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1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

Llenb nsyyenns aucumnnmHel (Mogynsi) - co3gaHue pyHaameHTa matemMaTuyeckoro
06pa3oBaHNsi UHXXEHEPa, UMEIOLLLErO BaXXHOE 3HAYEHUS st YCNELHOro n3y4YeHus
obLeTeopeTnYeckMX 1 cneumnanbHbIX AUCLUNIMH, KOTOpble NPeAyCMOTPEHbI y4eOHbIM NNaHoM
cneunanbHOCTK.

3agauv n3y4eHuss QUCUMNIMHBI:

3agauv usyyveHus QUCUMNuHLI (Moayns) - passBuTUeE NOMMYECKOTO U anropuTMUYECKOro
MbILLMEHUS, OBMafeHNE OCHOBHbIMM MEeTOAaMU UCCNEeA0BaHUs U pelleHnss MaTemaTUieckux
3agau.

1.2. Mecto ancuunnuHel (Moayns) B cTtpykrype Ol

MaTtemartuka ABnsieTCA dyHOameHTanbLHom OUCLMNITMHON. Ee npenogasaHue
npegycmatpmBaeT: ¢ pasBUTME JIOMMYECKOrO M anropuTMUYECKOro MbILWSIEHNS; * OBMnageHus
OCHOBHbIMW MeTOogaMM WCCMenoBaHUs U pPeLlleHUs MaTemaTU4ecKux 3agad; * oBfageHue
OCHOBHbLIMW YMCIIEHHBbIMX MeTogaMM MaTeEMaTUKM N UX NPOCTENLLNMUK peanu3auusamm Ha OBM,;
* BbIpabOTKY YMEHMSI CaMOCTOSITENIbHO pPaclUpATb MaTeMaTU4eckue 3HaHust U NpPOBOAUTb
MaTteMaTU4yecKkMin aHanua npuknagHblX (MHXeHepHblX) 3agad. O6wnin Kypc maTemMaTtuku
ansieTca dyHOaMEHTOM MaTeMaTuyeckoro obpasoBaHMs WHXEHepa, UMEKLWMM BaXKHOe
3HadeHWe [Ans YCNewHOro Mu3y4yeHust oOLeTeopeTUYEeCcKnX W crneumasnbHbiX AUCLMMIIVH,
KOTOpble NPeayCMOTPEHbI Y4EOHBIMU NIAaHOM.

1.3. O6bem aucumnnuHbl (Moayns) ¢ ykazaHuem TpyAOeMKOCTU BCeX BUAOB
y4yeOHoOM paboThbl

O6Lwas TpyaAoeMKOCTb AucumninHel (Mogyns) coctaenseT 14 3aveTHbiX(ble) eamHunL(bl), 504
YyacoB.

Ou4Hasna hopma



PacnpeneneHune no cemecTtpam

arTectauum B cemMmecTpe

Buabl 3aHATUI 1 2 3 4 Bcero yacos
cemecTp | cemecTp | cemecTp cemecTp

OO0was TpyaoeMKoCTb 504
::\)‘/‘I,EI,I/IToprIe 3aHATUSA, B 54 72 54 54 234
nekuyunoHHble (1K) 18 36 18 18 90
npakTnyeckme
(cemuHapckue) (M3, C3) 36 36 36 36 144
na6opatopHbie (J1P) 0 0 0 0 0
CamocTosiTensHas
paboTa ctygeHToB (CPC) 54 2 54 2 252
®opma npoMexyTo4HON 3aveTt 3avyet 3aveTt SOk3ameH 36

KypcoBasi pabota
(kypcoBow npoekT) (KP,
KIT)

3aoyHas dopma

PacnpegeneHve no cemectpam

arrectauunm B cemMmecTpe

Buabl 3aHATUIA 1 2 3 4 Bcero yacos
cemecTp | cemecTp | cemecTtp cemecTp

O6Lwas TpyaoemMKoCTb 504
,TAYFMToprle 3aHATUS, B 12 14 10 16 52
nekumoHHsble (J1K) 6 6 4 6 22
npakTuyeckune
(cemmHapckue) (N3, C3) 8 8 6 10 32
na6opatopHbie (J1P) 0 0 0 0 0
CawmocTosaTenbHas
pabota ctygeHToB (CPC) 94 130 98 92 414
dopma NpOMexyTOuHON 3auet 3auet 3aver OK3ameH 36

KypcoBasi pabota
(kypcoson npoekT) (KP,
KIT)

2. TpeboBaHuA K pe3ynbTaTaM OCBOEHUS AUCLUNITUHBbI

Mpouecc n3y4eHnss AMCLMNIMHBI HanpaBneH Ha hOPMUPOBaHME CrieayLMX KOMNETEHLUNIA:
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Mnoekc

Co,qepx(aHMe KomMneTeHuunn

KOMMeTeHUun
OK-7 CMOCOBHOCTLIO K CaMOOpraHu3aumm 1 camoobpasoBaHuio
CNocoBHOCTBIO UCMONb30BaTb OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX
0K-10 OUCUUNIVH, METOObl MaTeMaTMYECKOro aHannsa u MoaenMpoBaHus,

TEOPETUHECKOro N 3KCnepnMMeHTalibHOro nccrnenoBaHnd npu peeHnm
I'IpOCbeCCMOHaJ'IbeIX 3agad

I'InaHMpyeMble pe3ynbTtaTthbl 06yqu|/|;| no ancuunninmHe gna nocnenoBaTteribHOro JoCTXxXeHuna

YPOBHEN CHOPMUPOBAHHOCTU KOMMNETEHLNIA




PesynbtaT 06y4eHus

3HaTb

Moporosbli:

1) HeoOXoaMMbIE MOHSATUS N3YYEHHbIX PA3genioB NPOrpaMmbl Kypca MaTeMaTUKK;
2) npocTenume opMyIibl U anropuTMbl peLLEHNS TUMOBbLIX 3aaHUN.

CTtaHgapTHbIN:

1) pbyHOameHTarnbHble NOHATUSA U3YYEHHbIX pasaenoB NporpaMMbl Kypca
MaTemaTuKu;
2) OCHOBHbIe hOpMyIibl U anropUTMbl PeLUEHMS TUMOBbLIX 3a4aHUN.

OTanoHHbIN:

1) TOYHbIE POPMYNMPOBKN PyHOAMEHTANBHbBIX MOHATUN;
2) pasnu4yHble anropuTMbl U1 METOAbI PeLLeHns 3aaau.

YmeTb

MoporoBblii:

1) pewwaTb 3aga4v TonbKo No cTaHaapTHOMY obpasuy;
2) onepupoBaTh NULLb 3NEMEHTAaPHLIMU MPUEMaMUN PELLEHWIA.

CraHaapTHbIN:

1) KOppEKTMpPOBaTb CBOM AENCTBUS B MPOLIECCE BLIMOMHEHWS 3a4aHuNM;
2) 00BACHATL NPaBUIIBHOCTb CBOETO PELLEHNS.

OTanoHHbIN:

1) ocyLwecTBnATb MOUCK pPa3HbIX CNOCOBOB peLleHns 3agay;
2) aHanuanpoBaTb YCnosusa 3agavm n 060CHOBbIBaTb BbIOOp Hanbonee
onTumansHoro cnocoba peLueHus.

Bnapetb

Moporosblii:

1) anropMTMamMmu peLleHun NpoCcTENLLMX 3a4au.
2) aneMeHTapHbIMW MeTo4aMn peLleHns 3agau.

CTaHpapTHbIN:

1) nornyecknm obocHoBaHMeM Bbibopa U NPUMEHEHMS KOHKPETHOrO MeToaa
peLleHns:;
2) TEXHUKOW NPUMEHEHNSA BCEX NPUEMOB 1 anropuTMOB PELLEHMU.

OTanoHHbIN:

1) oLeHKON ageKkBaTHOCTM U ONTMManbHOCTU BblIGpaHHOro cnocoba pelleHus;
2) cnocoBbHOCTLIO peLlaTh 3a4a4u NOBbILLEHHOW CNOXHOCTU, CaAMOCTOATENBHO
noabupas MeToapbl peLleHus.

3. CoagepxxaHue AUCLUMNIIUHDI
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3.1. Pasgensl gucumnnuHbl U BUAbI 3aHATUN

Ou4Hasna hopma

Mogaynb

Homep
pasgena

HammeHOBaHMepasuena

Bcero
Yyacos

AyaouTopHble

3aHATUA

JIK

M3(C3)

JIP

CPC

1.1

Onpegenutenu n-ro nopsigka U X CBOMCTBa.

10

4

1.2

Matpuubl, genctena ¢ HUMKU. MNoHAaTne
obpaTtHon matpuubl. PaHr matpuubl.

12

1.3

CucTtembl ABYX U TpeX NMNHENHBIX YPaBHEHUN.
MaTtpunyHas 3annce ypasHeHui. NpaBuno
Kpamepa. Cuctembl n INHENHBLIX YpaBHEHWI
€ n HeussecTHbIMU. MeToa [aycca.

12

21

BekTopbl. JInHeHbIE onepaunn Hag
BekTopamu. HanpaenstoLime KOCUHYCbI U
AnnHa Bektopa. JlMHenHo He3aBUCUMbIE
cucTembl BekTopoB. basuc. PasnoxeHne
BekTopa no 6asucy. CkansipHoe
npounsBeaeHe BEKTOPOB 1 ero CBOMCTBA.

10

2.2

BekTopHOe npov3BeaeHVe ABYX BEKTOPOB,
ero ceoiicTea. CMeLlaHHoe nNpou3BeaeHne
Tpex BEKTOPOB.

10

23

YpaBHEHMsI NNIOCKOCTU U NPSIMON B
NPOCTPaHCTBE.

10

24

YpaBHeHWe NMHNIA Ha NITOCKOCTU. PasnunyHble
BUObl YpaBHEHUSA NPSAMON Ha NSTIOCKOCTM.

3.1

OnemMeHTbl MaTeMaTU4YECKOW NMOTNKU.
MHOXeCTBO BELLECTBEHHbIX Yncen. OyHKUNS.
O6nacTtb ee onpeaenenus. Cnocobsbl
3agaHus.

3.2

OCHOBHbIE 3neMeHTapHble YHKLUMU, UX
cBoncTBa 1 rpacdukn. CnoxHbole n obpaTtHbie
OYHKUUK, UX rpadouku.

3.3

BeckoHe4HO Manble B TOYKe OYHKUMU, UX
cBorictBa CpaBHeHne 6eCKOHEYHO ManblX.
Mcnonb3oBaHue aKkBUBaANEHTHbIX OECKOHEYHO
MarnbIX Npy Bbl4UCIEHUN NpeaenoB. Teopembl
0 npeaenax. 3ame4dartenbHble npeaensi.

12

3.4

HenpepblBHOCTbL (DYHKLMM B TOYKE. TOYKM
paspbiBa 1 UX Knaccudmkaums.
HenpepbIBHOCTb OCHOBHbIX 3fleMeHTapHbIX
dyHKUMIA. CBOMCTBA (PYHKLNIA, HEMNPEPbLIBHbIX
Ha oTpeske.
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Moaynb

Homep
pasgena

HavnmeHoBaHune pasgena

Bcero
YyacoB

AyOouTopHble

3aHATUA

JIK

M3(C3)

JIP

CPC

4.1

lMpoussogHas, ee reoMeTpu4eCcKun n
MexaHu4eckui cmeich. [ponsBogHast CyMmmbl,
npoussegeHns 1 YactHoro. lNMponssogHas
CNOXHOWM N obpaTHON hyHKUMn. Tabnuua
NPOV3BOAHbIX.

4.2

OudbdhepeHunan dyHkumnn. NeomeTpudecknin
cmbicn anddepeHumana. npomM3BogHas u
anddepeHumanbl BbICLIMX MOPSOKOB.
MHBapuraHTHOCTbL hopmMbl auddepeHumnana.
Teopema Pepma, Ponng, NarpaHxa, Kowww,
NX NPUMEHEHME.

4.3

OnddepeHumpoBaHme pyHKUMI, 3a0aHHbIX
napameTpuyeckn U HESIBHO.
Jlorapudpmnyeckoe andcepeHLmpoBaHue.
MprmeHeHne anddepeHunana.

4.4

Mpaswurno Jlonutans.

4.5

Ycnosve MOHOTOHHOCTU PyHKLUUM.
OkcTpeMymbl dyHKUMKN. Heobxogmmoe u
JocTaTtoyHoe ycnosus. Havbonbluee v
HanMeHbLLEee 3HaYeHNst OyHKLUK,
anddepeHumnpyemMon Ha oTpeske.

4.6

HMccnegoBaHue BbINyKNOCTU OYHKUUN. TOYKK
nepernba. AcMMnTOThl rpadinka pyHKLNN.
O6was cxema mccrnegoBaHne yHKLUN U
nocTpoeHue eé rpaduka.

5.1

MepBoobpa3sHasn. HeonpeaeneHHbI
uHTerpan. Ceoncrtea. Tabnuua nHterpanos.

MeToa HenocpeacTBEeHHOro MHTErpnpoBaHnA.

5.2

MeTtog uHterpnpoBaHus no 4actam. Metog
NnoaCTaHOBKN.

5.3

MHTerpmpoBaHune nppaumnoHanbHbiX QyHKLNNA.

54

WHTerpupoBaHue apobHo-paumoHanbHbIX
YHKUMA.

5.5

MHTerpmpoBaHune BbipaxxeHui, cogepalimnx
TpUroHoMeTpuyeckme yHKLMN.

5.6

3agaun, npmBogALIMNe K MOHATUIO
onpeneneHHoro nHterpana. OnpeaenexHHbl
WHTerpan, ero ceoncrtea. Popmyna HetloToHa-
JlenbHunua, ee npMMeHeHne Ans BblYNCIEHNUS
onpeneneHHbIX MHTerpanos.

5.7

MpunoxeHns onpeaeneHHoro NHTerpana:
nnowaab purypbl 1 gnuHa ayru.

5.8

I'Ipvu'|0>|<eH na onpeaernieHHoro uHTerpana.
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Moaynb

Homep
pasgena

HammeHOBaHMepasuena

Bcero
Yyacos

AyOouTopHble

3aHATUA

JIK

M3(C3)

JIP

CPC

5.9

HecobcTBeHHbIE MHTErpasbl ¢ 6eCKOHEYHBIMM
npegenamm n oT HeorpaHMYEeHHbIX PYHKLNRA,
UX OCHOBHblE CBOWCTBA.

6.1

DYHKUMN MHOTMX NepeMeHHbIX. Obnactb
onpeneneHus. MNpeaen yHKUNN.
HenpepbIiBHOCTL. YacTHbIE NPOM3BOAHbIE.
YacTHble Npon3BoAHbIE BbICLLWX NOPSAKOB
MonHbIM anddepeHuman, ero ceB4a3b C
YaCTHbIMM NPON3BOAHBIMU. IHBapUaHTHOCTb
nonHoro gndodepeHunana.

12

6.2

MponsBogHas CNOXHON N HEABHOW QOYHKLMIA.
lMpounsBogHas no HanpasseHuto. 'pagneHT.
KacaTtenbHas nnockocTb M HopMarnb K
NMOBEPXHOCTU

6.3

OKCTPEMYMbI DYHKLUN MHOMUX NMepeMeHHbIX.
Heobxoammoe ycnosue akcTpemyma.
YcnoBHbI akcTpemym. MeTog MHOXUTENEN
JNarpaHxa. Hanbonbluee n HanmveHbLlee
3Ha4YeHUsa PyHKUUN.

7.1

[1BOMHOM NHTEerpan n ero NPUNoXeHus.

7.2

TpOonHOWM MHTErpan n ero NPUIOXKeHKsI.

7.3

KpuBonuHenHble NHTerparnbsl Nepsoro n
BTOPOro poAa.

7.4

MoBEPXHOCTHbIE MHTErparnbl NEPBOrO U
BTOPOro poaa.

8.1

lNoHsATME KOMNIIEeKCHOro Yncna. [encrema Hag
KOMMMNEKCHbIMW Yncnamm.

8.2

dusnyeckue 3agayu, npmsogdLime K
auddepeHunansHbIM ypaBHEHUSIM.
OudbdepeHumnansHble ypaBHEHUS NEPBOro
nopsaka. 3agaya Kowwn. Teopema
CYyLLIeCTBOBaHMSA N €ANHCTBEHHOCTU peLleHuns
3agaydun Kowuw.

12

8.3

OcHoBHbIe Kkraccsl auddepeHumnansHbIX
ypaBHEHWI NepBOro nopsgka. YpaBHeHUS C
pasgensaowuMmncs nepeMeHHbIMN.
OpHopogHble anddepeHumnansHbie
ypaBHEHWs1 NEPBOro Nopsiaka.

12

8.4

JInHelHble anddepeHumanbHble ypaBHEHNS
nepBoro nopsiaka. YpasHeHnst bepHynnu.

12

8.5

OudbdepeHumnansHble ypaBHEHUS BTOPOro
nopsaka, cBoasLLmMecs K ypaBHeHUSAM
nepBoro nopsaka.

12




Moaynb

Homep
pasgena

HammeHOBaHMepasuena

Bcero
Yyacos

AyOouTopHble

3aHATUA

JIK

M3(C3)

JIP

CPC

8.6

OaHopoaHble NUHENHbIE
andpdepeHumanbHble ypaBHeHus. CTpykTypa
obuiero peweHus. OgHopoaHble NUHENHbIE
anddepeHumnanbHble ypaBHEHUS C
NMOCTOSAHHBLIMU KO3 ULNEHTaMM.

12

8.7

JInHenHbIe HeEOQHOPOAHbIE
ondbdepeHumnanbHble ypaBHeHus. CTpyKTypa
obuero peweHus. JInHelHble HeOQHOPOAHbIE
auddepeHumnansHble ypaBHeHUS C
NOCTOSAHHBIMWU KO3hpULMEHTaAMU U
cneumanbHOM NPaBon YacTblo.

12

8.8

MeToa HeonpeneneHHbIX KO3MPULMEHTOB.
MeToa Bapmaumm npon3BONbHbIX
MOCTOSAHHbIX.

12

8.9

HopmanbHasg cuctema andpdepeHumanbHbix
ypaBHeHuI. 3agada Kol ans HopmarbHowm
cucteMbl AudpdepeHunanbHbIX YpaBHEHNIA.
Teopema CyLLeCTBOBaHMSA U €ANHCTBEHHOCTH
3agayv Koww. PelleHne cucteM NUHEenHbIX
anddepeHumanbHbIX OAHOPOOHbIX
ypaBHEHWI C MOCTOAHHbLIMM
KoahduuneHTamum.

12

9.1

[MepecTaHoOBKM, COYETaAHUS, pa3MeLLEHMSI.
KomGuHaTopHble 3agaun.
HenocpeacTBeHHbI NoACHET BEPOSATHOCTEMN.
"eomeTpuyeckasi BepOATHOCTb.

12

9.2

CoBMECTHbIE N HECOBMECTHbIE CODbITUSA
TeopeMbl CNOXEHUSA N YMHOXEHUS
BEPOATHOCTEN HECOBMECTHbIX COOLITUIA.
3aBuCUMbIE N HE3aBUCUMblE CODbITUS.
Teopema YMHOXeHMWS1 BEPOSATHOCTEN
He3aBUCUMbIX COObITUN. YCrnoBHas
BEPOATHOCTb. Teopembl YMHOXEHNS U
CINOXXEHUS 3aBUCUMbIX 1 COBMECTHbIX
CcoObITUN.

12

9.3

dopmyna nonHon BeposaTHoCcTU. Popmyna
Baneca.

12

9.4

MNMocnepoBaTenbHOCTb HE3aBUCUMbIX
ucneltTaHun. ®opmyna bepHynnu, Myaspa-
Jlannaca, lNyaccoHa. HameeposaTHenwee
yncno ncnbltaHnin. CneunanbHble
pacnpeneneHus BeposiTHOCTEN.

12

10

10.1

[VcKpeTHbIe 1 HEMpPEpPbLIBHbIE CryYaiHble
BeNnuuHbl. Psig pacnpenenenns. OyHKUMs
pacnpeaenennsi. OCHOBHbIE YACNOBbIE
XapaKTepuCcTUKK.

12




AyOouTopHble

Moaynb pggx:ﬁa HanmeHoBaHve pasgena E:ggg 3aHATUSA CPC
JIK |M3(C3)|NP
HenpepbiBHbIE CnyYanHble BennyuHbl. Pag
10.2 | pacnpegeneHus. PyHKumnsa pacnpeneneHus. 12 | 2 4 6
OCHOBHbIE YNCMOBLIE XapaKTEPUCTUKM.
103 MpeaenbHbie TeopeMbl. CX0AMMOCTb MO 12 | 2 4 6
BEPOSATHOCTMW.
104 PaBHOMeprII/I,_6VIHOMI/IaJ'IbeII/I n 12 | 2 4 6
nokasaTersbHbIN 3aKOHbI pacnpeaeneHns
105 HopmanbHoe pacnpenenenue. Kputepun gna 12 | 2 4 6
MHOFOMEPHbLIX pacnpeaeneHun.
Utoro 466 | 90 | 146 [0 | 230
3aouHas dopma
Home Bcero AYAATOPHbIS
Mogaynb pasp,erﬁ)a HanmeHoBaHue pasgena 4aCoB 3aHATUSA CPC
JIK [M3(C3)|1TP
1 1.1 Onpegenutenu n-ro nopsigka u ux CBONCTBA. 18 2 16
MaTpuubl, AencTBms ¢ HUMK. MoHATHe
1.2 _ 18 2 16
obpaTtHon matpuubl. PaHr matpuubl.
Cucrembl ABYX U TPEX JIMHENHbIX YPaBHEHUN.
MaTtpnyHas 3anunce ypasHeHui. [Npasuno
1.3 N - 18 | 2 16
Kpamepa. Cuctembl n NNHENHbIX ypaBHEHUI
C n HeusBecTHbIMK. MeTop Maycca.
2 2.1 BBegeHne B matemaTnyeckunini aHanuns 20 | 2 2 16
lMpounsBogHas, ee reoMeTpu4eckumn n
MexaHn4eckui cmeicn. NponssogHasa CyMmbl,
3 3.1 npousBeaeHns n YactHoro. lNponssogHas 18 2 16
CNOXHOWM N obpaTHOM pyHKUMA. Tabnuua
NPOWN3BOAHbIX.
WMccnegoBaHue BbINyKNOCTU OYHKUUKN. TOYKK
nepernba. AcumMnToThl rpadmka QyHKLUN.
OO6was cxema mccrnegoBaHne yHKLUN U
nocTpoeHune eé rpaduka.ycnosue
3.2 MOHOTOHHOCTU (PYHKLMKN. DKCTPEMYMbI 18 2 16
dyHKUMK. Heobxoaumoe n gocratodHoe
ycnosus. Hanbonbluee 1 HaMMmeHbLLee
3HayeHus pyHKuuK, anddepeHunpyemon Ha
oTpeske.
MepBoobpa3sHasn. HeonpeaeneHHbI
4 4.1 nHTerpan. Ceovicrea. Tabnuvua nHTerpanos. 20 | 2 18
MeTog HenocpeaCTBEHHOINO NUHTEMNPUPOBAHMS.
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Moaynb

Homep
pasgena

HawmeHOBaHMepasuena

Bcero
Yyacos

AyOouTopHble

3aHATUA

JIK

M3(C3)

JIP

CPC

4.2

MeTtoq uHTerpnpoBaHus no Yactam. Metog
noacTaHoBkuU.MHTerpupoBaHue apobHo-
paumoHarnbHbIX YHKLUNIA.

18

16

4.3

WHTerpnpoBaHue nppaumoHanbHbIX
dyHKUMA.NHTerpupoBaHme BbIpaXeHui,
coepKalumx TPUroHomMeTpudeckne pyHKLnn.

18

16

5.1

OnpepgeneHHbIN MHTerpan, ero
ceowncTea.llpunoxeHnsa onpeneneHHoro
WHTerpana.

18

16

5.2

HecobcTBeHHbIE NMHTerparnbl ¢ 6eCKOHEeYHbIMU
npegenamMmm n oT HeorpaHMYeHHbIX PYHKLNRA,
MX OCHOBHbIE CBOMCTBA.

18

16

6.1

®PyHKUMN MHOrMX nepemeHHbIx. ObnacTb
onpegeneHus. Npegen yHKUMN.
HenpepbIiBHOCTb. YacTHble NPOM3BOAHbIE.
YacTHble Npon3BoaHbIE BbICLLMX NOPSAKOB
MonHbIi andpdepeHLman, ero ceasb C
4YaCTHbIMM NPOM3BOAHbIMU. IHBapnaHTHOCTb
nosiHoro gnddpepeHunana.

18

16

6.2

OKCTpeEMYMbI PYHKLIMN MHOTUX NEPEMEHHbIX.
Heobxoammoe ycnosue akcTpemyma.
YcnoBHbIM akcTpeMyM. MeToa MHOXUTENen
Jlarpanxa. Hanbonblee 1 HanmeHbllee
3Ha4YeHNs1 PYHKLMMN.

16

16

[1BoVHOM NHTErpan n ero
NPUNOXeHus. TpOMHOW MHTerpan v ero
NPUMNOXEHUS.

18

16

8.1

OcHoBHble knaccel anddepeHLmanbHbIX
ypaBHEHWI NepBoro nopsiaka.

36

32

8.2

OudbdepeHumnansHble ypaBHEHUS BbICLLMX
NopsiAKOB.

36

32

8.3

PelleHune cuctem nNnMHENHbIX
anddepeHumnansbHbIX OOHOPOOHbLIX
ypaBHEHWI C NOCTOAHHbBIMMN
koachbpmumeHTamu.

30

28

9.1

lMepecTaHoOBKKW, COMETAHUSA, pa3MELLEHNS.
KombBuHaTopHble 3agayn.
HenocpeacTBeHHbI NOACYET BEPOSATHOCTEMN.
"eomeTpunyeckas BEpPOATHOCTb.

17

15

9.2

OcHoBHble TeopeMbl U hopMynbl Teopun
BEPOSATHOCTEN.

19

15

11




Home Beero AyOouTopHble
Moaynb pa3£|,AerF|)a HanmeHoBaHve pasgena \-lacch 3aHATUSA CPC
JIK |M3(C3)|NP
lMocnepoBaTeNbHOCTb HE3ABUCUMBIX
ucnbiTaHun. ®opmyna bepHynnu, Myaspa-
9.3 Jlannaca, MNyaccoHa. HameeposTHenwee 17 2 15
yncno ncnblitaHni. CneunanbHble
pacnpeneneHus BeposTHOCTEN.
[ncKpeTHble 1 HeNpepbIBHbIE CIyYanHble
10 101 | BEMMUMHBL, Pap pacnpegenenuns. OyHkUmA 19 | 2 > 15
pacnpeaeneHunsi. OCHOBHbIE YNCOBbIE
XapakTepPUCTUKU.
10.2 PaBHOMeprII/I,H6VIHOMI/IaJ'IbeIVI n 17 2 15
nokasaTtenbHbI/ 3aKOHbI pacnpegeneHus
103 Hopmaanoe pacnpegeneHue. Kputepuu 19 2 17
MpCcoHa.
Wtoro 464 (22| 32 | 0| 410

3.2. lleKunoHHbIe 3aHATUA

OuHas popma

Homep o
Moaynb CopeprkaHue NeKLUMOHHbIX 3aHATUI
pasgena
1.1 Onpegenutenu n-ro nopsigka n nx CBOMCTBA.
12 MaTtpuupl, gencteusa ¢ HUMKU. NoHATNE obpaTHOM MaTpuubl. PaHr
1 ’ MaTpuLbl.
Cuctembl ABYX U TPeX NMNHENHbIX ypaBHeHWIA. MaTpuryHasa 3anmcb
1.3 ypaBHeHui. [MpaBuno Kpamepa. Cuctembl N MMHENHbBIX YPaBHEHWUI C N
HeunsBecTHbIMKU. MeToa Maycca.
BekTopbl. JInHelHble onepaunn Hag BekTopamn. Hanpasnsiowme
21 KOCWHYCbI U AnvHa BekTopa. JIMHeNnHO He3aBMUCKMMblEe CUCTEMbI BEKTOPOB.
' Basuc. PasnoxeHwne Bektopa no 6a3sucy. CkansipHoe npousseaeHue
BEKTOPOB N ero CBOWCTBA.
29 BekTopHOEe nponsBeneHne AByX BEKTOPOB, ero ceonctea. CmeluaHHoe
' npounsseaeHne Tpex BEKTOPOB.
2

12




Moaynb

Homep
pasgena

Co,u,epmaHme NEKUMOHHbIX 3aHATUN

2.3

YpaBHEeHUs NNOCKOCTM U NPSIMOKM B NPOCTPaHCTBe.

24

YpaBHeHUe fMHUI Ha NIIOCKOCTU. PasnuyHble hopMbl ypaBHEHUSA NPSMOW
Ha MroCKoCTH.

3.1

AnemMeHTbl MaTeMaTUYECKON NOrnkn. MHOXXeCTBO BeLLECTBEHHbIX YNCen.
®yHkums. ObnacTtb ee onpegeneHns. Cnocobbl 3agaHus.

3.2

OcHoOBHbIE anemMeHTapHble PyHKLMN, NX cBONCTBA U rpadonkn. CrnoXHbIe
N obpaTHble PYHKUNN, NX rpaduKm.

3.3

BeckoHeyHO Manble B To4ke yHKUMK, X cBolcTBa CpaBHeEHME
©eckoHe4yHo ManbiX. Mcnonb3oBaHme 3KBUBANEHTHbIX 6&@CKOHEYHO MarbIX
npu BblYUCIIEHMM NpeaenoB. Teopemsbl 0 Npedenax. 3ameyaTernbHble
npegensl

3.4

HenpepbIBHOCTb OyHKLUMM B TOUKE. TOYKM pa3pbiBa U UX knaccudumkauus.
HenpepbIBHOCTb OCHOBHbIX 3fIEMEHTapHbIX OyHKUMA. CBONCTBA
PYHKLMIA, HENPEPDLIBHLIX Ha OTPEe3Ke.

4.1

MoHsTne anddepeHumana dyHKUMN. [€OMETPUYECKMIA CMbICTT
anddepeHumnana gyHkumn, anddepeHunpyemMon B TOUKE.
lNpounsBogHas, ee reoMeTpuUIECKUin 1 MEXaHNUYECKUIA CMbICI. YpaBHEHMUS
KacaTesibHOW N HopMarnu K Nnockon KpnBow. NponssogHas CyMmbl,
npounsseaeHnst u YactHoro. NMponssoaHasi CNOXHON U 0BpPaTHON PYHKLNA.
Tabnuua Nnpon3BOaHbIX.

4.2

OuddepeHumnan yHkummn. N'eomeTprnyecknin cmbicn guddepeHumana.
MponssoaHas n auddepeHumarns BbICLINX NOPSAKOB. VIHBapMaHTHOCTb
dopmbl auddepeHumnana. Teopema Pepma, Ponns, Narpanxa, Kowm, nx
NpUMeHeHue.

4.3

OudbdepeHunpoBaHme yHKLMI, 3a4aHHbIX NapaMeTpUyYeckn U HESBHO.
Jlorapndmmnyeckoe guddepeHumpoaHue. NpumeHeHne
anddepeHunana.

4.4

Mpasuno Jlonutans.

13




Homep

Moaynb CopgepxaHue NeKUMOHHbIX 3aHATUI
ay. pasgena aep L
Ycnosre MOHOTOHHOCTU (OYHKLMKU. DKCTpeMyMbl yHKUMK. Heobxoammoe
4.5 N JocTaTtoyHoe ycnosus. Hambornbluee n HaMMeHbLUee 3Ha4YeHS
dyHKUMK, AnddepeHUMpYEMOR Ha OTpe3Ke.
WcecnepoBaHue BbiNyknocty oyHkUmMK. Toukn nepernba. ACUMNTOoThI
4.6 rpacduka dyHkuun. ObLiaa cxema uccnegoBaHue pyHKLMU U NOCTPOEHNe
eé rpadmka.
5 1 MepBoobpasHasa. HeonpepneneHHbii uHTerpan. Ceoncrtea. Tabnuua
' nHTerpanos. MeToa HenocpeaCcTBEHHOINO NHTErPUPOBaHNS.
5.2 MeToa nHTerpvpoBaHus no yactam. MeTton NnoacTaHOBKW.
5.3 WHTerpmpoBaHue gpobHO-paumnoHanbHbIX yHKLWA.
54 VHTerpnpoBaHmne BbipaXXeHU, cogepkalimx TPUroHoMeTpu4eckme
' PYHKLMMN.
5.5 WHTerpmpoBaHue nppaumnoHasnbHbIX yHKLNA.
3agaun, npuBoasLIne K NOHATUIO ONpeaeneHHOro nHTerpana.
56 OnpepgeneHHbIn nHTerpan, ero ceonctea. Popmyna HeloToHa -
5 ' JleitbHuua, ee npumeHeHe 4Nsi BbIMUCTIEHNS OnpeaeneHHbIX
WHTErpanos.
57 MpunoxeHusa onpegeneHHoro nHTerpana: nnowans ourypsl 1 AnvuHa
) ayru.
58 HecobcTBeHHbIE MHTErpanbl ¢ 6eCKOHEeYHbIMU Npeaenamm U oT
' HeorpaHnyeHHbIX YHKLUMIA, UX OCHOBHbIE CBONCTBA.
3agaun, npuBoasLmne K NOHATUAM KpaTHbIX, KPUBONMHENHbIX U
5.9 NOBEPXHOCTHLIX MHTErpanoB nepBoro poga. [1BoMHOM nHTErparn, ero

CBOWCTBA.
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Homep

Moaynb CopgepxaHue NeKUMOHHbIX 3aHATUI
ay. pasgena aep L
®dyHKUMM MHOrMX nepemeHHbiX. Obnacte onpegenenus. MNpegen
6.1 dyHKUMK. HenpepbIBHOCTb. YacTHble NpoM3BOAHbIE. YacTHble
' Npou3BoAdHbIe BbiCLIMX NopaakoB MNonHein guddepeHunan, ero cBa3b ¢
YacCTHbIMMW NPOM3BOAHbLIMU. MIHBapnaHTHOCTb NOMHOIo AnddepeHumana.
6 [NpounsBogHasa CroXHon U HeaBHOM (pyHKUMI. [ponssogHas no
6.2 HanpasneHuto. ['pagneHT. KacaTenbHas nnockocTb U HopMarns K
NMOBEPXHOCTH.
OKkcTpeMymbl QYHKLUM MHOTMX NepemMeHHbIX. Heobxoaumoe ycnosue
6.3 3KCTpemMyma. YCnoBHbIN akcTpeMyM. MeToa MHoxuTenen JlarpaHxa.
Haunbonbluee n HauMeHbLLee 3Ha4YeHUs PYHKLMN.
71 [1BOVHOW MHTErpan un ero NPUoXeHus.
7.2 TpoHOM MHTEerpan n ero NPUNOXeHs.
7
7.3 KpuBonuHenHble HTerparsl NepBoro U BTOPOro poaa.
7.4 [MoBepXHOCTHbIE MHTErpanbl NepBOro n BTOPOro poaa.
8.1 IMoHATME KoMMNeKCHOro Yncna. Jenctensa Hag KOMMNEKCHbIMU Y1CTaMu.
dusmnyeckue 3agaydn, npusogsaiimne K auddepeHumnansHbIM ypaBHEHUSIM.
8.2 OunddepeHumnansHble ypaBHeHUs nepeoro nopsgka. 3agada Kowwn.
Teopema cywecTBoBaHMSA 1 eANHCTBEHHOCTY pelleHuns 3agayn Kowwu.
OcHoBHble knaccbl AndepeHumnanbHbIX ypaBHEHU NepBOro nopsaka
8.3 YpaBHeHud ¢ pasgensiowmmmncs nepemeHHsiMu. OgHopoaHble
andpepeHunansHble ypaBHeHUS NepBoro nopsaka.
8.4 JInHenHble anddepeHLmanbHbie ypaBHEHNS NepPBOro nopsiaka.
' YpaBHeHusa BepHynnu.
85 OuddepeHumnanbHble ypaBHEHUS BTOPOro nopsigka, ceogsLmnecs K

ypaBHEHNAM NMepBoro nopAaaka.
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Moaynb

Homep
pasgena

Co,u,epmaHme NEKUMOHHbIX 3aHATUN

8.6

OpgHopogHble nuHenHble audydpepeHumnansHble ypaBHeHusi. CTpykTypa
obuiero peweHnsa. OgHopoaHble NUHeNHbIe AnddepeHumnanbHbie
YpaBHEHMS C MOCTOSIHHLIMU KO3hdmumneHTamun.

8.7

JInHelHble HeogHopoaHble AnddepeHUnansbHble ypaBHeHns. CTpyKTypa
obuero pewenus. JInHeHble HeogHOPOAHbIE AnddepeHUnanbHble
ypaBHEHMUS C MOCTOSIHHLIMU KO3bdmLUMeHTaMn 1 cneyunansHOW NpasBon
YacTbo.

8.8

JInHenHble HeogHOpOAHbIE AnddepeHumanbHble ypaBHeHNs. CTpyKTypa
obuero peweHns. JInHeHble HeogHOPOAHbIE AnddepeHUnanbHble
YpaBHEHUS C NOCTOSHHBIMU KO3 puumeHTamm 1 cneumanbHON NpaBon
YyacTblo.

8.9

HopmanbHas cuctema andpdepeHumanbHbiX ypaBsHeHun. 3agada Kowwm
Ons HopMarnbHOM cucTeMbl aAnddepeHumnanbHbiX ypaBHeHU. Teopema
CYLLIECTBOBaHUSA N €AMHCTBEHHOCTM 3aaayum Kowwn. PelleHne cuctem
NUHENHbIX anddepeHUmnanbHbIX OOHOPOAHBLIX YPaBHEHWI C
NOCTOSAHHBIMW KO3hPULIMEHTaAMM.

9.1

lMepecTaHoBKM, coveTaHUS, pasmeLleHnsa. KomOruHaTopHble 3agaqun.
HenocpeacTeeHHbIN NoAcYeT BEPOATHOCTEN. [[eoMmeTpuyeckasi
BEPOSATHOCTb.

9.2

CoBMeCTHbIE U HECOBMECTHbIE COBbITUSI TEopeMbl CIIOXKEHNS U
YMHOX€EHWS BEPOATHOCTEN HECOBMECTHBIX COObITUIA. 3aBUCUMbIE U
He3aBuCKMMble cobbITUS. Teopema YMHOXEHNS BEPOSTHOCTEW
He3aBUCKMbIX COObITUIA. YCNOBHasi BEPOSITHOCTb. Te€OpeMbl YMHOXEHUS U
CINOXEHUS1 32aBUCKMbIX U COBMECTHBIX CODBITUIA.

9.3

dopmyna nonHoun BepoaTHocTn. Popmyna baneca.

9.4

MocnegoBaTenbHOCTb HE3aBUCUMBIX UCTbITaHUA. PopMyna BepHynnu,
Myapa-Jlannaca, lNyaccoHa. HaneepoaTHenLee Yncno ucnbiTaHUn.
CneuuansHble pacnpeaeneHns BeposiTHOCTEMN.

10.1

[OuckpeTHble N HenpepbiBHbIE CRyYanHble BeNUYuHbl. Pag
pacnpegeneHus. ®yHkums pacnpegeneHuns. OCHOBHbIE YMCMNOBbIE
XapaKkTepuUCTUKN.

16




Homep

Mogaynb pasnena CopeprkaHune NEKLMOHHbIX 3aHATUI
10.2 HenpepbiBHbIE CnyyanHble BenuyuHbl. Pag pacnpenenerus. ®yHkUms
) pacnpegeneruns. OCHOBHbIE YNCIIOBbIE XapaKTEPUCTUKM.
10

10.3 | MNpenenbHble TeopeMbl. CXOANMMOCTb MO BEPOATHOCTM.

PaBHOMEpPHbIN, BUHOMMANbHbLIN 1 NOKa3aTelbHbIA 3aKOHbI
pacnpegeneHus.

10.4

HopmanbHoe pacnpenenenune. Kputepun gns MHOroMmepHbIX

10.5 g
pacnpeaeneHui.

3aoyHas opma

Homep -
Moaynb CogepxaHue NeKUMOHHbIX 3aHATUI
pasgena
1.1
1.2
1
Cuctembl ABYX U TpeX NMHENHbIX ypaBHEHUA. MaTpryHaga 3anuch
1.3 ypaBHeHui. [Npasuno Kpamepa. CUCTeMbI N IMHENHBIX YPABHEHWUI C N
HeunsBecTHbIMU. MeTog Maycca.
2 2.1 BeeneHne B MmaTemMaTU4ECKNN aHanms.
lNpounsBogHasa, ee reoMeTpUIeckuin 1 MeXaHUYEeCKUin CMbICIT.
3.1 lMponssoaHasi cyMmMbl, Npou3BeaeHus 1 YacTHoro. NponssogHas CroXHOM
3 n obpatHon cpyHKumMi. Tabnmua Npon3BOaHbIX.
3.2
41 MepBoobpasHasn. HeonpeaeneHHbi nHTerpan. Ceoncrtea. Tabnuua
' nHTerpanos. MeToa HenocpeaCTBEHHOIO NHTErPUPOBaHNS.
4
4.2
4.3 MeToabl MHTErpnpoBaHus.
5.1

17



Homep

MoEynb pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

5.2

®PyHKUMM MHOTMX NepeMeHHbIX. ObnacTtb onpeaeneHus. MNMpeaen

6.1 dyHKUMK. HenpepblBHOCTb. YacTHble NponssogHble. YacTHble

6 ’ Npou3BoAHbIe BbICLIMX NOpsiakoB MNMonHbIn anddepeHuman, ero ceasb C
YacCTHbIMU NPOU3BOAHLIMU. VIHBapMaHTHOCTb NOSTHOro AnddepeHumnana.

6.2

8.1 OcHoBHbIe Knacchl anddepeHumnanbHbIX ypaBHEHWIA.

8
8.2 OunddepeHumnanbHble ypaBHEHUS BbICLLMX MOPSIAKOB.
8.3
MepecTtaHoBKK, coveTaHus, pasmeLleHus. KombuHaTopHble 3agayn.
9.1 HenocpeacTeeHHbIN NOACYET BEPOATHOCTEN. [[eoMmeTpuyeckas
BEPOSATHOCTb.
9
9.2 OcCHOBHbIe TeOpEMbI U HOPMYIIbl TEOPUN BEPOATHOCTEN.
9.3
[NCKpeTHbIe N HEMPEpPbIBHbIE CIy4YaliHble BENMYMHLIL. Paa
10.1 pacnpegeneHus. OyHkums pacnpegeneHuns. OCHOBHbIE YMCNOBbIE
XapaKkTepuUCTUKN.
10
10.2
10.3

3.3. MpakTu4yeckune (ceMmHapckue) 3aHATUSA

OuHas copma

Homep

Mopyre pasgena

CopgepxaHue npakTnyecknx(cemMmHapckmx) 3aHATUN

18




Moaynb

Homep
pasgena

CopaepxaHue nNpakTU4ecKkUX(CEMUHaAPCKNX) 3aHATUI

1.1

OnpeaenuTeny BTOPOro U TPETLErO MNOPSAKOB, UX CBOMCTBA.
Anrebpanyeckne OONOMHEHUS U MUHOpPLI. OnpeaenuTenu n-ro nopsiaka.
BblucneHne onpenenutens METOAOM PasfioXeHUs Mo cTpoke (cTonobuy).

1.2

MaTtpuupl. Jencteusa ¢ HUMuU. NoHaTne obpaTHOM maTpuubl. PaHr
mMaTpuubl.

1.3

Cuctembl ABYX 1 Tpex ypaBHeHUN. MaTpuyHas 3anucb NMUHENHbIX
ypaBHeHui. [MpaBuno Kpamepa. Cuctema n NMHENHbIX ypaBHEHUIA C N
HeunsBecTHbIMKU. MeTop Maycca.

21

BekTopbl. JIuHelHble onepaunn Hag Bektopamn. Hanpasnsiowme
KOCMHYCbI U AnMHa BekTopa. PasnoxeHune Bektopa no 6asucy.
CkansapHoe npounssefeHne BEKTOPOB U €ro CBOMCTBA.

22

CkansipHoe npov3BefeHne BEKTOPOB 1 ero CBoncTBa. BektopHoe
npou3BeaeHNe ABYX BEKTOPOB, ero ceoicTea. CmelLaHHoe npousseaeHue
Tpex BEKTOPOB.

23

YpaBHEHUS NSIOCKOCTM B MPOCTPaHCTBE. YpaBHEHUS NPSIMON B
npocTtpaHcTBe.PasnunyHble oopMbl ypaBHEHMS NPAMON Ha NNOCKOCTMW.
3agayn Ha npsamyto.

24

KpI/IBbIe BTOPOro nopsaaka. nOﬂﬂprle KOOpAWHaTbl Ha MNIOCKOCTU.
KpVIBbIe B MOJTAPHbLIX KOOpAMHaTax.

3.1

®yHkums. ObnacTtb ee onpeeneHus. Cnocobbl 3agaHna. OCHOBHbIE
anemMeHTapHble PYyHKUUK, X CBOMCTBA U rpadoumkn. CnoxHble n
obpaTHble yHKUMM, ux rpacpmku.

3.2

Mpeagen doyHkumm B Touke. MNMpegen dyHkuum B 6eckoHevHocTW. MNpeaensl
MOHOTOHHbIX (PpyHKLMI. icnonb3oBaHne 3KBUBaNeHTHbIX 6ECKOHEYHO
ManbIX MNPy BblMMUCNEHMUM NpeaenoB. 3amedaTernbHble Npeaensl.

3.3

HenpepbIBHOCTb (OyHKLUMM B TOUKE. HenpepbIBHOCTb OCHOBHbLIX
aneMeHTapHbIX QYHKLMNA.

3.4

O63opHoe 3aHATHE.
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Homep .
Mogaynb CopepxaHme npakTM4eCKUX(CEMUHAPCKNX) 3aHATUI
pasgena
MoHaTue dyHKuMK, AnddepeHLmpyemon B Touke. MNponssoaHas,
4.1 OCHOBHbIe Npasuna gudgepeHunpoBaHms TexHuka
anddepeHumnpoBanma. OuddepeHumnan QyHKLMM.
3agaun Ha reoMeTpUYecknin U MexaHU4YeCcKkUii CMbICN NPOU3BOAHON.
OudbdepeHumnan dyHkumun. MNMponssogHas n anddepeHumarnbl BbICLLMX
4.2 nopsakoB. MIHBapmnaHTHOCTb chopMbl AuddpepeHuunana. NpumeHeHne
andepeHumnana
43 OudbdepeHunpoBaHme napameTpruyecknx N HesIBHbIX (OYHKLINIA.
4 ' Jlorapndpmnyeckoe anddepeHumpoBaHue.
4.4 Mpasuno Jlonutans.
YcnoBmst MOHOTOHHOCTU (PYHKLMN. JKCTPEMYMbl OYHKLMK, HEOBXoanmoe
n goctatoyHoe ycnosus. OTbiCkaHMe HanbomnbLIEro N HaMMeHbLLEro
4.5 3HayYeHun pyHKUMKN, ouddepeHumnpyemon Ha otpeske. MiccnegosaHue
BbIMYKIOCTW U BOrHYTOCTM (PyHKUMW. TOYKM nepernba. ACUMNTOThI
rpacpuka yHKLMK.
4.6 OOwasa cxema uccnenoBaHnst OYHKLMM U NOCTPOEHMS ee rpadhmka.
5.1 HeonpeneneHHbin nHTerpan. Metog HenocpeaCTBEHHOIO
' NMHTErpupoBaHus.
59 MeToa nHTerpmpoBaHus no yactam.MeTtoq 3ameHbl NepeMeHHON B
' HeonpegeneHHoM nHTerparne.
5.3 WHTerpmpoBaHue gpobHO-paumnoHanbHbIX yHKLWA.
54 WHTerpnpoBaHue BbipaXXeHuin, cogepXaLlmx TpUroHoMeTpudeckume
' yHKUUN.
55 WHTerpupoBaHne nppaumoHasbHbIX OYHKUWNA.
5
5.6 BbluncrieHue onpeneneHHblX MHTerpanos.
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Homep

Moaynb CogepxaHue npakTnyecknx(CemMmHapCkmx) 3aHATUM
aynb | S aanena nep p ( PCKMX)

5.7 MpunoxxeHusa onpegeneHHoro nHTerpana.

5.8 BbluncrneHne HeCoBCTBEHHbIX MHTErParnos.

59 O630pHOEe 3aHATME NO MHTErpanam.

6.1 O6nacTtb onpegeneHus OyHKUUN MHOMMX NepeMeHHbIX. YacTHble

) npoussoaHble. AuddepeHuunan.
TexHuka guddepeHunpoBaHns yHKLMU MHOMUX NEPEMEHHbIX.
6 6.2 MponssoaHas no HanpasneHuto. pagneHT PYHKLNN MHOMUX

nepeMeHHbIX. KacaTtenbHas NnockoCcTb U HOpManb K NOBEPXHOCTH.

6.3 Haubonbluee n HaumeHbLLee 3Ha4YeHUs (PYHKLMU MHOTUX NePeMEHHbIX B

' 3aMKHyTOW 0BnacTu.
71 [1BOVHOW MHTErpan un ero NPUoXeHus.
7.2 TpONHOW MHTErpan 1 ero NPUNOXeHns.
7

7.3 BbluncneHne KpMBONMMHENHBIX NHTErParoB.

7.4 BbluncrieHne NoBEpPXHOCTHLIX MHTErParos.
KomnnekcHble uncna. dencteusa Hag HUMKU. M3obpaxkeHne KOMMNEKCHbIX

8.1 yncen Ha nnockocTn. Anrebpanyeckas, TpUroHomeTpudeckas m
nokasartenbHas OpMbl 3anNncu KOMMMEKCHOrO Yncrna.

8.2 OndbdepeHumanbHble ypaBHEHUSA C pa3aensoWnMmncsa nepemMeHHbIMU.

OpHopopHble anddepeHumanbHble ypaBHEHNS NEPBOro NOpsiaka.
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Homep

Moaynb CogaepxaHue npakTnyecknx(CemMmHapCkmx) 3aHATUI
aynb | aanena aep P ( pCkuX)
83 JInHenHble anddepeHLmanbHble ypaBHEHNS NEPBOro Nopsiaka.
' YpaBHeHus bepHynnu.
8.4 MeTog Bapmauumn Npon3BonbHbIX NOCTOSHHbIX.
8
85 OudepeHumnanbHble ypaBHEHUS BbICLLMX MOPSAKOB, JoNyCKatoLme
' NOHWXeHWe nopsaaka.
JInHenHble ogHOPOAHbIE U HEOAHOPOAHBIE AnddepeHLmanbHble
8.6 ypaBHEHMWS BbICLLUMX NOPSAKOB C MOCTOSAHHLIMM KO3 dumLumeHTamn. MeTtoq
HeonpeaeneHHbIX KO3 ULIMEHTOB.
PelweHne audpdepeHumnanbHbIX NMMHENHbBIX YpaBHEHN BbICLLEro nopsaka
8.7 C MOCTOSIHHLIMU KO3(hbbMLUMEeHTaMn MeTOLOM BapuaLmm NMPOU3BOSIbHbLIX
NOCTOSAHHbIX.
88 CucteMbl NnHeHbIX anddepeHumansHbIX ypaBsHeHUA. PelleHne
' MEeTOA0M UCKIMIOYEHUA U MeTooM dinnepa.
8.9 KoHTponbHasi paborTa.
lMepecTaHoBKK, coveTaHusi, pa3meLleHus. KombuHaTopHble 3agayn.
9.1 HenocpeacTBeHHbI NOACHET BEpPOATHOCTEN. [eomeTpudeckas
BEPOSATHOCTb.
CoBMeCTHble N HECOBMECTHbIE COBbITUSA TeopeMbl CROXEeHUS 1
YMHOX€EHMWS BEPOATHOCTEN HECOBMECTHBIX COObITUIA. 3aBUCUMMBIE U
9.2 He3aBUCUMble cobbITUSA. Teopema YMHOXEHMS BEPOATHOCTEN
He3aBMCUMbIX COBLITUI. YCNOBHast BEPOATHOCTb. TeopeMbl YMHOXEHUS U
CMNOXEHUS 3aBUCUMbIX U COBMECTHbIX COBbITU
9
9.3 dopmyna nonHown BeposaTHocTn. dopmyna baneca.
MocnegoBaTenbHOCTb HE3aBUCUMBIX UCTbITaHUA. PopMyna BepHynnu,
9.4 Myaspa-Jlannaca, lNyaccoHa. HaneeposaTHenLlee Yncno ucnbiTaHNi

CneumanbHble pacnpegeneHs BeposiTHOCTEN.
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Homep

Mogaynb pasnena CopepxaHme npakTM4eCKUX(CEMUHAPCKNX) 3aHATUI

10.1 [OuckpeTHble criyyanHble BenuuuHbl. Pag pacnpegenenund. ®yHkuus
' pacnpeaeneHuns. OCHOBHbIE YMCIOBbIE XapaKTEPUCTUKN.

10.2 HenpepbiBHbIE CnyYanHble BeNUYUHLI. Pag pacnpenenexus. @yHKUms
' pacnpegeneHns. OCHOBHbIE YUCIOBbIE XapaKTEPUCTUKN.

10 .

10.3 | lNpepenbHble TEOPEMbBI TEOPUM BEPOATHOCTEN.

10.4 PaBHOMEPHbIN, BUHOMMANBHBLIN N NOKa3aTerbHbIN 3aKOHbI
' pacnpegeneHus.

10.5 | HopmanbHoe pacnpeaeneHue.

3aouyHas opma

Homep o
Moaynb CogaepxaHue nNpakTN4ecknx(CEMMHAPCKMNX) 3aHATUI
pasgena
Onpegenutenu BTOPOro 1 TPETLEro NOPSIAKOB, UX CBOMCTBA.
1.1 Anrebpaundeckme gononHeHms n mmuHopbl. OnpegenuTenu nN-ro nopsgka.
BbluncrnieHune onpegenutens METOAOM Pa3roXeHUst No CTPoke (cTonoduy).
1
12 Matpuubl. JenictBus ¢ HUMK. MNoHATME obpaTHOM MaTpuubl. PaHr
) MaTpuubl.
1.3
2 2.1 BBeaeHne B MaTtemMaTuyeckmn aHanus.
3.1
3
3.2 O6Lwas cxema nccnegoBaHms YHKUMK U NOCTPOEHUs ee rpadumka.
4.1
HeonpeneneHHbIn nHTerpan. Metog HenocpeaCTBEHHOIO
4.2 NHTEerpupoBaHusa.MeTog UHTErpUpoOBaHUA no Yactam.MeToq 3ameHbl
4 nepemMeHHoOn B HeonpeaeneHHOM UHTerpane.
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Homep

Moaynb CogepxaHue npakTnyecknx(CemMmHapCkmx) 3aHATUM
Ay | S aanena nep P ( PCKMX)
4.3
5 1 BbluncrneHune onpeneneHlHbix MHTerpanoB. MNpunoxeHns onpeaeneHHoro
) uHTerpana.
5
5.2 BbluncneHne HecobCTBEHHLIX MHTErParnos.
6.1
6
6.2
7 7 [lBoMHOM nHTErpan un ero NpuUnoXxeHus. TPONHOW MHTerpan n ero
NPUNOXEHUS.
8.1 OcHoBHbIe Knacchl AnddepeHumnansbHbIX ypaBHEHWIA NEPBOro Nopsiaka.
8 8.2 OuddepeHunansHble ypaBHEHUS BbICLLMX MOPSAKOB.
83 CucTtembl NMHENHbIX anddepeHUmanbHbiX ypaBHEHWA. PelieHune
) METOOO0M UCKIMIOYEHNS 1 MeTo40oM dnnepa.
9.1
9.2 OcHoBHbIE TeopeMbl U HOPMYSbl TEOPUM BEPOATHOCTEN.
9
93 dopmyna nonHoun BepoAaTHocTU. Popmyna baneca. Popmyna bepHynnu,
’ Myaspa-Jlannaca, lNyaccoHa.
[nckpeTHble 1 HenpepbIBHbIE CNy4YariHble BenuunHbl. Paa
10.1 pacnpeneneHus. PyHkums pacnpegeneHuns. OCHOBHbIE YMCNOBbIE
XapaKTepUCTUKMN.
10
10.2 | 3akoHbl pacnpegenenns cnyvyarHbiX BEMUYNH.
10.3 | HopmansHoe pacnpegenenune. Kputepun MNMupcoHa
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3.4. labopaTopHble 3aHATUSA

3.5. OpraHusaums camoCToATeNbHOW paboTbl

Ou4Hasna chopma

Mogyrib Homep CogepxaHue maTepuana BbIHOCMMOrIO Ha Buabl camocToaTensHoOM
y pasgena CaMOCTOSATENbHOE N3yYeHne paboThbl
1 1.1 Cnoco6bl BblYUCEHNS onpeaenuTenen. OnopHbIN KOHCMEKT.
1 1.2 Mprembl HaxoxaeHnst oGpaTHOM MaTpuLbl. KoHcnekT-nnaH.
PelleHne oagHOPOOHOWN CUCTEMBI NMNHENHBIX
1 1.3 OAHOpoA KoHcnekT-nnaH.
YypaBHEHWIA.
KoHcnekTt. Metoq
koopauHat (pedpepat
duanyeckne n reoMmeTpuYeckne NpPUIOXKeHNs PA (pecbep
2 2.1 WUNn NoAroToBKa
CKanspHOro nNpov3BeaeHus!. »
3NEKTPOHHOM
npeseHTauumn).
OnopHbIN KOHCMEKT.
BekTopHbI MeToA
2 2.2 [lBoMHOE BEKTOPHOE Npou3BeaeHue. (pedbepart mnm
NnoaroToBKa 3NEKTPOHHOM
npeseHTaumn).
KoHcnekT. NogrotoBka
AIEKTPOHHOM
npeseHTaumm
«BsanmHoe
2 23 YacTHble cny4am obLuero ypaBHeHus pacnonoxeHne NpsaMbIX
) MITIOCKOCTMU. N NNOCKOCTEMN:
reoMeTpuyeCcKme 1
aHanuTnyeckune
BapuaHTbl»
(BMOEOPONUK).
YpaBHEHUE BbICOTbI TPEYIONbHUKA,
TeTpasgpa. YpaBHeHue BuccekTpucol yrna.
pasapa. yp P y PedepaT-koHCnekT unu
2 2.4 BuccekTopHas nnockocTtb. [Mpnem nosopoTa BUIEODONVK
BEKTOpa Ha nNpsimon yron. 3amevaTenbHble P )
KpvBbIE.
3 3.1 MHO>XecTBO 3Ha4YeHUI PYHKLMN. Pedepar - 0630p.
3 3.2 Mprnembl HaxoxaeHUst 0OpaTHOM PYHKLMMW. KoHcnekT - nnaH.
BbiBOA HEKOTOPBIX hopMyn Tabnumubl
3 3.3 A P vcb pMy 4 KoHcnekT.
3KBUBANEHTHOCTEN DECKOHEYHO MarbIX.
3 34 CxemaTtnyHoe nsobpaxenune rpadumka BbinonHeHne gomaluHen
' hYHKLMM B OKPECTHOCTW TOYKM paspbliBa. paboThbl.
4 4.1 OtpaboTka npuemoB g depeHUnpoBaHns BbinonHeHne gomaluHen

pasnuU4YHbIX PYyHKLNIA.

paboThbl.
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Mogyrib Homep CogepxaHue maTepuana BbIHOCMMOrO Ha Buabl camocToaTensHOM
y pasgena CaMOCTOSITENIbHOE U3yYeHne paboThbl
4 4.2 OtpaboTka npuemoB anddepeHUnpoBaHns BbinonHeHne gomaluHen
' pasnuyYHbIX PYHKLNA. paboTbl.
4 43 OtpaboTka npuemoB gnddepeHUnpoBaHnNs BbinonHeHne gomaluHen
' pasnuyHbIX OYHKLUA. paboTbl.
PackpbiTne HeonpeaeneHHOCTEN OBYMS y
BbinonHeHue gomalluHen
4 4.4 crnocobamu (Knaccmyeckum m no npasuny
paboThbl.
Jlonutans).
4 45 WccnepoBaHne yHKUMM MO NOMHOM cxeMe U | BeinonHeHne gomallHen
) NocTpoeHune rpadmka. paboThl.
4 46 WccnepoBaHne oyHKUMM MO NOMHOM cxemMe 1 | BeinonHeHne gomaluHen
' NocTpoeHne rpaduka. paboTbl.
5 5 1 OtpaboTka npueMoB HeNnocpeaCcTBEHHOIo BbinonHeHne gomMalluHen
' WHTErpupoBaHnA pasnmyHbIX yHKLNA. paboThbl.
5 59 MeToq 3amMeHbl NepeMeHHON B BbinonHeHne gomaluHemn
' HeonpeaeneHHoOM MHTerparne. paboTbl.
5 53 MeToa nHTerpMpoBaHnd No 4acTam: BbinonHeHne gomaluHen
' LMKINYeCKne nHTerpansi. paboThbl.
5 54 WHTerpmpoBaHue gpobHO-paunoHanbHbIX BbinonHeHne gomalluHemn
' PYHKLMNA. paboTbl.
5 55 WHTerpvpoBaHue BbipaxeHui, cogepKaLimnx BbinonHeHne gomaluHen
' TPUTOHOMETPUYECKME (PYHKLMN. paboThbl.
. | BeinonHeHne gomaluHemn
5 5.6 WHTerpvpoBaHue nppaunoHasnbHbIX QyHKLNIA.
paboTbl.
Moabop uHTerpanos,
_ BbIYMCNAEMbIX Pa3HbIMU
5 57 MoactaHoBkM Jrnepa n Yebbiwesa. P
noacTaHoBKamu
(pedepar).
lMNopgroTtoBska
AIIEKTPOHHOMN
npeseHTaumm
«lMpocTenwne
5 5.8 MpunoxeHusa onpegeneHHoOro nHTerpana. YUCIIEHHbIE MEeTObI
BbIYMCIEHNS
onpeaeneHHbIX

MHTErpanos C yKa3aHHOI7I
TOYHOCTbIO».
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Moayrib Homep CogepxaHue maTepuana BbIHOCMMOrO Ha Buabl camocToaTensHOM
pasgena CaMOCTOSATENTbHOE N3yYeHne paboThbl
MNopgroTtoBska
3NEKTPOHHOM
npeseHTaumm
«[lMpocTenume
5 59 BbluncrieHne HecoOCTBEHHBIX MHTEMParos. YMCIEHHbIE MeToAbl
BblYMCNEHUS
onpegeneHHbIX
WHTErpanoB C ykasaHHOW
TOYHOCTBIOY.
O6nacTb onpegeneHnsa yHKLUUN MHOTMX
nepeMeHHbIX. YacTHble NpoM3BOAHbIE.
OuddepeHunan. TexHuka
6 6.1 andpepeHunpoBaHma yHKLUN MHOTMX BbinonHeHne gomaluHen
' nepemeHHbIX. NponssoaHasi no paboTbl.
HanpasneHuto. MpagneHT yHKUMU MHOTUX
nepemMeHHbIx. KacatenbHas nnockocTb U
HOopMarb K MOBEPXHOCTH.
O6nacTtb onpegeneHns QYHKLUUN MHOTUX
nepeMeHHbIX. YacTHble Npon3BOaHbIE.
OuddepeHumnan. TexHuka
6 6.2 andepeHunpoBaHma yHKLUN MHOTUX BbinonHeHne gomaluHen
' nepemeHHbIX. NponssoaHas no paboThbl.
HanpasneHuto. pagneHT yHKUMU MHOTUX
nepemMeHHbIx. KacatenbHas nnockocTb U
HopMarb K MOBEPXHOCTH.
SKCTpeMyM PYHKLUN MHOTMX NEPEMEHHbIX.
YCNOBHbIN 3KCTPEMYM (PYHKLUN MHOTMX B y
bINOMHEHWE AOMaLLHeN
6 6.3 nepemMeHHbIX. Hanbonbluee n HaumeHbLlee 6
3HayYeHNsa PYHKUNN MHOMMX NepeMEHHbIX B paboTel.
3aMKHyTOM 0bnacTu.
"eomeTpuyeckue n
tmsnyeckune
7 71 [1BOMHOW nHTErpan u ero NPUNoXeHus. NPUITOXEHUA KPaTHbIX
WHTerpanos
(BMaeoponuk).
"eomeTpuyeckme n
dumsunyeckne
7 7.2 TponHOW MHTErpan n ero NPUNoXeHns. NPUITOXEHUA KpaTHbIX
NHTerpanos
(BMaeoponuk).
"eomeTpudeckue n
dumsunyeckne
_ NPUNOXeHUs
7 7.3 BblumcneHue KpBONMHENHbIX MHTErparnos. N
KPMBOMUHENHbIX
NHTEerpanos
(BOEOpPONUK).
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Moaynb

Homep
pasgena

Cop,epmaHme mMaTtepunana BbIHOCMMOIo Ha
caMoCToATEeSNIbHOE n3y4yeHune

Buagbl camocTtosTenbHon
paboThl

7.4

Bbluncnenune NOBEPXHOCTHbIX MHTErpasoBs.

eomeTpuyeckue n
dumamnyeckne
NpUNOXeHUs
NMOBEPXHOCTHBbIX
WHTErpanos
(BMaeoponuk).

8.1

M3o06paxeHne KOMMNEKCHbIX YnCen.
[lenctensa Hag KOMMNIEKCHbIMKY YM1cramMun B
pasHbix hopmax. MHTepnpeTaunsa cuctemMbl
HEepaBEHCTB C KOMMMNEKCHbIMW YNCNaMW.

KoHcnekT.

8.2

"eomeTpuyeckme n pusnyeckme sagauu,
npusoasLLme Kk auddepeHunanbHbIM
YpaBHEHUSIM.

Pedepar.

8.3

OunddepeHumnanbHble ypaBHEHUA NeEPBOro
nopsigka.

MNopgroTtoBka
AEKTPOHHOM
npeseHTaumm
«HecTtanpapTHble
andepeHumnanbHbie
ypaBHEHUS NepBoro
nopsigka» (pedepar).

8.4

JInHenHble anddepeHumanbHble ypaBHEHUS
nepBoro nopsaka.

lMNopgroTtoBka
3IIEKTPOHHOM
npeseHTaumm
«HectanpapTHble
anddepeHumnansHbie
ypaBHEHMWS NePBOro
nopsigka» (pedepar).

8.5

YpaBHeHuna bepHynnw.

lNopgroTtoBka
AIIEKTPOHHOM
npeseHTaumm
«HecTtaHgapTHble
anddepeHunanbHble
ypaBHEHMWs NepBOro

nopsigka» (pedpepar).

8.6

YpaBHeHus B NonHbIX aAndpepeHumnanax

MNopgroTtoBka
AIIEKTPOHHOM
npeseHTaumm
«HecTtanpapTHble
anddepeHumnanbHbie
ypaBHEHMWSI NEPBOro

nopsiaka» (pedepar).

8.7

JInHenHble 0gHOPOAHbIE N HEOAHOPOLHbIE
andpepeHumnansHble ypaBHEHUS BbICLLMX
NopsiAKOB C MOCTOSAHHLIMU KO3 dULMEHTAMN.
MeTopg HeonpeaeneHHbIX KOSPPULNEHTOB.

OpwuruHaneHble Npuemsbl
peLueHns
anddepeHunanbHbIX
ypaBHeHul (pedepat
UnNy BUAEOPOSKK ).
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Homep

ConepxaHue maTepuarna BbIHOCUMOTO Ha

Buabl camocTtosTenbHon

Mogaynb
pasgena CaMOCTOSATENTbHOE N3yYeHne paboThbl
JInHenHble ogHOPOAHBIE N HEOLHOPOAHbIE OpwurnHaneHble Npuemsbl
anddepeHumarnbHble ypaBHEHUS BbICLLMX peLleHns
8 8.8 NopsiAKOB C NOCTOSIHHbIMKU KoadbdbmumneHTamu. | auddepeHumanbHbIX
MeToa BapuaLmm Npon3BOSIbHbIX ypaBHeHul (pedepat
MOCTOSIHHBIX. U BUOEOPOSIUK ).
8 8.9 Cuctembl anddepeHumanbHbIX YpaBHEHUNA. KoHcnekT.
Tabnuua opurMHanoB 1 M300paKeHWIA.
Teopembl pasnoxeHus. Cnocobbl
9 9.1 P P KoHcnekT.
BOCCTaHOBJIEHWSI OpUrMHarna no 3agaHHoMy
n3obpaxkeHuto.
OnepaunoHHbI MeTOA peLleHus
9 9.2 anddepeHumnansbHbIX ypaBHEHUA N X KoHcnekT.
CUCTEM.
3HakonepeMeHHble U 3HakovepegyoLwmnecs
9 9.3 psagbl. MpusHakn cxogumoctn. AbcontoTHast U | KOHCNekT.
YCIOBHas CXOAMMOCTb.
9 9.4 lNocnenoBaTenbHOCTb UCTbITAHUMA. KoHcnekT (nogbop
' AcumntoTunyeckme popmynbl. OpUrMHanbHbIX 3a4a4).
OueHka napameTpoB reHeparnbHOM
10 10.1 COBOKYMHOCTUN N0 COBCTBEHHO-CyYanHON KoHcnekT.
BblOOpKE.
MHTepBanbHble OLEHKM NnapameTpoB
10 10.2 P H pameTp KoHCnekT.
pacnpegeneHus.
KpuTtepun MNupcoHa npoBepku runotesbl 0
10 10.3 putep P POBED KoHcnekT.
HOpMarnbHOM pacnpeaeneHn BelGOpPKY.
OpurnHaneHble 3agaydu
10 10.4 3akoHbl pacnpegeneHus. P A
(pedepar).
OpuruHaneHble 3agaydn
10 10.5 3akoHbl pacnpeneneHus. P A

(pecepar).

3ao4Hasa popma

Bugpl
Homep CopeprxkaHne maTtepuana BbIHOCMMOro Ha A -
Moaynb CaMOCTOATENBbHOM
pasgena CaMOoCTOATENbHOE U3yvyeHue
paboThl
1 1.1 CnocoObl BblUYMCNEHNST onNpeaennTenen. KoHcnekT-nnaH.
1 1.2 Mprnembl HaxoxaeHs oGpaTHON MaTpuULbl. KoHcnekT-nnaH.
PeweHne ogHOpoaHOWM CUCTEMBI NMIMHENHBIX
1 1.3 AHopoA KoHcnekT-nnaH.

ypaBHEHUM.
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Buabl

Howmep CopepxaHme matepuana BbIHOCMMOro Ha y
Mogaynb CaMOCTOATENTbHON
pasgena CaMOCTOSTENBHOE U3y4eHue
paboTbl
MHo>xecTBO 3HaveHun yHKLMK.[premsi
HaxoxgeHust obpaTtHon yHKUMKM.CxemaTudHoe
2 2.1 A P pyHKuU KoHcnekTt-nnaH.
nsobpaxeHue rpaduka yHKLUM B OKPECTHOCTH
TOYKM paspbIBa.
OTtpaboTtka npnemoB gudpepeHunpoBaHns Beinonetive
3 3.1 pas3nn4HbIX PyHKUMI AOMaLLIHEN
y ' paboThbl.
. BbinonHeHne
PackpbiTue HeonpegeneHHocTen AByms cnocobamum o
3 3.2 JomaluHen
(knaccuyeckum 1 no npaswny Jlonutans).
paboTbl.
BbinonHeHne
OTtpaboTka NpremMoB HENOCPEeACTBEHHOIO o
4 4.1 WHTErpMpoBaHna pasninyHbIX PyHKLMIA AomaluHen
pvp P y ) paboThbl.
BbinonHeHne
OTpaboTka NPUEMOB UHTErPUPOBAHUSA Pa3ITMYHbLIX -
4 4.2 - JomaluHen
PYHKLMNA.
paboThbl.
BbinonHeHne
4 4.3 MoactaHoBkM Jnepa n Yebbiwesa. JomMaluHen
paboThbl.
MpunoxeHusa onpegeneHHoro nHTerpana.
5 5.1 P PeA P KoHcnekT-nnaH.
BbluncrieHne HecobCTBEHHbIX MHTErpanos.
5 5.2 KpaTHble nHTerpansol. KoHcnekT-nnaH.
O6nacTtb onpegeneHns yHKLUUN MHOMMX
nepeMeHHbIX. YacTHble NPOM3BOAHEIE.
OuddepeHumnan. TexHuka anddepeHumpoBaHns BbinonHeHne
6 6.1 hyHKLMM MHOTMX NepemMeHHbIX. [pon3sogHas no AomallHewn
HanpasneHuto. 'pagneHT OYHKUNN MHOTNX paboThbl.
nepemMeHHbIx. KacateneHasa nnockocTb U HopMarsb K
NMOBEPXHOCTH.
OKCTPEMYM (PYHKLIMN MHOTUX MEPEMEHHbIX.
YCNoBHbI 3KCTPEMYM DYHKLUUN MHOTUX BbinonHeHne
6 6.2 nepemMeHHbIX. Hanbonbluee n HaumeHbLLee JomallHen
3Ha4eHUs PYHKLUUN MHOTMX MEPEMEHHbBIX B paboThbl.
3aMKHyTOW 0BnacTu.
"eomeTpuyeckune
n dusndeckme
_ NpUnoXeHus
BbluncneHue KpUBONMHENHbBIX NHTErParnos. o
7 7 KPUBOJTMHENHBIX U
BbluncrieHne NOBEPXHOCTHLIX MHTErParos..
NOBEPXHOCTHbIX
WHTErpanos
(BUOEOPONUK).
M3o06paxeHne KOMMNNEKCHbIX Yncen. [leicTeus Hag
KOMMMAEKCHBIMW YMcnamu B pasHbiX chopmax.
8 8.1 P ¢op KoHcnekT.

WHTepnpeTaunsi cMCTEMbl HEPABEHCTB C
KOMMMEKCHbIMM YMcnamm.
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Buabl

Howmep CogepxaHue maTepmana BbIHOCMMOrIO Ha y
Mogaynb CamMOCTOATEITbHON
pasgena CaMOCTOSTENBHOE U3y4eHue
paboTbl
"eomeTpuyeckme n pusnyeckme sagauu,
8 8.2 P ® A Pedepar.
npuBogsLume K anddepeHumanbHbIM YpaBHEHUSIM.
8 8.3 Cuctembl anddepeHumanbHbIX YpaBHEHWN. KoHcnexkT.
3HakonepeMeHHbIe U 3HakovepeayrLmnecs psagbl.
9 9.1 Mpu3Hakm cxogumocTn. AGcontoTHas 1 ycrnoBHas KoHcnexkT.
CXOANMOCTb.
OnepaunoHHbIV METOA peLleHus
9 9.2 pa Ap o KoHcnekT.
anddepeHUManbHbIX YPaBHEHUIA U UX CUCTEM.
- KoHcnekT (nog6op
MocnenoBaTenbHOCTb UCTBITAHUN.
9 9.3 OpUIMHasnbHbIX
AcumMmnToTnyeckue hopmyrnbl.
3agauv).
OueHka napameTpoB reHeparbHOM COBOKYMHOCTU MO
10 10.1 g PamMETPOB renep y KoHcnexT.
cob6CTBEHHO-CNyYanHoOm BeIOOpKe.
KpuTtepun lNupcoHa npoBepku runotesbl o
10 10.2 pnutep P poBep KoHcnekT.
HOpManbHOM pacrnpeaeneHun BelGOPKU.
OpuruHanbHbie
10 10.3 3akoHbl pacnpeneneHus. 3apgayun
(pedepar).
4. UHTepakTuBHbIe (hopMbl 0Opa3oBaTeNnbHbIX TEXHOMNOIMM
Bug
Homep Konun4yecTtso
Mogaynb y4ebHbIX O6paszoBaTernbHble TEXHOOMK
pasgena y yacos
3aHATUN
HeT HeT HeT HeT HeT

5. ®PoHA OLEeHOYHbIX cpeacTB And npoBeaeHUA TeKyLwero KOHTponsa u

doHA OLIEHOYHbIX CPeacTB

NPOMEeXYTOUYHOM aTTecTaumMm oby4yaloWmxca No gucumnninHe (moayno)

6. YueGHO-MeTOANYECKOE M MH(POPMALMOHHOE obecnevyeHne AUCUUNITUHDI

6.1. OcHoBHas nuTepaTypa

6.1.1. NMNeyvyaTHbIe UsgaHusa

1. bepmaH, MH. C6opHKK 3agay No Kypcy maTtemaTtmdeckoro aHanmsa : y4eb. nocobue / I. H.
BepmaH. - 22-e n3a., nepepad. - CaHkT-lNeTepbypr : MNMpodeccus, 2008. - 432 c. : vn. - 217-62.

2. NMuncbMeHHbIn, OMuTtpun TpodhnmMoBuY.KOHCNEKT NEKUUn No BbICLIEN MaTeEMaTUKE : MOSHbIN
Kypc / MNMucbmenHbIn OmuTtpun Tpodumosud. - 7-e nsg. - M. : Anpuc-lpecc, 2008. - 608c. : un. -
ISBN 978-5-8112-3118-8 : 176-46.
3. Bbicllas maTeMaTuka B yNpaKHeHUsIX 1 3agadax : y4eb. nocobue / OaHko MNasen Edumosny
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[v op.]. - 7-e nag., ucnp. - Mockaa : OHukc : Mup 1 obpasoBanue, 2008. - 816 c. : un. - ISBN
978-5-488-02031-3 : 348-00.

4. 'mypmaH, Bnagumup EdrmoBMy.PykoBoACTBO K peLleHuio 3agad no Teopun BeposiTHOCTEN
N MaTteMaTuU4eckon ctatuctuke : yueb. nocobue / I'mypmar Bnagumup Ecoumosnu. - 10-e nag.,
ctep. - Mocksa : Bbicw. wk., 2005. - 404 c. : vn. - ISBN 5-06-004212-X : 261-36.

6.1.2. U3paHua u3 36C

1. OObIKHOBEHHbLIE AndbdepeHUmanbHble ypaBHEHUS. Teopus U NPUNOXKEHUA [ONEKTPOHHbIN
pecypc] : yyeb. nocobue / B.B. Oyb6posckun, C.N. KagueHko - M. : OJIMHTA, 2015. -
http://www.studentlibrary.ru/book/ISBN9785976521971.html

2. MaTtemaTuyeckmii aHanua: OYHKLUNN HECKOMbKNX NepeMeHHbIX [ONeKTpoHHbIN pecypc] : ¢b
nHa. 3agaHunm / E.IL TnoTtHukosa, C.B. JleBko; nog obw,. pen. E.IL [noTHukoBoW. -2-e 13g.,
ctep. - M. : ®JIMHTA, 2014." - http://www.studentlibrary.ru/book/ISBN9785976518414 .html

3. MatemaTnyeckmn aHanus: psgbl [SNEKTPOHHbIN pecypc] y4yeb. nocobue / TyraHbaeB A.A. -
2-e nag., cTepeoTyn. - M. : OITNHTA, 2011. -
http://www.studentlibrary.ru/book/ISBN9785976513075.html

4. MaTtematnyeckun aHanus: lNpeaensl [3neKTp0Hwa| pecypc] / A.A. TyraHbaeB. - 2-e u3a.,
cTepeoTun. - M. OINHTA, 2011. -
http://www.studentlibrary. ru/book/ISBN9785976512191 html

6.2. lononHuTenbHaa nuTepaTtypa
6.2.1. NeyaTHble U3gaHns

1. JleckoBa, TaTbsiHa MwuxannoBHa.Bbicluas matematuka : y4eb. nocobue. Y. 4 / T. M.
JleckoBa. - Yuta : Yutly, 2007. - 171 c. - 94-00.

6.2.2. U3paHua us 36C

1. 'mypmaH, Bnagummnp EcprmoBmy. PykoBOACTBO K peLleHunto 3agay no Teopun BEPOATHOCTEN
M MaTemMaTU4yecKkon CcTaTuctuke : YdyebHoe nocobume / mypmaH Bnagmmnp Edumosny;
MypmaH B.E. - 11-e u3a. - M. : sgatensctBo KOpawt, 2017. - 404. - (bakanasp. [NpuknagHon
Kypc). - ISBN 978-5-534-00247-8

2. Mauynuc, Bnagmucnae Bnagummposud. Beicluaa matematuka : YdebHoe nocobue / Mauynumc
Bnaagncnae Bnagnmuposuy; Mauynuc B.B. - 5-e u3g. - M. : Uapatenbcteo KOpanT, 2017. - 306.
- (YHuBepcuteTbl Poccum). - ISBN 978-5-534-01277-4

3. Tyran6aeB, A.A. MaTtemaTtudeckun aHanua: MNpegensl / A. A. TyraHbaes; TyraHbaes A.A. -
Moscow : ®nuHTa, 2011. - . - MaTtemaTtndeckmnii aHanus: lNpegensl [ONeKTpoHHLIN pecypc] /
A.A. Tyranbaes. - 2-e n3g., ctepeotun. - M. : ®JIMHTA, 2011. - ISBN 978-5-9765-1219-1.

6.3. ba3bl gaHHbIX, MHPOPMaLMOHHO-CNPABOYHbI€ U MOUCKOBbLIE CUCTEMbI

1. https://e.lanbook.com/ OnekTpoHHO-OUbNMoTeuHasa cnuctema «MN3gaTenscTBo «JlaHby.

2. https://www.biblio-online.ru/ 3nekTpoHHO-6nbnmnoTtedHas cuctema «KOpanT».

3. http://www.studentlibrary.ru/ 3nekTpoHHO-6MbnMoTedHasa cuctema «KOHCYnbTaHT CTygeHTay.
4. http://www.trmost.com/ 3nekTpoHHO-6MBnMoTeYHas cuctema « TPOULKUIA MOCT».

5. http://www.edu.ru ®epepaneHbivi noptan «Poccuckoe o6pa3oBaHnEy.

6. http://window.edu.ru UHdhopmaumoHHaa cuctema «EguHoe okHO  pgoctyna K
obpasoBaTenbHbIM  pecypcam»  npegocTtaBnseTr  cBOOOAHbIM  OOCTyn K KaTtanory
obpasoBaTenbHbIX VIHTEpHET-pecypcoB U 7. MNOMHOTEKCTOBOW  3fIEKTPOHHOM  y4eBHOo-
MeToanyeckon ombnunoteke ans obuiero n npodeccnoHansHOro obpasoBaHus.

7. http://studentam.net/ AnekTpoHHasa GnbnmnoTteka y4ebGHUKOB.

8. http://www.gpntb.ru/ TocymapctBeHHass nybnunyHas Hay4yHO-TexHMYeckad ©OubnuoTeka
Poccun.

9. http://ilib.mccme.ru MHTepHeT-6MbnnMoTeka no matemaTtumke

10. http://eqworld.ipmnet.ru/ru/library.htm YuebHas dusmko-matematuyeckas bnubnmorteka.

11. http://www.math.ru/lib/formats Math.ru - 6GubnunoTeka.
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7. NepeyeHb NporpamMHoOro obecneyeHus

MporpammHoe obecneveHne obuwiero HasHadveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecneyeHne cneunanbHOro Ha3HaYeHUs:

8. MaTepMaano-TeXHqucxoe obecnevyeHne AUCLMUNIINHBI

1) Ayn.05-113. KabuHeT npowusBoacTBeHHOW Oe3onacHocTn. YdyebHas ayautopusa ans
npoBedeHNss 3aHATUA NEKUMOHHOro Turna, 3aHATMW CEeMWHapCKoro Twuna, rpynnoBbIX U
WHOMBMAYANbHbIX KOHCYNbTAUUNA, TEKYLLErO KOHTPOMS U MPOMEXYTOYHOM aTTecTaunm:
KomnnekT cneunansHon y4ebHon mebenu.

[Hocka ayautopHas menosas.

lMepeHocHoe MynbTUMeaniiHoe obopyaoBaHue: HOYTOYK, MynbTUMEOUNHBINA NPOEKTOpP, 3KPaH.
HDoctyn k cetm WHTepHeT un obecnevyeHne [OOCTyNa B 3NEKTPOHHYH WMHAOPMALMOHHO-
obpa3oBaTenbHyO cpeay OpraHu3auum.

2) Aya. 03-115. YyebHaa ayguTtopus Ans nNpoBeAeHUs 3aHATUN NEKUMOHHOro Tuna, 3aHsaTuin
CEMWHapPCKOro Tuna, rpynnoBbIX WU WMHOUBMAYANbHbIX KOHCYNbTAUWUWA, TEKYLLEro KOHTPONs W
NPOMEXYTOYHOW aTTecTauun.:

KomnnekT cneuunansHon ydebHom mebenu. [locka mapkepHasi.

[MepeHOCHOEe MynbTMMeANnHOE 060pyaOBaHUE: HOYTOYK, MyNbTUMEANNHBINA NPOEKTOP, 3KPaH.
Ooctyn k cetn WHTepHeT u obecnevyeHne [AOCTyNa B 3NEKTPOHHYH WHOPMALMOHHO-
obpasoBaTenbHyo cpeay opraHusauuu.

9. MeToaun4yeckue peKkomMmeHaaunn no opraHn3aunm n3dyv4yeHmnsa gNCUumMnIiInHbI

OCHOBHbBIM UCTOYHUKOM TEOPETMYECKOro Matepuana BbICTYNarT MeKuuun, nocelleHme KOTopbixX
aBnsaeTcs  00si3aTenbHOM  COCTaBMSAKOLWEN  YCMELWHOro  YCBOEHMS  AMCUMMAMHBIL.  [ns
3(pPeKTMBHOrO OCBOEHUS MaTepuana AUCUUNNHBI HEOBXOoOUMBLIM SABMASETCA BbINOMHEHWe
crnegyoLwwmx TpeboBaHun:

- 0bsa3aTenbHOe MocelleHne BCeX MEKLUMOHHBIX M MPaKTUYEeCKUX 3aHATUW, cnocobceTBytoLLee
CUCTEMHOMY OBMafEHUI0 MaTepMarnom Kypca;

- BCe BOMPOCHLl COOTBETCTBYIOLWUX pPa3ferios U Tem no agucuuninnHe Heobxoammo prkcmpoBaTh
(Ha ntobbIX HoCUTENSX NHpopMaLUnn);

- obsi3aTenbHOE BLINOMHEHME AOMALUHWUX 3aJaHui SABMseTcs BaxHenwunm TpeboBaHMeM U
ycrosnem (oopMMpoOBaHUS LLIENOCTHOrO U CUCTEMHOTO 3HAHWUSA MO OUCLMMNIIUHE;

- 00653aTENbHOCTL JIMYHON aKTUBHOCTM KaXJoro CTyieHTa Ha BCEX 3aHATUSIX MO OUCLUNITUHE;

- B CIyyasdx HEesICHOCTU Kakux-nmbo BOMNpPocoB, oBCyxXAaembix Ha 3aHATUSX, Heobxoaumo
3agaTb COOTBETCTBYHOLLUME BOMPOCHI NPenofaBaTtento, a He OCTaBMATb X HEMOHATLIMY;

- B CIy4asax MpoOMycKOB 3aHATUNA MO YBaXWUTENbHbIM MPUYMHAM CTyAeHTaM npegocTtaBnsieTcs
npaBo NoAroTOBKN U NpeACTaBreHns 3a4aHnn U OTBETOB Ha BOMPOCHI M3y4YEHHOro MaTtepuana,
C pacyeToM Ha NOMOLLb NpernogaBaTtens B €ro yCBOEHUU;

- B CNy4asix NponyckoB 6e3 yBaXKUTeNbHON NPUYMNHbBI CTYAEHT 0053aH CaMOCTOSATENbHO U3YYNTb
COOTBETCTBYIOLUNA MaTepmarn,

- Heob6XOOUMbBIM YCITOBUEM SIBMSIETCA CAMOCTOSITENIbHOCTb M MHULMATUBHOCTb CTYAEHTOB Mpu
KOHTpone Habopa 6annoB No OUCLMNNWHE AONSA YCMEewWwHOro MnpOXOXAEeHUs MPOMEXYTOYHON
aTTecTaumn.

CamocTosiTensHas paboTa CTyAeHTOB npeanosaraert:

- camMocCToATENbHbI Mouck, obpaboTky (aHanm3, cumHTe3, obobLieHne M cuctemaTusaumio),
agjantaumio HeobxogMMOoKn No AncumninHe uHpopmaumu,

- BbINOMHEHWE 3a4aHnIn ANs caMoCcToATeNbHON paboThi;

- M3y4YeHVe W YCBOEHWEe TeopeTM4ecKkoro martepuana, npeacTaBleHHOro Ha MEeKUUOHHbIX
3aHATMAX M B COOTBETCTBYIOLUMX NUTEPATYPHbIX UCTOYHUKAxX (pekoMeHayemash OCHOBHasi U
OOMNoNMHUTENbHANA NuTepaTypa);

- CaMOCTOATENbHOE U3YYeHNe OTAEeNbHbIX BOMPOCOB KypCa;

- MOArOTOBKA K MPaKTUY4ECKMM U CEMUHAPCKUM 3aHATUSAM, B COOTBETCTBUM C peKOMeHAaLmsIMm
npenogasatens (BbIMOMHEHUE KOHKPETHbIX 3adaHuKi, COOTBETCTBYHOLLME OpraHM3aLMOHHbIE
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nencteuna n T.4.).

Kak npaBuno, opraHmMsauusa camocTosaTenbHon paboTel npegnonaraert:

- NOCTaHOBKY Lienu;

- COCTaBrieHne COOTBETCTBYIOLLEro NnaHa;

- nonck, 06paboTKy nHpopmauuu;

- NpeAcTaBneHne pesynbTaTtos paboTbl.

[ns noBblweHNst 3¢pPEKTUBHOCTY NPOBEAEHUS NPAKTUYECKNX 3aHATUN HEODXOANMO yuMThbIBaTh
BCE peKkoMeHOauuMuM No noaroToBKE K HWM, KOTOpble AalTcd npenofasaTenieM B Hadane
Kaxkgoro mMoayns (dbopmynupytoTca COOTBETCTBYHOLLNE 3agaHus, npobnemHo-
OPUEHTMPOBaHHbLIE BOMPOCHI, NPEeACTaBMSATCSA peKkoMeHdauuMum no MeToauke opraHvsauuu
pasnunyHbIX OpM NpoBeaeHMs 3aHATUMI 1 T.4.). OnpegeneHHble popMbl 1 MeToabl paboThbl Ha
3aHATMAX TPeOYT npeaBapuUTENIbHON CaMOCTOSITENbHOM MOLTOTOBKM CTYAEHTOB (HanpuMmep,
BHYTPUIpynnoBas W MEeXrpynnoBas [OUCKYCCUW, pOneBble Wrpbl, NOAroToBKa WTOrOBOMO
ceMecTpoBoro npoekta u T.A4.). lNoatomy Heobxoaumo duUKcMpoBaTb BCE peKkoMeHaauumm
npenogasaTterns no noaroToBKe K 3aHATUSAM.

Ona adpekTMBHOrO 0OCBOEHUS MaTtepuana AUCUMMAWHBI B Xo4e MpakTUYeCKUX 3aHATUi
Heo6Xxo0auMO BbINONHEHUE creayoLwmx TpeboBaHun:

- YeTKO MOHUMAaTb Uenu npeacToswux 3aHATUA  (NpedBapuTenbHO  POPMYynUpYHOTCA
npenogasartenem):

- Bnagetb HaBblkamu noucka, obpaboTku, agjantaumm W npeseHTaunm Heobxoanmoro
mMaTepuana;

- YMeTb 4YeTKO (hOopMynMpoBaTb M OTCTamBaTb COOCTBEHHLIN B3rns4 Ha paccMaTpuBaemble
npobnemHbie BOMPOChI, KOTOPbI HEOBXOANMO NOAKPENNATb aAeKBaTHON aprymeHTaumen;

- yMeTb BblAenATe M hOpMynMpoBaTb MNPOTMBOPEYUS NO paccmaTpvBaembiM npobrnemam,
NOHUMAs UX UCTOYHUKY;

- BrageTb HaBblkaMu My6rMYHOro BLICTYNMEHUSA (FTOMMYHO, SICHO M MAKOHWUYHO M3naraTtb CBOM
MbICIM; afeKBaTHO OLEeHUBaTb BOCMPUATME U MOHMMaHWe criywartensMmu npeacraBnsemMoro
MaTepuana; oTBevaTb Ha 3ajaBaeMble BOMPOCHl; MPUBOAWUTbL afeKkBaTHble U ybeauTernbHble
apryMeHTbl B 3aLlMTy CBOEWN No3vuuum n T.4.);

- YMeTb KPUTUYECKM OLEeHMBaTb COOCTBEHHble 3HaHUSA, YMEHWS W HaBblkM B OUHaMWKe B
CpaBHEHUM C TaKOBbIMW y OPYruX, C LEenbio pacKkpbITUS OONONHUTEMbHBIX BO3MOXHOCTEN WX
pasBuUTUS;

- PV NOArOTOBKE K 3aHATUSIM 00s13aTeNbHO N3Yy4nMTb PEKOMEHAYEMYIO NMTEPATYPY;

- OLEHNTb pasnunyHble TOYKN 3peHNsi Ha NpobnemMHble BOMPOChl HECKOMbKUX UccrenoBaTenen, a
He orpaHM4MBaTbCs PacCMOTPEHWeM Mo3nUumn OJHOro aBTopa;

- npyn ¢opmMmynupoBke CcoOBCTBEHHOW TOYKM 3peHust npeaycMoTpeTb ybeanTenbHylo ee
aprymeHTauuio 1 BO3MOXHOCTb BO3HUKHOBEHNS CMOPHbLIX CUTYaLWI;

- Bnagetb HaBblkamu paboTbl B KOMaHAe (NMpu BbIMONTHEHUM OMPEAENeHHbIX 3agaHui,
npeanonarawLwmx paboTy B MUKpOrpynnax, npu npoBegeHnn poneBblX Urp, GUCKYCCcum u T1.4.).

PaspaboTumk/rpynna paspaboTymkoB: JllobaHoea J1.B. , K.M.H., gOUEHT

PaccmoTtpeHa Ha 3acegaHum Kadeapbl
(npoTokon ot 01.09.2017 r. Ne 1)
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