMCNEHNE OnpenenuTenei.

Tema 2. [leiicTBUS HAL MaTPULAMKN (CNIOXEHWE, YMHOXEHWNE HA YUCNO, NMMHENHAS KOMOMHALIMS MATPULL, YMHOXEHME Ha
MaTtpuuy); anemeHTapHble npeobpasosaHns MaTpul; obpaTHas MaTpuLLa, OCHOBHbIE CMOCODbLI €€ HAXOXAEHWS;
MaTpuW4Hble YPaBHEHNS, NX PeELleHne; AeNCTBMSA HaL apuddMeTUHeCKMMM BEKTOPaMIK (CNOXEHNE, YMHOXEHME Ha YACNO,
NIMHeHas KOMBUHALMS BEKTOPOB); CKaNSPHOE NPOU3BEAEHNE BEKTOPOB, X OPTOrOHabHOCTb.

Tema 3. MatpuyHas 3anuce CJ1AY. Pewenue C/TAY meTonom obpartHoi matpuubl. dopmynbl Kpamepa. 9nemeHTapHble
npeobpasosaHusi CITAY. PeweHne CJTAY meTonom Maycca. dyHaameHTanbHas cuctema peweHuii (PCP), eé
HaxoxaeHue. MNpencTtaBneHne obLWero peleHns 0aHOPOLHOM cucTeMel Yepes OCP.

Tema 4. [leiicTBMSA HAL apndMETUHECKMMUN BEKTOPAMM (CNOXEHME, YMHOXEHMUE Ha YACNO, NNHEHas KoMbnHaLms
BEKTOPOB). CkansipHoe Npon3BeaeHne BEKTOPOB.

Tema 5. PewweHune npocTeiiunx 3anay BEKTOPHON anredpbl B KOOPAMHATHON oopMe (BbIYUCNEHNE LNUHDBI U
HanpasnsLWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a0aHHOro ABYMS TOYKAMMW; PACCTOAHUS MEXOY TOYKaMMU,;
KOOpAMHAT TOYKK, Jensuen oTpesok nononam). CkanspHoe nponsseneHne BeKTOPOB, ero NpUMeHeHne Ans peleHns
reoMeTpryeckmx 3anay (BbldMcneHne yrna Mexay BeKtopamu, AfIMHbl BeKTopa, MPoeKkLmMn BEKTOpa Ha BEKTOp). Ycnosne
nepneHanKynspHOCTY BEKTOPOB. BekTOpHOE 1 CMelwaHHoe Npon3BefeHNs BEKTOPOB, UX MPUMEHEHNS AN peleHns
reoMeTpUYecknx 3aaay (BblYUCNeHNe Nnowanel TPeyronbHKOB U napanienorpaMmoB, 06 EMOB TETPasLpoB U
napannenenvnenos). YCnosus napannenbHOCTU 1 KOMNIaHapHOCTU BEKTOPOB.

Tema 6. CocTasneHve ypaBHeHUn NpSAMoO Ha NNOCKOCTU. PaccTosiHne OT TO4KM A0 NPsSIMON. Yron Mexay ABYMS
npsMbIMU. To4ka nepeceveHns NpambiX. YCNoBms napanienbHOCTU 1 NepneHankynsapHOCTU AByX NpsiMbIX. [1N10CKOCTb.
HopmanbHblil BEKTOP NNOCKOCTM, ero HaxoxaeHne. CoctaBneHne ypaBHeHuid NnockocTu. BaammHoe pacnonoxeHue aByx
nnockocTei. PacctosiHne oT TO4kM A0 NAOCKOCTW. Hanpaensowmin BEKTOp NPSIMON B MPOCTPAHCTBE, €ro HaxoXaeHue.
CocTaBneHuve ypaBHeHUiA NpsIMOl B NpocTpaHcTee. BaauMHoe pacnonoxeHne aByx NpsiMbix B NpocTpaHcTee. BaanmHoe
pacnonoxeHne nNPSAMoin 1 NIOCKOCTMU.

Tema 7. knaccugpukaums anrebpaniyeckmnx KprBbIX BTOPOro Nopsiaka; OKPYXXHOCTb, annunc, runepbona, napabona, ux
KaHOHUYECKME YPaBHEHNS, XapaKTEPUCTUKM; MOCTPOEHNE OKPYXXHOCTHW, annunca, runepbonsl, napabonbl, 3a8aHHbIX
00LWMM ypaBHEHUNEM.

Tema 8. KoMnnekcHble Ynicna, nx nsobpaxeHve Ha nnockocTu. PasnunyHble doopMbl 3anmMcK KOMMIEKCHbBIX YnCe.
Hericteng Hag koMmnnekcHbIMU Yucnammu. dopmyna Myaspa. V3BnedeHne KOpHS n-0l CTeNeHn U3 KOMMAEKCHbIX Yncen.
HaxoxeHune KopHel anrebpanyeckux ypaBHeHU Ha MHOXECTBE KOMMNEKCHBIX YCeN (B HAaCTHOCTU KBaapaTHOro
ypaBHEHNS).

3aver

Bonpochbl k 3a4ery:

1. Onpegenutenu 2-oro n 3-eronopsiaka, nx sbldncneHne. OCHOBHblE CBONCTBA onpeaenvTeneii.

2. MNMoHsiTMe onpenennTens n-oro nopsiaka. MuHop n anrebpanyeckoe LOMOMHEHNE aNEMEHTA onpenenuTens. Teopema o
PasnoXeHUn onpenennuTens no anemMeHTam CTPoKu unm ctonbua.

3. MNoHATMe maTpuubl. HYacTHble BUAbI MaTpuUL (KBaapaTHas, TpeyronbHas, AnaroHanbHas, Hynesas, eAMHNYHas).

4. OnemeHTapHble NpeobpasoBaHuns MaTpuL. MNoHSITUE 3KBUBANEHTHOCTM U PaBEHCTBA MaTpuLL.

5. lerictBma Hag Matpuuamm (CROXeHne, BbiYMTaHne, yMHOXEHMEe MaTpuLLbl HAa YACNO, YMHOXEHNE MaTpULbl Ha MaTpuLy)
1 ux ceolicTea. JInHelHas KoMBMHaLWSA MaTpuL,.

6. MuHop n -oro nopsiaka, 6asucHbIN MUHOP, PaHr MaTprubl. BeluucneHre paHra matpuvubl.

7. MoHsiTMe obpaTHo MaTpuLbl. BoipoXAEHHbIE 1 HEBLIPOXAEHHbIE MATPULLI. Teopema O CyLLeCTBOBaHUM 0BpaTHOM
maTtpuLibl. OCHOBHbIE CNOCOObLI HAXOXAEHUS 0BPaTHOM MaTPULLbI.

8. MaTpunuHble ypaBHEHNS 1 NX PELIEHNE.

9. MoHsITHe cMCTEMbI NMHEHbIX anrebpaundeckux ypaBHeHuin (CITAY). YacTtHole Buabl CI1AY (kBagpaTHas, 0oHOpoLHas,
HeogHopogHas). MaTtpuua, pacwmpeHHas matpuua, onpegenutens CI1AY.

10. PeweHwne, MHoxecTBO peweHnii CITAY. CoBMECTHOCTb, HECOBMECTHOCTb, ONPeAenéHHOCTb, HeoNpPeaenéHHOCTb,
akBmBaneHTHocTb CJ1AY. Kputepwnii coemectHoctu CI1AY (Teopema KpoHekkepa-Kanennn).

11. Meton Kpamepa ans peweHus CJTAY 1 ycnosus ero npUMeHNMOCT!.

12. MatpuyHas doopma 3anucu CJTAY. MaTtpuydHblin cnocob (MeTon obpaTtHoit MaTpuubl) pewermnst CJTAY v ycnosus ero
NPVMEHUMOCTW.

13. OnemeHTapHble npeobpaszosaHus C/TAY, nx ocHoBHoe cBolicTBo. MeTon Maycca pewenus CITAY v ycnosus ero
npumeHnMocTu. basncHole 1 cBoboLHbIE HEM3BECTHbIE. HaxoxaeHue oblwero pewenns CITAY. YacTHble pewenust CITIAY.

14. OpHopogHble CJTAY, ycnosus CylecTBOBaHNS NX HEHYNEBbIX PELWEHNIA, CBOACTBA NX YACTHbIX PELLEHNI.
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15. MNoHATME NNHENHON He3aBMCUMOCTM U 3aBUCHMOCTM HaCTHbIX pelweHnin ogHopogHon CI1AY. dyHaameHTanbHas
cvctema peweHuii (PCP) n eé HaxoxaeHwue. MNpeacTtasnexve obuero pewenns ogHopoaHoin CI1AY yepes CP.

16. MNoHATME N -MepHOro apndoMeTn4eckoro sektopa. PaBeHCTBO BEKTOPOB. [leNCTBUS HaL BEKTOPaMU (CNoXeHme,
BbIYMTAHUE, YMHOXEHMWE Ha YUCIIO, YMHOXEHNE Ha MaTpuuy). JIuHeilHas KOMBUHALMS BEKTOPOB.

17. CkanspHoe npov3BeaeHne apudIMeTM4ecknx BeKTOpoB. [NoHATME OPTOroHaNbHOCTU BEKTOPOB.

18. CnctemMa BEKTOPOB 1 eé NHeliHas koMbuHauust. MNoHsITe NMHERHOW 3aBUCMMOCTM 1 HE3aBUCUMOCTY CUCTEMDI
BEKTOPOB. Teopema 0 HEOBXOAMMOM 1 [OCTATOYHOM YCNOBUSIX MMHEAHOI 3aBUCHMOCTMN CUCTEMbI BEKTOPOB.

19. MNoHSATME BEKTOPHOrO NPOCTPAHCTBA, EBKNNA0OBO NPOCTPaAHCTBA . basnc, kaHoHMYeckuiA 6asnc 1 paHr CUCTEMbI
BEKTOPOB.

20. PasnoxeHue BekTOopa B N-MepHOM NPOCTPAHCTBE MO BekTopaM ero 6asuca. KoopamHaTbl BeKTOpa.

21. NoHsaTUE reomeTpuyeckoro sektopa. PaBeHcTBO BEKTOPOB. [1poTmMBONONOXHbIM BekTop. OpT BekTopa. lNpoekuns
BEKTOpA Ha BEKTOP.

22. ["padpnyeckme npasmna CNOXEHWS, BbIMUTAHNS, YMHOXEHNS BEKTOPA Ha YMCHO.

23. KonnuHeapHocTb BekTOpoB. basuc n kaHoHnyeckuit 6asnc nnockoctu . KoopauHatsl BeKTopa.

24. KomnnaHapHocTb BeKTOpoB. basuc n kaHoHuYeckunin 6asnc npoctpaHcTea . KoopamHaTbl BEKTopa.

25. ToHsATHe fekapToBOM CMCTEMbI KOOPAMHAT B TPEXMEPHOM NpocTpaHcTee. Panunyc-BekTop, KOOpAMHATHI TOHKMU.
BbluncneHve onuHbl BEKTOPA; HANPasAsoLWmMX KOCMHYCOB BEKTOPA; KOOPAMHAT BEKTOPa, 3a4aHHOMO OBYMS TOYKaMMU;
paccTosaHMA MexXdy TouKamm.

26. CkanspHoe npon3BeneHne BEKTOPOB, ero CBOWCTBA, BblpaXeHne Yepes KoopanHaTbl BEKTOPOB. BuluncneHue yrna
Mexdy BeKkTopamu. YCnosue opToroHanbHOCT BEKTOPOB.

27. BekTopHOE NpovsBefeHne BEKTOPOB, €ro CBONCTBA, BblpaXeHne Yepes KoopamnHaTbl BEKTOPOB. Bbliucnexune
nnowanen napannenorpamMMmoB 1 TPeyronbHUKOB. YCnoBue KONIMHeapHOCTU BEKTOPOB.

28. CMelwaHHOe NpounsseaeHne BEKTOPOB, CBONCTBA, BbipaXeHne Yepes KoopanHaThl BeKTOpoB. BbluncneHme 06bEmMoB
napannenenunenos 1 TeTPasapoB. YCNoBME KOMNIaHAPHOCTN BEKTOPOB.

29. MpsMas nMHUS Ha NnockocTu, eé obliee ypaBHeHVe. HopManbHbIA 1 HANPaBnsAWMiA BEKTOPbI NpsiMoii. MNocTpoeHre
NPSIMOW.

30. PasnuyHble BUAbl ypaBHEHMW NPAMOIA HA MNOCKOCTY (HOPMaNnbHOE YpaBHEHNE; KAHOHWYECKOE YpaBHEHNE; ypaBHeHne
nNpsMOoK, Npoxoasalen Yepes ABE TOYKW; YpaBHEHME NPAMON C YrNoBbIM KO3(PPULNEHTOM; ypaBHEHNE NPSMO B
oTpesKax).

31. PeweHwne npocTeniumx 3a8a4y ¢ NpsMON Ha MNNOCKOCTA (HAXOXAEHNEe pacCTOSAHNS OT TOYKU A0 NPSMON; Bbl4UCNEHNE
yrna mexgy npsmbIMU; HAXOXAEHNE TOYKN NepecevyeHns NPsIMbIX; yCTaHOBNEHME napannenbHoOCTU 1
neprneHanKynsapHOCTU MPAMbIX).

32. MNnockocTb, eé oblee ypaBHeHNe. HopMasibHbli BEKTOP NMNOCKOCTU U ero HaxoxaeHue. MocTpoeHne nnockocTu.

33. PasnunyHble BUObI YPABHEHWUI MNOCKOCTW (HOPMaNbHOE YpaBHEHWE; YPaBHEHWE NIOCKOCTY, MPOXOAsLER Yepes Tpu
TOYKW; YpaBHEHWE MNOCKOCTY B OTPE3KAX).

34. PeweHne npocTenumx 3a8ay ¢ NNoCKOCTbIO (HAXOXOEHWE PacCTOSIHUA OT TOYKM A0 MAOCKOCTU; BblYUCIEHME yrna
MeXAy NIOCKOCTAMM; yCTaHOBNEHWE napannenbHOCTU 1 NepneHanKynsapHOCTM NIOCKOCTER).

35. MNpsimast NMHKSA B NpOCTpaHCTBe, eé obliee ypaBHeHMe. Hanpasnsowmin BeKTop NPsSIMOiA, ero Ha-xoXaeHue.

36. PasnunyHble BUAbl ypaBHEHWA NPSAMOA B MPOCTPAHCTBE (KAHOHUYECKOE YypaBHEHWE; YypaBHEHNE NPSMON, NpoxXoasilen
yepes [Be TOUYKMW; MapaMeTpnyeckoe ypasHeHue).

37. PewweHwne npocTeiiwmx 3agay ¢ NpsIMOiA U NAIOCKOCTbIO B MPOCTPAHCTBE (BbIYMCNEHNE Yria Mexdy ABYMS MPSAMbIMY,
MeXay NPsIMOW 1 NMIIOCKOCTbIO; YCTAaHOBMIEHUE MapasnenbHOCTN U NeprneHankynspHOCTU ABYX NPSMbIX, MPSMON 1
MNOCKOCTM; HAXOXAEHMEe TOYKN NepeceveHns MpsMori U NNOCKOCTH).

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

39. OKpYXHOCTb, €€ KaHOHMYEeCKoe U HopMalbHoe ypaBHeHusl. Obluee reoMeTpuyeckoe CBOMNCTBO TOYEK OKPYXHOCTY.
MocTpoeHne OKpPYXXHOCTM, 3a4aHHON 0BLWNM YpaBHEHUEM.

40. dnnunc, ero KAHOHMYECKOE YpaBHEHWE U xapakTepucTku. ObLiee reoMeTpryecKoe CBOMCTBO TOUEK SNMMCA.
MocTpoeHve annunca, 3a4aHHoro 0bLWMM ypaBHEHNEM.

41. T'mnepbona, eé KaHOHNYECKOE YpaBHEHUE U xapakTeprcTukn. ObLiee reoMeTpnyeckoe CBOMCTBO TOUEK rmnepbonsi.
MocTtpoeHne runepbonbl, 3a0aHHON OBWMM YypaBHEHMNEM.

42. Mapabona, eé kKaHOHMYEeCKoe ypaBHeHMe 1 xapaktepucTukin. Obliee reoMeTprnyeckoe CBOMCTBO ToYek napabosbi.
MocTtpoeHne napabonbl, 3a4aHHON 0BLWNM YpaBHEHNEM.

43. MoHaTne anrebpanyeckoin NoBepxHoCTU 2-0ro nopsiaka. Cdepa, eé KaHOHWYECKoe U HopMalbHOE YPaBHEHNS.
ObLiee reoMeTpuyeCcKoe CBOMCTBO TOYEK CCPEPDI.

44. dnnuncowng, runepbononipl, MX KAHOHUYECKME YPABHEHUS U FPachVKN.

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

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

47. OeiicTBuUsi HaO KOMMIEKCHLIMM YCnaMy (CNOXeHWe, BblYMTaHne, YMHOXEHWe, feneHve) B anrebpavyeckoin dopme.
48. BossegeHune KOMNIEKCHOro 4ucna B cteneHb. @opmyna Myaspa. /13BneyeHne KopHS U3 KOMMNEKCHOro Yncna.

49. lNoHATME MHOroYneHa, anre6pa|/|quKoro YpaBHEHUA. OcHoBHas Teopema anre6pb| MHOrounieHoB. PasnoxeHune
MHOro4sieHa Ha MHOXUTenn. TeopeMa 5e3y.

50. HaxoxaeHune KOpHeIZ KBaOopaTtHOro ypasHeHnsa Ha MHOXeCTBE KOMIMIEKCHbIX Yncen.

KETPOHHBH
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Mporpamma omcuunnuHbl "Matematuka"; 23.03.03 "9Okcnnyaraums TpaHCMOPTHO-TEXHONOMMYECKNX MAlIMH 1 KOMMNEKCoB".

CemecTtp 2

TekyLUn KOHTPONb

1. lIncbMeHHOe poMallHee 3apaHue

Tembl 9, 10, 11, 12, 13, 14, 15, 16, 17

MNpumepHbIe 3a8aHns:

Tema 9. HaxoxaeHue ecTecTBeHHOl 06nacTi onpeneneHns oyHKLUN; yCTaHOBEHWE YETHOCTU U HEYETHOCTM,
NepruoanYHOCTU PYHKLMW; NpeacTasneHne oyHKUMM B BUOE CNOXHON (OYHKLUN; MOCTPOEHWE rpadonkoB oyHKLNRA.
Tema 10. Mpepen 4ncnosol nocnenosaTeNlbHOCTU, €ro BbldUCIEHWe; Npeaen OYHKUNUK, ero BblYUCIEHUE;
HeonpenenéHHble BbipaXeHns; Bbl4MCIEHNe NPenenos paLnoHanbHbIX U MppaumoHanbHbIX BbIpaXXeHNi; Nepsbii 1
BTOPOW 3ameyaTenbHble Npenenbl, UX MPUMEHeHNe Npu BbIYUCIEHUW NMPeaesnos; 04HOCTOPOHHWE Npeaens.

Tema 11. YcTaHoBneHne HenpepbIBHOCTY GOYHKLUMIA; TOYKU paspbiBa PyHKUUN 1 X Knaccudmkaums.

Tema 12. lNMpocTenwmne npasmna HaxoX4eHNs MPOM3BOAHON; MPOM3BOAHAS CIOXHOW (PYHKLMW; norapudpMmyeckas
npon3BogHas; NpPoM3BoAHas CTENEHHO-NoKasaTenbHON PYHKLUNW; NPON3BOAHASA (OYHKUUK, 3a0aHHON NapameTpuyecku;
oudodpepeHuman PyHKLUUN; NPon3BoOHbIE 1 AudodoepeHLnanbl BbiCIMX MOPSAOKOB; NPUMEHeHe NepBoro
nndhdpepeHumana B NpMbAnXKEHHbIX BEIYMCNEHUSX; YPABHEHNS KacaTeNbHON 1 HOPManK K NNOCKOA KPUBOIA.

Tema 13. Teopembl Depma, Ponng, NarpaHxa, Koww; npasuno Jlonutans n ero npyuMeHeHne s packpbitus
HeonpenenéHHoCcTe.

Tema 14. CtaumoHapHble N KPUTUHECKME TOUKN PYHKLIUK, X HAXOXAEHWE; HAXOXAEHMe Y4acTKOB MOHOTOHHOCTH
ChYHKLLUW; NnOKasbHble 3KCTPEMYMbl (OYHKLIMW, UX HAXOXAEHWNE; HAMBOMbIUEE N HAUMEHDBLLEE 3HAYEHUS
IMdpdepeHLMPYEMO (OYHKLIMM HA OTPESKE, UX HAXOXAEHWE; BbINYKNOCTb M BOTHYTOCTb C(PYHKLIMW; TOYKM nepernba, ux
HaxoXAeHue; BepTUKanbHbIe N HAKNOHHbIE aCUMMTOThI rpadomka PyHKLUN, X HAXOXOEHWE; NOCTPOEeHWe rpadorka
PYHKLMN.

Tema 15. HaxoxneHue obnactu onpeneneHns OHIM, nuHwin yposHs; npenen ®HI, ero BoluncneHme.

Tema 16. HacTHble Npor3BOAHbIE MEPBOro Y BbICIUMX NOPSOKOB, UX HAXOXAEeHWe; NonHble anddoepeHumans GHI
NepBoro 1 BbICWMX NOPSALAKOB; YacTHble Npon3soaHble PHIT, 3anaHHbIX HESABHO; MPOU3BOLAHAS MO HAMPaBIEHWIo 1
rpanmeHT ®HIT; npuMeHeHne nepeoro andochepeHumnana B NPUBNNXKEHHbIX BEIYUCIEHMSIX; KacaTenbHas NNoCKOCTb U
HOpMarb K MOBEPXHOCTMW.

Tema 17. JNlokanbHblii 6e3ycnoBHbIin akcTpeMyM OHI, ero HaxoxaeHve; Hanbonbluee N HarMeHbllee 3HaYeHNs
nncpdpepeHumpyemoin PHI B orpaHMYeHHOR 3aMKHYTOM 06NacTu, X HaXoX4eHMe.

2. KoHTponbHas pabora

Temb 9, 10, 11, 12, 13, 14, 15, 16, 17

MpumepHble 3agaHns:

Tema 9. HaxoxpeHve ectecTBeHHOM 06n1acTh onpeneneHns OyHKLUN; yCTAHOBNEHUE YETHOCTU 1 HEYETHOCTH,
nepnoanyHOCTU PYHKUNK, NpeacTaBneHne gyHKLMM B BULE CNOXHON doyHKLIMW; NOCTPOEHWE rpadoukos doyHKLIMIA.
Tema 10. Mpenen 4ncnosor NocnenoBaTenbHOCTU, €ro Bbl4UCEHWE; Npeaen OyHKUNW, ero BblYUCIEHUE;
HeonpenenéHHble BbIpaXXeHUs; BbIYMCNEHNE NPEefENoB pauMoHanbHbIX U MppauMoHanbHbIX BbIPaXXEHWUIA; NepBbIi 1
BTOPOW 3ameyartenbHble npeaensl, UX NPUMMEHEHNe NPy BbIMUCNEHNN NPeaenoB; OGHOCTOPOHHNE Npeaens.

Tema 11. YcTaHOBNEHNE HENPEPBLIBHOCTY (OYHKLMIA; TOYKU pa3pbiBa PyHKLUN 1 UX Knaccudmkaums.

Tewma 12. lMpocTenwmne npasnna HaxXoOXAeHUs NPOU3BOLAHON; NPON3BOAHASA CMOXHON (PYHKUMW; norapudomMmyeckas
Npon3BOAHas; NPON3BOAHAS CTEMEHHO-NOKa3aTeNbHON (YHKLMW; NPou3BoAHas OYHKLUMW, 3aAaHHO NapameTpuyecku;
andbdoepeHLman yHKLUW; Npon3BoaHble U auddpepeHLumnanbl BbICWNX NOPAAKOB; MPUMEHEHNEe NepBoro
nndpgpepeHumana B NpubnnxEHHbIX BbIYMCIEHNSAX; yPABHEHNS KacaTeNbHOW U HOPManu K NMnockoi KpUBOIA.

Tewma 13. Teopembl Depma, Ponns, Narpanxa, Koww; npasuno Jlonutans n ero npyMeHeHne ons packpbitms
HeonpenenéHHocTen.

Tema 14. CtaunoHapHble N KPUTUHECKME TOUKM CPYHKLINN, X HAXOXAEHME; HAXOXAEHME Y4aCTKOB MOHOTOHHOCTH
PYHKUMM; NOKaNbHbIE 3KCTPEMYMbl (OYHKLIN, UX HAXOXAEHUE; HAanbOMbllee N HaUMEHbLIEE 3HAYEHNS
nnchdpepeHUMpyeEMOi GoyHKLMM Ha OTPE3Ke, UX HAaXOXAEHWNE; BbIMyKNOCTb U BOFHYTOCTb (PYHKLIMM; TOUKM nepernba, mx
HaxoXxAeHue; BepTUKabHble U HAaKIOHHbIE aCMNTOThI rpadomka PyHKLUK, X HAXOXAEHME; NOCTPOEHME rpacuka
pyHKUMN.

Tema 15. HaxoxaeHvne obnactu onpenenenuss ®HIM, nuHuii yposHst; npeaen ®HI, ero BolducneHwve.

Tema 16. HacTHble Npom3BOAHbIE NEPBOrO M BbICWNX NOPSALAKOB, X HAXOXAEHWE; nonHble andodoepeHumans PHI
NepBOro 1 BbICILMX NMOPAAKOB; YacTHble Npon3soaHble ®HI, 3anaHHbIX HEABHO; NPOU3BOAHASA MO HANPaBNEHWUIO 1
rpaguneHT ®HIM; npyMeHeHre nepeoro nudpgepeHumana B NpMbnnxEHHbIX BbIYMCIEHNSAX; KacaTenbHas NiockoCTb U
HopMasnb K NOBEPXHOCTW.

Tema 17. NlokanbHblii 6e3ycnoBHbI akcTpeMyM DHI, ero HaxoxaeHue; Hamborbliee U HaUMeHbLUEe 3HAYEHNS
nnchdpepeHumpyemoin ®HI B orpaHMYEHHOR 3aMKHYTON 06NacTu, X HaxoX4eHMe.

Ok3ameH
Bonpochbl k ak3ameny:

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

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

3. dyHKUMS: onpefeneHne, OCHOBHbIE Cnocobbl 3aaaHns. EctectBeHHas obnactb onpeaeneHuns oyHkUmm. SBHas,
HesBHas 1 napameTpuyeckas qoopMbl aHANNTMHECKOro 3aaaHns PyHKUmK. padomk dyHKLUN.
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4. OCHOBHbIE 3M1EMEHTBI MOBEAEHNS (PYHKLMN (YETHOCTb, HEYETHOCTb, NMEPVOANYHOCTb, OrPAHNYEHHOCTb, MOHOTOHHOCTD).

5. OCHOBHbIE aneMeHTapHble PYHKLMU (CTEMNEHHbBIE; TPUIOHOMETPUYECKME; 0BpaTHbIE TPUFOHOMETPUYECKIE;
nokasarenbHas, norapudmmyeckas), ux CBONCTBa N rpacouku.

6. MMnepbonnyeckune pyHKUMMN, X CBONCTBA U rpadomKu.

7. ObpatHas cyHKuMs. CnoxHas doyHKUNS. SneMeHTapHbIE (PYHKLIMM U UX KNacCupmKaLms.

8. MocTpoeHne rpadhnkoB: aNEMEHTAPHBIX QRYHKUMIA NYTEM NPeobpasoBaHnii U3BECTHBIX FPANKOB; QOYHKLNIA,
CconepXalimm 3Hak abCconTHOM BENNUMHBI; COYHKUMIA, 332aBAaEMbIX HECKONIbKMMUN aHANUTUYECKMU BbIPAXEHNSMU.

9. lNMpocTeiwne aneMeHTapHble PYHKLUN, X CBOWCTBA M rpadouku.

10. MoHaTre ynucnosor nocneposatensHocT. OnpegeneHvne npenena YACNOBON nocnegosaTenbHoCcTN. Cxoaswmecs n
pacxopsimecs Y1CoBble NOCnenoBaTe/bHOCTH.

11. MNpu3Hak cx0ANMMOCTM MOHOTOHHOI YMCIOBOW NocnenoBaTenbHOCTW. Ynecno e.

12. OnpeneneHns npepena OyHKLUUN B KOHEYHO TOYKe U Ha 6eckoHeyHocTn. OQHOCTOPOHHKE npenensl. Heobxoammoe
1 JOCTaTO4HOE YCNOBUS CYyLEeCTBOBaHNS npenena PyHKUMM B TOYKE.

13. BeckoHe4YHO Manble OYHKLMKM, X OCHOBHblE CBOMCTBA. [prMepbl 6ECKOHEYHO MarbIX CPYHKLIWIA.

14. BeckoHeuHo 6orblumne PyHKLNW, X OCHOBHbIE CBOMCTBA M B3aUMOCBS3b ¢ HECKOHEYHO ManbiMy CPyHKLMAMN.
Mprmepbl 6eCKOHEYHO BONbLIMX (OYHKLMIA.

15. dyHKUUK, OrpaHnYeHHbIE B TOUKE. Teopema 06 OrpaHMYeHHOCTY (RYHKLW, UMEIOWEN KOHEYHbIN Nepenen B TOUKE.
16. Teopema 0 B3aUMOCBSI3U (DYHKLIUW, UMEIOLLE KOHEYHBI npeaen, ¢ 6eCKOHEeYHO Manoi goyHKLMER B TOUKE.

17. Teopema o0 npegenax apuMeTMyeckmnx onepaumnin Han PyHKUNAMA, UMEIOWMMIN KOHEYHbIN npe-aen.

18. MNpenen anemeHTapHON PyHKUMK. [penenbHbI Nepexon B HepaBeHCTBAX.

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

20. OnpenenexHns HeNPePLIBHOCTM OYHKLMKM B ToUKe. [oHSTME HenpepbIBHOCTY cnpasa 1 cnesa. Heobxoaumoe 1
00CTaTo4HOE YCNOBUS HEMPEPBIBHOCTM PYHKUMN B TOYKE. HenpepblBHOCTb 9NeMeHTapHbIX PYHKLIMA.

21. MNoHsATUE HenpepbIBHOCTM Ha oTpe3ke. CBOMCTBA HEMPEepbIBHbIX HA 0TPe3Ke oyHKLMA (06 orpaHNYeHHOCTM cPyHKUMK,
obpaLeHnn OyHKLMMN B HYNb, HAMBONBLIEM N HAUMEHbBLIEM 3HAYEHUSX COYHKLNN).

22. Touykm paspbiBa PYHKLMN, UX KNACCMAPIUKaLMS N HAXOXOEHMe.

23. MNpupauweHne doyHkuun. OnpeneneHve Npou3BoaHON. [[eoMeTprnyecknii CMbICT NPON3BOAHON. KacaTtenbHas u
HOpMarnb K KpUBOW B AAHHOW TOYKE, UX YPaBHEHUS.

24. MNoHsaTue ondepeHunpyemMocTn yHKLMM B TOHKE. B3ammMocBa3b NOHATUIA: onddepeHumnpyemMocTb B TOUKE,
HenpepbIBHOCTb B TOYKE, CYLWECTBOBAHUE B TOYKE KOHEYHOM NPOV3BOOHOMN.

25. HenocpencteeHHOE HaxoXaeHne nponsBoaHow. [Mpon3soaHbIe TPUrOHOMETPUYECKMX (PYHKLUNIA, UX HAXOXAEHME.
26. MpocTeiiwmne npasuna HaxOXaeHNs NPON3BOAHOM (MOCTOSHHOM, CYyMMbI, Pa3HOCTW, NPOM3BEAEHMNS U HACTHOIO
oyHKumin). [MponssogHas nokasaTenbHON PyHKUUN.

27. MNpownasogHas obpaTtHo coyHKUMK. Npon3BoaHbIE 06pPATHO TPUFOHOMETPUYECKMX (OYHKLIIA.

28. NpowunssogHas CNOXHON oyHKUMK. [ponssogHas CTeNeHHON PyHKUMK, €€ HaxoXOeHune.

29. INorapupmmyeckas Npon3BoaHas, €é npuMeHeHne ANns HaxoXaeHUs NPon3BOLHON CTeNeHHO-NoKasaTenbHOMN
pyHKUMN.

30. MpounssogHble OyHKLMIA, 334aHHbIX NapameTpUHecKu.

31. OudbhepeHuman doyHkuun. NpocTeriumne npasuna HaxoXxaeHns auddepeHunanos (MOCTOAHHOW, CYMMbI, Pa3HOCTH,
Npovn3BeAeHUst U YaCTHOrO CpyHKUWMiA). MNprMeHeHe nepBoro avddpepeHumana B NpMOANXEHHbIX BbIYUCNEHUSIX.

32. MNpoussogHble n andpdoepeHumansl BbICWINX NOPSALKOB, UX HAXOXAEHNE.

33. Teopembl Pepma 1 Ponnsi, reoMeTprnyeckmin CMbICN TEOPEM.

34. Teopema JlarpaHxa. [(leomeTpryeckunin cMbicn Teopembl. PopMyna KOHeYHbIX npupalleHunn JlarpaHxa. Teopema
Kowmw.

35. MNpasuno Jlonutans, ero NnpuMeHeHe ANs packpbiTUa HeonpenenéHHOCTEN.

36. Jloctato4HbIi NPU3HaK MOHOTOHHOCTU (PyHKUMK. CTauMoHapHbIe U KPUTUYECKME TOYKN (PyHKUMK. HaxoxaeHve
WHTEpPBasoB MOHOTOHHOCTUN (PYHKLINN.

37. To4kM NoKaNbHOro KCTpeMyMa (MakCUMyMa U MUHUMYMa) 1 ToKasbHble 3KCTPeMyMbl doyHKUMKU. Heobxogumoe n
[0CTaTO4YHbIE YCIOBUS CYWEeCTBOBAHMWS NOKANIbHOIO 3KCTPeEMyMa OYHKLMN.

38. 'nobanbHble 3KCTpEeMyMbl (Hanbonbluee N HauMeHblee 3HAYEHNS) OYHKUMM Ha OTpe3Ke, UX HaxoXaeHue ons
ondodpepeHUnpyemMoin oyHKLUN.

39. MNoHATUS BbINYKNOCTA Y BOTHYTOCTU (PyHKLUMK. J1OCTATOYHbIA NPU3HAK BbINYKAOCTU (BOFHYTOCTU) OYHKLMN Ha
nHTepBane. HaxoxaeHne MHTEPBANOB BbIMYKNOCTW U BOFHYTOCTY GoyHKUMK. Touka nepernba rpadomka coyHKLMMW, YCIOBUSI
€€ CyllecTBOBAHNS N HaXOXAeHme.

40. MNoHsTME acuMNTOThl rpadmka yHKLMK. BepTrkanbHble U HaKNOHHbIE ACUMNTOThI, YCNOBUS UX CYLECTBOBAHUS U
HaXOXOEHME.

41. N-MepHas To4Ka, N-MepHoOe apuMeTUYeCcKoe NPOCTPAHCTBO, PACCTOSIHAE B HEM.

42. N-mMepHbIli wap. OKPecTHOCTb TOYKM B apudIMEeTNYECKoM NpocTpaHcTee. Knaccudukaums Todek (npenenbHble,
BHYTPEHHMWE, FPaHNYHbIE).

43. MHOXecTBa TOYeEK B apUIMETUHECKOM NPOCTPAHCTBE (OTKPbIThIE, 3aMKHYTbIE, OFPaHNYEHHbIE, CBSA3HbIE, BbIMYKbIE).

44. NoHsTME PYHKLUM 2-X NEPEMEHHBIX, 3-X, N-NepeMeHHbIX. EcTecTBeHHas obnacTb onpenenexus ®HIM, rpadpmk
OYHKLMMN 2-X NEPEMEHHbIX, IMHAW U MOBEPXHOCTU YPOBHS.
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45. YactHble n nonHoe npupaweHns ®HI. Monsatusa npenena n HenpepbiBHOCcTU PHIN. CeocTBa OYHKUMIA HECKONBKNX
NMepPeMEHHbIX HEMPEPBIBHBLIX B OFPAHUYEHHOM 1 3aMKHYTOI obnacTu.

46. HacTHble NPON3BOAHbIE MEPBOro U BbICWIMX MOPSAKOB, UX HAXOXAEHME. Teopema O paBeHCTBE CMEeLWaHHbIX
NPON3BOAHBIX B AAHHON TOYKE.

47. MoHatne andpdepeHumpyemoct PHI B Touke, HE0OX0AMMOE U LOCTAaTOYHOE YCNOoBUS ANAGEPEHLNPYEMOCTH.
B3ammoceaab noHaTuin: anddgoepeHumpyemoctb @HIT B Touke, HENPEPLIBHOCTb B TOUKE, CYLWECTBOBAHNE B TOUKE
KOHEYHbIX YaCTHbIX MPON3BOAHbIX.

48. OndbcpepeHumans PHI nepsBoro n BbICWKX NOPSAKOB, X HaxoxaeHwe. [NprMeHeHne nepsoro gudpepeHumana B
NPUBNUXKEHHBIX BEIMUCTEHNSIX.

49. MNpownssogHag No HanpaeneHwio 1 rpagueHT OHM, B3anMOCBA3b MEXAY HUMW.

50. MpounasoaHas HeSBHOWM (OYHKLMM HECKONBbKUX NEPEMEHHbIX.

51. MNpowunasogHas cnoxHor OHI.

52. Toukmn nokanbHOro aKcTpemyma (MakCnumyma 1 MUMHUMyMa) 1 nokanbHble akcTpeMyMbl GHI. CtaumoHapHbie TOUKM.
Heobxonnmoe 1 noctatoyHoe YCoBuMsl ToKanbHOro akctpemyma OHI.

583. YcnosHbin skcTpemym GHI. ®yHkuus JlarpaHxa. HaxoxneHue yCnoBHOro skCTpemyma MetooM HeonpenenéHHbIX
MHOXUTenen NlarpaHxa.

54. NobanbHble 3KCTPEMYMbI (Hanborbluee N HaMeHbLIee 3HAYEHNS) PYHKLMMN ABYX NePEMEHHbIX B OFpaHNYeHHOM
3aMKHYTOI 06nacTn, UX HaXoOXAeHUe AN AmdoepeHUMpyemMoit coyHKLNK.

55. TMoHsATUS ckanapHoro 1 BeKTopHoro nonen. duddepeHunanbHblie onepaumm Teopumn nons (rpaguenHT, AMBepreHuus,
poTtop, onepartop /lannaca).

Cemectp 3

TeKyLwUin KOHTPONb

1. MMncbMeHHOe AoMallHee 3apaHue

Tembl 18, 19, 20

MNpumepHbIe 3a8aHns:

Tema 18. MNepBoobpaszHas pyHKUMMN 1 eé HaxoXOeHNe; HeNoCpPeaCTBEHHOE UHTErpUPOBaHUE; NHTErPUPOBaHNE 3aMeHo
nepeMeHHoN 1 Mo YacTAaM; UHTErpupoBaHue OYHKUNIA, coaepXalmnx KeaapaTHbli TPEXHYNEH; MHTErpupoBaHme NpocTbIX,
NpaBuWNbHbIX ¥ HENPAaBUIbHBIX PALMOHANbHbIX APO6Ei; UHTErPUPOBAHME TPUFOHOMETPUYECKUX 1 MpPaLIMOHANbHBIX
BbIPaXEHI.

Tema 19. OueHka nHTerpana n gpopmyna cpefHero 3HadeHus; popmyna HotoToHa-JlenbHuua; (oopMybl 3aMeHbl
nepeMeHHo N MHTErpMpPOBaHMS MO YacTaM B OnpenenéHHOM nHTerpane; nprMeHeHve onpenenéHHoro nHTerpana oans
BbIYMCNIEHUS MNOWAKEN NNOCKMX COUryp, ANH OYr KPUBbIX, 06 bEMOB TeN; HECOBCTBEHHbBIE UHTErpanbl Mo 6ECKOHEYHOMY
NPOMEXYTKY MHTErpMpoOBaHUs U OT HEOrPaHNYEHHO PYHKLIMKN, X CXOOAUMOCTb U PACXOAMMOCTb.

Tema 20. BbluucneHvne oBOMHOrO MHTErpana CBeaeHNEM K NOBTOPHOMY; 3aMeHa NEPEMEHHbIX B LIBONHOM MHTErpane;
BbIYMCNEHUNE NAOWAAM NNOCKON courypbl U 06 bemMa Tena ¢ NOMOLLbIO ABOMHOrO MHTErpana; MexaHn4ecKne npunoXeHus
OBOVHbIX MHTErpanoB (BbIYMCNEHNE MACChl, CTATUYECKMX MOMEHTOB, MOMEHTOB MHEPLIW, KOOPAVHAT LIEHTPpa TAXECTH
MNOCKOW NNACTWHbI); BbIMMCNEHNE TPONHOIrO UHTErpana CBeAeHNeM K MOBTOPHOMY; FrEOMETPUYECKMNE U MEXaHNYECKME
NPWNOXeHNS TPOMHOro UHTErpana.

2. KoHTponbHas pabora

Tembl 18, 19, 20

MNpumMepHbIe 3a8aHns:

Tema 18. MepBoobpaszHas pyHKUMMN 1 eé HaxoXAeHWe; HeNnoCpPeaCTBEHHOE UHTErpUPOBaHUE; NHTErPUPOBaHNE 3aMeHoi
NepPeMEHHON 1 MO YaCTAM; UHTErPUPOBaHWE OYHKUNIA, CooepXalmnx KBaapaTHbI TPEXYNEH; UHTErPUPOBaHME MPOCTbIX,
NpaBuUibHbIX U HENPABUSIbHBIX PaLMOHaNbHbIX AP0OE; MHTErPUPOBaHNE TPUTOHOMETPUYECKUX U NpPaLMOHABHBIX
BbIPaXEHWIA.

Tema 19. OueHka nHTerpana n gpopmyna cpefHero 3HadeHus; popmyna HetotoHa-IlenbHuua; (oopMybl 3aMeHbl
nepeMeHHoM N MHTErpMpPOBaHMS MO YacTaM B OnpeaenéHHOM nHTerpane; nprMeHeHve onpenenéHHoro nHTerpana oans
BbIYMCNIEHUS MNOWAREN NNOCKMX COUryp, ANH OYr KPpUBbIX, 06 bEMOB TeN; HECOBCTBEHHbBIE UHTErPanbl N0 6ECKOHEYHOMY
NPOMEXYTKY MHTErpMpPOBaHUS U OT HEOrPAHNYEHHOM PYHKLIMKN, X CXOAUMOCTb U PACXOAMMOCTb.

Tema 20. BoluucneHvne gBOMHOMO MHTErpana CBeaeHNEM K NOBTOPHOMY; 3aMeHa NEePEMEHHbIX B LBONHOM MHTErpane;
BbIYMCNEHUE NAOWAAM NNOCKON ourypbl u 06 bemMa Tena ¢ NOMOLLbIO ABOMHOIO MHTErpana; MexaHn4ecKne npunoXeHus
OBOVHbIX MHTErpanoB (BblMMCNEHNE MACChl, CTATUYECKMX MOMEHTOB, MOMEHTOB MHEPLIMW, KOOPAVHAT LLEHTpa TAXEeCTn
MNOCKOW NNACTWHbI); BbIMMCIEHNE TPOMHOIrO UHTErpana CBeAeHNeM K MOBTOPHOMY; FreOMETPUYECKMNE U MEXaHNYECKMe
NPWNOXeHNs TPOMHOro UHTerpana.

3auer

Bonpochl k 3a4eTy:

1. NepBoobpasHas yHKLUS, eé CBOMCTBA.

2. HeonpenenéHHblii HTErpan, ycnosme ero CylwecTBOBaHNSA 1 CBOACTBA.

3. OcHOBHble MeTOAbl MHTErPUPOBaHUS: HENOCPEACTBEHHOE NHTErPUPOBaHNE; UHTErPUPOBAHME 3aMEHON NEePEMEHHON;
WHTErpypoBaHme Mo 4acTam.

4. HaxoxpeHve nHTerpanos, cogepxalimx KBagpaTtHblii OBYYIEH.

5. HaxoxpaeHue nHTerpanos, cogepxauwmx KsaapaTHblii TPEXUNEH.

6. HenpasunbHas 1 npaBwibHas paunoHanbHble Apobu, pa3noxeHue npasuibHon Apobu Ha npocTole. VIHTerpnpoBaHme
MPOCTbIX, MPABUMbHBIX N HEMPaBUIbHbIX PaLUoHaNbHbIX Apo6ei.
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7. HaxoxgeHue nHterpanos o1 oyHkumi Buaa R(sinx, cosx). YHuBepcanbHas TpMroHoMeTpuyeckas noacraHoBka u ee
NpYMEHeHMe.

8. HaxoxaeHue nHterpanos 0T TPUrOHOMETPUYHECKNX CPYHKLIMIA B YHETHON CTENEHM.

9. HaxoxaeHwe nHterpanos ot oyHkUmMIA Buaa: sin(Ax) cos(Bx), sin(Ax) sin(Bx), cos(Ax) cos(Bx).

10. HaxoxaeHune nHTerpanos oT nppaumroHanbHbIX QOYHKLWRA.

11. HaxoxaeHne nHTerpanos OT paunoHanbHbiX (OYHKUMIA C KBaAPATHBIM LBY4/IEHOM.

12. HaxoxaeHne nHTerpanos OT pauuoHanbHbiX (OYHKUNUIA C KBaLPATHBIM TPEXHNEHOM.

13. OnpeneneHHblin MHTerpan Kak Nnpenen NHTerpanbHon CyMMbl, ero reOMETPUYECKUA CMbICA. YCNOBNS CYLLECTBOBAHNA
onpenenéHHoro nHTerpana.

14. OcHoBHbIe CBOWCTBa onpeaeneHHoro uHterpana. OueHmsaHve nHTerpana. Popmyna cpefHero 3Ha4eHusl.

15. VIHTerpan ¢ nepeMeHHbIM BEPXHUM NpenenoM 1 ero ceorictea. dopmyna HotoToHa-JlenbHmua.

16. ®opMysbl 3aMeHbl MEPEMEHHON U MHTErPUPOBAHNS NO YaCTSaM B ONpeaenéHHOM nHTerpane.

17. MNnowaab NAOCKOW courypbl 1 €€ BblYMCNEHNE C MOMOLLbIO onpeaenéHHoro nHTerpana.

18. [nmHa oyrm KprBoW 1 €€ Bbl4UCEHME C NMOMOLLbIO ONPeaenéHHOro HTerpana.

19. O6beM Tena BpalleHNs 1 ero BbIYUCNEHUE C NMOMOLLbIO ONPEeaeNeHHOro nHTerpana.

20. HecobcTBeHHblE MHTErpanbl M0 6ECKOHEYHOMY MPOMEXYTKY MHTErPUPOBAHMS, UX CXOAMMOCTb U PacxoanMOCTb.
21. HecobCTBEHHbIE MHTErpanbl OT HEOrPaAHUYEHHbIX CPYHKLMIA, X CXOLMMOCTb U PacXOAMMOCTb.

22. [1BOiHON UHTErpan kak npeaen MHTerpanbHoON CyMMbI, yCIOBUE €ro CyLeCTBOBAHWS 1 FEOMETPUYHECKNI CMbICTT.
23. OcHOBHble CBOMCTBA ABOWHOro MHTerpana. OueHvBaHne ABOMHOrO MHTerpana. ®opmyna CpefHero 3Ha4eHus.
24. MNoHATUe aneMeHTapHOK 06nacTy B HanpasneHn koopanHaTtHeix oceit Ox, Oy. [MoBTOpHbIE MHTErpanbl, UX
BblYMCneHne. BbluncneHve ABOMHOMO MHTerpana ceefeHneM K MoBTOPHOMY.

25. 3aMeHa NepeMeHHbIX MHTErpupoBaHnNs B ABONHOM UHTerpane. lNonspHble KOOpANHaTbI, X CBA3b C AEeKapTOBbIMU.
®dopmyna 3ameHbl MepeMEHHbIX B ABONHOM MHTErpane npu nepexone K nonsipHbIM KOOPAMHATaM.

26. BbluncneHve nnowanm nnocko courypbl U 06 bEMA LIMIMHAPUYECKOrO TENa C MOMOLLbLIO ABOMHOIO MHTErpana.

27. TpoWHOM nHTErpan kak npegen UHTerpanbHON CyMMbI, YCNOBUE €ro CyLeCTBOBaHNS Y FeOMETPUYECKUIA CMbICH.
28. OcHOBHbIE CBONCTBA TPOWHOro nHTerpana. OueHnsaHme TPONHOro nHTerpana. dopmyna cpenHero 3Ha4eHns.

29. MNoHATMe anemeHTapHO obnacTy B HanpaBneHnn koopanHaTHelx oceit Ox, Oy, Oz. MNoBTOpHbIE UHTErparbl, UX
BblYMCNEHNE. BbluncneHne TpoHOro nHTerpana CBeaeHnem K NoBTOPHOMY.

30. BoluncneHne o6béma 1 Macchbl Tena ¢ MOMOLLLKO TPOWHOro NHTerpana.

CemecTp 4

TekyLwWUin KOHTPONb

1. NMncbMeHHOe poMallHee 3apaHue

Tembl 21, 22, 23, 24, 25, 26, 27, 28

MNpumepHble 3a8aHns:

Tema 21. [1Y ¢ pasnené&HHbiMu 1 pasfensiowmmncs nepeMeHHbIMu, ogHopoaHble 1Y 1-oro nopsgnka, nuHenHoe LY 1-oro
nopsiika n ypasHeHne BepHynnu, HaxoxXaeHue ux obLmX 1 YaCTHbIX PELIEHMWIA.

Tema 22. [Y, ponyckatowme noHWXeHne nopsiaka; HaxoXaeHue obwero peweHnst NMHenHoro ogHopoaHoro Y nopsiaka
C MOCTOSIHHBbIMU KO3(hPULMEHTAMUN; NUHENHbIE HEOOHOPOAHbIE [1Y nopsaka ¢ NOCTOAHHBIMU KO MULIMEHTAMMN,
HaxoXAeHue nx obWUxX pelweHnii Ans Npasoi YacTu cneumanbHOro BUAA; NPUHLMN Cynepnosnumm YaCcTHbIX PELIEHWIA.
Tema 23. Cymma psifa, eé BbluMcneHne; HeobxoaMMblA NPU3HAK CXOOUMOCTM PsAa; LOCTATOUHbIV NPU3HAK PacXxoanMoCTu
ps4a; NPU3Haky CXo4MMOCTY PSAOB C MONOXMTENbHBIMU YneHamu (cpaBHeHus, Janambepa v Kowwu); npusHak JlerbHuua
LN 3HaKoYepeoyolWMXCs PSAO0B; OLEHKA OcTaTka 3HaKoYepeayowerocs psaa; abcontoTHas 1 yCnoBHas CXOOUMOCTb.
Tema 24. HaxoxneHue nHTepsana, panuyca abCconioTHOM CXOOUMOCTM, 06nacTu CXOAMMOCTY CTEMNEHHOIO PSALA;
pasnoxeHve oyHkumMiA B psg Tennopa n MaknopeHa; NpUMeHeHVe CTEMNEHHbIX PSA0B B NPUONMXEHHBIX BbIYUCNIEHUSIX;
pasnoxexue pyHkunii B pag Pypbe; paabl Pypbe ans 4ETHbIX Y HEYETHBLIX GOYHKLIMIA.

Tema 25. pasmelueHuns, Co4eTaHNs, NEPECTAHOBKN, MOACYET UX YUCNA; PeLleHEe KOMOMHATOPHbBIX 3aau.

Tema 26. Knaccuyeckoe 1 reoMeTpuyeckoe onpeneneHns BEposSiTHOCTU; YCNOBHAS BEPOSITHOCTb COBbITUS; hopMynbl
CNOXEHUS N YMHOXEHNS BEPOSTHOCTEN; hopMyna NonHoOWM BepoaTHOCTU; hopmyna bareca; cxema n coopmyna BepHynnu;
npnbnnxéxHble doopmynbl MyaccoHa n Myaepa-/lannaca.

Tema 27. [luckpeTHas U HenpepbiBHAs ClyyaiHble BENWYKHBI, CNOCOObI UX 3aaHUS; YACTOBbLIE XapakTepUCTUKK
Cny4aiHom BENMYMHbI: MateMaTnyeckoe oXungaHve, oMCcrnepcus, cpenHee KkesaapartuyHoe OTK/IOHEeHMe, MoAa, MeanaHa,
HayanbHble N LeHTpanbHble MOMEHTbI; CBONCTBA MAaTEMATMYECKOr0 OXNOAHNS U GUCTEPCUN; OCHOBHbIE 3aKOHbI
pacnpeneneHns cryyaiHbix BENMYMH: BUHOMMANbHbIRA, [yaccoHa, paBHOMEPHbIA, NOKA3aTENbHbI U HOPMAbHBbIWA, KX
YMCNOBblE XapPaKTEPUCTUKN; HEpaBeHCTBO Yebblwesa.

Tema 28. OcHOBHble cnocobbl 3anmcu BoIOOPKMW: BapUaLMOHHbIA pag; CTaTUCTUHECKWA ONCKPETHBIV U MHTEPBANbHbI
ps4bl; rpadmyeckoe n3obpaxeHne CTaTMCTUHECKUX PALOB pacnpeneneHns Bolbopkun (MONWUIroH, MMCTOrpamMma); YCNOBbLIE
XapakTeprCTUKM BbIBOPKM (CpedHee apugMeTnyeckoe, AMCnepcus, CpeiHee KBaapaTuiHoe OTKIOHEHUE, MO,
MeanaHa).

2. KoHTponbHas pabora
Tembl 21, 22, 23, 24, 25, 26, 27, 28
MNpumepHbIe 3a8aHns:

Tema 21. [1Y ¢ pasfnenéHHbiMK 1 pasnensiowmmmncs nepeMeHHbIMu, ogHopoaHbie 1Y 1-oro nopsgka, nuHerHoe LY 1-oro
nopsiika n ypasHeHvne BepHynnu, HaxoxaeHue ux obLmX 1 HaCTHbIX PELIEHMWIA.
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Tema 22. Y, nonyckawowme NOHNXEHNE NOPSOKA; HAXOXAEHNE 0BWEro PeLleHnst IMHENHOro ogHopoaHoro 1Y nopsinka
C NOCTOSIHHBIMW KO3OPrLIMEHTaMN; NNHEVHbIE HEOAHOPOOHbIe [1Y nopsaaka ¢ MOCTOSAHHbIMU KO3hdULMEHTaM,
Hax0X[EeHNE 1X 0BLWMX PEWEHNIA ANs NPAaBOW YacTy CNeLmManbHOro BUAA; MPYHLMMN CYNeprno3nuUmMmn YacTHbIX PELLEHWIA.
Tema 23. Cymma psina, eé BoluncneHne; HeobxoanMbIl MPU3HaK CXOAUMOCTU PSAa; AOCTATOYHbIA NPU3HAK PacxoanMOCTy
psiaa; NpU3Haknm CXOAUMOCTU PSAOB C NMONOXMTENbHBIMU YneHamm (cpaBHeHust, Janambepa v Kown); npuaHak JleinbHuua
NS 3HaKoYepedyLmMXCs PSLOB; OLEHKa ocTaTka 3Hakodepenyolwerocs pana; abconoTHas 1 yCnoBHas CXOLAUMOCTb.
Tema 24. HaxoxaeHve nHTepeana, paaunyca abcontoTHOM CXoAMMOCTM, 06nacTu CXOAMMOCTY CTENEHHOMO PAAa;
pasnoxeHne oyHKuuiA B psg Tenopa u MaknopeHa; npuMeHeHne CTENEHHbIX PSA0B B MPUONNXKEHHBIX BbIYNCIEHUSIX;
pasnoxeHue pyHkunii B pag Pypbe; paabl Pypbe Ans YETHBIX N HEYETHBIX GOYHKLIMIA.

Tema 25. pasmelleHus, coueTaHns, NepecTaHoBKM, NOACYET X YNCNA; PeLleHe KOMBUHATOPHbIX 3a4ay.

Tema 26. Knaccnyeckoe 1 reoMeTpryeckoe onpeneneHns BEpOSTHOCTU; YCNIOBHASA BEPOATHOCTb COObITUS; (hOpMynbl
CNOXEHMS 1 YMHOXEHNS BEPOSTHOCTEW; hOpMyna NonHon BeposTHOCTK; hopmyna balieca; cxema n goopmyna BepHynnu;
npnbnmnxéxHble oopmynel MyaccoHa n Myaspa-/lannaca.

Tema 27. [luckpeTHas U HeNpepbiBHAA CnyYaiHble BENUYMHbI, CNOCODObI MX 3a4aHUS; YACTOBbLIE XapakKTepUCTUKK
CNy4yanHOl BENUYUHBI: MaTEMATNYECKOE OXMNAaHue, oMCNepPCUs, CpefHee KBaapaTMyHoe OTKIOHEHNe, MOAa, MeamaHa,
HayanbHbIE N LeHTPanbHble MOMEHTbI; CBONCTBA MAaTEMATUYECKOr0 OXMAAHNS Y ANCMEPCUN; OCHOBHbIE 3aKOHbI
pacnpeneneHus cnyyaliHbix BENNYMH: BUHOMUanbHIR, MyaccoHa, paBHOMEPHbIA, NoKkasaTtesbHbIA 1 HOPManbHbIA, UX
4MCNOBbIE XapakTePUCTUKN; HepaBeHCTBO Yebbiwesa.

Tema 28. OcHOBHble cnocobbl 3anvcu BelBOPKIW: BapUauMOHHbIN psg; CTAaTUCTUHECKWIA ONCKPETHBIV U MHTEPBaNbHbII
psobl; rpadmyeckoe n306paxeHne CTaTUCTUYECKNX PALOB pacnpeneneHns BbIOOPKU (MOAWIOH, FTMCTOrpaMMa); YNCHoBble
xapakTepucTrku BoiBopkM (CpeaHee apniMeTNHECKOE, OMCTEePCUs, CPefHee KBaapaTMiHOe OTKNOHEHUE, MOAA,
mMennaHa).

Ok3ameH

Bonpochbl k ak3ameHy:

1. MoHsTNE AnddepeHLmanbHOro ypaBHeHUs Nepsoro Nopsaka, pasnnmyHole qoopMbl ero 3anucu. Pewexne, HavanbHble
ycnosusi, obliee u yacTHoe peweHns Y nepeoro nopsgka. 3anada Koww.

2. 1Y c pa3genéHHbiMu 1 pa3gensiiowmMMncs NepeMEHHbIMU, X PeLleHue.

3. OgHopogaHbie 1Y nepBoro nopsiaka, ux peleHue.

4. NluneriHoe 1Y nepsoro nopsaka u ero peweHune. YpaeHeHne bepHynnu.

5. OudbdhepeHumanbHoe ypaBHEHUE NOPSALKA N, pasnuyHble hOPMbl ero 3anucu. PelweHne, HavanbHble ycnosusi, oblee
1 YacTHoe peweHns OY nopsaka n. 3agada Koww.

6. 1Y nopsagka n, gonyckarowme NoHnxXeHne nopsaka, ux peweHue.

7. MNoHATME NNHENHOR 3aBMCMMOCTU N HE3ABMCHMMOCTU cucTembl oyHKUMiA. Onpenenutens BpoHckoro. MNpumepbl
NNHENHO He3aBUCKMbIX CUCTEM CPYHKLNIA.

8. I'luHenHoe LY nopsaka n. OgHopogHble n HeogHopoaHbie J1IY. CBONCTBa YaCTHLIX PeLWeHni, oyHOaMeHTanbHas
cuctema pewenunn OJ10Y.

9. CTpykTypa 06Wero pelweHns 04HOPOAHOr0 1 HeogHopoaHoro JIAY nopsioka n. MprHLMA Cynepnoanumum HYacTHbIX
peLeHni.

10. OJ14Y nopspaka n ¢ NOCTOSIHHbIMU KoadpdomumeHTamn. Xapaktepuctuyeckoe ypasHeHne. HaxoxaeHme OCP un
obuero pewexns ONOY korna KOpHW XapakTepUCTUHECKOro ypaBHEHNS: a) AeACTBUTENbHBbIE 1 pasnnyHble; 6)
DEeNCTBUTENbHBIE N €CTb KPAaTHbIE; B) KOMMIEKCHO-COMPSAXEHHbIE.

11. HaxoxpaeHwe yactHoro pewenns HIOY nopsnka n ¢ NOCTOSAHHLIMU KO3ULIMEHTAMU 1 NPABOI YaCTbio
crneumanbHoro Buaa.

12. MoHatme yucnosoro paga (4P). HactnyHasa cymma n octatok psga. Cxogswmecs n pacxogawmecs psagsl. Cymma
psoa.

13. OCHOBHbIE CBOCTBA CXOASWMXCS PAA0B. HeobXx0auMbI MPr3Hak CXOAMMOCTU W LOCTATOYHbIV NPU3HaK
pacxoammocTu paga.

14. [locTaToYHbIE MPU3HAKM CPaBHEHNS (KNacCUYecKnii n NpenenbHblil) CXOAMMOCTM PSA0B C NONOXUTENbHLIMA
yneHamu.

15. OTanoHHble YicnoBble psiabl (reoMeTpryeckuii n 0606WEHHbIA rapPMOHNYECKWIA), YCNOBUSI UX CXOAMMOCTM U
pacxo4MMOCTw.

16. OocTtaTtoyHble npuaHaky Janambepa n Kown cxoguMocTvi psaoB ¢ MNOA0XMUTENbHBIMU YEHAMI, YCNOBUS MX
NPYMEHUMOCTN.

17. 3Hakouepenytowumiics ymcnosoi psaa. MNpusHak NenbHuua. OueHka CyMMbl 3HAKOYepPeOyoWerocs psana u ero
ocTarka.

18. 3HakonepeMeHHbIi YUCNOBOM psg. AGCONIOTHO M YCNOBHO CXOAAWMECS YACNOBbIE PSiAbl, UX CBOMCTBA. JJOCTaTO4HbIN
NPM3HaK CXOAMMOCTUN 3HAKOMEPEMEHHOrO psaa.

19. ®dyHKUMOHanbHbIR pag (PP). YacTvyHas cyMma, octaTtok, To4Ka CXOAMMOCTM, obnacTe onpeaeneHns n obnactb
cxonmmocTn ®P. Cymma goyHKUMOHanbHoro psina. AGcontoTHo cxoaswmecs PP,

20. CteneHHoi psia. MpusHak Abens abCcontoTHOM CXOAMMOCTU CTENEHHOro psiaa. Paguyc n nHtepsan abCcontoTHOM
CXOAUMOCTM CTEMEHHOro paga.

21. HaxoxzeHve obnacTu 06bI4HOM 1 aBCONOTHON CXOAMMOCTH CTeNneHHoro psaa. OCHOBHbLIE CBOMCTBA CTEMEHHbIX
pso0B.

22. Pappl Teitnopa n Maknopexa. PaznoxeHne doyHkUMii B psin Teinopa. MNpumeHeHne psaa Teinopa B NpubnmnxeHHbIX
BbIYMCIEHNSIX.
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23. TpuroHomeTpuyeckuin pag. Pag ®dypbe. PasnoxeHne doyHkunii B psg Pypoe.

24. Panbl ®ypbe ong YETHbIX U HEYETHbIX PYHKUMIA. PasnoxeHuve B psg Pypbe PyHKUMIA, 3a0aHHbIX HA NONOBUHE
nepuoaa.

25. MpeaMeT Teopun BeposiTHocTel. MOHATUS cly4aiHOro akcnepuMeHTa, cnydanHoro cobbltns. CBOMCTBO
CTaTUCTUYECKOW YCTONYMBOCTU UCXOA0B CNYy4aHOro aKCnepuMeHTa.

26. OnemeHTapHoe cobbiTue. MNpocTPaHCTBO aneMeHTapHbIX cobbIThi. CnyyaiHoe cobbiTve, Kak MOAMHOXECTBO
MPOCTPaHCTBA NEMEHTAPHbIX COObITUIA. [l0CTOBEPHOE U HEBO3MOXHOE CObbITUS. MNpencTaBneHne cobbiTuli B BUOE
Onarpamm diinepa-BeHHa.

27. [elicTBNS HAaQ CNyYaiHbIMKA COBLITUAMW, UX FTEOMETPUYECKAS UNNIOCTPALIMS C MOMOLBIO AnarpamMm diinepa-BeHHa.
COBMECTHbIE U HECOBMECTHbIE, MPOTUBOMONOXHBLIE COOBITUS.

28. KombrHaTopuka: npaBmna CyMMbl 1 MPON3BEAEHUS; COYETaHMWS, pa3MeLleHnst U NePecTaHoBKU, NOACYET UX Ymcna.
29. PaBHOBO3MOXHble cobbiTns. Knaccuueckoe onpegeneHne BeposTHOCTU. HacToTa, OTHOCMTENbHAS YacToTa
nosiBNeHns cobbiTns. CTaTucTUyeckoe onpeneneHme BEPOSITHOCTU.

30. OCHOBHbIE CBOMCTBA BEPOSATHOCTMW. YCNOBHAS BEPOSTHOCTb COBLITUS. 3aBUCUMBIE N HE3ABUCKMbIE COBbLITUS.
DopMyrbl CNOXEHNUS U YMHOXEHUS BEPOATHOCTEN (4151 ABYX COObITU).

31. MNonHas rpynna cobbiTuii, runoTedsl. PopMybl NONHOM BEPOSTHOCTM, Baiieca.

32. MNoBTopHble ucnbiTaHus. Cxema bepHynnu. ®opmyna BepHynnu. MpubnuxénHble dopmysbl MyaccoHa un
Myaspa-Jlannaca.

33. MoHsATne cnyyanHom sennynHbl (CB). dyHKUUS pacnpeneneHns cny4amHon BennymHbl 1 €€ OCHOBHbIE CBONCTBA.
34. OunckpeTHas cnyyariHas sennynHa (O CB). Pag pacnpeaeneHunst, MHOroyronbHuK pacnpegeneHus, oyHKUms
pacnpeneneHns OCB, nx noctpoeHue.

35. HenpepbiBHas cnyvaiiHasa senndmnHa (HCB). ®dyHkumns nnoTHOCTU pacnpeneneHus, e€ OCHOBHbIE CBOWCTBA.
MNpencrasneHune cyHkummn pacnpeneneHus HCB yepes3 coyHKUMIO NIOTHOCTM pacnpeneneHms.

36. Matematuyeckoe oxuaaHve OUCKPETHON 1 HeENpPepbIBHOM cnyyaiHoin BennynH. OCHOBHbIE CBOCTBA
MaTeMaTM4yeckoro OXnaaHus.

37. ducnepcusa n cpegHee KBaapaTUYHOE OTKNOHEHUE CriyyanHom BennyinHbl. OCHOBHbIE CBONCTBA AMCAEPCUN.
BbluncneHve gucnepcumn ANCKPETHON 1 HEMPEPbIBHON ClyYaiHbIX BENNHUH.

38. HayanbHble 1 LeHTpanbHble MOMEHTHI k-0ro nopsaka, B3anMocBa3b MeXay HUMU. ACMMETPUS N aKcLecc.

39. BuHommanbHbIN 3akoH pacnpeneneHus N CB, ero yncnosble xapakTepUCTUKK (MateMatnyeckoe oxuaaHme n
ancnepcus).

40. lNyaccoHoBCKMiA 3aKoH pacnpegeneHns N CB, ero yncnosbie XapakTepUcTUKn (MateMaTnyeckoe oxXmnaaHve un
ancnepcus).

41. PaBHOMepHbIi 3akoH pacnpeneneHus HCB, ero 4ucnosbie XxapakTepucTku (MaTemaTnyeckoe oXnaaHue un
ancnepcus).

42. NokasaTtenbHblll 3akoH pacnpeneneHns HCB, ero 4ncnoBble xapakTepUCTMKIM (MaTeMaTnYeckoe 0XuaaHne um
ancnepcus).

43. HopmanbHbIi 3akoH pacnpenenernms HCB, ero 4ncnosbie xapakTepUCTUKN (MAaTEMATUYECKOE OXMOaHNE,
nncnepcus). CTaHoapTHbIA HOPManbHbIA 3aKOH pacnpeneneHns. NHterpan Jlannaca v ero npuMeHeHve ons
BbIYMCNIEHNS BEPOATHOCTM NonagaHms HopManbHO pacnpenenéHHoin CB B 3anaHHbIli uHTepBan. NpaBmno Tpéx curM.
44. HepaBeHcTBO Yebblwesa. MoHATHE 0 3aKoHaxX HONbNX YACEN W LEHTPaNbHOW NpenenbHO TeopemMe Teopun
BEPOSATHOCTEMN.

45. Npenmet matematumyeckor ctatuctnkn. OCHOBHbIE 3a4a4y MaTteMaTnyeckon ctatncTmkn. Baammocsaab
MaTeMaTu4yeckom CTaTUCTUKN U TEOPUM BEPOSTHOCTEN.

46. l'eHepanbHas COBOKYMHOCTb 1 Bbibopka. OCHOBHblE cnocobbl opraHn3aumm Bbi6opku (MOBTOPHBIA 11 6ECMOBTOPHbIN
ot6op). PenpeseHTaTuBHOCTb BhIGOpkU. CryyaiiHas Bbibopka. Bei6OpoyHbI/i METOA, KaK OCHOBHO METOL
MaTemMaTu4ecKom CTaTUCTUKM.

47. BapuauuoHHblit psia. MenvaHa n pasmax BblBopkU, MX HAXOX4EHMe.

48. Ctatuctuyecknin psan pacnpeneneHuns solbopkn. IHTepBanbHbI CTATUCTUYECKWIA PSS U €70 MOCTPOEHUE.
"padouyeckoe npenctaeneHme BolGOPKU: MONUIOH, FUCTOrPaMma, UX NOCTPOEHUE.

49. CpenHee apudmeTnyeckoe BolBOPKN, ero CBOMCTBA W BblHUCNEHME.

50. Oucnepcus Boibopku, eé CBONCTBA 1 BbluucneHune. VicnpaBneHHas aucnepcus Bolbopkin. BaanmMocBa3b Mexay HUMN.

6.4 MeTtoaouyeckue matepuansbl, onpeanensitowue npowuenypbl oLueHNBaH1Ms 3HaHUA, YMEHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3ytoLLLuX 3Tanbl oopMMpoBaHMS KOMMNETEeHLUI

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

Ins 3ayéra:

56 6annos 1 6onee - "3a4TeHo".

55 6annoB n MeHee - "He 3a4TeHo".
[ns ak3ameHa:

86 H6annos n 6onee - "OTANYHO".
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71-85 6annos. - "xopolo".
56-70 6annos - "yooBNETBOPUTENBHO".
55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (WK) onbiTa Ortan | Konnyectso
KOHTpOns [efATeNbHOCTU, XapaKkTepu3yoLLLMx atanbl opMUpOBaHNA KOMNeTeHL U 6annos
Cemectp 1
TeKyLWuUin KOHTPOIb
MucbmeHHoe  |OByvarowmecs nonyyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TEoPETUYECKNX
JomauHee BOMPOCOB MW peleHnio 3aaady. PaboTta BeinonHAeTCS NMMCbMEHHO AoMa U 1 28
3ajaHue cpaétca npenogasatento. OueHMBalOTCA BNafeHne Matepuanom no teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHe MeTOAAMM, YMEHNS N HaBbIKW,
HeobxoauMble 4515 BbINOAHEHWS! 3aAaHNUIA.
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B YacCkl ayanTopHOi paboTbl. Obyyarowmecs
pabota nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 2 22
BbINOMHAETCA B MMCbMEHHOM BuAae 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne Matepuanom no teme paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNnaaeHme
MEeToaMu, YMEHMS 1N HaBbIKW, HEOOXOAUMbIE AN BbINOMHEHWS 3a0aHNIA.
3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLIMNANHDI. 50
O6yuatowwmiics nonyyaeT Bonpoc (Bonpockl) nnbo 3anaHne (3anaHns) n Bpems Ha
NoAroToBKY. 3a4€T NPOBOAMTCS B YCTHOM, MUCbMEHHOW MM KOMMbIOTEPHOA
dopme. OueHrBaeTcs BRageHWe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSATL HYXXHbIE 3HAHWS, HABLIKU W YMEHUS NpU aHann3e
NPOBNEMHbIX CUTYaLMIA U PELLEHNN NPAKTUYECKMX 3a0aHWA.
CemecTp 2
TeKyLUi KOHTPOb
MucbmeHHoe  |OB6yyarowmecs NonyyaoT 3aaHne No OCBELLEHMIO ONPeaenéHHbIX TEOPETUYECKNX
JomallHee BOMPOCOB MK peleHno 3aaad. PaboTta BeINONHAETCS NMCbMEHHO AoMa U 1 28
3alaHue cnaétcs npenogasatento. OUeHMBaOTCA BNageHWe MateprasnoMm no Teme
paboTbl, aHANNTUYECKUE CNOCOOHOCTU, BNaileHNe METOAAMM, YMEHNS N HaBbIKY,
HeobXxoauMble ANs BbINOMHEHWS 3a0aHNIA.
KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTopHoi paboTbl. Obyvatowmecs
paboTa nonyyaroT 3afaHns Onsi NPoOBEpPKU YCBOEHUS NpoiiaeHHoro Matepuana. PaboTa 2 22
BbINOMHAETCA B MMCbMEHHOM BuAe 1 coaérca npenogasartento. OueHnsaloTcs
BnafeHne maTepmanom no TeMe paboTbl, aHANNTUYECKME CNOCOBHOCTM, BNafeHve
MeTO4aMM, YMEHNS N HABbIKW, HEOBXOOUMbIE AJ1S1 BbINONHEHUS 3a0aHUNA.
9k3aMeH OK3aMeH HaueneH Ha KOMMNNEKCHYIO NPOBEPKY OCBOEHMS ANCLUMIWHbL. DK3aMeH 50
MPOBOAMTCS B YCTHOM MNM MMCbMEHHOW chopme no buneTtam, B KOTOPbIX
conepxarcst Bonpochkl (3afaHns) no Bcem TeMam kypca. Obyyatolemycs naértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MateprasnoMm, ero CUCTEMHOE
OCBO€EHIME, CMNOCOBHOCTb NPUMEHSITb HYXHblE 3HAHWS, HABbIKW 1 YMEHUS NPW
aHanuae NPobneMHbIX CUTYaLMA N PeLIeHU NPaKTUYECKNX 3aLaHWiA.
Cemectp 3
TeKkyLLUA KOHTPONb
MucbmeHHoe  [OByyarolwmecs nonyyaoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomauwHee BOMPOCOB Mn pelweHntio 3aaad. Pabota BeINonHAETCS NMMCbMEHHO AoMa U 1 28
3afaHue cnaércs npenogasatento. OLueHMBalOTCS BlageHMe Mateprasnom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Anst BbIMOMHEHWS 3a0aHWA.
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayantopHoi paboTbl. Obyyatowmecs
pabota rony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 2 22
BbINOHAETCSA B MMCbMEHHOM BuAae 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHve matepuanom no teme paboTbl, aHaNUTUYECKme cnocobHOCTW, BnaaeHme
MEeToaMu, yMEeHMsl N HaBblKW, HeOBX0AUMble NS BbINOMHEHWS 3a0aHUIA.
3auer 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNINHBI. 50
Obyyatowmiicst nony4aeT BONPOC (BONpOck!) Mnbo 3anaHune (3aaaHns) 1 Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
gopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NPU aHann3e
NPOBNEMHBIX CUTYaLMWIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.
CemecTp 4
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos

TeKkyL i KOHTPOb

lMncbMeHHoe Oéyqaroumecg nony4aroT 3agaHne rno ocseweHno Oﬂpe,ﬂ,eﬂéHHbIX TeopeTndHeckux
gomMaulHee BOMPOCOB Mnn peweHnto 3ana-. PaboTa BbINOMHAETCS MMCbMEHHO oMa 1 1 28
3anaHue cnaértcs npenogaBsare’sito. OueHuBatoTcs BnageHne martepunanom rno teme
paGOTbI, aHannTn4yeckune CﬂOCO6HOCTI/I, BnageHne Metonamm, yMeHmnsa n HaBblkKy,
HeobxoOMMble ONS BbIMONHEHUS 3a0aHWNA.

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEPKU YCBOEHUS NMpoiiaeHHoro Mmatepuana. PaboTa 2 22
BbINOHAETCS B MMCbMEHHOM BUae 1 coaétcs npenogasartento. OueHnBarTcs
BnafeHne matepuanom no teme paboTbl, aHANUTUHECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, yMEeHMsl U HaBblKK, HeOBXoaUMble AN BbINOMHEHWS! 3a0aHWiA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH NPOBEPKY OCBOEHWS AUCUMMNINHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOMN NN NCbMEHHOM dhopMe no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCs BNafeHue Matepunanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKU U YMEHUS Npu
aHannae nNpobneMHbIX CUTyaunin U peleHn NPakTUYecKnx 3aaaHuni.

7. MNepeyeHb nuTepaTtypbl, HEOOXOAUMOW A1 OCBOEHUS AUCLIMUIMIMUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOoM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00y4alowmnMcs B OAHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum BruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHLUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBEpCUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA GbNNOTEYHbIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiolerocs 13 yucna nuu, 04HOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepedyeHb OCHOBHOW W [OOMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOANUMON /1 OCBOEHUS AUCLMMNAVHBI (MOayns),
Haxoamutcs B MpunoxeHun 2 K paboyeli nporpamMmme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUW YCTIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMn snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNIeKToBaHus qooHa0B Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIINHBI (MOaYIs)

Bubnunoteka y4ebHO 1 Hay4HOW nuTepaTtypsl - http://sbiblio.com/biblio

EOuHbIn nopTan nHTEepHeT - TecTuposaHus - hitp://www.i-exam.ru
EcTtecTBeHHO-Hay4HbI 06pasoBaTenbHbli noptan - http://www.en.edu.ru
WHTepHeT-nopTan pecypcos no matematuke - http://www.math.ru
ObpaszoBaTenbHblii MaTEMaTUYECKMIA CAAT ANS CTYLEHTOB - hitp://www.exponenta.ru

9. Metoonueckue ykasaHus onsi o6yyaroLLMXCs NO OCBOEHUIO AUCLMIMIIMHBI (MOayNS)

OB6y4eHre NPoXoanT B oOpMe NEKLIMOHHbBIX U MPaKTUHECKMX 3aHATUI, a TaKXXe CaMOCTOSITeNIbHOM paboThbl CTYOEHTOB.

Ha nekuusix nsnaraercs Teopetuyeckuii Matepuan. Mpryém KOHCNEKT NeKUMin, oCcTaoWmiics y 00y4Yarowwmxcs B
pesynbTate ux NPOCNYWBAHNS, HE MOXET MOMHOCTbIO 3aMEeHUTb y4eBHIKa, ero Lenb - (OOPMyIMPOBKA OCHOBHbIX
YTBEPXIEHWiA 1 onpeaenexuii. Mpocnywas nekuuio, 0byyarowwmnincst LONXeH 03HaKOMUTbLCS ¢ 6onee NoApPOGHbLIM
N3NoXeHneM MaTepuana B y4ebHMKax U3 crmcka OCHOBHOW U OOMONHUTENbHOM NUTepaTypbl.

WNayyeHune oucumnnuHbl nonpasyMeBaeT He TOMbKO OBNaLeHUe TEOPETUHECKM MATEPUANIOM, HO 1 MONyYeHue
NPakTUYECKMX HABBIKOB HA ayAMTOPHbIX MPAKTUHECKUX 3aHATUSIX, Ans 6onee rnybokoro noHUMaHust pasnenos
OUCUMMNIVHBI, @ TakXe pa3BuTe abCTPakTHOMO MbIWEHWS U CNOCOBHOCTY CaMOCTOSTENBHO [OKa3blBaTb YACTHbIE
YyTBEPXAEHNS.
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CamocTosTenbHas paboTa - 370 BUA 3aHATUS, HA KOTOPOM 0by4datowmecs ¢ onpenenéHHoi Aonein CaMoCToATENbHOCTY
BbIMOMHAOT Pa3/IMYHOro pofa 3afaHus, npunaras HeobxoauMble NS 3TOr0 YMCTBEHHbIE YCUNSA 1 MPOABNSS HaBbIKY
CaMOKOHTPONSA 1 camokoppekLUun. CamocToaTernbHas paboTa BkoYaeT B cebs: M3yyeHne TeopeTmyeckoro Matepuana no
KOHCMEeKTaM Nekuuin 1 y4ebHrKaM; BbiNoMHEHNE HAMBUAYATbHbBIX MUCbMEHHbIX OOMALlIHUX 3a0aHWIA; NOArOTOBKY K
ayaMTOPHbIM KOHTPOSbHbIM paboTam; NOArOTOBKY K 9K3aMeHy/3a4éTy.

Ins BbINONHEHUS MHAVBMAYANbHBIX MMCbMEHHbBIX OMALWHUX 3a4aHUiA 0ByyaloWUiAcs JOMKEH NOBTOPUTD
COOTBETCTBYIOLLWIA TEOPETUYECKNIA MaTepman, BHUMATENbHO, C BbINONHEHWEM BCEX AeiicTBulA Ha Bymare, pa3obpartb
pelwéHHble Ha ayaMTOPHOM MPakTUYECKOM 3aHATMM NPUMEPDI 1 MOCNe 3TOro NPUCTYMAUTb K PELIEHNIO NPEANOXEHHbIX
3apaHuii. MpakTuyeckne 3aaaHns, BoINOMHEHHbIE B ayAUTOPWM, NpeAHa3HauYeHbl AN ykasaHus 0bLwmx MeToL0B peLIEHUS
3ajay onpenenéHHoro Tmna. 3akpenuTb HABLIKU MOXHO N B pe3ynbTaTe camocTosTensHol paboTol. [MpumMepHoe
cofepXaHune NUCbMEHHOr0 LOMalHero 3aaHuns npueseaeHo B pasaene 6.3 paboyeit nporpamMmbl. BeinonHeHHoe
3alaHuve npenbgasngeTcs npenonasarenio 4 NPoBepKu, Mocne Yero NPOBOAUTCA ero 3awmra B popMe ayamTopHOM
KOHTPONbHOM paboTbl.

Mpw NOLroTOBKE K ayAUTOPHbLIM KOHTPOMbHbLIM paboTam cnefyeT NOBTOPUTb COOTBETCTBYHOWMIA TEOPETMYECKMIA MaTepuarn,
a TakXxe NpPoCMOTPETb NPaKTUYECKMe 3aAaHuns, KOTopble pasbrpannch 1 pewannucb Ha ayaUTOPHbIX 3aHATUSX 1 fOMa.
MpoBoanTCcs KOHTPONbHas paboTa No MHAMBMAYANbHBIM 3a4aHUSM, MPEANOXEHHBIM NPpenoLaBaTenem, aHanormyHbIM
LlOMallHUM 3afaHnsIM. Bpems BbINOAHEHUS KOHTPONbHOM paboThl 1 yac 30 MUHYT. MpuMepHble 3aaHNs KOHTPOSbHbIX
paboT npuBeneHsbl B padnene 6.3 paboyelt nporpamMmbl.

OK3aMeH/3a4€T HaleneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHNS ONCUUMNAUHBI. [TpOBOAMTCS B YCTHO-NMNCBMEHHON hopme
no 6unetam. Kaxablii 6uneT cogepXnT OBa TeOpeTUHeckmx Bornpoca u npuMepsbl. [laétcs Bpems Ha NoAroTOBKY K OTBETY.
OueHuBaeTcs BnafeHve maTeprasnom, ero CUCTEMHOE OCBOEHWE, CMOCOBHOCTL MPUMEHSITh HYXXHbIE 3HAHWUSI, HABBIKU U
YMEHMWS MPY PELIEHNN NpakTUYeckmx 3agaHuii. [Npun NOAroToBke K coadve sk3ameHa/3advérta cnefyeTt OpUEHTUPOBATLCS Ha
BOMPOCHI, yKasaHHble B pasgene 6.3 paboyeli nporpamMmbl U ONMpaTtbes, NPEXAe BCEro, Ha KOHCMEKTbl IEKLIMIA 1
PEKOMEHAOBAHHbBIE MCTOYHMKM MHCPOPMaALIMK, BECb 06EM paboThl peKOMeHOyeTcs pacrnpenensaTb paBHOMEPHO MO AHSAM,
OTBEAEHHBLIM L7151 MOAFOTOBKM K 9K3aMeHy/3a4éTy 1 KOHTPONMPOBATh KaXablii AeHb BbINOMHEHUS paboThbl.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa30BaTeNbHOro
npouecca no gucuuniIuHe (MOayno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNVHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

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

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANU3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTaKTHOWM paboThl C MpenonaBaTeneM, yKoMnnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300PO0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE MPUMEHSIOTCSA Cneaytowmne MeToAbl U TeXHoNnorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX Nob30BaTeNen;

- CO3[aHWe KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta U nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- CO3[aHvie BO3MOXHOCTEW AJis 06y4atoLMxcs BOCIPUHUMATb OLHY M Ty X€ MHAPOPMaUMIio U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHNUAMI Clyxa NonyyYani MHGOPMALIMIO BU3YallbHO, C HAPYLLEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, hOPMUPYEMbIX

OVCLMMNMHON, 3a CHET aNlbTEPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX 1abopaTopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;
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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;

- NPOLOMXMNTENIbHOCTU BbICTYMeHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMM ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 23.03.03

"9kcnnyataunst TpaHCNOPTHO-TEXHONOMMYECKMX MalUMH U KOMMNEKCOB" 1 NPOdMNto NoAroToBkM "ABTOMOBMNbHbIN
cepsuc".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E1.6.7 Marematvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 23.03.03 - SkcnnyaTaums TpaHCNOPTHO-TEXHONOIMYECKUX MAWWH 1 KOMONEKCOB

Mpogounb NoAroToBKM: ABTOMOBMIIbHLIN CepBUC
KBanudomkauus BeinyckHuka: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO
SA3bik 0by4eHmns: pycckuii
oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. Bnagmmupckuii .M., MopcTtko A.B., Epycanumckunin 9.M. MaTtematuka. Obwumii kypc: Y4ebHuk ans 6akanaspos. -Cl16.:
WN3a-8o 'JlaHb', 2008. -960c. ISBN: 978-5-8114-0445-2. Pexwum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=634. (673k3.)

2. Mbiwknc A. L. Nekuunn no Beicwe matematuke: yueb. nocobue. -Cl6.: M3a-s8o 'MaHb', 2009. -688¢. ISBN:
978-5-8114-0572-5 Pexxum poctyna: http://e.lanbook.com/books/element.php?pl1_id=281. (46 ak3.)

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

4. 29. 3afayHuK Mo BbiCle MatemaTuke ans By3oB: YyebHoe nocobue /nog pea. A.C. Mocnenosa. -ClM6.: N3a-8o
Nanb', 2011. -512c. ISBN: 978-5-8114-1024-8 (http://e.lanbook.com/books/element.php?pl1_id=1809).

5. 3apayHunk no BbicwWwel MateMaTrke ons By30B [TekcT] : yuebHoe nocobue / B. H. 3emckos [u op.] ; non pexn. A. C.
Mocnenoga .- 3-e n3na., ctep .- EkatepuHbypr : N3a-8o ATI, 2015 .- 512 ¢ : un. - (YuebHuk ans By3oB. CneuunanbHas
nuteparypa) .- MNpun.: c. 498-509 .- B nep .- ISBN 978-5-8114-1024-9 : 550-00 . (100 ak3.

JononHuTtenbHas nuteparypa:

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

2. AnToHoB B.W., Konenesuny ®.1. Matematuka. MIHTepHeT-TecTpoBaHme 6a30Bbix 3HaHWii: YyebHoe nocobue.
-CN6.:M3a-Bo 'MaHb', 2010. -160c. ISBN: 978-5-8114-1080-4 Pexum pocTyna:
http://e.lanbook.com/books/element.php?pl1_id=599. (OP)

3. HaHko MN.E., Monoe A.l'., KoxesHurkoBa T.51. Bbicluas MmatemMatuka B ynpaxHeHusix 1 3agadax: Y4eb. nocobue ons
By30B. B 2-x yactsix. Yactb I: -M: OHWUKC: Mup n obpaszosaHue, 2008. -368c. (11 ak3.)

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

5. KyaHeuos J1.A. C60pHUK 3amaHuii No Bbicwe MaTtemaTke. TUNOBbIE pacyeTbl [ONeKTPoHHbIN pecypc] : y4eb.
nocobue - OnekTpoH. aaH. - CaHkT-MNeTtepbypr : NlaHb, 2015. - 240 c. - Pexum poctyna: https://e.lanbook.com/book/4549

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

7. Kypc Bbicwer matematunkn. IHTerpansHoe ncumcnernme. PyHKUMM HECKOMNbKMX NepeMeHHbIX. duddepeHumnanbHbie
ypaBHeHus1. Jlekummn 1 npakTukyMm: YyebHoe nocobue. /Mon obw. pen. .M. Metpywko. -CM6.: 'NaHe', 2008. -608c. ISBN:
978-5-8114-0633-3 Pexxum pgoctyna: http://e.lanbook.com/books/element.php?pl1_id=306. (29 ak3.)

8. Kypc BbiCliel MaTeMaTrku: KpaTHbIe MHTEerpasbl, BEKTOPHbIA aHanun3: nekumm 1 npakTrikym: y4eb. nocobve aons
CTy[LEHTOB BY30B Mo Hanp. 'TexHudeckume Haykn' /Mog obuw. pen. .M. MeTtpywko. -Cl6.: 'MaHb', 2008. -320c¢. (29 ak3.)

9. Kypc Bbicliel MaTeMaTku: TeOprsi BEPOSTHOCTEN: NEKLUUM 1 NPaKTUKyM: y4eb. nocobre ons CTyLeHTOB BY30B M0
Hanp. 'TexHunyeckme Hayku' /Mog obw. pen. N.M. Metpywko. -ClM6.: 'NaHp', 2008. -352¢. (29 ak3.)

10. Mbiwkunc A.Ll. Matemartuka ons TeEXHUYECKNX By30B: crieunansHble kypebl. -Cl16.: 13a-so 'Naxb', 2009. -640c. ISBN:
978-5-8114-0395-0 Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_id=282. (50 ak3.)

11. MNMucbmenHbin . T. KoHCnekT nekumin no sbicwen matematmke: B 2-x 4. Y.1: Tpuauatb wectb nekumi.- M.:
Alipuc-npecc, 2008. -288c. (71 ak3.)

12. NucbmeHHbIn O.T. KoHcnekT nekuui no Bbicwen matematuke: B 2-x 4. Y.2: Tpuauatb natb nekumi. - M.:
Anpuc-npecc, 2008. -256¢. (83 ak3.)

13. CHopHuK 3amay no matematuke ons By3oB. Yueb. nocobue ans ctyneHTor By3os. /ABpamosa B.B., BukuypuHa J1.X.,
Baneesa M./. n op.; nogn pen. Kotnsapa /.M., Yrnoea A.H.; 5-e nsg., nepepab. n non. -Hab. Yenxbl: N3a-8o Kawm. roc.
WHX.-3KOH. akag., 2006. - 472c. (Mpud MuHuctepcta obpasosaHus 1 Hayku Pd) (11 aka.)
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14. CO60pHMK 3a4a4 Mo BbiCLER MaTeMaTrKe: C KOHTPONbHbIMU pabotamu: 1 kypc: y4eb. nocobue ons CTyEHTOB By30B
/Mynry K.H, Mucbmernbin O.T., ®eaun C.H. n op. -M.: Aiipuc-npecc, 2011. -576¢. (41 ak3.)

15. CHopHMK 3a[ay No BbICLLE MaTeEMATUKE: C KOHTPONbHbIMK paboTamu: 2 Kypc: y4eb. nocobre ans CTyneHTOB BYy30B
/Mynry K.H, HopwuH B.IM., NMucbMennbin O.T. n ap.; noa. ped. ®eamHa C.H. -M.: Ainpwuc-npecc, 2011. -592¢. (40 ak3.)

16. CbopHMK 3apaHuii no Mmatematuke. /Abpamosa B.B., 3aitHues P.M., Cadhapos A.C. non pen. Kotnspa J1.M.,
3aitHnesa P.M. -Hab. YenHbl: IH3KA, 2006. - 425c¢. (286 3k3.)

17. Wunayes B. C. Boicwas matematvka [OnekTpoHHbIin pecypc] : yuebHuk / B.C. lWunayes. - Mocksa: MIH®PA-M, 2018.
-479c. - (Bbicwee obpasoBaHue).- Pexum noctyna: http://znanium.com/bookread2.php?book=945790. (3P)

18. lunayes B. C. 3agayHuk no BbiClE MaTeMaTrke [OnekTpoHHbIn pecypc]: ydebHoe nocobue / B.C. Wnnayes. - 10-e
u3ga., ctepeotun. - Mocksa: MIH®PA-M, 2018. -304 c. - (Bbiciuee obpazoBaHue).- Pexum 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

Hanpasnenue nogrotosku: 23.03.03 - SkcnnyaTaums TpaHCNOPTHO-TEXHONOIMYECKUX MAWWH 1 KOMONEKCOB
Mpogounb NoAroToBKM: ABTOMOBGMIIbHLIN CepBUC

KBanudomkauus BeinyckHuka: bakanasp

®dopma 0byyeHus: Ha 6aze CMNO

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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