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CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpammy oucumnnuHbl paspaboTan(a)(m) ooueHT, K.H. (noueHT) 3aiiuesa X.W. (Kadenpa matematumku,
NHxeHepHo-cTpouTensHoe otaenexne), ZlZajceva@kpfu.ru

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

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OK-1 CNocOBHOCTb K aBCTPaKTHOMY MbIWNEHWIO, aHANN3Y, CUHTE3Y
OK-7 FOTOBHOCTb K CAMOPAa3BUTUIO, Camopeannsaunm, UCNoNb30BaHNIO TBOPYECKOro
noTeHumana
Or1K-6 CNoCcOBHOCTb CAMOCTOSTENBHO UMM B COCTABE FPYMMbl BECTU HAYYHbIA MOUCK,
peannays cneumanbHblie CpeacTsa U METOAbI NOMYYEHNS1 HOBOMO 3HaHWSA

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

-OCHOBHbIE METObI 11 MPUEMbI aHaNN3a, CUHTE3a, abCTPaKTHOMO MbIWNEHNS, NOAXOAAWME AN PEWeHns 3aaaq
NIVHENHOM anrebpbl, BEKTOPHON anredpbl U aHanMTUYECKON reoMeTpum, OmddoepeHUMansHoOro v MHTerpanbHOro
vcuymcneHuns, ongpdgoepeHunarnbHbiX ypaBHEHUA, YACOBbLIX U (PYHKUNOHASIbHBIX PALOB, TEOPUM BEPOATHOCTEN U
maTtemaTumyeckoin ctatmctukm (OK-1);

-0 pony camoopraHnsaummn n camoobpasoBaHns B COBPEMEHHOM AVHAMUYHO Pa3BUBAIOLEMCS MUpe, B
PopMMpPOBaHMKN NPOodIECCUOHANbHBIX KOMNEeTeHLMA(OK-7);

-TEOPETNYECKNE OCHOBBI NIMHENHOM anrebpbl, BEKTOPHOM anrebpbl U aHanMTUYECKON reoMeTpumu,
JndpdpepeHunanbHOro N MHTErpanbHOro NCYMcneHns, augepeHumnanbHbiX ypasHEHNA, YACTOBbIX U
PYHKUMOHANBHBIX PAL0B, TEOPUM BEPOSTHOCTEN M MATEMATUYECKON CTATUCTIKUN, HEOOXOAMMbIE NS HAYYHOrO nomcka
(Or1K-6).

JonxeH ymeTb:

-MCNOMb30BaTb OCHOBHbIE METObI U MPUEMbI aHANN3a, CUHTE3a, abCTPAKTHOE MbIlWNEHNE NS HAXOXAEeHNS CrnocoboB
peleHns 3ana4 NMHenHo anrebpbl, BEKTOPHON anrebpbl 1 aHaNnUTUYECKOoR reoMeTpun, anddepeHLMansHoro u
WHTEerpasnbHOro ncymcneHns, auddepeHunanbHblX ypaBHEHWA, YACTOBbLIX U dOYHKLIMOHAbHBIX PSOOB, TeopUKn
BEPOATHOCTEN N Matematunyeckomn ctatnctmkm (OK-1);

-OpraHn3oBbIBaTh CBOE paboyee MeCcTo; ahdDEKTNBHO NCNONb30BaTb paboyee BpeEMSs, COCPEAOTauNBaTLCS HA
rMaBHOM; OCYLECTBAATb MONCK OCTOBEPHON MHAPOPMaLMN U3 Pa3INYHBIX MCTOYHMKOB 1 CaMOCTOSTENIbHO OBNnaaesaTh
mMaTemMaTM4yeckMMm 3HaHUSIMU U HaBbIKaMy UX NPUMEHeHNs B NpodpeccuoHanbHon aeatenbHoctn (OK-7);

-NPOBOANTL TEOPETUYECKNE U BBIYUCINTENbHBIE PACHETHI CAMOCTOSTENIbHO UM B COCTaBE rpynnbl HA OCHOBE
NMOCTPOEHHBIX, B pe3ynbTate Hay4yHoro novcka, matrematunydeckux mogenen (OrK-6).

JonxeH Bnagetb:

- MeToAamMu 1 NpreMamn aHanuaa, CuHTe3a, abCTpakTHOE MbIWNEHUE AJ1 HAX0XAeHUs cnocoboB peleHus 3aaay
NIMHENHOM anrebpbl, BEKTOPHOI anrebpbl U aHanMTUYECKONn reoMeTpum, AMddoepeHUMansHOro U MHTerpanbHOro
ncymncnenns, amddepeHumnanbHblX YpaBHEHURA, YACTOBbIX U OYHKLNOHANbHbBIX PSIO0B, TEOPUU BEPOATHOCTEN U
maTtemaTmnyeckoin cratuctukm (OK-1);

-yMeHVEeM MaHMpoBaThb INYHOE BPEMS], MPaBUnbHO OpraHM3oBaTb CBOI TPY.H; CNOCOBHOCTbIO K camoaHannay,
CaMOKOHTPOJ0 1 camoobpasoBaHuto (OK-7);

-HaBblKaMW NMPUMEHEHNA, CaMOCTOATENbHO UK B COCTaBe rpynrbl, COBPEMEHHOro MareMaTtn4eCckoro MHCTpyMeHTapus
ONnA BbINOJIHEHNA HAY4YHOro Nnoucka, peanniys cnevnasibHble cpenctsa n MeTodbl Nosiy4eHmns HoBoro 3HaHI/I$1(O|_|K-6).

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!

-NPUMEHSITb pe3ybTaThl aHann3a, CMHTe3a, abCTpakTHOE MblWeHNe ANs HAXOXAeHUs crnocoboB pelleHns 3amad
NINHENHOM anrebpbl, BEKTOPHOI anrebpbl U aHanMTUYeCKon reoMeTprm, amddoepeHUMansHOro U MHTerpanbHOro
ncycnenns, amdepeHumnanbHblX YpaBHEHURA, YACNOBbIX U OYHKLWOHANbHbBIX PSO0B, TEOPUW BEPOSTHOCTEN U
maTtemaTmnyeckoin cratmctukm (OK-1);

-NMPUMEHATb MeTodbl CaMOopraHn3aunmn; NnosblWaTb KBaﬂI/ICpI/IKaLI,VIIO I'IyTéM CaMOCTOATENbHOIoO OCBOEHUA HOBbIX
3HaHWIA; 3aHUMaTbCS caMoobpa30BaHNeM Ha OCHOBE Hay4HOro MUpPoBo33peHus (OK-7);
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-NMPUMEHATb CaAMOCTOSATE/IbHO U B COCTaBe rpynrbl, COBPEMEHHOIO MaTteMaTn4eCkoro MHCTpyMeHTapusa ons
Hay4HOro noncka, peaansys crieumanbHble cpencrtesa U Metodbl Noy4eHnsa HOBOro 3HaHI/I9|(O|_|K-6).

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oncumnnmHa (mogynb) BKNtoYeHa B pasgen "B1.6.12 OducunnanHbl (Mogynm)" OCHOBHOWM NpodpeccnoHanbHOM
obpasoBatenbHoi nporpammbl 23.05.01 "HazeMHble TpaHCNOPTHO-TEXHONOrMYeckne cpenctea (ABTomobunm u
TpakTophbl)" 1 0THOCUTCS K Ha30B0OI (06WENPOGECCUOHANBHON) YacTu.

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

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

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

KoHTakTHasi paboTa - 254 yaca(oB), B TOM 4ncne nekumm - 118 yaca(oB), npakTnyeckme 3aHsaTus - 136 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 250 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 72 yaca(oB).

®dopma NPOMEXYTO4HOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 1 ceMecTpe; aK3aMeH BO 2 CEMECTpe; 3a4eT B 3 ceMecTpe;
3K3aMeH B 4 ceMecTpe.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW U CaMOCTOsITENbHOMN paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupbl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl gucUMnAnHbI / MX TPy A0EMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHole
Jlekumn 3aHATUSA paboTbl
1. [Tema 1. Onpegenutenn.Matpuubl 1 7 7 0 14
Tema 2. CucTeMbl IMHENHbIX
2. anrebpanyeckunx ypaBHEHUIA. 1 6 6 0 14
Tema 3. ApudomMeTn4ecKuin BeKTop.
8. BekTopHblE NpocTpaHcTBa 1 8 3 0 10
4. |Tema 4. BektopHas anrebpa 1 6 6 0 14
5. [Tema 5. lMpsiMble NMHUK 1 NIOCKOCTK 1 6 6 0 14
Tema 6. KprBble 1 MOBEPXHOCTHN
6. BTOPOro nopsaka 1 4 4 0 14
Tema 7. KoMnnekcHble yncna.
7. |MHoro4neHbl 1 anrebpanyeckue 1 4 4 0 10
ypaBHEHUS
Tema 8. MHOXecTBa 4yncen.
8. JencteutenbHble Yyncna. PyHKUmS 2 4 4 0 3
Tema 9. NMpenen yncnosom
9 nocnenoBaTenbHOCTW, OYHKLMN 2 4 4 0 3
Tema 10. HenpepbiBHOCTb (OYHKLNN.
10. Toukm paspbiBa 2 2 2 0 8
Tema 11. NMpon3ssoaHbIE U
11.|andodpbepeHumansl QOYHKLUN OOHOWN 2 6 6 0 4
NePEMEHHON, UX NPUNOXEHNS
Tema 12. iccnepoBanue goyHKUMIA C
12.[nomoLbio MPOM3BOIHbIX, MOCTPOEHNE 2 4 6 0 3
nX rpaconkoB
13.|Tema 13. PyHKUNSA N-NEepEMEHHbIX 2 2 1 0 3
Tema 14. Mpon3BoaHbIE 1
andodpepeHumanbl OyHKLUN
14. N-nepeMeHHbIX. ONeMeHTbl Teopun 2 / 6 0 4
nons.
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Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
Jlekumn 3aHATUSA pab6orthbl
Tema 15. SkcTpeMyMbl OyHKLNIA
15. HECKONbKNX NEPEMEHHbIX 2 3 3 0 3
Tema 16. HeonpenenéHHbiii
16. WHTerpan 3 8 16 0 24
Tema 17. OnpepenéHHbIn nHTerpan.
17 lHecobcTaeHHbIe VHTErpanbl 3 5 12 0 17
18.[Tema 18. KpaTtHble nHterpansi 3 5 8 0 13
Tema 19. duddepeHumanbHble
19. ypaBHEHMS NepBoro nopsaka 4 4 4 0 10
Tema 20. dudbdpepeHumanbHble
20. YPaBHEHUS BbICWUNX NOPALKOB 4 4 4 0 10
21.|Tema 21. Yncnosble pagbl 4 4 4 0 10
22.[Tema 22. dyHKUMOHaNbHbIE pAOb 4 4 4 0 10
Tema 23. KombuHatopuka.
23.|CnyyaitHble cobbITUs 1 UX 4 7 8 0 18
BEPOSATHOCTM
24.|Tema 24. CnyyaliHble BENNYMHbI 4 6 5 0 14
Tema 25. OCHOBHbIE NOHATUS W
3ajayv matemMaTuyecKom CTaTUCTUKN.
25. MeTonbl 06paboTku 4 3 s 0 8
3KCNepUMEHTaNbHbIX AaHHbIX
NToro 118 136 0 250

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Onpepenutenu.Matpuubl

Onpepnenutenu 2-oro, 3-ero nopsiakos, nopsaka n. CeoicTea onpeaenutenein. MuHopb! 1 anrebpamnyeckue
LOMOSHEHVS. Pa3noxeHve onpenennTens no afneMeHTaMm CTpoku unv ctonbua. BeluncneHve onpegenuteneii.
OnpepneneHve matpuupbl. Buabl Mmatpuu. PaBeHcTBo Matpuy,. JelicTBus Han maTpuuaMmu. CBOMCTBA onepaumii CnoxeHus
N YMHOXEHUS Ha YMCNO, YMHOXeHWs! Matpuy. MuHop k- oro nopsaka. basucHblin MuHop. PaHr MaTpuubl. SnemMeHTapHble
npeobpa3oBaHnsi MaTpuL. SKBUBANIEHTHOCTb MaTpuL. BeiuncneHnve paHra matpuubl. ObpatHas Matpuua, ycnosue
CYLEeCTBOBAHUS 1 OCHOBHbIE COCobbl €€ HaxoxXaeHusl. MaTpuyHble ypaBHEHUS, UX PeLIeHNe.

Tema 2. CucteMbl NIUHENHbIX anrebpanyeckux ypaBHeHUN.

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

Tema 3. ApucpbmeTnueckuit BeKTop. BekTopHble npocTpaHcTBa

MoHsTME N-MEpPHOro apngMETNYECKOro BeKTopa. PaBeHCTBO BEKTOPOB, AeicTBuUS Han HMKU. CkanspHoe npousseneHve
apudMeTnyecknx BeKTopoB. MoHsTe CUCTEMbl BEKTOPOB, €€ NIMHEHOM 3aBUCMMOCTY U He3aBmcumocT. N-MepHoe
NMHeliHoe BeKTopHoe npocTpaHcTBo R™n, ero 6asnc. KoopauHatel Bektopa B R*n. EBKNMAOOBO NPOCTPaHCTBO.

Tema 4. BektopHas anrebpa

MoHsATne reoMeTpmn4eckoro eeKtopa. OnuHa BEKTOpa, yron mexany HUMn. PaBeHcTBO BEKTOPOB. OpT BEeKTopa. I'IpoeKLu/m
BEKTOpa. Fpacpmqecme OencTensa Hag BEKTOpaMu. KOJ'IJ'II/IHeapHOCTb M KoMnna-HapHOCTb BEKTOPOB. Basunc nnockocTy,
NPOCTPaHCTBA. Koopp,leaTu BEKTOpa. JInHenHble onepauunn Hag BeKTtopamu B KOOp,EI,I/IHaTHOIZ hopme. I"Ip;lMoyroanaﬂ
OekKapTtoBa cuctema KkoopguHar. Pa,EI,I/IyC-BeKTOp M KoopOnHaTbl TOYKN. PeweHne I'IpOCTGI7ILLII/IX 3anad BeKTOpHOIZ
anre6pb| B KOOpD,I/IH&THOI7I hopme (Bbll-II/ICl'IeHI/Ie ONNHbI N HanpaBnAaloWnX KOCUMHYCOB BEKTOPA; KOOPOMHAT BEKTOopa,
3a4aHHOro Byms T1o4KaMun; pacCtosaHnAa Mexany To4kamMim; KoopaonHaTt TOYKK, nenswen OTpe30K I'IOI'IOJ'IaM). CKanﬂpHoe
npon3eeneHmne BeKTopos, ero CBOWCTBA, Bblpa>XeHne B KOOp,EI,MH&THOVI hopme, NpuMeHeHue onsa pelweHns
reoMeTpuyeckmnx 3agad (BbIHI/ICHeHI/Ie yrna mexagy BeKtopamu, OJinHbl BEKTOPA, NPOoeKUunn BeEKTopa Ha BeKTOp). Ycnosue
nepneHaonkynsapHoOCT BEKTOPOB. BeKTopHoe N CMeLllaHHOEe npon3eeneHnsa BeKTopos, X onpeneneHuns, CBOWCTBA,
BblpaXeHuns B KOOp,EI,I/IH&THOI7I hbopme, NpUMeHeHus ons pelweHns reoMetTpnuyecknx sanay (Bbl‘-II/ICJ'IeHI/Ie nnowanen
TPeyrosibHMKOB 1 napannenorpammos, 06bémoB TeTpasapos n napannenenvlnep,os). Ycnosus napannenbHOCTN n
KOMMNaHapHOCTN BEKTOPOB.

Tema 5. Npsimble NIMHUKM 1 NNOCKOCTU
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MpsiMas Ha nnockocTv. HopManbHbIl 1 HanpaBnsoWMi BEKTOPbI NPSAMOA. PaanuyHble BUAbl ypaBHEHW NPSMOI Ha
nnockoct. CocTaBneHne ypaBHeHWn NpsaMoi. PaccTosiHie OT ToYKM [0 NPsiMOiA. Yron Mexay AByMs npsmbiMy. Touka
nepeceveHus NpsimMbix. YCNoBMS NapannenbHOCTU U NepreHan-KynsipHOCTY AByX NpsiMbix. [nockocTb. HopmanbHbiii
BEKTOP MNOCKOCTU, Ero HaxoxaeHve. Pasnny-Hele BUabl ypaBHeHW nnockoct. CocTaBneHne ypaBHEHWIA MIOCKOCTM.
BsanMHoe pacnonoxeHue AByx NnockocTei. PacctosiHue 0T To4KM A0 nnockocTu. MNpsmasi B NpocTpaHCTBe.
Hanpasnsiowwmin BEKTOp NPSIMONA, ero HaxoxaeHue. PasnuyHble BUAbI ypaBHEHWI NPSIMOV B NPOCTpaHCcTBe. BaaumHoe
pacronoxeHue AByxX NPsMbIX B NPOCTpaHCcTBe. B3anMHoe pacnonoxeHue npsiMoli 1 NnocKoCTy.

Tema 6. KpuBble 1 NOBEpXHOCTU BTOPOro nopsiaka

MoHsTMe anrebpanyeckoit KPUBOM BTOPOro nopsiaka, nx knaccugoukaums. OKpyXHOCTb U SIAMNC, UX KAHOHWYecKne
ypaBHeHusi, oopMa, XxapakTepucTrKn. NocTpoeHre OKPY>XHOCTY 1 3niunca, 3aiaHHbix oblwmM ypaeHeHueM. 'unepbona
1 napabona, ux KaHOHMYEeCKUe ypaBHeHNs, popMa, XxapakTepucTrku. MoctpoeHre runepbonsl 1 napabonbl, 3a8aHHbIX
06bwum ypaBHeHueM. Anrebpaunyeckre NoBEPXHOCTM BTOPOro nopsiaka (cgpepa, annuncova, runepbonovapi,
napabonounabl, LANMHAPGI), UX KAHOHUYECKME YPaBHEHUS 1 hopma.

Tema 7. KomnnekcHblie uncna. MHorouneHb! v anreﬁpauqecxue yYpaBHeHUus

KomnnekcHble yncna, ux reoMetTpuyeckoe naobpaxeHve Ha nnockocTv. PasnmyHble oOpMbl 3anncyt KOMMIEKCHbIX
yucen. [lencteus Han komnnekcHeiMy Yucnamu. dopmyna Myaepa. VaBneyeHne KOpHS N-0i CTENEHN U3 KOMMIEKCHBIX
yucen. MHorouneHbl 1 anrebpandeckne ypasHeHusi. OCHOBHas Teopema anrebpbl MHOrouneHoB. Teopema Besy.
Pa3noxeHune MHOrOYNIEHOB Ha NMHEMHbIE U KBAAPATUYHbIE MHOXUTENN. HaxoxaeHne KopHen anrebpanyeckmx
YPaBHEHW Ha MHOXECTBE KOMMNEKCHBIX YACEen (B YACTHOCTM KBaApaTHOro ypaBHEHUS).

Tema 8. MHoXecTBa 4ncen. [encteutenbHble yucna. PyHKUUSA

MHoxecTBa uncen. [lencTBUTENbHBIE YACNa, MOLYNb YACNA U ero cBoncTea. Yncnosble npoMexyTku. OKPeCTHOCTb
TOUYKU (KOHEeYHOI 1 6eckoHeuHoi). MoHsThe doyHKuMKU. Cnocobbl 3aaaHuns oyHkumMKn. EctecTBeHHas obnactb
onpeneneHns n rpacprk goyHkUMn. OCHOBHbIE 31IEMEHTBI MOBEAEHNS (OYHKLMM (OFrPaHNYEHHOCTb, YETHOCTb U
HEYETHOCTb, NEPUOANYHOCTb, MOHOTOHHOCTbL). OCHOBHbIE aneMeHTapHble goyHKumMKU. ObpaTtHas goyHKuMs. CnoxHast
oyHKUMS. DneMeHTapHble OyHKLMK U nX Knaccugomkaums. MNoctpoeHue rpadonkoB goyHKLMIA.

Tema 9. Mpenen uncnoBow nocnenoBaTeIbHOCTH, OYHKLUN

Yucnosas nocnenoBatenbHOCTh U eé npeaen. MNpraHak CXo4MMOCT MOHOTOHHOW Y/CNIOBOM NOCNeA0BaTeIbHOCTY.
Yucno e. Onpepenerusi npenena doyHkumum. OgHOCTOpoHHMe npeaensl. beckoHevyHo Gonbwime n 6eckoHEeYHO Manble
PYHKLMK, UX cBoicTBa. HeonpenenéHHole BoipaxeHus. OCHOBHbIE TeOpeMbI 0 Npenenax yHKUWA (06 orpaHUYeHHOCTY
PYHKLMK; O CBSI3M ¢ BECKOHEYHO Manoli oyHKLMe; apudoMeTnyeckre CBoCTBa NpPeaeos; o Npeaene afeMeHTapHom
yHKUMK). MpenenbHbI Nepexon B HepaBeHcTBax. MNepBblii 1 BTOPOR 3amedaTesnbHbie Npeaenbl, X NpUMeHeHre npu
BbIYMCNIEHUN NPenenos.

Tema 10. HenpepbiBHOCTb pyHKUUKN. TOUKU pa3pbiBa

OnpepneneHns HenpepbIBHOCTM dyHKLMM B To4Ke. [MoHATUE HENPepbLIBHOCTY crnpaea 1 cneea. HenpepblBHOCTb
aneMeHTapHbIX yHKLUMA. ToUYKM paspbiBa qoyHKLMUM 1 UX Knaccudprkaums. HenpepbiBHOCTL COYHKLMM HA MHOXECTBE.
OcHoBHble CBOWCTBA (PyHKLNIA, HENPEepbIBHbIX HA 0Tpe3ke (06 orpaHNYeHHOCTU goyHKUMK, 06 obpalueHun eé B Hyb, O
HanboNbWeEM M HaVMEHbLEM 3HAYEeHNSIX OYHKLNN).

Tema 11. NMpoussoaHbie n aucpcepeHumansl oyHKLUUM OJHON NepeMeHHON, X NPUNoXeHus

MpupaueHne cyHkumn. OnpeneneHne NPOM3BOLHOM N €€ reOMEeTPUYECKMA CMbICH. HenocpeacTBEHHOE HaxX0XaeHne
npounssoaHoi. Tabnuua Npom3BoAHbIX OCHOBHbIX 9f1eMEHTaPHbIX PYHKUWMIA. MpocTeiiwmne npaBmna HaxoXxoeHns
npov3sogHol. NponssogHas cnoxHon pyHkumn. Jlorapudmmyeckas npovssogHas. lNponssonHas
CTeneHHo-nokasarenbHon oyHKuun. NponssoaHas OyHKLMK, 3a-0aHHOW napaMeTpuyecku. MNoHaTune
andpcpepeHumpyemocTn pyHkummn. duddgpepeHumnan doyHkuun. MNMponssoaHble N gugodoepeHLumarnbl BbICIUNX NOPSAKOB.
MpvMeHeHVe nepBoro avcpdpepeHumana B NpubAnXEHHbIX BbIYUCNEHUSX. Y paBHEHWS! KacaTelbHOW 1 HopManm K
nnockow kpusoi. OCHOBHbIE TEOPEMbI 0 AaudpdbepeHLpyeMbix coyHKLmMsAX (Ponng, larpanxa, Koww). MNpaeuno
Jlonutans n ero NnpMMeEHeHNe 4ns packpbiTUs HeonpeaenéHHOCTEN.

Tema 12. UccnepoBaHue ¢pyHKLMIA C MOMOLLLbIO MPOM3BOAHbIX, MOCTPOEHME UX rpacdoukoB

Cxema nposeneHns NonHoro uccneaosannsa yHkumn. CtaumoHapHbie 1 KpUTUYeckue To4kn coyHkummn. BoapacTtaHue n
ybbIBaHUE CDYHKLMM, HAXOXAEHUE Y4aCTKOB MOHOTOHHOCTU CPYHKLMW. JIoKanbHble aKCTPEMyMbl OYHKLIMA, YCNIOBUS MX
CyLWeCTBOBaHMSA 1 HaxoxaeHve. Hanbonbluee 1 HAaMMeEHbLIee 3HAYEHNS OMPdIEPEHLMPYEMO (PYHKLIMM HA OTpe3Ke, UX
HaxoxJeHue. BbinyknocTb 1 BOFHYTOCTb cpyHKLMK. Toukn nepernba, ycnoBrs UX CyWECTBOBAHNS N HAXOXAEHNE.
BepTtukanbHble N HAaKNOHHbIE aCMMNTOThI rpadomnka PyHKLMK, YCNOBNS NX CyWECTBOBaHNS U HaxoxaeHue. NoctpoeHne
rpadovika yHKuun.

Tema 13. DYHKUMUSA N-NepeMeHHbIX

MoHATNS N- MEPHOIA TOYKM, N- MEPHOr0 apudpmeTyeckoro npoctpaHcTea R n. MHoxecTtsa To4ek B R*n. OKpecTHOCTb
TOuKW. MoHATME chyHKLMM OBYX, TPEX, N NepeMeHHbix. Obnactb onpeneneHns u rpadouk yHKUUN. JIMHUN ypoBHS.
MonHoe n YacTHble npupaleHns dyHkumn. MoHaTnsa npenena u HenpepbiBHOCTY PHIT. Ceorictea ®HI1, HenpepbIBHbIX
B OMPaHWYEHHON 1 3aMKHYTON obnacTtu.

Tema 14. NMpoussoaHbie U aucpcdepeHumansl PyHKUUM N-NepeMeHHbIX. DNeMeHTbl TEOpUM Nnonsi.
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YacTHble Npor3BOAHbIE MEPBOro 1 BbICILMX MOPSAOKOB, UX HaxoxXAeHne. He3aBUCMMOCTb CMeLlaH-HbIX MPON3BOLHbIX OT
nopsiaka anddepeHumposanus. NoHatne andpdpepeHumpyemoct ®HIT B ToUke, ycnosmsa ongpdpepeHumnpyeMocTu.
MonHble anddpepeHumansl ®HIM nepsoro v BbiCWNX NOPSAKOB. [NpuMeHeHre nepeoro anddepeHumnana s
NPUONNXEHHBIX BblYMCNEHUSX. YacTHble nponaBoaHble DHI, 3anaHHbIX HeaBHO. NpoussoaHas cnoxHon dHI.
lMpousBoaHasa no HanpasneHuio u rpagueHTt ®HI, B3auMocBs3b Mexay HuMmn. KacatenbHas nnockoCcTb U HOpMarnb K
noBepxHOCTU. MNMoHATUSA ckangapHOro n BekTopHoro nonen. JuddepeHumansHble onepaunm Teopyuy Nons (rpanmenT,
ImBepreHums, poTop, onepaTop Jlannaca).

Tema 15. dkcTpeMyMbl (hyHKLUIA HECKONIbKMX NEPEMEHHbIX

CraumoHapHble 1 Kputnyeckue To4ku. JlokanbHbll 6e3ycnoBHbIin akcTpeMyM PHI, HeobxoanMoe n AocTaTovyHoe
YCNOBUS €ro CywecTBOBaHUS U HaxoxdeHne. Hanbonblee 1 HaMMeHbliee 3HaYeHns audpdpepeHumpyemoit ®HIM B
OorpaHMYeHHO 3aMKHYTO 06nacTu, Ux HaxoX.aeHue. YCNoBHbI 9KC-TPEMYM U METOL HeonpeaeNéHHbIX MHOXUTenein
JNNarpaHxa.

Tema 16. HeonpenenéHHbin uHTErpan

MepBoobpasHas doyHKLMM 1 e€é OCHOBHbIE CBOWCTBA. HeonpenenéHHbIin MHTerpan, ycnoBus ero cy-1WecTBOBaHNs 1
OCHOBHblE CBOMCTBA. Tabnuua OCHOBHbIX HEONpeaenéHHbIX MHTerpanos. Henocpen-cTBeHHOE MHTErprpoBaHue.
WNHTerprpoBaHme 3amMeHol NepeMeHHOM 1 No YacTaM. VIHTerpupoBaHe goyHKLMIA, CoaepXawmnx KBaapaTHbI TPEXUNEH.
HenpaewnbHble 1 NpaBuibHble pauMoHanbHele Apobu. PasnoxeHve npaeuibHON Apobu Ha NpocTbie Apobu.
WNHTerprpoBaHue nNpocThiX, NPaBUIbHbIX U HENPAaBWU/bHBIX PaunoHanbHbIx 4pobei. MHTerpuposaHve
TPUIOHOMETPVHYECKUX U MPPaLIMOHANbHBIX BbIPaXEHA.

Tema 17. OnpepenéHHbiv uHTerpan. Hecob6cTBeHHbIE HTerpanbl

OI'Ipe,D,eHéHHbIVI nHTEerpan, ycnosumsa ero CywecTtsoBaHus, FeOMeTpVILIeCKI/IIz cMbicn n ceolicTBa. OueHka nHTEerpana un
popmMyna cpenHero 3HaYeHus. MHTeraJ'I C NepemMeHHbIM BEPXHUM Mnpenenom n ero cBOWCTBAa. (DopMyna
HbtoToHa-NeinbHuLa. CDOpMyJ'IbI 3aMEHbI nepeMeHHO|7| N NHTErpnpoBsaHmsa no 4acTtsm B Oﬂpe,ﬂ,eﬂéHHOM nHTEerpane.
I'IpleeHeHme onpenenéHHoro nHTEerpana ans sblMNCneHns nnowanen nnocknx douryp, BAUH Byr KpuUBbIX, 06BbEMOB Ter.
HecobcTtBeHHbIe MHTEerpasnbl no 6eCKOHe‘-IHOMy NMPOMEXYTKY NHTErpnposaHmna n ot HeorpaqueHHoM pyHKUMN, KX
CXO0OMMOCTb U pacXoanMOCTb.

Tema 18. KpaTHble uHTerpansi

JlBoWHOM nHTEerpan, ycnosume ero CywecrtsosaHnAa n OCHOBHbIE csoricTBa. BoluncneHme oBoiHOro MnHTEerpana ceegeHnem
K NOBTOPHOMY. 3ameHa nepeMeHHbIX B [BONHOM nHTEerpane. BbluncneHne nnowaan nnockomn tpurypbl u obbema Tenac
MOMOLLbIO ABOAHOMO nHTEerpana. MexaHun4eckune npunoXxeHums OBOWHbIX nHTEerpanos (Bbl‘-II/ICJ'IeHI/Ie MaccCbl, CTaTU4eCKnx
MOMEHTOB, MOMEHTOB MHEPLIUN, KOOPOANHAT LUEeHTpa TAXeCTn NaocKom I'IJ'IaCTI/IHbI). TpOI7IHOI7I nHTEerpan, ycnosume ero
cyuwecTtBoBaHMA N OCHOBHblE cBowcTea. BolumcneHne TpOI7IHOFO MnHTEerpana ceeneHmnem K NoBTOPpHOMY. FeOMeTqueCKme
N MexaHn4eckmne npunoxeHms TpOI7IHOFO nHTEerpana. MNoHsaTne N-KpaTHOro nHterpana.

Tema 19. OnuchcpepeHumnansbHblie ypaBHeHUS NepBOro nopsioka

MonsaTne audpdpepeHumnansHoro ypasHenus (OY). dudbdbepeHumanbHblie ypaBHeEHUS 1-0ro nopsiaka, OCHOBHbIE
CBeNEeHUs 0 HUX: POPMbI 3aMnncK, pelleHne, HavanbHble YCnoBus, obluee 1 YacTHoe peleHns. 3anada Kowu nns Y
1-oro nopsoka. 1Y ¢ pasnenéHHbiMy 1 pasgensowmnmmncs nepemeHHsiMn. OgHopoaHsie Y 1-oro nopsaka. JIuHeliHoe
LY 1-oro nopsaka u ypasHeHue Beprynnu. 1Y B nonHbIx anddoepeHumnanax.

Tema 20. OuchcepeHumnanbHblie ypaBHEHUS BbICLUUX NOPSAKOB

OudpdepeHumnanbHoe ypaBHEHNE N-0ro Nopsaka, OCHOBHbIE CBEAEHNS O HUX: OOPMbI 3anuci, pele-Hue, HavyalbHble
ycnosusi, oblwee 1 yactHoe peleHus. 3agada Koww ans OY n-oro nopsiaka. Y, fo-nyckatowme NoOHUXeHWe nopsiaka.
NuHeiiHble LY n-oro nopsoka. JIMHeNHo 3aBNCUMbIE N HE3ABUCK-Mble CUCTEMBI PYHKLMIA. Onpenenntens BpoHckoro.
CTpykTypa obLiero peleHns MMHenHoro 0aHO-POLHOr0 U HeoaHopoaHoro 1Y nopsiaka n. XapaktepucTuieckoe
ypaBHeHue. HaxoxaeHve obliero pelweHunst IMHeinHoro ogHopoaHoro 1Y nopsiaka n ¢ NOCTOSIHHBIMU KOSGpULMEHTAMN.
NuHeliHble HeoaHOpPoAHbIe 1Y nopsiaka N ¢ MOCTOSIHHBIMU KOSGMULIMEHTAMU, HAXOXAEHME UX 0BLMX pelleHnii ans
npaeow YacTu cneumnanbHoro smaa. lNMprHUMn cynepnosnumm 4acTHbIX peleHunii. MNMoHsTue o HopManbHon cucteme LY.

Tema 21. Uucnossble psigbl

MoHsATUE YncnoBoro psina. YactuyHas cyMma, ocTaTok, CXOAMMOCTb Y PaCXOANMOCTb, CyMMa psina. Heobxonmmbili
NPW3HaK CXOAMMOCTMN 1 AOCTATOYHbIA MPU3HAK pacxoamMocTu psaaa. Psaa reomeTtpryeckoin nporpeccum n 0606WEHHBIN
rapMOHUYECKMIA pag, YCAOBUS UX CXOOUMOCTU N pacxoanMocTu. MNpuaHakm cXxoanMocTn psaoB ¢ NONOXUTENbHbLIMA
uneHamu (cpaBHeHus, anambepa n Koww). 3Hakouepeayowmecs psapl. MpraHak JleibHuua. OueHka ocTaTka
3Hakouepenytouerocs psaa. AGCONOTHO 1 YCNOBHO CXOASWMECS PSabI.

Tema 22. dyHKUMOHaNbHbIE pAabI

MoHSTME PYHKLMOHANBHOMO pSaa, ero CyMmbl 1 cxoamumoctu. CteneHHoin psa. MHTepsan n paguyc abcontoTHoil
CXOLMMOCTU CTeneHHoro psaa. Obnacte CXOAMMOCTU CTENEHHOIO psaa n eé Haxoxae-Hue. CBONCTBA CTEMEHHbIX
pspos. Paaobl Tennopa n MaknopeHa. PasnoxeHue pyHkunii B pag Tennopa n MaknopeHa. lNpumeHeHne cTeneHHbIX
PSO0B B MPUBNNXEHHBIX BbIYUCNIEHMSX. TPUroHOMeTpuYecknin paa. Pan ®ypbe. PaznoxeHune dpyHkunii B psn Pypbe.
Panbl ®dypbe ons 4ETHBIX Y HEYETHBIX AOYHKLINIA.

Tema 23. KombuHatopuka. CnydaiHbie COObITUS U UX BEPOSITHOCTU
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KombuHaTopuka 1 e€ ocHoBHas 3anada. [pasuna cyMMbl 1 NpousBeneHns KOMOMHATOPWKKW. PasMelleHmns, codeTaHums,
nepecTaHoBKK, NOACHET nx yucna. NpegmeT Teopun BepoaTHoCTEN. [MoHATUE CnyYanHOro aKcnepuMeHTa u
CTaTUCTMYECKOIN YCTONYMBOCTM €ro UCXOL0B. [pOCTPaHCTBO 3neMeHTapHbIX cobbITvi. CnyyaiiHble cobbITUS, NEeACTBMS
Han Humu. Knaccrnyeckoe, reomeTpmyeckoe 1 ctatucTnieckoe onpeneneHns seposatHocT. CBONCTBA BEPOATHOCTH.
YcnoBHas BEPOSTHOCTb COBbITUS. He3aBncrmble 1 3aBUCHMMbIE COObITUS. DPOPMYIIbI CIOXEHNS 1 YMHOXEHNS
BepoaTHocTen. dopmyna nonHol BeposaTHocTn. Popmyna Barieca. MNosTopHbie ncnbiTaHus. Cxema u coopmyna
BepHynnu. MpubnunxéxHble popmynel MNyaccoHa n Myaspa-Jlannaca.

Tema 24. Cny4yanHble BeNNYMHbBI

[MoHaTne cnyyanHom BennynHbl. DYHKLMS pacnpeneneHns BeposTHOCTEN CydYaiHOM BENUYMHBI N €€ CBONCTBA.
LunckpeTHasl n HenpepbiBHAs CnyYaiiHble BeMYMHbI, OCHOBHbIE CNoCcobbl X 3aaaHns. YcnoBble xapakTepucTUKin
Cly4aliHO BeNnYMHbl: MateMaTuyeckoe oXxXunagaHve, gucnepcus, cpenHee Kksagparn4yHoe OTKNOHeHWe, Moada, MeanaHa,
HayanbHbIe U LeHTpanbHble MOMeHTbl. CBOCTBA MareMaTnyeckoro oxunaanns n gucnepcun. OCHOBHbIE 3aKOHbI
pacnpeneneHmns cnyyaiHblX BeNndnH: 61u-HoMmanbHblid, MNyaccoHa, paBHOMEpPHbI, NoKasaTenbHbIl U HOPMasbHbIA, KX
yncnoBble XxapakTepu-ctukn. HepaeseHcTBo Hebblwea. [MoHsATUE 0 3aKOHaX BONbLIMX YUCEN U LIeHTPpanbHOW NpenenbHO
TeopeMe Teopun BEPOATHOCTEN.

Tema 25. OCHOBHble MOHATUSA U 3a4a4Yv MaTeMaTUYecKon ctatTucTuku. Metoapbl O6p360TKVI 9KCNepuMeHTalbHbIX
AaHHbIX

[MpeOMeT 1 OCHOBHbIE 3a4a4M MaTeMaTNYeCKOM CTaTUCTMKN, €€ B3aMMOCBA3b C TEOpUEN BeposaTHOCTEN. ["eHepanbHas
COBOKYMHOCTb 1 Bblbopka 13 Heé. BbibopoyHbli MeTon. OCHOBHble cnocobbl 3a-NUCK BbIBOPKU: BapuaUMOHHbIA psia;
CTaTUCTUYECKUIA OMCKPETHbIN 1 MHTEePBanbHbIA psaabl. padguyieckoe n3obpaxeHne cTaTUCTUYECKUX PSAOaoB
pacnpeneneHmns Bblbopky (MONWIoH, ructorpamma). Hucnosble xapakTepucTukin Bolbopky (cpenHee apudomeTnyieckoe,
ancnepcus, cpefHee KBaapaTnyHoe OTKIOHEeHNe, Moaa, MeanaHa). CoBpeMEHHbIE CTaTUCTUYECKME NakeTbl aHannsaa
JaHHbIX ¢ ncnonb3oBaHueM NIBM.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns A CaMOCTOsSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moaysto)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbIMONHASTCS Mo 3a4aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHeayOUTOPHYIO CaMOCTOSTeNbHYI0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMNINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY10, Hay4yHYIo 1 CMPaBOYHYIO NNTepaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUUMMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumm 1 ocylecTBieHNs 0bpasoBaTenbHON AeaTenbHOCTH No 06pasoBaTefibHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam Hakanaepuara, nporpamMmMam crieyuanuteTa, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm No14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTMBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOro aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) coenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doegepanbHoro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNAMHE (MOAYNIO)

6.1 MepeyeHb KOMMNETEHLUNA C YKa3aHUEM 3TanoB ux popMupoBaHuUs B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOMN
nporpamMMbl U oOPM KOHTPOJISI UX OCBOEHUS

dopma KOHTpons OueHunBaemble

dran KoMneTeHUUn

TeMmbl (pa3pernbl) AUCLUNNUHBI

Cemectp 1
TeKyLLNI KOHTPO/1b

1. Onpegenutenu.Matpuubl

2. CucTeMbl NIMHENHBIX anrebpanyeckrx ypaBHEHMWIA.

3. ApudbmeTundeckuin BekTop. BekTopHble npocTpaHcTea
. 4. BexTopHas anrebpa

1 |YerHeii onpoc OK-1, OK-7,, OTK-6 5. MpsiMble NUHWK 1 MNOCKOCTA

6. KpuBble n noBepxHOCTV BTOPOro nopsiaka

7. KomnnekcHble Yncna. MHoro4neHsl 1 anrebpanyeckue

ypaBHEHNS

KETPOHHBH
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

[MncbMeHHoe
[oMallHee 3aaaHue

OK-1, OK-7, OIK-6

. Onpegenutenn.Matpuubl

. CucTeMbl NMHElHbIX anrebpanyecknx ypaBHeHMWIA.

. ApudpmeTunyeckuii BekTop. BekTopHble npocTpaHcTea
. BexTopHas anrebpa

. MpsiMble nIMHWK 1 NNOCKOCTH

. KpuBble n nosepxHOCTV BTOPOro nopsiaka

. KomnnekcHble yncna. MHoro4neHsl 1 anrebpanyeckue
ypaBHEHNS

NoobhwN =

KoHTponbHas
pabota

OK-1, OK-7, Ol1K-6

1. Onpegenutenu.Marpuubl

2. CncTeMbl NMHERHbIX anrebpaniyecknx ypaBHEHWA.

3. ApudpmeTuryecknin Bektop. BekTopHble npocTpaHcTea
4. BektopHas anrebpa

5. MpsMble NMHWUM 1 NNOCKOCTK

6. KpuvBble 1 NoBepxHOCTM BTOPOro nopsiaka

3auer

OK-1, OK-7, Ol'K-6

CemecTp 2

TeKyLLNA KOHTPO/Ib

YCTHbIV onpoc

OK-1, OK-7, OIK-6

8. MHoxecTBa Yncen. lencTeutenbHble yucna. PyHKUMS
9. MNMpenen yucnoson NocnenoBaTenbHOCTU, OYHKLMK
10. HenpepblBHOCTb GOyHKUUK. TOYKM paspbiBa

11. MNpownssogHble 1 anddepeHumansl PyHKLUN OLHOW
nepemMeHHon, Nx NPUNoXeHns

12. NccnepoBaHue doyHKLMI C MOMOLLBIO NPOU3BOAHbIX,
NOCTPOEHME NX rpadonkos

13. ®YyHKUMS N-NepeMeHHbIX

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

15. OKCTpEMyMbl (PYHKUMIA HECKONMBKUX NEPEMEHHbIX

[NncbmeHHoe
[omaliHee 3agaHne

OK-1, OK-7, Ol1K-6

8. MHoxecTBa uncen. JenctenutenbHble yncna. ®yHKUns
9. Npegnen 4MCNOBOWM NOCNENOBATENBHOCTU, PYHKLUN
10. HenpepblBHOCTb doyHKUMMK. TOYKM paspbliBa

11. MNpownssoaHble 1 andbdepeHumansl PyHKLUN OLHOW
NEePEMEHHOW, UX NPUIOXEHUA

12. NccneposaHune oyHKLMIA C MOMOLLbIO NPOVU3BOAHbIX,
NMOCTPOEHNE NX rpachnkoB

13. PyHKUMS N-NepeMeHHbIX

14. MNpownssoaHble 1 audbdepeHumansl PYHKLUN N-NePEMEHHbIX.
OneMeHTbl TeOpUN Nnonsl.

15. OKCTPEMYMbl (PYHKUMIA HECKONBbKUX NEPEMEHHbIX

KoHTponbHas
paboTa

OK-1, OK-7, OIK-6

8. MHoxecTBa Yucen. lencTeutenbHble Yucna. PyHKUMS
9. MNMpenen yucnoson NocnenoBaTenbHOCTU, OYHKLMK
10. HenpepblBHOCTb GOyHKUUK. TOYKM paspbiBa

11. lMpownssogHble 1 anddepeHumnansl PyHKUUU OLHOW
nepemMeHHon, Nx NPUNoXeHns

12. NccnepoBaHue doyHKLMI C MOMOLLBIO NPOU3BOAHBIX,
NOCTPOEHMe Nx rpadonkos

SKk3aMeH

OK-1, OK-7, OIK-6

Cemectp 3

TeKyLLNA KOHTPO/Ib

YCTHbIV onpoc

OK-1, OK-7, OI1K-6

16. HeonpenenéHHolii nHterpan
. OnpenenéHHblii nHTerpan. HecobcTBEHHbIE MHTErpasbl
18. KpatHble nHTerpansi

[NncbmeHHoe
[omatuiHee 3agaHne

OK-1, OK-7, Ol1K-6

16. HeonpenenéHHbliii MHTerpan
. OnpenenéHHbii nHTerpan. HecobCTBEHHbIE MHTErpanb
18. KpatHble nHterpansi

KoHTponbHas
pabota

OK-1, OK-7, OI1K-6

16. HeonpenenéHHbili nHTEerpan
17. OnpenenéHHblii uHTerpan. HecobctBeHHblE UHTErpansbl
18. KpaTtHble nHterpansi

3auer

OK-1, OK-7, OIK-6

CemecTp 4
| TekyLymit KoHTpOnD)| |
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

19. OudpdpepeHumnanbHble ypaBHEHNS NepBOro nopsaka
20. OnddpepeHumanbHbie ypaBHEHMS BbICWINX MNOPSLAKOB
21. Yncnosble pagbl
OK-1, OK-7 , OIK-6 22. ®yHKUMOHarbHble pAabl
23. KomburHaTopuka. CnyyaiiHble CoOBbITUS U UX BEPOSTHOCTY
24. CnyyaliHble BENNYMHbI
25. OCHOBHble NOHATMA 1 3a4a4M MateMaTNYecKom CTaTUCTUKMK.
MeToapbl 06paboTkn 3KCNEPUMEHTANBHBIX AAHHbIX

19. dndbdbepeHumanbHble ypaBHEHUS MepBOro nopsaka

20. udbhepeHumanbHble ypaBHEHNS BbICWWX NOPSALKOB

21. Yucnosble psabl

22. PyHKUMOHaNbHbIEe psAOb

23. KomburHaTopuka. CnyyaiHble CObbITUS 1 X BEPOSTHOCTHA
24. CnyyaliHble BENNYMHbI

25. OCHOBHblE NOHATMSA 1 3a4a4m MaTeMaTUYeCcKon CTaTUCTUKM.
MeTtonbl 06paboTku SKCNEepUMEHTaNbHBIX AaHHbIX

19. dudpdpepeHumnanbHble ypaBHEHNS NepBOro nopsaka

20. OnddpepeHumanbHbie ypaBHEHMNS BbICWINX MNOPSLKOB

3 Kgg;gganaﬂ OK-1, OK-7 , OlNK-6 21. Yucnosble psaabl

P 22. ®yHKUMOHAaNbHbIE PSALbl

23. KomburHaTopuka. CnyyariHble COBbITUS U MX BEPOSTHOCTY

1 [YcTHBIM onpoc

[NMncbmeHHoE
2 |pnomawHee 3apaHue |OK-1, OK-7 , OlK-6

Sk3aMeH OK-1, OK-7, OlK-6

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wKan oueHnsaHuns

Kputepum
Popma OL,eHUBaHUA 3ran
KOHTpOnS
OTNNYHO Xopoliuo Y nosn. Heyn.
Cemectp 1
TeKyL i KOHTPONb
YCTHbIVi onpoc B oTBeTe kavyecTBeHHO |OCHOBHbIE BOMPOCHI Tema yacTn4Ho Tema He packpbiTa.
packpbiTO coaepXaHue [TeMbl PackpbITbl. packpbita. OTBeT cnabo [[oHATWAHbLIA annapaTt 1
Tembl. OTBeT Xopowo  |CTpyKTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYpPUPOBaH. Lienom afekeaTtHa Teme. [[ToHATUIAHBIN annapat  (HeynoBneTBOpPUTENbHO.
MNpekpacHo ocBoeH Xopoluo ocBoeH OCBOEH 4aCTW4HO. MNMoHumanue matepuana
MOHATWIAHBLIA annapart. [NoHATWIAHBIA annapart. |[loHMMaHWe oTAeNbHbIX |pparMeHTapHoe unu
MNponoemoHcTpuposaH  ([TpoAEMOHCTPUPOBAH  |MONOXEHWIA 13 oTcyTcTBYeT. HeymeHne
BbICOKWIA YPOBEHb XOpOLWNIA ypOBEHb matepuana rno Teme. dhopMynmpoBaTb CBOU
NoHMMaHWNa MaTtepuana. [MoHMMaHna matepuwana. [YnosnetsoputensHoe [Mbicnu, obcyxaatb
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHue INCKYCCUOHHbIE
dhopMynmpoBaTth CBON  |dbOopMynMpoBaTb CBOM  |[POpMynMpoBaTh CBOW  [MIONIOXEHMSI.
mbicnu, obcyxaatb Mbicnn, obcyxaaTb Mblcnu, obcyxaatb
JNCKYCCUOHHbIE INCKYCCNOHHbIe JNCKYCCUOHHbIE
MONOXEHWS. NONOXEHUS. MONOXEHMS.
MNMucbmeHHoe  |[paBunbHO BbINOMHEHDI |[1PpaBuAbHO BbINONHEHA [3a0aHuns BbINOMHEHbI  (3a0aHWS BbINOMHEHD
JoMmallHee BCE 3a4aHus. 6onbluas Yactb 6onee 4eM HaMoONOBWHY. [MEHEE YeM HAMONOBUHY.[ 2
3apaHve MNponoeMoHcTpupoBaH  [3adaHui. MpucyTcTytoT MNponoemoHcTprpoBaH
BbICOKWI YPOBEHb MpucytcTeytoT cepbésHble oWnbKM. Hey.0OBNeTBOPUTENbHbIN
BfafeHns MatepuanoMm. [HesHaunTeNbHble MNponoeMoHCcTpupoBaH  |ypoBeHb BRafgeHNs
MNposiBneHsbl OLWMNBKN. YOOBNETBOPUTENbHBIA  |MaTepuanom.
npesocxoaHble MNponoeMoHCTpMpoBaH  [ypoBeHb BRageHus MposiBneHs
CnocobHoCTH XOPOLWWI YypOBEHb marepuanom. HepocTaToyHble
NPUMEHATb 3HaHWa 1 [BnaneHus matepuanoM. |[posiBneHbl HU3Kme CnocobHOCTH
YMeHWs K BbinonHeHuto |[posiBneHbl cpeaHne  |CnocobHOCTM NMPUMEHATb 3HAHNA U
KOHKPETHbIX 3aaHnit. [cnocobHOCTH NPUMEHATb 3HaHNA U [yMEHUS K BbIMONHEHMIO
MPUMEHATb 3HAHUA U [yMEHUS K BbIMNONHEHWIO |KOHKPETHbIX 3a0aHuiA.
YMEHMS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHUi.
KOHKPETHbIX 3a0aHWIA.
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KOHKPETHbIX 3a8aHuIA.

CNocoBHOCTU
NPUMEHSATb 3HaAHUS U
YMEHWS K BbINONIHEHWNIO

KOHKPETHbIX 3a0aHui.

NPUMEHSATb 3HAHNSA 1
YMEHUA K BbINOIHEHUIO
KOHKPETHbIX 3a0aHuA.

YMEHUA K BbIMOSTHEHNIO
KOHKPETHbIX 3a8aHui.

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.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytoT [MpooemMoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNnafeHns MatepmanoMm. |HesHauymTenbHbIe lMpooemMoHCTpUpoBaH |ypOBEHb BNageHUs
MposiBneHsbl ownbKu. YyOOBNETBOPUTENbHbIA  [MaTepuanom.
NPeBOCXOAHble [MpooeMoHCTpUpoBaH |ypOBEHb BNageHns MposiBneHsbl
CrnocobHOCTM XOPOLWWA YpOBEHb maTtepuanom. HeOoCTaToO4Hble
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.
3auTteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
I'IpG,EI.CTOHLI.lGVI pa60Tb| no cneunanbHOCTW, npuHUnnuanbHble OWNOKN B BbIMONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpaMMoit JUCLMMNAMHBL.  |cnocobeH NPOaONXUTL 0ByYeHne nnu
NPUCTYNUTb NO OKOHYaHUKN yHMBEpCUTEeTa K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnmHe.
CemecTp 2
TeKyL i KOHTPONb
YCTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4aCTU4HO Tema He packpbiTa.
packpbITO coepXaHue [TeMbl PacKpbITbl. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYpPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUHbLIA annapaT  |Hey4OBNETBOPUTENBHO.
lMpekpacHo ocBoeH Xopolwo ocBoeH OCBOEH YaCTU4YHO. lMoHumMaHune maTtepmana
NOHATUMHLIA annapaTt. |NOHATWUIHbIA annapaTt. |[loHMMaHWe oTAeNbHbIX |PparMeHTapHoe unm
lMpooemoHcTpuposaH  |[1poaeMOHCTPUPOBAH  |MONOXEHUA 13 oTcyTCcTBYeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb matepuana no Teme. dopMynnpoBatb CBOU
NoHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTh
[MpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
bopmMynmpoBaTb CBOM |POpMynMpoBaTb CBOU  (POPMYNMpPOBATb CBOU  |MONOXEHUS.
MbiCnn, 0bCcyxaaTb Mbicnv, obcyxaartb Mbicnn, 0bcyxaaTtb
IVCKYCCUOHHblE ONCKYCCUOHHbIE INCKYCCUOHHbIE
MONOXeHMS. MONOXEHUS. MONoXeHMS.
MNMucbMenHoe  (MMpaBunbHO BbINOAHEHbI [[1paBuibHO BbINOAHEHA (3aAaHus BbINONHEHbl  |3a4aHus BbiMOHEHbI
fomalHee BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 2
3afaHve MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKMNI YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyAnoBNEeTBOPUTENBHBbI
BNafeHns MatepranoMm. [HesHauymTenbHble MNpoaeMoHcTpypoBaH [ypoBeHb BnaneHus
MposiBneHsb ownbKm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npeBoCcxoAHble [MpooeMoHCTpMpOBaH  |ypoBEHb BNadEHNS MposiBneHsb
CnocobHOCTM XOPOLMNA YypOBEHb maTepuanom. HefoCTaToYHbIe
NPUMEHATb 3HaHMA 1 |BnadeHus matepuanom. [posiBneHbl HU3Kne cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH MPVUMEHSTb 3HaHUS 1
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI

pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
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
3afaHus, 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

YCTHbIR onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [[oHsTWiiHbIA annapart 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[oHATUAHbLIA annapaT  |HeyAoBNEeTBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0CBoOeH OCBOEH YaCTUYHO. lMoHumaHue matepuana
NOHATUVHBIV annapaTt. |NOHATWIAHbIA annapaTt. |[oHMMaHWe oTAeNbHbIX |PparMeHTapHoe unm
MpooemoHcTpuposaH  |ITpoAEMOHCTPUPOBAH  |MONOXEHUIA 13 oTcyTCTBYeT. HeymeHue
BbICOKMNI YPOBEHb XOPOLWMA YypOBEHb maTepuana no Teme. hopMynuposaTb CBOU
MOHMMaHWs MaTepuana. [moHMMaHns matepuana. Y nosnetsoputensHoe  [Mbicnu, obcyxaathb
MNMpeBocxonHoe yMeHne [Xopowee ymeHve yMeHune INCKYCCUOHHblE
cbopmynmnpoBaTtb CBOV  (POPMYNMPOBAaTb CBON  [(DOPMYNMPOBATb CBON  |NOSIOXEHNS.

Mbicnn, obcyxaaTtb Mbicniv, obcyxaatb Mbicnn, obcyxaaTb
ONCKYCCUOHHblE INCKYCCUOHHbIE JOVNCKYCCUOHHbIE
NONOXeHS. MONOXEHUSI. NONoXeHns.
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Mporpamma ancumnnuubl "MatemaTuka"; 23.05.01 "HaseMHble TpaHCNOPTHO-TEXHONOrMYeckre cpeacTea’.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
3apaHve MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
KoHTponbHas |[paBunbHO BbINONHEHDI |[IpaBuibHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3anaHns BbIMOHEHDI
pabota BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOGEH NPOLONXNUTL 0ByHYEHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpcUTeTa K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMNOMHNTENbHbIX 3aHATWUIA NO COOTBETCTBYIOWEN
ancumnnuHe.
CemecTp 4
TekyLLUA KOHTPONb
YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [[oHsTHAHbIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[oHATUAHBLIA annapaT  |HeyAoBNEeTBOPUTENBHO.
MNpekpacHo ocsoeH Xopolo ocBoeH OCBOEH 4YacTWN4HO. MoHnMaHue maTepuana
MOHATUAHBLIA annapaT. |MOHATWIHbIA annapart. ([ToHVMaHue oTaenbHbIX |parMeHTapHoe Mnu
MNMpoaemMoHcTpypoBaH  [[pooeMoHCTPUPOBaH  |MONOXEHWIA N3 oTcyTcTByeT. HeymeHue
BbICOKMNI YPOBEHb XOPOLMNA YypOBEHb maTepuana no Teme. dhopMynuposaTb CBOU
MOHMMaHWs MaTepuana. [MoHMMaHus matepuana. Y nosnetBoputenbHoe  [Mbicnu, obcyxaathb
MNMpeBocxonHoe ymMeHne [Xopouwee ymeHve yMeHune ONCKYCCUOHHblE
doopMynnpoBaTb CBON  |popMynnpoBaTb CBOM  |ChOPMYNMpPOBaTb CBOW  [MONOXEHUS.
Mbicnn, obcyxaatb Mbicnn, obcyxaatb Mbicnn, obcyxaaTb
ONCKYCCUOHHblE INCKYCCUOHHbIE IAVNCKYCCUOHHblE
NONoOXeHus. MONOXEHUSI. NONoXeHns.
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Mporpamma ancumnnuubl "MatemaTuka"; 23.05.01 "HaseMHble TpaHCNOPTHO-TEXHONOrMYeckre cpeacTea’.

cmcTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTtypy u
3HaKOM C
DOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-NPOrpaMMHoro
martepuana, ycnewHo
BbINOAHUA
npeLyCMOTPEHHbIE
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEH0BAHHYIO
nporpammorn
LUCUMMNAWHBI, MoKa3an
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIINHE U
cnocobeH K ux
CaMOCTOSATENBHOMY
MOMOMHEHUIO U
06HOBNEHNIO B XOA€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesTeNbHOCTU.

y4ebHO-NporpaMmMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuyebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumIcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMOoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
OVNCUMMANHBI, [OMYyCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3afaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHus nog
PYKOBOLCTBOM
npenoaasaTersi.

B 3HaHMWsIX OCHOBHOO
y4ebHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbIMOHEHNN
npenyCMOTPEHHbIX
nporpamMmmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

dopma Kputepum dran
KOHTpons oL .eHMBaHUSA
OTnN4YHO Xopoluo Y nosn. Heyn.
MucbMeHHoe  [MpaBunbHO BbINONHEHDI [[paBMnbHO BbINONHEHA |3a4aHUs BbINONHEHbl  |3a8aHUS BbINOMHEHbI
nomalHee BCE 3aaHus. 6onbwas YacTb 6onee 4eM HaNoONOBWHY. [MEHEE YEM HAMOMOBUHY.| 2
3ajaHue MpoaemoHCcTpupoBaH  3amaHuii. MpucyTtcTyioT MponemoHcTpupoBaH
BbICOKUIA YPOBEHb MpucyTcTByOT cepbésaHble oWwmnbKu. HEeYLOBNETBOPUTENbHBIA
BnafeHns MatepuanoMm. [HeaHaunTenbHble MNpoOeMOHCTPUPOBaH  |ypOBEHb BnaneHUs
MposiBneHs ownbKm. YOOBNETBOPUTENbHBIA  [MaTepuanom.
NpeBocXoaHble MNponeMoHCTPUPOBaH  |ypoBeHb BnaaeHus MposiBneHbi
cnocobHoCTM XOPOLWWiA YPOBEHD mMartepuanom. HeLoCTaTo4Hble
NPUMEHATb 3HAHWSA U [BnageHus matepuanoM. (MposiBneHbl HA3KMe cnocobHocTM
yMEHUS K BbiNonHeHUO |[posiBneHbl cpefHne  |cnocobHocTh NPUMEHSATb 3HAHUS Y
KOHKPETHbIX 3a4aHuWii.  [cnocobHoCTM NPUMEHATb 3HAHUS U [yMEHMS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
KoHTponbHasa |[paBunbHO BbINOAHEHDI |[1paBuibHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbINOMHEHD
pabota BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKUIA YPOBEHb MpwucyTcTByOT cepbésaHble oWunbKu. HEYLOBNEeTBOPUTEbHBbIA
BlaleHNs MaTepranoMm. [HesHaunTenbHble MNpoaeMOHCTPUPOBaH  |ypOBEHb BlaneHUs
MposiBneHs.l ownobKu. YOOBNETBOPUTENbHBIA  [MaTepuanom.
NpeBoCXoAHbIe MponeMOHCTPUPOBaH  |ypOBEHb BlaaeHUs MposiBneHs.
CNnocobHOCTM XOPOLLMIA YPOBEHb Martepuanom. He#ocTaTo4Hble
NMPUMEHATb 3HAHWSA U [BnageHus matepuanoM. ([posiBneHbl HU3Kne CnocobHOCTM
yMEHNS K BbIMoNHeHUo |[posiBeHbl cpefHne  |cnocobHOCTH MPUMEHATb 3HAHUS 1
KOHKPETHbIX 3a4aHWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [YMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauuUTenbHble Npobenbl

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHWUH,

HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuxX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 1

TekyLLUIA KOHTPOJb

Ctpanunua 14 13 30.
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Mporpamma ancumnnuubl "MatemaTuka"; 23.05.01 "HaseMHble TpaHCNOPTHO-TEXHONOrMYeckre cpeacTea’.

1. YcTHbIN onpoc

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

MpumMepHbIe BONpPOCH!:

Tema 1. Onpepenntenu 2-oro, 3-ero NOPsOKOB, NOpsiAKa N; CBOWCTBA ONpenenuTeneid; MMHopbl U anrebpanyeckme
LOMOMHEHNS; PAa3NOXEHNE ONPELENUTENS MO ANEMEHTAM CTPOKU unu ctonbua; BeldMcneHue onpenenuteneir. enctaus
Hag MaTpuLamu (CNOXEHUE, YMHOXEHUE HA YUCNO, NMHENHAS KOMBMHALNS MaTPUL, YMHOXEHUE HA MaTpuLy);
aneMeHTapHble NpeobpasoBaHns MaTpuLL; HaxoXaeHne 6asnCHOro MMHOPA; BEIMUCIEHNE paHra MaTpuubl; obpatHas
MaTtpuua, OCHOBHbIE CMOCOBbI €€ HAXOXAEHUS; MATPUYHbIE YPABHEHWS!, NX PELLEHME.

Tema 2. MatpuyHas 3anuce CI1AY; peweHue CJTAY metonomM obpaTHoi MaTpuLbl; hopmynsl Kpamepa; aneMeHTapHble
npeobpasosaHust CITAY; pewenue CJTAY metonom [Maycca; doyHaameHTanbHas cuctema peweHuin (PCP), eé
Haxox[eHue; npeactaBneHme oblwero pelweHns ogHopoaHon cuctemel Yepes PCP.

Tema 3. [eiicTBMSA HAL apndMETUHECKMMUN BEKTOPAMM (CNIOXEHME, YMHOXEHMUE Ha YACNO, NMHERHAs KoMbnHaLms
BEKTOPOB); CKansipHOe Npou3BeneHne BEKTOPOB; KoopanHaThl BekTopa B R n.

Tema 4. PelueHne npocTeiwmnx 3afay BEKTOPHON anrebpbl B KOOPAMHATHOW hopMe (BblHMCIEHNE OANHbI U
HanpaensoWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOHKAMMW; PACCTOSHNS MEXOY TOUKaMu;
KOOPAMHAT TOYKK, Oensuen oTpesoK nononam); CKanspHoe NponsseneHne BEKTOPOB, ero NpUMeHeHe 4ns peweHms
reoMeTpuyeckmx 3anay (Bbl4ncneHve yrna Mexay BeKtopamu, AJIHbl BEKTOpa, MPOeKLUMM BEKTOPa Ha BEKTOP); yCroBme
nepneHanKynspHOCTV BEKTOPOB; BEKTOPHOE N CMEeLWaHHOe Npou3BeaeHUst BEKTOPOB, UX MPUMEHEHUS ONS PeLleHNS
reoMeTpuyecknx 3aaay (BblYUCNeHNe Nnowanel TpeyronbHKOB U napanienorpaMmoB, 06 EMOB TETPasLpoB U
napannenenvnenos); YCNOBUS NapanienbHOCTU U KOMMNaHapHOCTW BEKTOPOB.

Tema 5. CocTasneHve ypaBHeHU NPAMON; PaCCTOSIHME OT TOYKU A0 NPSIMON; Yron MexXay AByMS NPSMbIMUW; TOYKa
nepe-ceveHmns NpsMblX; YCNOBMSA NapannenbHOCTM U NepneHanKYyNSpHOCTM ABYX NPSMbIX; HOPMabHbIA BEKTOP
MNOCKOCTK, €ro HaxoXAeHne; COCTaBeHNe ypaBHEHWI NNOCKOCTU; B3aMMHOE PacmnonoXeHne OBYX Ni0CKOCTeN;
paccTosiHMe OT TOYKM A0 NAOCKOCTW; HanpaBnsoWmMiA BEKTOP NPSIMOI B NPOCTPAHCTBE, €ro HaxoXAeHWe; COCTaBneHne
ypaBHEHWU NPSIMOI B NPOCTPAHCTBE; B3aMMHOE PACronoXeHne OBYX NPsMbIX B NMPOCTPAHCTBE; B3aMMHOE PacmnonoXeHue
NPAMOK 1 NNOCKOCTU.

Tema 6. Knaccudpmkaums anrebpanyeckmx KpuBbIX BTOPOro Nopsiaka; OKPYy>XHOCTb, annunc, runepbona, napabona, nx
KaHOHUYECKME YPaBHEHNS, XapPaKTEPUCTUNKM; MOCTPOEHNE OKPYXXHOCTHW, annunca, runepbonsl, napabonbl, 3aaHHbIX
00LWMM ypaBHEHNEM.

Tema 7. KoMnnekcHble Yucna, nx n3obpaxeHne Ha NNoCcKOCTH; pasnnyHble oopMbl 3anmncyt KOMMNEKCHbIX YACEN;
DeNCTBUSA HaL KOMNIEKCHbIMK Yucnamm; cpopmyna Myaspa; n3snedyeHne KOpHS N-0i CTENEHN N3 KOMMIEKCHbIX YNACEN;
HaxoXAeHune KopHei anrebpanyecknx ypaBHeHWn Ha MHOXECTBE KOMMNIEKCHbIX YACEN (B HACTHOCTW KBaApaTHOro
ypaBHEHNS).

2. NMucbmeHHoOe poomallHee 3apaHue

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

MNpumMepHbIe 3a8aHns:

Tema 1. Onpepenntenu 2-oro, 3-ero NOPsOKOB, NOpsiAKa N; CBOWCTBA ONpenenuTeneid; MUHoOpbI U anrebpanyeckme
LOMOMHEHNS; PA3NOXEHNE ONPELENUTENS MO ANEMEHTAM CTPOKW unm ctonbua; BeldncneHue onpenenuteneii. denctaus
Had MaTpuLamu (CNOXEHUE, YMHOXEHUE HA YUCNO, NMHENHAS KOMBMHALMS MaTPUL, YMHOXEHUE HA MaTpuLy);
aneMeHTapHble NpeobpasoBaHns MaTpuLL; HaxoXaeHne 6asnCHOro MUHOPA; BEIMUCIEHNE paHra MaTpuubl; obpaTHas
MaTtpuua, OCHOBHbIE CMOCOBbI €€ HAXOXAEHUS; MATPUYHbIE YPABHEHWS!, NX PELLEHME.

Tema 2. MatpuyHas 3anuce CI1AY; peweHue CJTAY metonomM obpaTHoi MaTpuLbl; hopmynsl Kpamepa; aneMeHTapHble
npeobpasosaHusi CITAY; pewenue CJTAY metonom Maycca; doyHaameHTanbHas cuctema peweHnuin (PCP), eé
Haxox[eHue; npeactaBneHme oblwero pelweHns ogHopoaHon cuctemel Yepes PCP.

Tema 3. [leiAicTBMS HAL apnGMETUHECKMMUN BEKTOPAMM (CNIOXEHME, YMHOXEHMUE Ha YACNO, NMHERHAs KoMbnHaLms
BEKTOPOB); CKansipHOe Npou3BeaeHne BEKTOPOB; KoopanHaThl BekTopa B R*n.

Tema 4. PelueHne npocTeiwmnx 3afay BEKTOPHON anrebpbl B KOOPAMHATHOW hopMe (BblHMCIEHNE OANHbI U
HanpaensoWMX KOCUHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOr0 ABYMS TOHKAMMW; PACCTOSHNS MEXOY TOUYKaMu;
KOOpAMHAT TOYKK, Oensuen oTpes3oK nononam); CKkanspHoe NponsseneHne BeKTOPOB, ero NpUMeHeHe 4ns peweHms
reoMeTpuyeckmx 3anay (BbldncneHre yrna Mexay BeKtopamu, AJIHbl BEKTOPa, MPOeKLUMM BEKTOPa Ha BEKTOP); yCroBme
nepneHanKynspHOCTV BEKTOPOB; BEKTOPHOE N CMEeLWaHHOe Npou3BeaeHUst BEKTOPOB, UX MPUMEHEHUS ONS peLleHNS
reoMeTpuyecknx 3aaay (BblYUCNeHne Nnowanel TpeyronbHNKOB U napanienorpaMmoB, 06 EMOB TETPasLpoB U
napannenenvnenos); YCNOBUS NapanienbHOCTU U KOMMNaHapHOCTW BEKTOPOB.

Tewma 5. CocTasneHve ypaBHeHUn NPAMON; pacCTOSIHWE OT TOYKU A0 NPSIMON; Yron MexXay AByMS NPSMbIMUW; TOYKa
nepe-ceveHmns NpsMblX; YCNOBMS NapannenbHOCTM U NePReHaNKYNSpHOCTM ABYX NPSMbIX; HOPMabHbIA BEKTOP
MNOCKOCTM, €ro HaxoXAeHne; COCTaBeHNe ypaBHEHWIA MNOCKOCTU; B3aMMHOE PacmnonoXeHne ABYX Ni0OCKOCTeN;
paccTosiHMe OT TOYKM A0 NAOCKOCTW; HanpaBnsoWmMin BEKTOP NPSIMON B NPOCTPAHCTBE, €ro HaxoXAeHWe; CoCTaBneHne
ypaBHEHWU NPsSIMOI B NMPOCTPAHCTBE; B3aMMHOE PACMonoXeHne OBYX NPsMbIX B NMPOCTPAHCTBE; B3aMMHOE PacnonoXeHue
NPAMOK 1 NNOCKOCTU.

Tema 6. Knaccudpmkaums anrebpanyeckmx KpuBbIX BTOPOro Nopsiaka; OKPYy>XHOCTb, annunc, runepbona, napabona, nx
KaHOHUYECKME YPaBHEHNS, XapPaKTEPUCTUKM; MOCTPOEHNE OKPYXXHOCTHW, annunca, runepbonsl, napabonbl, 3aaHHbIX
00LWMM ypaBHEHNEM.

Tema 7. KoMnnekcHble Ynucna, nx naobpaxeHne Ha NnocKoCTH; pasnnyHble oopMbl 3anmncyt KOMMNEKCHbIX YACEN;
DeNCTBUS Han KOMNIEKCHbIMK Yucnamm; cpopmyna Myaspa; n3snedyeHne KOpHS N-0i CTENEHN N3 KOMMIEKCHbIX YNCEN;
HaxoXAeHune KopHei anrebpanyecknx ypaBHEeHWn Ha MHOXECTBE KOMMNEKCHbIX YACeN (B HACTHOCTU KBaApaTHOro
ypaBHEHNS).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpanwuua 15 u3 30. EEl YHH
oML

ARl | AL O



Mporpamma ancumnnuubl "MatemaTuka"; 23.05.01 "HaseMHble TpaHCNOPTHO-TEXHONOrMYeckre cpeacTea’.

3. KoHTponbHas pabora

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

ConepxaHne ayouTopHoL KOHTPONbHOM paboThi:

1) onpenennTenu BTOPOro U TPeTLEro NOPSIAKOB, UX BbIYUCIEHNE, MUHOPBI U anrebpanyeckne AONONHEHUS;

2) onpepennTenyn 4eTBEPTOro NOpPAAKa, UX BblYUCAEHNE N0 POPMYNaM pasnoXeHns;

3) meicTBNa Had mMaTpuuaMun (TPAHCNOHUMPOBaHNE, CNOXEHNE, BblYMTAHUE, YMHOXEHWE Ha YUCNO, YMHOXEHUE Ha
matpuuy), obpatHas Matpuua: onpeneneHre, yCnoBue CyLecTBOBaHNS U HAXoXAeHve (MeTon obpaTHOn MaTpuLbl);

4) peweHune CJIAY metonom Kpamepa;

5) pewenne CJ1AY meTtonom lMaycca;

6) neincTena Han apnOMETNHECKMMU BEKTOPaMN (COXEHUE, BbIYMTaHUE, YMHOXEHME HA Y1CNO), CKanspHoe
npousseaeHne apumMeTniecKknx BEKTOPOB, OPTOroOHaNbHOCTb BEKTOPOB;

7) KOMNNaHapHOCTb, KONIMHEAPHOCTb, OPTOrOHaNbHOCTb, PABEHCTBO BEKTOPOB, BEKTOPHOE NPOM3BELEHME 1 €ro Moy b,
NX HaXOXAeHue;

8) pelueHune 3a8ay BEKTOPHOM anrebpbl: KOOPAUHATHLI BEKTOPA W ero AnvHa, AeneHne oTpeska noronam, pacctosiHme
Mexdy To4YKamu, NpoeKLns BEKTOpa Ha BEKTOP, CKanspHOe Npon3BeaeHme, yron Mexay BekTopamu, nnowans
TpeyronbHUKa 1 napannenorpamma, 06 LEM Nupamnibl, NPUHALIEXHOCTb YEThIPEX TOYEK OAHOM NIOCKOCTY;

9) pelleHune 3apay aHaNMTUYECKO reOMEeTPUN: pasnmnyHbie (OPMbl 3aNNCK YpaBHEHUS NPSMOI Ha NNOCKOCTM
(npoxopsiwelt yepes TOUKY NeEPNEHANKYNSPHO BEKTOPY, NapanienbHo BEKTOPY, Yepes ABE TOYKW, C YrNOBbIM
KO3(p(pMLIMEHTOM, B OTPE3KAX), YrON MEXAy NPAMbIMM, TOYKA NEPECEYEHMS MPAMbBIX, PACCTOSHUE OT TOYKM A0 NPSMOW Ha
MNOCKOCTK, YCNOBUS NApannenbHOCTN U NEPNEHANKYNAPHOCTY NPSMBIX;

10) pelweHune 3a0ay aHaNUTUHECKOW reoMeTpun: pasnnuyHbie OOpMbl 3aNNCK ypaBHEHUS NAOCKOCTW (MPOXoasiler Yepes
TOYKY NepneHanKynspHO BEKTOPY, Yepes TPy TOUKM, B OTpe3Kax), yron Mexay nioCKOCTSAMU, pacCTOSIHUE OT TOYKM A0
MNOCKOCTK, YCNOBUS NapannenbHOCTN 1 NepneHanKynspHOCTY NAOCKOCTEN, pasnnyHble (OOpMbl 3anncy ypaBHEHNS
NPsSIMO B MPOCTPaHCTBe (Mpoxoaslen Yepes ABe TO4KM, NapaMeTpuyeckoe), yron Mexay npsmbIMu, NPSIMORA v
MNOCKOCTbIO, YCNOBUS NapannenbHOCTN 1 NEPNeHaNKYNAPHOCTA NPSIMOI U MAOCKOCTU, TOHKa nepeceyeHunst NPsiMon v
MNOCKOCTHU.

3auert

Bonpochl k 3a4eTy:

1. Onpegnenutenu 2-oro u 3-ero nopsaka, ux sbiyncneHne. OCHOBHbIE CBOMCTBA onpeaenuTenei.

2. MoHsTMe onpenennTens n-oro nopsiaka. MnHop u anrebpanyeckoe LOMNONHEHNE aNEMeEHTA onpeaenuTens. Teopema o
pasnoXxeHWUn ONpenennTens no anemMeHTam CTpokM nnm ctonbua.

3. MNoHATMe maTpuubl. YacTHble BUAbI MaTpuL (KBaapaTHas, TPeyronbHas, naroHanbHas, Hynesas, e AMHNUYHas).

4. OnemeHTapHble NpeobpasoBaHns MaTpuL. MNOHATUE SKBUBANEHTHOCTMN 1 PABEHCTBA MATPWL,.

5. HelicTBma Hag Matpuuamm (CNOXeHne, BbiYMTaHNe, yMHOXEHME MaTpULLbl HA YACNO, YMHOXEHNE MaTpu1Lbl Ha MaTpuLy)
1 ux cBolicTBa. JInHeHas KoMbrHaLUMs MaTpuL,.

6. MuHop k-oro nopsinka, 6a3vcHblii MUHOP, pPaHr MaTpuubl. BeluncneHne paHra Matpuubl.

7. MoHsiTMe obpaTtHoin MaTpuLbl. BbipoXAeHHbIe 1 HEBLIPOXAEHHbIE MaTPULbl. Teopema O CylecTBOBaHUM 0bpaTHOM
maTtpuLbl. OCHOBHbIE CNOCO6bl HAXOXAEHUs 0BpaTHOM MaTPULLbI.

8. MaTpunyHble ypaBHEHNS 1 X pelleHne.

9. MoHsTME cUCTEMBI NMHENHBIX anrebpanyecknx ypasHeHuin (CNAY). HactHble Buabl CJTAY (kBappartHas, 0QHOpOLHas,
HeogHopogHas). MaTtpuua, pacwmperHas matpuua, onpegenmtens CI1AY.

10. PeweHne, MHoXecTBO peweHnii CJTAY. CoOBMECTHOCTb, HECOBMECTHOCTb, ONPeaenéHHOCTb, HEONPEeAENEHHOCTb,
akBuBaneHTHocTb CJ1AY. Kputepwnii coBmectHocTu CI1AY (Teopema KpoHekkepa-Kanennn).

11. Meton Kpamepa ons peweHus CJ/1AY 1 ycnosus ero npyuMeHUMOCTN.

12. MatpuuHas coopma 3anucu CITAY. MaTpuyHeblii cnocob (Meton obpatHoi Mmatpurubl) pewenust CITAY n ycnosus ero
NPYMEHUMOCTW.

13. OnemeHTapHble NpeobpasosaHns CITAY, nx ocHoBHOe cBoiCTBO. MeTop Maycca pewenust C/TAY v ycnoeums ero
npmMeHMMocTu. basncHble 1 cBo6OHbIE HeM3BeCTHbIe. HaxoxaeHue obwero peweHus CIAY. YacTHble pelweHns CITAY.

14. OpHopoaHble CJTAY, ycnoBums CylleCcTBOBAHNS NX HEHYNEBbIX PELEHMNIA, CBOWCTBA NX YACTHbIX PELLEHNI.

15. MNoHATMEe NNHENHON He3aBNUCUMOCTM U 3aBUCHMOCTM HaCTHbIX pelweHnin ogHopodHon CI1AY. dyHaameHTanbHas
cuctema pelweHnin (PCP) n eé HaxoxaeHue. MNpenctaeneHune oblwero peweHns ogHoponHoi CITAY yepes OCP.

16. [MoHATME N-MepHOro apndMeTM4eckoro BekTopa. PaBeHCTBO BEKTOPOB. [leicTBus Haa BekTopamum (CNoxXeHue,
BblYMTaHME, YMHOXEHVE Ha YMCNO, YMHOXEHME Ha MaTpuuy). JlInHenHas KoMOMHALIMS BEKTOPOB.

17. CkanspHoe npov3BefeHne apugpMeTm4ecknx BeKTopos. [oHATME OPTOroHanbHOCTU BEKTOPOB.

18. Cnctema BEKTOPOB 1 €€ NnHeliHas koMbuHauust. MNoHsIT1ue NMHERHOM 3aBUCMMOCTM Y HE3aBUCUMOCTH CUCTEMDI
BEKTOPOB. TeopeMa 0 HeobX0AMMOM 1 [OCTAaTOYHOM YCNOBUSIX IMHEAHOW 3aBUCMMOCTM CUCTEMbI BEKTOPOB.

19. MoHsITMe BeKTOPHOro NpocTpaHcTea R™n, eBknuaoBa npoctpaHcTea E*n. Baswnc, kaHoHMYeckuin 6asnc u paHr R n.
20. PasnoxeHue BekTopa B R*n no BekTopam ero 6asuca. KoopauHartsl Bektopa B R™n.

21. lNoHsATUe reomeTprnyeckoro Bektopa. PaBeHCTBO BEKTOPOB. [poTnBONONOXHbI BekTop. OpT BekTopa. [Npoekuns
BEKTOpPA Ha BEKTOP.

22. 'padhnyeckne npaBmna CNOXeHWs, BbIYUTAHUS, YMHOXEHWS BEKTOPA Ha YNCHO.
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23. KonnuHeapHocTb BEKTOPOB. basuc n kaHoHuyeckuid 6a3nc nnockocTn. KoopamHaTtel BeKTopa.

24. KomnnaHapHocTb BeKTOPOB. basuc n kaHoHnyeckuit 6a3nc npoctpaHcTea. KoopanHatel BEKTOPaA.

25. ToHsATUE LekapToBOM cMcTeMbl KoopauHaT. [onsapHble koopamHaTel. Paguyc-BekTop, KOOPAUHATLI TOYKW.
BbluncneHve onuHbl BEKTOPA; HANPABAAOWMNX KOCMHYCOB BEKTOPA; KOOPAMHAT BEKTOPA, 3a4aHHOMO [BYMS TOYKaMMU;
paccTosHNA MeXdy ToUKamm.

26. CkanspHoe nponsBeneHne BeKTOPOB, ero CBOWCTBA, BbipaXeHne Yyepes KoopanHaTbl BEKTOPOB. BeluncneHue yrna
Mex Ay BeKkTopamu. YCrnosue opToroHanbHOCTH BEKTOPOB.

27. BekTOpHOE Npou3BeaeHEe BEKTOPOB, Er0 CBOWCTBA, BbIPaXeHVE Yepes KOOpAUHATEl BEKTOPOB. BeiuncneHve
niowanern napannenorpaMmMoB U TPEYrofbHUKOB. YCNOBMUE KONMMHEAPHOCTY BEKTOPOB.

28. CMellaHHOe Npou3BeaeHNe BEKTOPOB, CBONCTBA, BbipaXeHWe Yepes KoopanHaTbl BeKTOpOoB. BbluncneHme 06bEmMoB
napannenenunenos 1 TeTPasapoB. YCNoBME KOMMNIaHAPHOCTN BEKTOPOB.

29. MNpsimasi IMHKA Ha NIOCKOCTH, eé oblee ypaBHeHWe. HopMarbHbIN 1 Hanpaensowmin BekTopbl NpsiMoii. MocTpoeHne
NPsMON.

30. PasnunyHble BUAbl ypaBHEHMW NPAMOIA HA MNOCKOCTA (HOpManbHOE YpaBHEHNE; KAHOHWYECKOE YpaBHEHNE; ypaBHeHne
npsMon, NPoxoaslen Yepes ABE TOYKW; YpaBHEHME NPAMON C YrNoBbIM KO3(PPULNEHTOM; ypaBHEHNE NPSMON B
oTpeskax).

31. PeweHwne npocTeniumnx 3a8ay ¢ NpsMON Ha MNOCKOCTA (HaXOXAeHNe pacCTOAHNS OT TOYKU A0 NPSMOW; Bbl4UCNEHNE
yrna mexgy npsiMbiMu1; HaXoXAeHNe TOYKN NepeceyeHns NPsIMbIX; yCTaHOBNEHME NapannenbHOCTU
neprneHanKynsapHOCTU MPAMbIX).

32. MnockocTb, eé oblee ypaBHeHMe. HopManbHbI BEKTOP MAOCKOCTA 1 ero HaxoxaeHue. [ocTpoeHmne nnockocTu.

33. PasnunyHble BuAbl ypaBHEHWA NNOCKOCTU (HOpManbHOe YypaBHEHUE; ypaBHEHWE NNOCKOCTU, MPOXOAslel Yepes Tpu
TOYKM; ypaBHEHMWE MNOCKOCTUN B OTpe3Kax).

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

35. MNpsimast NMHKSA B NPOCTPaHCTBe, €€ obuiee ypaBHeHMe. Hanpasnsowmii BEKTOp NPsIMOiA, ero HaxoXAeHue.

36. PasnunyHble BUAbl ypaBHEHMWI MPSAMOIA B MPOCTPAHCTBE (KAHOHUYECKOE YPaBHEHMWE; YpaBHEHNE NPSMON, MPOX0oasLLel
yepes [BE TOUKMW; NapaMeTpPnYecKoe ypaBHEHNE).

37. PelleHne npocTeniwmx 3agay ¢ NpsIMOi U MNIOCKOCTbIO B MPOCTPAHCTBE (BbIYMCNEHWNE Yria Mexay ABYMS NMPsAMbIMU,
Mex Ay NPsIMO 1 MNOCKOCTbIO; YCTaHOBNEHWE NapannenbHOCTN U NePNeHaNKYNSAPHOCTA OBYX NPSMbIX, NPSMORA 1
MNOCKOCTM; HAXOXAEHMEe TOHKN NepeceveHns NpsMor U NNoCKOCTK).

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

39. OKpYXHOCTb, €€ KaHOHUYECKOe U HopMalbHOe ypaBHeHus. Obllee reoMeTprM4eckoe CBOMNCTBO TO-HEK OKPYXHOCTHU.
MocTpoeHne OKPYXHOCTM, 3a4aHHON 0BLWMM YpaBHEHUEM.

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

41. N'mnepb6ona, eé KaHOHNYECKOoe ypaBHEHUE U xapakTepucTukn. Obliee reoMeTpnieckoe CBOMCTBO ToYek rmnepbonsi.
MocTtpoeHne runepbonbl, 3a0aHHON OBIWMUM YPaBHEHMWEM.

42. MNapabona, eé kaHOHN4YecKoe ypaBHeHNe U xapakTepnuctukn. Obuiee reoMeTpuieckoe CBOMNCTBO To4ek napabonb.
MocTpoeHne napabonbl, 3a4aHHON OBWUM ypaBHEHNEM.

43. MNoHsaTre anrebpamnyeckoli NoBepxHOCTU 2-oro nopsioka. Cdepa, eé KaHOHNYEeCKOe 1 HopMalibHOE YPaBHEHNS.
O6lwee reoMeTprYECKOE CBONCTBO TOUEK cdpepbl.

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

45. Mapabononabl, ULNAVHAPLI, UX KAHOHUYECKNE YPaBHEHUS 1 TpacouKN.

46. KoMnnekcHoe 41cno, ero |/|306pa>KeH|/|e Ha MJIOCKOCTMN. KOMﬂJ'IeKCHO-COI'Ipﬂ)KéHHOG 4yncno. Mo,n,ynb N aprymeHT
KOMMeKCHOro yncna. PasnnyHole popMbl 3anncu KOMMNIEKCHOro Yyncna (anre6pav|quKaﬂ, TpI/IFOHOMeTpI/ILIeCKaFI).

47. OeiAcTBUSi HAO KOMMNEKCHBIMW YCnaMu (CNOXeHWe, BblinTaHne, YMHOXeEHWe, faenexHve) B anrebpavyeckoin doopme.
48. BosseneHune KOMNIEKCHOro 4ucna B cteneHb. @opmyna Myaspa. /13BneyeHne KopHS U3 KOMMNEKCHOro Yncna.

49. TMoHATME MHOrouneHa, anrebpamyeckoro ypaBHeHuns. OCHOBHas TeopemMa anrebpbl MHOrouneHoB. PasnoxeHne
MHOrouyneHa Ha MHoxutenu. Teopema besy.

50. HaxoxaeHvne KopHen KBaapaTHOro ypaBHEHNS HA MHOXECTBE KOMMIEKCHbIX YNCET.

CemecTtp 2

TekyLUn KOHTPONb

1. YcTHBIA onpoc

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

MpumMepHbIe BONpoCh!:

Tema 8. Jlormyeckas cumBonmka 1 e€ ncnonb3oBaHve Ons KpaTkon 3anucu MatemMaTmyeckux YyTBepXAeHW; HaxoxX aeHne
€CTeCTBEeHHOI 0bnacTv onpefneneHns yHKLMK; yCTaHOBNEHNE YETHOCTU N HEYETHOCTW, NePUOANYHOCTMN COYHKLIUN;
npeacrasneHne PyHKUMM B BULE CNOXHOWN (OYHKLUMW; NOCTPOEHUE rpachrkoB doyHKLINIA.

Tema 9. lNpenen 4ncnoBom NocnefoBaTENbHOCTA, €ro BbldUCAEHUE; Npeaen OyHKUUN, ero BblHUCNEHNE;
HeonpenenéHHble BbIpaXXeHUs; BbIYUCNEHNE NPESENOB paUMOHaNbHbIX U NPpPauMOHanbHbIX BbIPaXEHWIA; NepBbIi 1
BTOPOW 3ameyarenbHble Npeaenbl, X NPUMEHEHUE NPW BbIMNCNEHNN NPEAENOB; OQHOCTOPOHHNE Npeaens.

Tema 10. YcTaHoBNEHNE HENPEPBLIBHOCTY CPYHKLMIA; TOUKU paspbliBa OyHKLMM 1 1X Knaccudoukauums.
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Tewma 11. MpocTeiwmne npasnna HaxXOXAeHNS NPOM3BOLHON; NPOM3BOAHASA CNOXHOWN (DYHKUMW; norapndomMmyeckas
npon3soaHas; Npon3BoaHasa cTeneHHo-nokasaTenbHo PyHKUNN; NPon3BoaHas PyHKLUNN, 3a0aHHON napamMeTpu4ecku,
oudodpepeHuman PyHKLUN; NPon3BoOHbIE 1 udddepeHLmnanbl BbICIIMX MOPSAOKOB; NPUMEHeHne nNepBoro
ondpgpepeHumana B NpubnnXEHHbIX BEIYMCIEHNSX; YPABHEHNS KAcaTEeNbHOW U HOPMAnu K NIOCKOW KPUBOIA; NpaBumio
NonwnTans u ero NpMMeHeHne 4ns packpbiTMs HeonpenenéHHOCTEN. .

Tema 12. HaxoxaeHne y4acTkoB MOHOTOHHOCTU CDYHKLMW; NTIOKaNbHblE SKCTPEMYMbI (YHKLIMU, NX HAXOXOEHUE;
Haubonbluee N HaMMeHblUee 3Ha4YeHUs auddepeHLMpyeMolt (PYHKLMN HA OTPE3KE, NX HAXOXAEHNE; HAX0XAeHNe
NHTepBanoB BbINyKNOCTA U BOrHYTOCTU (OYHKLIUK; TOYKM Nepernba, nx HaxoXaeHne; BePTUKabHbIE U HAKOHHbIE
acuMMNTOTbl rpacouka oyHKLMK, X HAXOXAEHNE; MOCTPOeHMe rpadomka oyHKLNN.

Tema 13. HaxoxneHve obnacTtu onpenenerns OHIM, nuHuii yposHs; npenen ®HI, ero BbiuncneHne.

Tema 14. HYacTHble NpoM3BOAHbIE NEPBOrO M BbICWNX NOPSALAKOB, X HAXOXAEHWE; nonHble andodoepeHumans PHI
nepBOro 1 BbICILMX NOPAAKOB; YacTHble Npon3dsoaHble @HI, 3anaHHbIX HESABHO; Npou3soaHas cnoxHon ®HI;
npon3BofHas No HanpasneHuto u rpaaneHT OHMM; npyMeHeHre nepsoro audbdepeHLmana B npubnnxEHHbIX
BbIYMCNEHNSIX; KacaTenbHas NNoCcKOCTb U HOPMasb K MOBEPXHOCTH.

Tema 15. JlokanbHblii 6e3ycnoBHbI akcTpeMyM PHI, ero HaxoxaeHue; Hambornblee U HaUMeHbLUEE 3HAYEHNS
ondgoepeHumpyemMoin @HI B orpaHnyYeHHOR 3aMKHYTOM 06n1acTu, X HaxoXaeHue.

2. NMucbmeHHOe pomalliHee 3apaHve

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

MNpumepHbIe 3a8aHns:

Tema 8. Jlornyeckas cumMBonmka 1 eé Mcnonb3oBaHve Ons KpaTkon 3anucu MatemMaTmyeckux YyTBEpXAeHW; HaxoX AeHne
€CTeCTBeHHOI obnacTv onpefneneHns oyHKLMK; yCTaHOBNEHNE YETHOCTU U HEYETHOCTW, MePUOANYHOCTN COYHKLIMN;
npeacrasneHne PyHKUMM B BULE CNOXHON (OYHKLMW; NOCTPOEHUE rpachrkoB doyHKLINIA.

Tewma 9. [Npenen 4MCNoBO NOCNENOBATENBHOCTU, €r0 BblYMCIEHUE; Npeaen doyHKLMKN, ero Bbl4UCIEHNE;
HeonpenenéHHble BbIpaXXeHUs; BbIYMCNEHNE NPenenoB paunMoHanbHbIX U MppauvoHanbHbIX BbIPaXXEHWUIA; NepBbli 1
BTOPOW 3ameyartenbHble npeaensl, UX MPUMEHEHne Npu BbIMUCNEHMN NPeaenoB; OAHOCTOPOHHME Npeaens.

Tema 10. YcTaHoBNEeHNEe HENPEPBLIBHOCTY GOYHKLUMIA; TOYKU pa3pbiBa PyHKUUM 1 uX Knaccudmkaums.

Tema 11. MpocTeliwmne npaeBnna HaxXoX4eHUS NPOU3BOLHON; NPOM3BOAHASA CNOXHOWN (OYHKUMW; norapngomMmyeckas
Npon3BOAHAaS; MPON3BOAHAS CTEMEHHO-NOKA3aTeNbHON (OYHKLMW; Npou3BoaHas oyHKUMW, 3a4aHHOM NapameTpuyecku;
ndodepeHuman gyHKLMN; MPON3BOAHbIE Y ANdIdEPEHLMANbI BLICIUNX MOPSAAKOB; MPUMEHEHNE NEPBOro
nnchdpepeHumana B NpMbAnXEHHbIX BbIYMCNEHUSX; YPABHEHUS KacaTeNbHOW 1 HOPManu K NNOCKOM KPUBOIA; MPaBmno
NonuTans n ero NpMMeHeHWe ANs packpbiTMS HeonpenenéHHOCTEN..

Tema 12. HaxoxaeHue y4acTkOB MOHOTOHHOCTY (DYHKLIMW; OKaNbHble 9KCTPEMYMbI (PYHKLIMW, X HAXOXAEHWE;
Hambonbluee N HaUMeHbluee 3HAYEHNS ANGPEPEHLIMPYEMO CPYHKLIMN HA OTPE3KE, UX HAXOXAEHNE; HAXOX AeHNe
NHTepBanoB BbIMyKNOCTY 1 BOTHYTOCTW CPYHKLIMW; TOYKM Nepernda, nx HaxoXAeHue; BepTUKasbHble U HakNOHHbIe
acuMMNTOTbl rpadpmka PYHKLMM, NX HAXOXAEHWE; MOCTPOEHME rpadomka pyHKLMN.

Tema 13. HaxoxneHue obnactu onpeneneHns ®HIM, nuHuii yposHs; npenen ®HI, ero BoluncneHme.

Tema 14. YacTtHble Npom3BOAHbIE NEPBOrO M BbICWNX NOPSALKOB, X HAXOXAEHWE; nonHble andodoepeHumans OHI
MepBOro 1 BbICIIMX NOPAAKOB; YacTHble NponadsoaHble @HI, 3anaHHbIX HESABHO; Npou3sBoaHas cnoxHon OHI;
Npon3BoaHas No HanpasneHwo 1 rpanmeHT ®HIM; npuMeHeHne nepsoro andodhepeHumnana B NPUBNNXEHHbIX
BbIYMCNEHUSIX; KacaTenbHas NNOCKOCTb U HOPMasb K MOBEPXHOCTH.

Tema 15. JNlokanbHblii 6e3ycnoBHbIA akcTpeMyM OHI, ero HaxoxaeHvne; Hanbonbllee N HaVMeHbLLee 3HaYeHNs
nnchdpepeHumpyemoin ®HIM B orpaHMYeHHOR 3aMKHYTOM 06NacTu, X HaxXoXAeHMe.

3. KoHTponbHas pabora

Tembl 8,9, 10, 11, 12

ConepxaHue ayonToOpPHOWM KOHTPONbHOM paboThbl:

1) obnactb onpeneneHns yHKLNN;

2) YETHOCTb N HEYETHOCTb CPYHKLMU;

3) BblYMCNEHNE NPENENOB paUMOHaNbHbIX U NPPaLMOHabHbIX BbIPaXEHWUA, NPUBOASAWMX K HEONPeaeNnEHHOCTAM;
4) BbluMCNEHME NPEAENOB C UCMOb30BAHNEM NEPBOrO Y BTOPOro 3aMeyaTeNibHoOro nNpeaenos;

5) yctaHoBneHve HenpepbiBHOCTM PYHKLUN; TOHKM paspblBa, X HAXOXAeHWe 1 Knaccugmkaums;

6) npom3BoaHas, eé 3HavyeHve, ouddepeHumnan yHKLUM OOHON NepPEMEHHON;

7) BTOpas Npov3BoLHas, NapaMetTpudeckas nponssonHas OyHKLUM OOHON NePEMEHHON;

8) ypaBHeHve kacaTenbHoOM 1 HopManu;

9) NHTepBanbl MOHOTOHHOCTW, TOYKM JIOKANbHOrO SKCTPEMYMA, HauborbLIEe 1 HAUMEHbLLEE 3HAYEHUS PYHKLMM Ha
0TPEe3Ke, aCUMNTOThI, TOUKW nepernda, MHTEPBasbl BbIMYKNOCTW Y BOTHYTOCTY;

10) npaswuno Jlonutans.

Ok3ameH

Bonpochbl k ak3ameny:

1. MHoxecTBa yncen. MHOXeCTBO OENCTBUTENbHBLIX YACEN, ero reomMeTpumyeckas nHTepnpetTauna n CBOWCTBAa. MO,EI,yJ'lb
0ENCTBUTENBHOrO YMCcna 1 ero CBoncTaa.

2. Yucnosble MHOXecTBa. Yncnosble NPOMEXYTKWN. OerCTHOCTb KOHEYHO ToYkM 1 BECKOHEYHOCTH.

3. dyHKUMS: onpefeneHne, OCHOBHbIE Cnocobbl 3aaaHns. EctectBeHHas obnactb onpeneneHus oyHkumm. SBHas,
HesiBHasa 1 napameTpuyeckas qoopMbl aHANNTMHECKOro 3aaaHnsa PyHKumn. padomk dyHKLUN.
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4. OCHOBHbIE 3M1EMEHTBI MOBEAEHNS (PYHKLMN (YETHOCTb, HEYETHOCTb, NMEPVOANYHOCTb, OrPAHNYEHHOCTb, MOHOTOHHOCTD).

5. OCHOBHbIE 9neMeHTapHble PYHKLMU (CTEMNEHHbIE, TPUIOHOMETpUYECKMEe, 0BpaTHbIE TPUrOHOMETPUYECKME,
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. lNMpocTenwmne aneMeHTapHble PYHKUNN: NMHENHAas, KBaapaTniHas, nx CBONCTBa 1 rpacdouku.

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. dyHKUUW, OrpaHNYEHHbIE B OKPECTHOCTY TOYKM . Teopema 06 orpaHnyeHHOCTU (OYHKLUMU, UMEIOLLE KOHEYHDIN
nepegern.

16. Teopema 0 B3aUMOCBS3U (DYHKLIUW, UMEIOLLE KOHEYHBI npeaen, ¢ 6eCKOHEYHO Manoin oyHKLEA.

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

18. MNpenen anemeHTapHON PyHKUMK. [penenbHbI NEpPexon B HEpaBeHCTBAX.

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

20. OnpenenexHns HeNPEPbLIBHOCTM OYHKLMM B ToUKe. [oHSTME HenpepbIBHOCTY cnpasa 1 cnesa. Heobxoaumoe 1
00CTaTo4HOE YCNOBUS HEMPEPBIBHOCTM (PYHKUMN B TOYKE. HenpepblBHOCTb 9NeMeHTapHbIX PYHKLMA.

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

22. Toukmn paspbiBa PYHKLMN, UX KNACCMPUKALMS N HAXOXOEHMeE.

23. MpupaweHmne dyHkumn. OnpeneneHre NponssoaHoN. HenocpeocTBEHHOE HaxX0XAeHe NPON3BOLHON.

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

25. MNpocTeniwme npasuna HAXOX4EeHNS NPON3BOLHON (MOCTOAHHOW, CYMMbI, PA3HOCTW, MPOU3BELEHUS N YACTHOrO
dOyHKUMR).

26. MNpownsBonHas 06paTHOM COyHKLMK.

27. NponssoaHas CNOXHON GOYHKLNN.

28. Jlorapudommnyeckas npon3soaHas, €é NnpuMeHeHne ns HaxoxXAeHWs NPOM3BOOHON CTENEHHO-NOKa3aTeNbHON
PYHKLMN.

29. MpounssogHble PYHKLMIA, 3a0aHHbIX NapameTpuHecku.

30. OndbdpepeHunan cyHkumu. MNpocTenumne npasmna HaxoxaeHns guddepeHumnanos (MOCTOSAHHON, CYyMMbI, Pa3HOCTN,
NPON3BEAEHUS U YACTHOrO CPyHKUMiA). MNprMeHeHe nepBoro amddpepeHumana B NpMbAnXEHHbIX BbIYNCNEHNSIX.

31. NpowussogHble 1 guddepeHumnansl BbICWIMX NOPSALKOB, X HAXOXAEHUE.

32. Teopema Ponng, reoMeTpuyecknii CMbICTT TEOPEMBbI.

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

34. Npasuno Jlonutans, ero NnpuMeHeHve ONs packpbiTMa HeonpenenéHHoCTeN.

35. [locTatoyHbIii NPU3HAK MOHOTOHHOCTU (oyHKUMK. CTauMOHapHbIE N KPUTUYECKME TOYKM (PyHKUMN. Haxox aeHne
WHTEPBaNIOB MOHOTOHHOCTM CRYHKLIMW.

36. To4KM NOKANbHOrO 3KCTPEMyMA (MAKCMMyMa 1 MUHUMYMa) U NoKanbHbIe SKCTPEeMyMbl oyHKLMK. Heobxonumoe v
[OCTaTO4Hble YCNOBUS CYLECTBOBAHWS NOKaNbHOMO 3KCTpeMyMa doyHKLMN.

37. FnobanbHble 3KCTPEMyMbI (Hanbonbluee 1 HAMMEHbLUEE 3HAYEHUS) PYHKLMM HA OTPE3KE, NX HAXOXAEHVE O/ist
oudodpepeHuUnpyemMon oyHKUUN.

38. MMoHATUS BbINYKNOCTM U BOrHYTOCTU (pyHKUMW. [LOCTATOYHBIV NPU3HAK BbIMNYKNOCTU (BOFHYTOCTM) (OYHKLMMW Ha
uHTepBane. HaxoxaeHne UHTEPBANOB BbIMYKNOCTW U BOFHYTOCTY qoyHKUMK. Touka nepernba rpadomka oyHKLMMW, YCIOBUS
€€ CyleCcTBOBAHMS N HAXOXAEHNE.

39. MoHsATUe acuMnToThl rpadhmnka coyHKLUMU. BepTrkanbHble 1 HaKNOHHbIE aCUMNTOTbI, YCNIOBMS X CYLWECTBOBaHNS U
HaxoxeHue.

40. N-mepHas To4ka, n-MepHoe apugmeTmdeckoe npoctpaHctso R n. PacctosHne B R n.

41. N-mepHbiii wap. OkpecTHoCTb To4kM B R n. Knaccndgomkaums Tovek (npeaenbHble, BHyTPEHHUE, TPaHNYHbIE).
MHoxecTBa To4ek B R*n (0TKpbITble, 3aMKHYTblE, OFPaHNYEHHbIE, CBA3HbIE, BbIMYKIbIE).

42. ToHATME OyHKUMM 2-X NEPEMEHHDIX, 3-X, N-NepeMeHHbIX. EcTecTBeHHas obnacte onpeneneHns ®HI, rpadomk
OYHKLMMN 2-X MEPEMEHHDIX, IMHAW U MOBEPXHOCTN YPOBHS.

43. YacTHble n nonHoe npupauwenus ®HI. MNoHatna npegena n HenpepbiBHOCTU PHIT. CBoncTBa (PYHKLMIA HECKONBKNX
NepeMeHHbIX HEMPepPbIBHbLIX B OFPaHNYEHHOM 1 3aMKHYTOI obnacTu.
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44. YacTHble NpON3BOOHbIE MEPBOro U BbICWMX NOPSAKOB, UX HAXOXAEeHMe. Teopema 0 paBeHCTBE CMEWaHHbIX
NPOV3BOAHbIX B AAHHON TOYKE.

45. OundpdpepeHumans @HI nepsBoro 1 BbICIWNX NOPSOKOB, X HaxoxXdeHune. [pumeHeHve nepeoro anddepeHumnana s
NPUOANXKEHHBIX BEIYUCNEHUSIX.

46. [MponseoaHas No HanpaBneHuto U rpagueHt ®HIM, B3auMoCBsA3b MeXAY HUMM.

47. Npon3BoagHas HEABHON (PYHKLNM HECKONBbKMX NepeMeHHbIx. [MponssogHas cnoxHon ®HI.

48. Toykm noKanbHOro aKCTpeMyma (MakCcumyma v MMHUMYMa) 1 nokanbHble akcTpeMymbl DHI. CtaunoHapHble TOUKN.
Heobxonnmoe 1 [octatodHOE YCNoBUSA nokanbHOro akctpemyma ®HI.

49. 'mobanbHble 3KCTPeMyMbl (Hanbonbliee 1 HAUMEHbLIEE 3HAYEHUS) COYHKLUW ABYX NEPEMEHHbBIX B OFPaHNYEHHOM
3aMKHYTOI 06n1acTn, UX HAXOXAeHUe AN AMdoepeHLMpPYeMOii COyHKLNM.

50. MoHsATUS ckansapHoro 1 BeKTopHoro nonen. dunddepeHumnanbHble onepaumm Teopumn nons (rpagnenHT, AMBepreHuus,
poTtop, onepartop Jlannaca).

Cemectp 3

TekyLU KOHTPONb

1. YCcTHbIN onpoc

Tembl 16,17, 18

MpumMepHbIe BONpoCh!:

Tema 16. MepBoobpaszHas pyHKUMMN 1 eé HaxoXAeHWe; HeNoCpPeaCTBEHHOE UHTErpPUPOBaHUE; NHTErPUPOBaHNE 3aMeHoi
NepPEMEHHON 1 MO YaCTAM; UHTErPUPOBaHWE OYHKUNIA, CooepXalmnx KBaapaTHbIi TPEXYNEH; UHTErPUPOBaHME MPOCTbIX,
NpaBuUibHbIX U HENPABUSIbHBIX PaLMOHaNbHbIX AP0OE; MHTErPUPOBaHNE TPUTOHOMETPUYECKUX U NpPaLMOHABHBIX
BblpaXXeHui.

Tema 17. OueHka nHTerpana n popmyna cpefHero 3HadeHus; popmyna HetotoHa-IlenbHuua; (oopMybl 3aMeHbl
NepeMeHHON 1 UHTErPMPOBAHNSA MO YACTAM B ONPELENEHHOM MHTErpane; NpUBNUXEHHOE BblYMCNIEHUE ONPEnENEHHbIX
WHTErpanos; NpMMeHeHne onpeaenéHHoro nHTerpana ans Bbl4MCNeHns nnowanemn nnockKnx ouryp, LAvH oyr KpuBbIX,
06BEMOB Ten; HeCOBCTBEHHbIE MHTErparbl N0 6ECKOHEYHOMY NPOMEXYTKY UHTEFPUPOBAHNS U OT HEOrPaHUYEHHOA
PYHKLMM, NX CXOAMMOCTb Y PACXOONMOCTb.

Tema 18. BbluucneHvne oBOMHOMO MHTErpana CBeaeHNeEM K NOBTOPHOMY; 3aMeHa NePEMEHHbIX B LBONHOM MHTErpane;
BbIYMCNEHUNE NAOWAAM NNOCKON ourypbl U 06 bemMa Tena ¢ NOMOLLbIO ABOMHOIO MHTErpana; MexaHn4ecKne npunoXeHus
OBOVHbIX MHTErpanoB (BbIMMCNEHNE MACChl, CTATUYECKMX MOMEHTOB, MOMEHTOB MHEPLIW, KOOPAVHAT LLEHTpa TAXEeCTn
MNOCKOW NNACTWHbI); BbIMMCNEHNE TPOMHOIrO UHTErpana CBeAeHNeM K MOBTOPHOMY; reOMETPUHECKMNE U MEXaHNYECKMe
NPWNOXeHNs TPOMHOro UHTerpana.

2. NMnucbmeHHoOe pnomallHee 3apaHue

Tembl 16,17, 18

MNpumepHbIe 3a8aHns:

Tema 16. MNepBoobpaszHas pyHKUMMN 1 eé HaxoXAeHNe; HENOCPeACTBEHHOE UHTErPUPOBaHUE; NHTErPUPOBaHNE 3aMeHO
NepPEeMEHHON 1 MO YaCTAM; UHTErPUPOBaHWE (OYHKUNIA, CooepXallnx KBaapaTHbIA TPEXUYNEH; UHTErPUPOBaHME MPOCTbIX,
NpPaBuUibHbIX U HENPABUSIbHBIX PaLMOHaNbHbIX AP0OE; MHTErPUPOBaHNE TPUTOHOMETPUYECKUX U NpPaLIMOHATBHBIX
BblpaXXeHui.

Tema 17. OueHka nHTerpana n popmyna cpefHero 3HaueHus; popmyna HetotoHa-IlenbHuua; (oopMybl 3aMeHbl
NepPeMeEHHON 1 UHTErPMPOBAHNSA MO YACTAM B ONPELENEHHOM MHTErpane; npubNuXEHHOE BblYMCIEHNE ONPEnENEHHbIX
WHTErpanos; NpMMeHeHne onpeaenéHHOro nHTerpana ans BblYMCNeHns nnowanen nnocKnx couryp, LAvH oyr KpuBbIX,
06BEMOB Ten; HeCOBCTBEHHbIE MHTErparbl N0 6ECKOHEYHOMY NPOMEXYTKY MHTEFPUPOBAHNS U OT HEOrPaHUYEHHOA
PYHKLIMK, NX CXOAMMOCTb U PACXOOMMOCTb.

Tema 18. BbluucneHvne gBOMHOMO MHTErpana CBeaeHneM K NOBTOPHOMY; 3aMeHa NePEMEHHbIX B BONHOM MHTErpane;
BbIYMCIEHME MNOLWAAN NNOCKOW courypbl 1 o6 bema Tena ¢ NoMOLLbIO ABOMHOrO MHTErpana; MexaHuyYecKkne nNpunoXeHns
OBOVHbIX MHTErpanoB (BblMMCNEHNE MACChl, CTATUYECKMX MOMEHTOB, MOMEHTOB MHEPLIW, KOOPAVHAT LLEHTPpa TAXEeCTn
MNOCKOI NNACTWHbI); BbIMMCNEHNE TPOMHOIrO UHTErpana CBeAeHeM K MOBTOPHOMY; FreOMETPUYECKMNE U MEXaHNYECKMe
NPUNOXEHNS TPOMHOrO MHTErpana.

3. KoHTponbHas pabora

Tembl 16,17, 18

ConepxaHue ayonToOpPHOWM KOHTPONbHOW paboThbl:

1) HaiiTn nepBoobpasHyto oyHKLMIO; HalATU HEeoNpPeaeNnéHHbIA HTerpan HeMnoCPeACTBEHHbLIM MHTErPUPOBAHMEM.
HainTn HeonpenenéHHbIN NHTEerpan 3aMeHon NePEMEHHON UHTErPUPOBAHNS.

HaiTn HeonpeaenéHHbli MHTerpan UHTErpUPOBaHMEM MO HaCTAM.

HaiiTn HeonpenenéHHbIA MHTErpan OT pauMoHanbHoON Apodu.

Hantn HeonpenenéHHbln HTerpan oT TPUrOHOMETPUYECKOTO BbIPaXEHUS.

HaiiTn HeonpenenéHHbIi MHTErpan oT NppaLmnoHanbHOro anrebpanyeckoro BbipaxeHus.

7) BblaucnnTb onpenenéHHbii MHTerpan.

8) BblumcnnTb nnm ycTaHoBUTb PACX0AMMOCTb HECOBCTBEHHOrO UHTErpana.

9) BblumcnnTb nnowanb NocKoin domrypbl, AMHY Ayru unm o6bEM Tena BpalleHms.

10) Bblymcnntb NOBTOPHbLIA UHTErpan; ABONHON UHTerpan.

3auer

Bonpochl k 3a4eTy:

2
3
4
5
6

—_— ~— — — ~— ~— ~— ~—
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1. MNepBoobpasHas oyHKUMs, €€ CBONCTBRA.

2. HeonpenenéHHbl HTErpan, ycnosume ero CylwecTBOBaHNS 1 CBOACTBA.

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

4. HaxoxpeHve nHTerpanos OT PyHKUMIA, cogepXawmx KsaapaTHbIi TPEXHNEH.

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

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

7. HaxoxaeHue nHterpanos oT uppaurmoHabHbIX BbIPaXXeHN.

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

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

10. iHTerpan ¢ nepeMeHHbIM BEPXHUM NPELENOM U ero CBONCTBA.

11. ®opmyna HetoToHa-JleinbHuLa.

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

13. MpnbnnxEéHHoe BblYMCNeHe onpenenéHHoro nHTerpana (ksagpatypHble (0OpMyIibl MPSIMOYrONbHUKOB, TPaneLuii,
CwumncoHa).

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

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

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

17. HecobcTBEHHbIE MHTErpasbl Mo 6eCKOHEYHOMY NPOMEXYTKY UHTErPUPOBAHUS, UX CXOAUMOCTb U PACXOAUMOCTb.

18. HecobcTBEHHbBIE UHTErPabl OT HEOTPAHNYEHHbBIX (PYHKLIMIA, NX CXOAUMOCTb Y PACXOLMMOCTb.

19. [1BOWHOWM MHTErpan Kkak npenen nHTerpanbHolM CyMMbl, YCNOBME €ro CyLecTBOBaHUS U reOMEeTPUYECKUA CMbICH.

20. OcHOoBHble CBOWCTBA ABOWHOro MHTerpana. OueHnBaHne ABOMHOrO MHTerpana. dopmyna CpeLHero 3Ha4eHus.

21. MNoHATUE aneMeHTapHOK 0bnacTy B HanpasneHun KoopanHaTtHblx oceit Ox, Oy. MoBTOpHbIE MHTErpanbl, UX
BblUMCNEHNE. BbluncneHre ABOMHOrO MHTErpana CBeLeHNEM K MOBTOPHOMY.

22. 3aMeHa NepeMeHHbIX MHTErpupoBaHns B ABONHOM UHTerpane. MNonspHble KOopAnHaTbI, X CBA3b C AEeKapTOBbIMU.
dopMmyna 3ameHbl MepeMEHHbIX B 4BONHOM MHTErpane npu nepexone K nonspHbIM KOOpAMHATaM.

23. BbluncneHune nnowanm nnockow cpurypbl 1 06bEMa LMNMHAPUYECKOrO TeNa C MOMOLLbIO LBOVHOMO UHTErpana.
CemecTp 4

Tekywuin KOHTpONb

1. YCcTHbIN onpoc

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

MpnmepHbIe BONPOCHI:

Tema 19. [1Y ¢ pasgenéHHbIM/ 1 pasfensownMncs nepeMeHHbIMn, ogHopoaHble LY 1-oro nopsgka, nuHeriHoe Y 1-oro
nopsioka 1 ypaBHeHne BepHynnu, HaxoxaeHUe nx 0BLMX U YACTHbIX PELIEHWA.

Tema 20. Y, ponyckarowme noHMXeHNe nopsiaka; HaxoXaeHne obLWero peweHns NMHeHoro ogHopoaHoro Y nopsiaka
N C NOCTOSAHHbLIMY KO3(hPULIMEHTAMU; NMNHENHBbIE HeoAHOPOoAHbIe 1Y nopsaka n ¢ NOCTOSHHbIMU KO3dhdomumneHTamu,
HaxoXAeHne Nx OBWUX peLIeHniAn Ans NpaBoi YacTy cneLmanbHOro BUAA; NPMHLMN CYyNeprno3nLmMm YaCTHbIX PELIEHNIA;
MeToL, Bapmauum Npon3BosibHbIX MOCTOSHHbIX.

Tema 21. Cymma psipa, eé BoluncneHvne; HeobxoanMblli MPU3HaK CXOAUMOCTU PAAa; AOCTATOYHbIA NPU3HAK PacxoanMOCTH
psiaa; NPU3HaknM CXOAUMOCTU PSOOB C MONOXMTENbHBIMU YnieHamm (cpaBHeHus, anambepa v Koww); npuaHak JleibHuua
LN 3HaKoYepeoylolWmXCs PAO0B; OLeHKa ocTaTka 3HakoYepeayowerocs psaaa; abcontoTHas 1 yCnoBHas CXOOUMOCTb.
Tema 22. HaxoxneHue nHtepsana, pagmyca abcontoTHoM CX0aUMOCTM, 06nacT CXOAMMOCTY CTEMNEHHOMO PSAAA;
pasnoxeHve yHkUmMiA B psag Teinopa n MaknopeHa; NpMMeHeHNe CTEMNEHHbIX PSA0B B NPUONMXEHHBIX BbIYUCNEHUSIX;
psobl Pypbe, pasnoxeHne B HUX OyHKLNIA.

Tema 23. PaamelueHunsi, coyeTaHns, NepecTaHoBKM, NOACYET MX YUCNA; PelleHe KOMBMHATOPHbIX 3a4ay; KNacCu4eckoe,
reoMeTpryeckoe onpeaeneHns BepoSTHOCTU; OOPMYSibl CIIOXKEHUS U YMHOXEHMWS BEPOSTHOCTEN; dhopMyna nomnHom
BEPOATHOCTM; cpopmyna barieca; cxema n dpopmyna BepHynnu; npubnmxérHble goopmynel MyaccoHa n Myaspa-/lannaca.

Tema 24. [IuckpeTHas U HenpepbiBHAS ClyvaitHble BENNYUHBI, CNOcobbl UX 3a0aHNS; YNCNOBbIE XapakTepUCTUKN
CNyYyaliHOM BENUYMHbI: MaTEMATUYECKOE OXMaaHue, ANCNepcus, cpeaHee KBaapaTtuyHoe OTKNOHEHWe, MoOda, MeamaHa,
HayanbHbIE U LeHTpanbHble MOMEHTbI; CBOMCTBA MAaTEMAaTUYECKOr0 OXMAAHUS U AUCNEPCUN; OCHOBHbIE 3aKOHbI
pacnpeneneHmnsl cnyyaliHblX BeNn4nH: 6MHoMManbHbIi, MNMyaccoHa, paBHOMEPHbIA, MoKa3aTenbHbIA U HOpManbHbIA, UX
YMCNOBbIE XapaKTePUCTMKMN; HepaBeHCTBO YebbllweBa; AMCKpeTHAs AByMepHas cnydyaliiHas BenuynHa, 3aKOHbI
pacnpeneneHus eé BepOSATHOCTEN 1N YHNCNOBbIE XapakTEPUCTUKN.

Tema 25. OcHOBHble cnocobbl 3anvcu BelBOpPKIW: BapuauMOHHbIA pag; CTAaTUCTUHECKWA ONCKPETHBIV U MHTEPBANbHbII
psifbl; Fpadouyeckoe n3obpaxeHne cTaTMCTUHECKMX PSLoB pacnpeneneHns Bblbopku (MOMWUIroH, MMCTOrpamMma); YCNoBbIe
XapakTepucTKKM BbIBOPKM (CpeaHee apuMeTnyeckoe, AMCnepcus, cpeHee KBaapatuiHoe OTKIOHeHWe, Moaa,
mMennaHa).

2. MucbMeHHOE OoMalLHee 3agaHue
Tembl 19, 20, 21, 22, 23, 24, 25
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MNpumepHble 3a8aHns:

Tema 19. [1Y ¢ pasnené&HHbiMu 1 pasfensiowmmncs nepeMeHHbIM1, ogHopoaHble 1Y 1-oro nopsgka, nuHernHoe Y 1-oro
nopsiika n ypasHeHvne BepHynnu, HaxoxaeHue nx obLwmx N HaCTHbIX PELIEHMWIA.

Tema 20. LY, ponyckatowme noHWXeHne nopsiaka; HaxoXaeHue obLwero peweHnst NMHenHoro ogHopoaHoro Y nopsiaka
N C NOCTOSAHHLIMU KO3OMPULIMEHTAMU; NNHENHBIE HEOAHOPOAHbIE 1Y nopsaka n ¢ NOCTOSHHbIMU KO3dhdomumneHTamu,
HaxoXAeHue nx obWUX pelweHnii Ans NpaBoil YacTi cneumanbHOro BUAA; MPMHLUMIN CYNeprno3nLmm YacTHbIX PeLeHnii;
MEeToL, Bapmauum Npon3BosibHbIX MOCTOSHHbIX.

Tema 21. Cymma psifa, eé BbluMCneHne; HeobXoAMMbIA MPU3HAK CXOOUMOCTM PsAa; LOCTATOUHbIV NPU3HAK PacXxoanMocTu
ps4a; NpU3Haky CXo4MMOCTY PSAOB C MONOXMTENbHBIMU YneHamy (cpaBHeHns, OJanambepa v Kowwu); npusHak JlerbHuua
LN 3HaKoYepeoyoLMXCs PSAO0B; OLEHKA OcTaTka 3HaKoYepeayowerocs psaa; abcontoTHas 1 yCnoBHas CXOOUMOCTb.
Tema 22. HaxoxoeHve nHtepsana, pagnyca abCcontoTHOM CX0AMMOCTM, 06nacTn CxoAMMOCTI CTENEHHOMO PALa;
pasnoxeHve yHkuuiA B psg Ternopa u MaknopeHa; npuMeHeHNe CTENEHHbIX PSAO0B B MPUONNXKEHHbIX BbIYNCEHUSX;
psobl Pypbe, pasnoxeHne B HUX OyHKLMIA.

Tema 23. PasmelleHusi, coyeTaHuns, nepectaHoBKM, MOACYHET UX YACNA; pelleHne KOMBMHATOPHbIX 3a4ay; KNaccuyeckoe,
reoMeTprnyeckoe onpeneneHns BEpOSITHOCTU; OOPMYSibl CIIOXEHUS U YMHOXEHMNS BEPOSATHOCTEN; dhopMyna nomnHowm
BEpOATHOCTY; popMyna balieca; cxema n doopmyna BepHynnu; npubnunxénHole doopmynbl MyaccoHa n Myaspa-/lannaca.

Tema 24. [luckpeTHas U HenpepbiBHAs ClyyaiHble BENWYKHBI, CNOCOObl UX 3aaHUS; YACOBbLIE XapakTepUCTUKK
CNy4YanHON BENNYUHBI: MaTeMaTnyeckoe OXnaaHue, oucnepcus, cpenHee KkeanpaTnyHoe OTKIOHEeHWe, Moaa, MeamaHa,
HayanbHbIe N LieHTpanbHble MOMEHTbI; CBONCTBA MAaTeMaTtNYeCcKoro OXXnaaHus 1 AMcnepcun; OCHOBHbIE 3aKOHbI
pacnpeneneHus crnyvaliHblx BENNYMH: BUHOMManbHbI, MyaccoHa, paBHOMEPHbI, NokasaTtesbHblid 1 HOpManbHbIA, UX
YMCNOBblE XapPaKTEPUCTUKN; HEPABEHCTBO HebbllweBa; AMCKPETHASA ABYMEPHAS CnyyaiiHas BENMYMHA, 3aKOHbI
pacnpeneneHns eé BeposTHOCTEN U YACNOBbIE XapakTEPUCTUKN.

Tema 25. OcHoBHbIe cnocobbl 3anvcu BbIBOPKM: BApUALMOHHBIV Psia; CTAaTUCTUYECKNA OUCKPETHBIA U MHTEPBATbHBDI
psabl; rpacgnyeckoe n306paxeHne CTaTCTUHECKNX PALOB pacnpeneneHmns BbIOOPKU (MOAWIOH, FTMCTOrpaMMa); YNCoBble
XapakTepucTrku BoiBOpKM (CpeaHee apngMeTNYECKOE, OMCTEPCUs, CPENHEE KBaapaTUHHOE OTKNIOHEHUE, MOAA,
mMeaunaHa).

3. KoHTponbHas pabora

Tembl 19, 20, 21, 22, 23

CopepxaHue ayauTopHOI KOHTPOMbHOM paboThi:

1) Haiitn oblwee 1 yactHoe pelweHns LY ¢ pa3nensiowmnmMmncs nepeMeHHbIMI; 0oHOpoaHoro 1Y nepeoro nopsinka.

2) Haiitn obwee n YyacTHOe peleHust nuHeiHoro 1Y nepsoro nopsiaka, ypasHeHus BepHynnu.

3) Haiitn obwee n yacTHoe pelweHus [1Y BToporo nopsiaka: npocTeiiuero, 0OHOPOAHOMO fMHENHOro Y ¢ NoCTOSIHHBbIMM
KoadppuLmeHTamu.

4) Halitn oblee 1 4acTHoe peleHns HeoAHOPOLHOro NHeHoro 1Y BTOporo nopsiaka ¢ NoCTOSHHbIMA
KoagohuumMeHTaMmn 1 nNpasor YacTbio crneunanbHoOro s1aa.

5) UccnepnoBatb Ha CXOAUMOCTb YMCNOBOM PsL C NPYMEHEHNEM HEOBX0AUMOro NPU3Haka CXoAMMOCTM, LOCTATOUYHOro
npuaHaka pacxoauMoCTu, NPeaenbHOro NprUaHaka cpaBHeHNs, npusHaka danambepa, pafmkanbHOro U MHTErpanbHOro
npuaHaka Kowwu, npusHaka JleibHuua; uccnenoBatb 3HaKONEePEMEHHbI P Ha aBCONOTHYIO 1 YCOBHYIO CXOLUMOCTb.
6) Haiitn uHtepsan, paanyc n obnacts CX0AMMOCTU CTENEHHOIO PSAa; HaMTK pasnoxeHue yHkUMmM B pag Teinopa,
MaknopeHa.

7) MopcHéT Yncna pasMelleHnii, coHeTaHnin 1 NnepectaHoBoK. PelleHre KOMBMHATOPHbIX 3a4au.

8) BbluncneHve BEpOATHOCTM CNYYaRHOro CobbITUS ¢ NPUMEHEHNEM (DOPMYN KNACCUYECKOrO U FEOMETPUYECKOr0
onpeneneHnn BEpoSTHOCTU.

9) BbluncneHne BepOATHOCTA ClyYaiitHOro cobbiThs ¢ MCNOMb30BaHWEM (DOPMYT CPOPMYST CIIOXEHMWS U YMHOXEHMS!
BEPOATHOCTEN, POopMyNn NONHOW BepoAaTHOCTY 1 Balieca.

10) BbluncneHne BEPOATHOCTM CNyYaiHOro CobbITUS C NCNONb30BaHWEM POPMYbl BepHynnu, NpnbnnXEHHbIX chopmyn
MNMyaccoHa n Myaspa-/lannaca.

Ok3ameH

Bonpochbl k ak3ameHy:

1. MoHsTNe AnddhepeHLmanbHOro ypaBHeHUs NepBoro Nopsaka, pasnmyHole qopMbl ero 3anucu. Pewexne, HavanbHble
ycnosusi, obliee u yactHoe peweHns Y nepeoro nopsgka. 3agada Kown.

2. Y ¢ pazgenéHHbiMu 1 pa3nensiowmMMncs NePEMEHHBIMU, UX PeLleHme.

3. OgHopoaHbie 1Y nepBoro nopsiaka, Ux peleHue.

4. NluneriHoe LY nepsoro nopsaka v ero peweHve. YpasHeHne BepHynnum n ero peweHue.

5. OudbchepeHumanbHoe ypaBHEHUE NOPSAKA N, pasnuyHble YOPMbI ero 3anucu. PeweHne, HavanbHble ycnosusi, oblee
1 YacTHoe peweHns OY nopsaka n. 3agada Koww.

6. 1Y nopsagka n, gornyckarowme NoHUXeHne nopsiaka, ux peweHuve.

7. MNoHATME NNHENHO 3aBMCMOCTU N HE3ABMCMMOCTU cuUcTeMbl oyHKUMIA. Onpenenutens BpoHckoro. MNpumepbl
NNHENHO He3aBUCKMbIX CUCTEM CPYHKLNIA.

8. JluHeriHoe Y nopsgka n. OgHopodHble n HeogHopoaHble J1IY. CBoicTBa YACTHBIX pewWweHnin, PyHaameHTanbHas
cuctema pewenunn OJ10Y.

9. CtpykTypa oblero pelweHns ogHopoaHoro JIAY nopsaka n. CTpykTypa obuero pelweHns HeogHopogHoro J14Y
nopsgka n. MNpuHLMN Cynepno3numm YacTHbIX PELLEHUIA.

am PAEKTPOHHBH
CrpaHunua 22 13 30. Il YHHUBEPCHTET

S OEMALMGHHE AHATKTHHES AR CHCTEMA Ky



Mporpamma ancumnnuubl "MatemaTuka"; 23.05.01 "HaseMHble TpaHCNOPTHO-TEXHONOrMYeckre cpeacTea’.

10. OJ14Y nopspaka n ¢ NOCTOSIHHBIMU Ko3adpdbmumeHTamn. Xapakrepuctnyeckoe ypasHeHne. HaxoxaeHme ®CP u
obuwero pewenus ONIOY, korna KOPHU XapakTepUCTUYECKOrO YPAaBHEHNS - LEVCTBUTENbHBIE U PA3NNYHBIE.

11. OJ14Y nopspaka n ¢ NOCTOSHHbIMU KoadhdomumeHTamn. Xapakrepuctnyeckoe ypasHeHne. HaxoxaeHme ®CP un
obuero pewexns ONOY, Korga KOpHU XxapakTepUCTUHECKOrO ypaBHEHNS - AEACTBUTENbHbLIE U €CTb KpaTHbIE.

12. OJ14Y nopspaka n ¢ NOCTOSHHBIMK Ko3adhdomumeHTamn. Xapaktepuctnyeckoe ypasHeHne. HaxoxaeHne ®CP u
obuero pewexmnst ONOY, Korna KOpHU XxapakTepuCTUHECKOrO YPaBHEHNS - KOMMNIEKCHO-COMPSIXEHHbIE.

13. HaxoxpaeHune yactHoro peweHns HIOY nopsaka ¢ NOCTOSHHbIMU KO3GMULMEHTaMM 1 MPaBOW YacTbio
cneumanbHoro Bnaa.

14. MeToL Bapvaumu Npom3BobHbIX MOCTOSHHbIX HAaXoXaeHns obwero pewenns HIOY nopsaka n ¢ NOCTOSHHLIMK
KoadpdpuLMeHTaMm 1 NPON3BONbHONM MPaBoM YacTblO.

15. MNoHaTne uncnosoro psana (HP). HactnyHas cymma n octatok psga. Cxopswmecs n pacxonawmecs psagsl. Cymma
psna.

16. OCHOBHbIE CBOICTBA CXOAAWMXCA pAAoB. HeobxoanMblli MpM3Hak CX0AMMOCTU 1 AOCTATOYHbIN NpU3HaK
pacxoommocTu paaa.

17. JocTaToyHble NPU3HaKN CpaBHEHNS (KNacCUYeCKNiA U MpeaenbHblil) CXOAMMOCTM PSO0B C NONOXUTENbHbLIMU
yneHamu.

18. OTaNnoHHbIE YACNOBbIE PSAAbI (FEOMETPUYECKN 1 0OOBLEHHDIA rAPMOHNYECKWIA), YCNIOBUS UX CXOAMMOCTM 1
pacxoouMocTu.

19. NocTtaTouHble npuaHaku Janambepa n Kowu cxoanMoCcTi psaoB C NONOXUTENbHBIMU YieHa-Mu1, YCIOBUS UX
NPYMEHUMOCTWN.

20. 3Hakouepenytowmincs umcnosoii psaa. MpuaHak NenbHrua. OueHka CyMMbl 3HaKoYepeLyoWerocs psaa u ero
ocrarka.

21. 3HakonepeMeHHbI YUCNoBOW psig. ABCONOTHO U YCNIOBHO CXOASIUMECS YMCTOBbIE PSAbl, X CBOWCTBA. JOCTATOYHbIN
Npr3HaK CXOAMMOCTUN 3HAKOMEePEMEHHOro psaa.

22. dyHKuMoHanbHbIl psag (PP). YactnyHas cymma, ocTatok, Touka CXoauMocTur, obnactb onpeneneHust u obnacto
cxoaumocTn ®P. Cymma doyHKUMOHanbHoro psina. AbcontoTHo cxoasiwmecs PP,

23. CteneHHol pag. MpunsHak Abenst abConoTHOM CxoOMMOCTY cTeneHHoro psaa. Pagnyc n nHtepean abcontoTHOM
CXOOUMOCTUM CTEMEHHOrO psaaa.

24. HaxoxneHvie obnacTu 06bl4HOM 1 aBCONOTHOM CXOAMMOCTH CTeneHHoro psina. OCHOBHbIE CBOMCTBA CTEMEHHbIX
psooB.

25. Pappl Teinopa n MaknopeHa. PasnoxeHne coyHkumiA B psn Tenopa. MNpumeHeHne psaa Teinopa B NpubnmnXxEeHHbIX
BbIYNCNIEHNSIX.

26. TpuroHomeTpudeckuin pag. Psn dypbe. PasnoxeHne qoyHkuuin B psg dypbe. Paabl ®ypbe ans YETHbIX N HEYETHbIX
COYHKLUNIA.

27. MNpenmeT Teopun BeposTHoCTEN. MOHSTUS CyYaitHOro akCnepuMeHTa, cnydaiHoro cobbitusi. CBOMCTBO
CTaTUCTUYECKON YCTONYMBOCTM UCXOO0B CNYyHaNHOro aKCnepurMeHTa.

28. 9nemeHTapHoe cobbiTre. MpocTpaHCTBO aneMeHTapHbIX cobbiTuin Q. CnyyaliHoe cobbiTue, Kak MOAMHOXECTBO Q .
JocToBepHoe M HEBO3MOXHOE cobbITHs. MNpeacTaBneHne cobbiTuii B BUAE anarpamMm ditnepa-BeHHa.

29. [lelicTBNS HAA CNyYaiHbIMKA COBLITUAMW, UX FTEOMETPUYECKAS UNNIOCTPALIMS C NMOMOLLBIO Ana-rpamm diinepa-BeHHa.
COBMECTHbIE U HECOBMECTHbIE, MPOTUBOMONOXHbIE COOLITUS.

30. KombrHaTopuka: npaBmna CyMMbl 1 NMPON3BEAEHUS; COYETaHWs, pasMeLleHnst U NepecTaHoBKU, NOACYET UX Ymcna.
31. PaBHOBO3MOXHbIe cobbITns. Knaccuueckoe onpegeneHue BeposiTHOCTU. HacToTa, OTHOCK-TeNbHas YyactoTa
nosiBNeHns cobbiTns. CTaTucTUYecKoe onpeneneHne BEPOSTHOCTY.

32. OCHOBHbIE CBOCTBA BEPOSTHOCTY. YCNOBHAS BEPOSTHOCTb COBLITUS. 3aBUCUMBIE 1 HE3ABUCHMbIE COBbLITUS.
DopMyrbl CNOXEHNS U YMHOXEHUS BEPOSTHOCTEN (411 ABYX COObITUN).

33. MonHas rpynna cobbiTuii, runotessl. PopMybl NONHOK BEPOSTHOCTM, Baiieca.

34. MNosTopHble ncnbitaHns. Cxema BepHynnu. ®opmyna BepHynnu. MpubnuxéxHole chopmynbl MNMyaccoHa u
MyaBpa-Jlannaca.

35. MNoHsaTue cnyyanHon BennynHbl (CB). dyHKunS pacnpeneneHns Cny4yanHon BENMYMHbI U €€ OCHOBHbIE CBOMCTBA.
36. OunckpeTHas cnyyariHas senuynHa (O CB). Pag pacnpeneneHunst, MHOroyronbHuK pacnpegeneHus, yHKUms
pacnpeneneHns OCB, nx noctpoeHue.

37. HenpepbiBHas cnyyariHas sennyuHa (HCB). @yHKumMs nnoTHOCTM pacnpeneneHnsi, eé 0OCHOB-Hble CBOMCTBA.
MNpencraBneHune cyHkummn pacnpeneneHns HCB yepes3 coyHKUMIO NIOTHOCTM pacnpeneneHms.

38. MaTtemartunyeckoe oxunaaHme QUCKPETHON U HEMPEPbLIBHON cryyaliHon BenuynH. OCHOBHbIE CBONCTBA
MaTemMaTn4yeckoro OXunaaHus.

39. [lucnepcusa n cpepHee KBagpaTUYHOE OTKNOHEHUE CryyaiHoOW BennyinHbl. OCHOBHbIE CBONCTBA AMCMEPCUN.
BbluncneHve oncnepcumn ANCKPETHON 1 HEMPEPbIBHON CRyYaiHbIX BENNHUH.

40. HavyanbHble 1 LeHTpanbHble MOMEHTbI K-0ro nopsaka, B3aMmMOCBA3b MeX Ay HUMU. ACUMMETPMS 1 3KCLECC.

41. BuHoMManbHbIl 3akoH pacnpeneneHus [ICB, ero yncnoBble xapakTePUCTUKK (MaTeMaTUYECKOe OXuaaHme n
ancnepcus).

42. MNyaccoHoBckuin 3akoH pacnpegeneHns JCB, ero 4yncnoeble XxapakTepmucTkm (MatemaTnyeckoe oXxXunaaHue um
ancnepcus).

43. PaBHOMepHbIi 3akoH pacnpeneneHns HCB, ero 4ucnosbie XxapakTepucTmku (MaTemMaTnyeckoe oXnaaHue un
ancnepcus).
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44. lNokasaTtenbHblll 3akoH pacnpeneneHns HCB, ero 4ncnoBble xapakTepUCTUKIM (MaTeMaTn4eckoe OXuaaHne um
ancnepcus).

45. HopmanbHbIi 3akoH pacnpegenernms HCB, ero 4ncnosbie xapakTepUCTUKN (MaTeMaTniyeckoe OXunaaHue,
ancnepcus). CTaHoapTHbIA HOpPManbHbIA 3aKOH pacnpeneneHus. NHterpan Jlannaca v ero npumeHeHve ons
BbIYMCNIEHUS BEPOATHOCTM NonagaHms HopManbHo pacnpenenéHHoin CB B 3anaHHbIfi uHTepBan. MNpaemno ?Tpéx curm?.

46. HepaBeHcTBO Yebblwesa. MNMoHATUE 0 3aKoHax BoNbWNX YUCEN W LLeHTpabHOWM NpenensHon Teopeme Teopum
BEPOATHOCTEN.

47. Npenmet matematmyeckor ctatucTnk. OCHOBHbIE 3a4a4M MateMaTnyeckon ctatncTmkn, Baammocsasb
mMaTeMatunyeckomn CTaTUCTUKN U TEOPUM BEPOSATHOCTEN.

48. 'eHepanbHas COBOKYMHOCTb 1 Bblbopka. OCHOBHbIE CNOCOOLI OpraHM3aLmnm BbIBOpKM (MOBTOPHLIA 1 6ECNOBTOPHbIN
oT60p). PenpeseHTatuBHOCTL Bbibopkn. CnyvaitHas Boibopka. BoibopoyHbIi MeTon, Kak OCHOBHO MeTon
mMaremaTtn4yecKoin cTaTUCTUKMN.

49. BapvauuoHHeblii psa. MeanaHa v paamax BbIGOpKM, NX HaX0XOeHMe.

50. CtaTucTnyeckuii psig pacnpeneneHust Bbloopku. IHTepBanbHbl CTATUCTUHECKMWIA P U €ro NOCTPOEHNE.
"padonyeckoe npenctaBneHme BolOOPKN: MONNIOH, FUCTOrPamMma, UX NoCTPOEHUE.

51. CpenHee apudomeTmyeckoe BbIBOPKU, €ro CBOMCTBA W BbIHUCNEHNE.
52. Nucnepcus Boibopky, €€ CBONCTBA 1 BbluMcneHmne. VicnpaeneHHas aucnepcus Bolbopkun. BaanmMoceaab aucnepcuii.

6.4 MeToaunyeckue Matepuanbl, onpeaensioLLme npoLenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTH, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y pelicteyet 6anibHO-peATUHIOBAs CUCTEMA OLIEHKM 3HaHW 0bydatowmxcsi. CyMMapHO Mo SUCLWMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos v bonee - "3a4TeHo".

55 6annoB 1 MeHee - "He 3a4TeHO".

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUN, HaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBaAHNA KOMMNETEeHLUA 6annos
Cemectp 1

TeKkyL i KOHTPOb

YCTHbIA onpoc YCTHbI onpocC NpoBoONTCA Ha NPaKTUYEeCKNX 3aHATUSAX. O6yqa|ou4|/|ecsi
BbICTyNnakOT C ooknanamu, COO6LI.I,6HVI9IMVI, OOMNMONHEeHNAMN, y4acCTBYylOT B 1 14
ONCKyCCuhKn, OoTBEHAOT HA BOMPOCHI npenogasartess. OueHnBaetcs YPOBEHDb
JOMallHern NoAroToBKKM Mo TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO M3naratb
maTepvan, aHannm3nposaTb, POpMynMpoBaTb COéCTBeHHy}O no3nuynio, oteeyatb
Ha OO0MOoNHUTEeIbHbIE BOMPOCHI.

MucbmeHHoe  |OByvatolwmecs nony4atoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
JomauHee BOMPOCOB MW peleHntio 3aaady. PaboTta BeIMonHAETCS NMMCbMEHHO AoMa U 2 14
3afaHve cnaércs npenogasatento. OLueHMBalOTCS BlageHWe Mateprasnom no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNadeHNe MeTOAaMM, YMEHNS 1 HaBbIKW,
HeobxoauMble O4N15 BbINOMHEHWS! 3aAaHNIA.

KoHTponbHasi |KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTebl. Obyyatowmecs
pabota rony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 3 22
BbINOJIHAETCS B MMCbMEHHOM BUAe 1 caaétcs npenonasatento. OueHnBalTCs
BnafeHve matepuanom no teme paboTbl, aHANUTUYECKMe CnocobHOCTY, BnaaeHme
MEeToaaMU, YMEHWNS U HaBblkW, HE0BX0OMMbIE A/15 BbINOMHEHNS 3a0aHUIA.

3aver 3a4€T HaueneH Ha KOMMNNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNNHDI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpPOCk!) Mnbo 3anaHune (3anaHns) n Bpemsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHON, MUCbMEHHOW MW KOMMbIOTEPHOIA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSATD HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS MPU aHann3e
NPOBNEMHBIX CUTYALMIA U PELIEHUN NPAKTUYECKMX 3a0aHWA.

CemecTp 2
TekyLLMi KOHTPOIb

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 24 un3 30. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnuubl "MatemaTuka"; 23.05.01 "HaseMHble TpaHCNOPTHO-TEXHONOrMYeckre cpeacTea’.

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATHsX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMM, YHaCTBYIOT B 1 14

LUCKyCCUK, OTBEYAIOT Ha BOMpOCHl npenogasatens. OLEeHNBAETCS YPOBEHD
LlOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanmanposaTtb, POPMyNupoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BONPOCHI.

MucbMeHHoe  [OByvatowmecst nonyyatoT 3aaHne No OCBELWEHWIO onpenenéHHbIX TE0PETUYECKNX
JomauiHee BOMPOCOB MW pelleHnio 3ana4y. PaboTa BbINONHSETCS NMCbMEHHO AoMa U 2 14
3aaHune cpaétcs npenogasatento. OueHMBaOTCA BNaeHne Matepuanom no teme
paboTbl, aHaNUTUYeCckMe cnocobHOCTW, BNaLeHe MeTOAAMU, YMEHNS U HABbLIKW,
HeobxoOuMble ONS BbINOMHEHUS 3a0aHU.

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEPKU YCBOEHUS MpoliaeHHoro Matepuana. PaboTa 3 22
BbINOHAETCS B MUCbMEHHOM BUae 1 coaétcs npenogasartento. OueHnBarTcs
BnafeHne matepuanom no teme paboTbl, aHaNUTUYECKME CMOCOBHOCTY, BNaaeHne
MeToaMu, yMEeHMsl U HaBblKK, HeOBXoaUMble N1 BbINOMHEHWS! 3a0aHWiA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHWS AUCUMMINHBI. 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, HABLIKW U YMEHUS Npu
aHannae NpobneMHbIX CUTyaunin U peleHn NPakTUYecKnx 3aaaHuni.

Cemectp 3
TekyLLUA KOHTPONb

YCcTHbIN onpoc |YCTHbIM ONpOC NPOBOAMTCS HA NPaKTUYECKMX 3aHsATUsAX. Obyyatowmecs
BbICTYNalOT C Aoknanamu, COOBWEHNAMN, AOMONHEHWSIMU, YHACTBYIOT B 1 14
OMCKycCcuUW, 0TBEYatoT Ha BOMNpoCkl npenogasatens. OueHnBaeTcs ypoBeHb
LOMaLHel NoAroTOBKM MO TeMe, CMOCOBHOCTb CUCTEMHO U IOMMYHO U3naratb
MaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MO3MLMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

MucbmeHHoe  |OB6yvarowmecs noayyatoT 3aaHne No OCBELLEHMIO ONpeaenéHHbIX TEoOPETUIECKNX
JomallHee BOMPOCOB MW pelleHnio 3ana4y. PaboTa BbINONHSETCS NMCbMEHHO AoMa U 2 14
3anaHve cnaétcs npenogasatento. OLeHMBAOTCS BNaAeHWe Mateprasnom no Teme
paboTbl, aHaNUTUYeckme cnocobHOCTW, BNadeHne MeToaaMun, YMEHNs U HaBblKK,
HeobxoAuMble ONs BbINONHEHUS 3a0aHWA.

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoi pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NpoOBEpPKU YCBOEHUS MpoiaeHHoro Matepuana. PaboTa 3 22
BbINOSIHAETCS B MUCbMEHHOM BUAe n coaétcs npenogasartento. OueHnBalTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, yMEeHMsl U HaBblKW, HeOOX0AUMbIE AN BbINOMHEHWS 3a0aHWiA.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLUMINHGI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3apaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHON NN KOMMNbIOTEPHOA
gopme. OueHrBaeTCcs BNafeHWe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOoCcOBHOCTb MPUMEHSITb HYXXHble 3HaHWSI, HAaBbIKU 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLWA 1 PeLleHN NPaKTUYECKNX 3a0aHWiA.

CemecTp 4
TekyLLUA KOHTPONb

YCTHbIA ONPOC |YCTHBIA ONPOC NPOBOAMNTCS HAa NPAKTUYECKMX 3aHATUAX. Obyyarowmecs
BBICTYNAKOT C AOKNanaMW, COOBIWEHNSAMM, NOMONHEHNSIMU, YHaCTBYIOT B
OMCKyCcCcUW, 0TBEYatoT Ha BOMpOCkl npenogasatens. OueHnBaeTcs ypoBeHb
JloMallHel NOAroTOBKM MO TEME, CMOCOOHOCTb CUCTEMHO U NOTMYHO M3naratb
Martepuan, aHann3npoBaTb, POPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.

lMncbMeHHoe Oéyqaroumec;l nony4aroT 3agaHne no ocseweHuo OI'Ipe,D,eﬂéHHbIX TeopeTn4eckunx
gomMaulHee BOMNPOCOB 1K peLleHnto 3anad. PaboTa BbINONHSIETCS MMCbMEHHO OoMa U
3aiaHue cpnaértcs npenogaearterto. OueHuBatoTcs BnageHne maTtepunanom rno teme
pa60TbI, aHannTn4yeckumne CI'IOCOGHOCTI/I, BnageHne Metogamum, yMeHmnsa n HasblkKy,
HeobxoOuMble ONs BbINONHEHUS 3a0aHWA.
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Mporpamma ancumnnuubl "MatemaTuka"; 23.05.01 "HaseMHble TpaHCNOPTHO-TEXHONOrMYeckre cpeacTea’.

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 3 22

BbINOSIHAETCS B MUCbMEHHOM BULE U cOAETCS npenogasartento. OueHuatotcs
BnageHue matepuanom no teme pa6OTbI, aHannTn4yeckune CI'IOCOﬁHOCTVI, BnageHve
MeTonamun, yMeHnsa U HaBblKW, HeobxoOuMble ONs BbIMONHEHUS 3a0aHWA.

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYIO0 NPOBEPKY OCBOEHUS OUCUMMNHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CNOCOOHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHannae NpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHunii.

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)
OcBoeHne oucumMnnmnHbl (Mooyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb OOCTYNHA 0byyaloWwmnMcs B OAHOM M3 ABYX BapMaHToB (MMbo B 060MX N3 HUX):

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

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

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00yHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHMM NeYaTHbIX U3LaHWA BBNNOTEYHBIN
hOHL [OMKEH BblTh YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOANUMON N1 OCBOEHUS AUCLMMNAVHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHU YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)

Math24.ru Beicwas Matematuka - http://math24.ru/

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

ObpaszoBaTenbHblil MaTEMATUYECKMIA CAT LN CTYLEHTOB, M3yYatoWmX BbICILYIO MaTeMaTuky - http://www.exponenta.ru
YyebHo-o0bpasoBatesnbHas pusmko-matemaTmyeckas bubnuoteka EqWorld - http://eqworld.ipmnet.ru/ru/library.htm

9. MeToguyeckme ykasaHus ons 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumn Ha nekuusx nanaraetcsa teopetnyeckumin matepuan. MNpuyém KOHCMEKT NeKLMii, OCTaloWmnnCs y
CTYLeHTOB B pe3ynbTarte Ux NpocnywmnBaHns, He MOXET MONHOCTbI0 3aMeHUTb y4ebHuKa, ero Lenb -
(POPMYNIMPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeaeneHuii. MNpocnylwae nekumio, CTyAeHT A0NIXeH
03HaKoMUTbCS ¢ 6onee NoapobHEIM M3NOXeHVEM MaTepuana B y4ebHMKax U3 Crnmcka OCHOBHOM 1
LOMOHUTENBbHOM NUTepaTypbl.

npaxktnyeckune I/I3yl4eHv|e OncunnnunHbl noapasyMmeBaeT He TONIbKO OBladeHne TeopeTnyecknmMm Mmatepmnanom, Ho 1
3aHATUA nonyyeHme npakTn4eCkmnx HaBblkOB peleHns 3ana4 Ha ayaAnTOPHbIX MPaKTUYEeCKUX 3aHATUAX, ONA
6onee FJ'IY6OKOFO NMOHMMaHWMA pa3nenos ANCUUNIINHBL, a TakXe pa3sutmne a6CTpaKTHOF0 MbilLNeHnsa n

CMoCcoBHOCTM CaMOCTOSTENIbHO A0Ka3blBaATb YACTHbLIE yTBEpXOEeHUS.

camocTtosi- | CamocTosiTenbHas paboTa - 3T0 BUA 3aHSATUS, HA KOTOPOM obyyatowmecs ¢ onpenenéHHoin nonei
TenbHas CaMOoCTOSITENIbHOCTU BbIMOSHAIOT PasnNMYHOro poaa 3adaHus, npunaras Heobxogmmble s aTOro
paboTta YMCTBEHHbIE YCUNUS U NPOSIBNSS HABbIKM CAMOKOHTPONS 1 camokoppekummn. CamocTosiTenbHas
paboTa BkNtoYaeT B cebsi: n3yyeHnme TeopeTMHeckoro Mmatepuana no KoOHCnekTam fnekunin n
y4ebHMKaM; BbINOMHEHNE NMCbMEHHbIX AOMAallHUX 3a4aHuiA; NOAroTOBKY K ayAUTOPHbIM KOHTPOMbHBLIM
paboTaM; NoAroToBKY K TEOPEeTUYECKMM ONpocaM Ha NpPakTUYecKnxX 3aHATUSAX; NOOrOTOBKY K
9K3aMeHy/3a4éTy.
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Mporpamma ancumnnuubl "MatemaTuka"; 23.05.01 "HaseMHble TpaHCNOPTHO-TEXHONOrMYeckre cpeacTea’.

Bup pabot MeTtoaunyeckue pekomeHaauum

YCTHBbIV onpoc | YCTHbIA ONpoC Ha NpakTUYeCcKoM 3aHsTM NpeanonaraeT Kak onpoc TeopeTUyYeckoro Matepuana no
TeMe 3aHsTVS, NPOBOAMMOrO B €ro Hayane, Tak U onpoc NPeanoXeHHbIX NpenoaaBarenem
NPaKTUYECKMX U TEOPETUYECKIMX 3a4aHNA 4Ns CaMOCTOSITENIbHOTO PELIEHNS HA ay AUTOPHOM
npakTN4eckoM 3aHaTuu. MNpu NoAroToBKe K YCTHOMY OMpPOCYy TEOPETUYECKOro Matepuana cnemyet
OPVIEHTUPOBATLCS HA KOHCMEKTbI NEKUMIA, a TakXe y4ebHUKM N3 peKOMEHA0BAHHOMO crvcka
nmTeparypbl.

nMcbMeHHoe | lnsi BbINONHEHUS AOMAaLWHMX NPAKTUYECKUX 3afaHnii obyyalowwmincs DOXKeH NOBTOPUTb
JoMallHee | COOTBETCTBYIOWMNIA TEOPETUYECKUA Matepuan, BHUMaTeNbHO, C BbINMONHEHNEM BCEX AENCTBUIA Ha
3ajaHve bymare, pazobpartb peléHHbIe Ha ayIMTOPHOM MPaKTUHECKOM 3aHSATUM NMPUMEpPDI U Nocne 3Toro
NPUCTYNUTb K PEEHNIO 3a4a4, NPEaOXEHHbIX NS CAMOCTOATENBHOMO peweHmns. NpakTnyeckue
3a4aHus, BbIMOMHEHHbIE B ayAMTOPUM, NpefHa3Ha4YeHbl 4715 yKa3aHns obImnX METONOB PeLeHUs
3ajady onpenenéHHoro Tnna. 3akpenuTb HaBblKK, MOXHO NMLb CAMOCTOATENbHO BbINOAHNB AOMAWHNE
npakTmyeckne 3agaHns. BoinonHeHne gomawHmx 3agaHnii NpoBepsieTca npenogasaTenem Ha
MPaKTUYeCKOM 3aHSATUW.Mpy BbINOMHEHUN NMMCbMEHHOTO OOMAlIHEro 3aaaHns Heobxoanmo
NpUAepXnBaTbCs creayowmx npaswn: 1) 3agaHne OoMXHO ObiTb BbINOHEHO B OTAENBHO
YYEHMYECKOM TeTpaau C NonsaMm He MeHee 3 CM A4S 3aMevyaHuin npenogasarens; 2) BHadane
yKasblBalOTCS Ha3BaHWE ONCUUMNMUHBI; HOMepa pewaembix 3agad; ®.1.0. ctyneHTa, BbINONHMBLLETO
paboTy, ero HoMep rpynmbl; 3) yCnoBuMsi 3a4a4 NepennceiBaoTCs MONHOCTbIO, 683 CoKpalleHNs CNoB;
npuBOAMTCS NoapobHoe peleHre 3aaa4 (4epPTeXN MOXHO BbIMONHATb aKKypaTHO OT PykK), B KOHLE
pelweHusi NpMBoanTCS 0TBET; 4) B paboTy LOMXHbI ObiTh BKIOYEHbI BCE 3a4a4u, yKa3aHHbIe B
3a4aHun, CTPOro Mo nopsiaky HOMEpOB; 5) BbinonHeHHast paboTa coaéTcsl Ha NPOBEpPKY; eCNu B
paboTe nMetoTcs ownbKK, CTYOEHT AOMKEH BbINMOMHUTL Bce TpeboBaHUs npenoaasaTtersl,
N3N0XEHHbIE B PELIEH3MN 1 caaTb paboTy C MCMPaBeHMsIMM Ha MOBTOPHYIO NPOBEPKY; 6) H1Kakne
MCrpaBneHNs B TEKCTE YXXe NpoBEPEHHON paboTbl He AONYCKaloTCS; BCE UCTpaBNeHUs
3anncbIBaOTCA Nocne peueHsnn npenoaaearens ¢ ykasaHuem Homepa 3agadyu, K KOTOpon 0THOCATCS
LOMONHEHNS 1 UcrpaBneHust; 7) pabota MoXeT ObiTb BbINOMHEHA 3aHOBO B Clly4ae BbISiBNEHMS
CepbE3HbIX 3aMevaHnit 1 ownbok.

KOHTponbHas | Mpy NoaroToBKe K ayAUTOPHBIM KOHTPONbHEIM paboTam crnefyeT NoBTOPUTb COOTBETCTBYIOLMIA

paboTa TEOPETUYECKN MaTepuarn, a TakxXe MPoCMOTPETb NPaKTUYecKne 3afaHus, KoTopble pasbrpanuce u
pelwanncb Ha ayMTOPHbIX 3aHATUSIX U oMa. [poBoaMTCSA KOHTPOMbHAsS paboTa no MHAMBULYaNbHbIM
3a4aHvsIM, NpeLNoXeHHbIM NpenogasateneM. Bpems BbiNonHeHUst KOHTponbHOM paboTbl 1 yac 30
MUHYT.

3auer 3a4éT HaueneH Ha KOMMNNEKCHYIO MPOBEPKY OCBOEHMS OMCLUMNAMHBL. MOXeT NpoBoAMTLCS Kak B
YCTHO-MUCbMEHHOW ¢hopMe Mo bunetam, Tak U B DOPME NMUCbMEHHOW 3a4éTHOM paboTbl. Bunet
COOEPXUT [Ba TEOPETUYECKMX BOMPOCa U NpuMep, BPEMS Ha NOArOTOBKY K OTBETY - 20 MUHYT.
MucbMeHHas 3a4éTHas paboTa conepxuT 14-16 3anaHuiA, BPEMS BbINONHEHNS - 90 MUHYT.
OueHunBaeTcs BnafeHue Mateprnanom, ero CUCTEMHOE OCBOEHME, CMOCOBHOCTb MPUMEHSATb HYXHbIE
3HaHWA, HaBbIKU 1 YMEHNS NP peLleHnn NpakTuiecknx 3aganHunii. MNpun nogrotoske K coave 3a4éta
HeobxoMMO onnpaTbCsl, MPEXAE BCEro, Ha KOHCNEKTbI NEKUWIA N PEKOMEHAOBAHHBIE MCTOYHUKM
nHgoopmauunu.

3K3ameH OK3aMeH HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMS ONCUMMIMHBLL. MOXEeT NpoBOAMTLCSA Kak B
YCTHO-NUCbMEHHOI cpopMe no Bunetam, Tak U B oOPME MUCbMEHHOI 3K3aMeHaLMOHHOM paboThl.
Bunet cogoepxXxuT gsa TeopeTUyecKnx Bonpoca u npuMep, Bpems Ha NoaroToBky K OTBETY - 20 MUHYT.
MucbmeHHas sk3ameHaunoHHas paboTa conepXxuT 14-16 3anaHunii, BpeMs BoINONHEHNS - 90 MUHYT.
OueHuBaeTcs BNafeHe MaTepranom, ero CUCTEMHOE OCBOEHME, CMOCOBHOCTb MPUMEHSITh HYXHbIE
3HaHWS, HaBbIKM M YMEHWS NMPU pelleHnn NpakTuyecknx 3agaHui. MNMpm nogroToeke K caaye ak3ameHa
HeobXxoouMO onMpaTbCs, NPexae BCero, Ha KOHCMEKThl NEKLUA U PeKOMeH10BaHHbIE NCTOYHUKN
MHChopMaumm, Becb 06EM paboTbl peKoMeHayeTcs pacrnpenenstb PABHOMEPHO MO AHAM,
OTBEAEHHBLIM L1151 MOATOTOBKM K 9K3aMEHY 1 KOHTPONMPOBATL KaXaplii IeHb BbINOMHEHUS paboThbl.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOMMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKJouas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)
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MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apantauumuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atowmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harmpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNe BUPTYanbHbIX nabopaTopuin U CUMYNSLNOHHBIX
TEXHONOIMIA;

- NPVIMEHeHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWI Ons nepefady MHOPMaUUK, OpraHn3auun pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOW paboTbl oby4atowerocs ¢ npenonasartenem, B TOM Yucne Be6UHaApOB, KOTOPbIE MOTYT
ObITb UCMONb30BaHbI AJ1s1 NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 06y4eHmsl, NpoBedeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAaAamMn 1 3aWnTbl BbINOHEHHbIX paborT,
NpoBeeHNs TPEHVHIOB, OpraHM3aUmmn KONEeKTUBHOWM paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumnm CpOpM TeKkyLlwero n npomMexyTo4Horo
KOHTpPONA;

- YBENNYEHMe NPOOOMXNTENIbHOCTU caa4ym oby4atowmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnamMm GIrOC BO 1 y4ebHbIM nnaHoM Mo cneuunanbHocTu: 23.05.01
"HaseMHble TpaHCMopTHO-TEXHOMOrMYeckre cpeacTea” u cneunanmaaumnm "ABToMobunm n TpakTopsbl"”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.12 Matematuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 23.05.01 - HazeMHble TPaHCNOPTHO-TEXHONOIMYECKNE CPECTBA
Cneumnanunsaums: ABToMobunu 1 1pakTopb

Keanudumkaumns BbiNyCKHUKA: UHXEHEP

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

1. AumeHés J1.T. Beicwas matematuka : y4edbHuk / J1.T. dumenés. - Mockea: VLl PUOP: HUL UHdppa-M, 2013. - 752 c. -
(Bbicwee obpasoBaHue; bakanaepuar). - ISBN 978-5-369-01032-7. - URL : http://znanium.com/catalog/product/344777.

2. l'ycesa E.H. Teopus BeposiTHOCTEl U MaTemMaTuyeckasl ctatnuctuka : yuebHoe nocobwue / E. H. IlN'ycesa. - 5-e nag.,
ctepeotmn. - Mocksa : ®nnHTa, 2011. - 220 c. - ISBN 978-5-9765-1192-7. - URL :
http://znanium.com/catalog/product/406064 .

3. 3agayHuk no BbicWwel MaTemaTnke Ans By3oB : y4ebHoe nocobue / B. H. 3emckos [u ap.] ; non pea. A. C. MNocnenoga.
- 3-e n3L., ctep. - EkatepuHbypr : N3p-8o ATI, 2015. - 512 ¢ : un. - (YuebHuk ons By3oB. CneuunanbHas nutepartypa). -
Mpun.: c. 498-509. - B nep. - ISBN 978-5-8114-1024-9. (100 2k3.)

4. Mbiwknc A. L. Nekuun no Boicwei matematuke: yuebHoe nocobue / A. L. Mbiwkuc. - CaHkT-Metepbypr : JlaHb, 2009. -
688 c. - ISBN: 978-5-8114-0572-5. (46 ak3.)

5. MucbMeHHbI 1. T. KOHCNEKT NeKumii No BbICIIEA MaTeMaTUKe: MNONHbIN Kypc. y4ebHuK ans By30B / [.T. [MCbMEHHbIN. -
9-e n3a. - Mocksa : Alipuc-npecc, 2009. - 604 ¢ : rpad. - (Boicwee obpasosaHue). - Mpun.: c. 599-603. - B nep. - ISBN
978-5-8112-3775-3. (59 ak3.)

JononHutenbHas nuteparypa:

1. AHToHOB B./. OnemeHTapHas Matematuka ansi nepBoKypcHuka : yiebHoe nocobve / B./. AHToHOB, .. Konenesuu. -
CaHkT-lMetepbypr : NlaHb, 2013. - 112 ¢. - ISBN 978-5-8114-1413-0. - URL : https://e.lanbook.com/book/5701.

2. Bnagumnpckuin 6. M. MaTtematuka : obwmin kypc : yuebruk / B. M. Bnagnmupckuia, A. B. MopcTko, S. M.
Epycanumckuii. - 4-e nsg., ctep. - Cankt-INetepbypr : NaHb, 2008. - 959 ¢ : un., Tabn. - ([YuebHvkn ons By30B.
CneumnanbHas nutepartypal). - don. MO. - B nep. - bubnuorp.: c. 948-950. - NpeaM. ykas.: ¢. 951-957. - ISBN
978-5-8114-0445-2. (65 ak3.)

3. MaTemaTuka B npumepax 1 3apadax : yyebHoe nocobue / J1.H. XypbeHko, I".A. HukoHosa, H.B. HukoHoBa, C.H.
Hypuesa, O.M. Oertapesa. - Mocksa : ViIH®PAIM, 2016. - 372 . - (Bblcwee obpazosaHue: bakanaepuar). - ISBN
978-5-16-102288-7. - URL.: https://znanium.com/catalog/product/557001.

4. 3apayHuK Mo BbicwWwel MateMaTvke Ons By30B : yyebHoe nocobue / B. H. 3emckos, C. I'. KanbHeit, B. B. JlecuH, A. C.
Mocnenos ; non penakuuei A. C. MNocnenoga. - 2-e u3g., ctep. - CaHkT-MNeTtepbypr : JlaHb, 2011. - 512 ¢. - ISBN
978-5-8114-1024-8. - URL.: https://e.lanbook.com/book/1809.

5. Kypc Bbiclueli matemaTvk. BeeneHue B Matematuydeckmin aHanns. duddepeHumanbHoe ncumcnerue. Jlekumm n
npakTukyM: yyebHoe nocobue. / nog obuw,. pen. .M. MeTpywko. - CaHkT-MNeTepbypr : NaHb', 2009. - 288 c. - ISBN
978-5-8114-0578-7. (29 ak3.)

6. Kypc Bbiclweit matematuku. MHTerpanbHoe ncuncnexnme. @yHKUMM HECKONbKNX NepeMeHHbIX. duddepeHumnanbHble
ypaBHeHUS. Jlekummn n npakTukym: yyebHoe nocobue. / nog obuw. pea. .M. MeTpywko. -Cl6.: 'MaHb', 2008. - 608 c. -
ISBN 978-5-8114-0633-3. (29 ak3.)

7. Kypc Bbicliel MaTeMaThku: KpaTHbIe MHTEerparbl, BEKTOPHbIA aHanun3: nekumm 1 npakTmkym: yuebHoe nocobue ans
CTYLEHTOB By30B M0 Hanp. 'TexHuyeckue Haykn' / nog obw. pen. N.M. Metpywko. - CaHkT-MeTtepbypr : 'NaHb', 2008. -
320 c. - ISBN 978-5-8114-0727-9. (29 ak3.)

8. Kypc BbiClIel MaTeMaTuki: TEOPUS BEPOSITHOCTEN: NEKLLMN U NMPAKTUKYM: y4ebHoe nocobue onis CTyaeHTOB BY30B MO
Hanp. 'TexHnyeckue Haykn' / non obw. pen. .M. Metpywko. - CaHkT-MNeTepbypr : 'MNaHb', 2008. - 352 c. - ISBN
978-5-8114-0728-6. (29 aK3.)

9. CH0pHUK 3a8ay Mo BbICWEN MATEMATUKE: C KOHTPONbHbIMK paboTamu: 1 Kypc: yuebHoe nocobue ons CTyOEHTOB By30B
/ K.H. Nynry, O.T. NMucbMenHbIR, C.H. ®eguH [n op.] ; nog pen. C. H. ®eaunna. - Mocksa : Aipuc-npecc, 2011. - 576 c. -
(Bbicwee obpasosaHue). - ISBN 978-5-8112-4389-1. (42 ak3.)

10. CO60pHMK 3a4a4 Mo BbICLWEN MATEMATHKE C KOHTPONbHBIMU paboTamu. 2 Kypc : yuebHoe nocobue / K.H. NyHry, O.T.
MucbmenHbiin, C.H. ®eauH [n aop.] ; non pea. C. H. denuna. - 7-e n3a. - Mocksa : Aiipuc-npecc, 2011. - 591 ¢. : un. -
(Bobicwee obpasosaHme). - Mpun.: c. 589-590. - B nep. - ISBN 978-5-8112-4074-6 (40 ak3.)
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.12 Matematuka

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

CneumanbHocTb: 23.05.01 - HazeMHble TPaHCNOPTHO-TEXHONOTMYECKNE CPENCTBA
Cneumnanunsaums: ABToMobunu 1 1pakTopb

Keanudumkaumns BbiNnyCKHUKA: UHXEHEP

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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