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Mporpammy ancumnnnHbl paspaboTan(a)(n) 3aseayowmin kadenpoi, A.H. (aoueHT) Wnpokosa E.A.
Kadbenpa obuein matemaTku otaeneHme matematuky , Elena.Shirokova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbio ocBoeHus aucumnnuHel Matemartvka (HanpaeneHne Xumns) aBnsietcs osnageHue
MateMaTu4ecKuM anmnapatoM, HeobXxoAMMbIM A1 MOCNeayoWero N3y4eHns eCTeCTBEHHO-HaY YHbIX
ONCLMMNNH.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunanHa BkntodeHa B pasgen " 51.6.7 OucumnnuHel (Mogynm)" OCHOBHOM
obpasosaTtenbHol nporpammbl 04.03.01 Xmumuns n oTHocUTCS K 6a30BOI (06WenpodeccnoHanbHoN)
yactu. OcBamBaetcs Ha 1, 2 Kypcax, 1, 2, 3 ceMecTpbl.

OucumnnuHa MaTtemaTnka no y4ebHoMy nnaHy oTHocuTCs kK 6azoBoMy 6noky. [ns ycnewHoro
OCBOEHUS [AaHHOW OMCLUMNINHBI HE0BX0AMMa X0pOoLlas WKONbHAas MaTteMaTnyeckas NnoAroToBka.
OcBoeHMe OaHHON AncuMnvHbl He0OX0AMMO KaK NpeaWecTByoWee ANs N3y4eHns PrUsn4ecKux 1
XUMUYECKUX OUCLMMIINH.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmncbpoBka

Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OK-6 CrnocobHOCTbIO paboTaTtb B KONNEKTMBE, TONEPAHTHO
(0bLwekynbTypHbIE BOCMPUHMMATb coumanbHble, 3THUYECKe, KOHPECCUOHANbHbIE
KOMMEeTeHLMN) N KyNbTypHbIE pasnnyms
OK-7
(0blWeKyNbTypHbIE CMOCOBHOCTBIO K caMoopraHmnsaumm n camoobpasoBaHumto
KOMreTeHuun)
OrK-3 CMOCOOHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHbI
(npodbeccuoHanbHble €CTEeCTBEHHOHAYYHbIX AUCUMMVH B MPOECCUOHANBHOM
KOMMEeTeHLMN) 0EesiTeNbHOCTU

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

oyHOaMeHTanbHble pa3aenbl MaTeMaTukn (MMHeHas anrebpa, aHanuTMyeckas reoMeTpus,
MaTeMaTuyeckuii aHanma, audpdoepeHumnanbHbie ypaBHEHUS, YUCTIEHHbIE METOAbI, TEOPUSI
BEPOSITHOCTEN, MaTeMaTmyeckast CTaTucTmka);

2. DONTXEH yMeTb:

NPUMEHATb NONYyYEHHblE 3HAHNA ON14 aHaNnn3a OCHOBHbIX 3a4a4, TUMUYHbIX ONA
€CTeCTBEHHO-Hay4HbIX ONCUWNMITNH;

3. 0OMXEeH BnageTb:
npueMamun pelweHns Takmx 3agad.
4. DONXEH OEeMOHCTPMPOBATb CMOCOOHOCTb U FOTOBHOCTb!

- K YCBOEHMIO (PpyHOaMeHTaNbHbIX pa3nenos MatemMaTuku (ﬂVIHeVIHaFI anre6pa, aHannTn4eckas
reoMeTpus, mMateMatn4yeckuin aHanms, andpdpepeHunanbHble ypaBHeHUS, YNCNeHHble MeTobl,
Teopu4 BepOFITHOCTeVI, MateMatTn4yeckas CTaTI/ICTI/IKa);
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- K MPUMEHEHNIO NOoNy4YEeHHbIX 3HaHWI ONS aHanM3a OCHOBHbIX 3a4a4, TUMUYHbIX O
€CTeCTBEeHHO-Hay4YHbIX OUCLUWNMIINH;

- K BageHU0 npnemMamm peweHnda Taknx 3ana-.

4. CTpyKTypa U cogepxaHve AUCLUUMNINHDBI/ MOoayns

Obwag TpynoemMKoCTb gucumnnanHbl coctaenset 20 3a4eTHbix(ble) eamHuu(bl) 720 vyaca(os).

dopMma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€T M 9K3aMeH B 1 ceMecTpe; 3a4eT N 3K3aMeH BO
2 CceMecCTpe; 3a4eT 1 3K3aMeH B 3 ceMecTpe.

CyMMapHO no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbBHO" (Hey..).

4.1 CTpyKTypa 1 copepxaHue ayauTopHon paboTbl N0 aucUMnInHe/ MOAyNio
TeMmaTuyeckuin nnaH AUCUUNINHbI/MOOYNA

Buabl n yachbl
Paszen ayoMTOpHOM paboThbl,
Henensa MX TPyAOEeMKOCTb Tekywume copmbl
N ‘D'"Kn":')v;lr%;”b'/ Cemectp ceMecTpa (B yacax) KOHTpOns
Nekumu MpakTnyeckmellabopatopHbie
3aHATUA pa60Tb|
NMUCbMEHHOoE
1. lnHenHas MallH
1 |Tema enHa 1 1-3 8 10 0 nomalHee
anrebpa 3apaHue
Tema 2. BektopHas NMCbMeHHoe
) Y MallH
o [anre6pa. JiuHeiHble 1 4.6 8 12 0 nomalHee
NpOCTpaHCTBa 1 3apaHue
oTobpaxeHus.
Tema 3. AHannTnyeckas NMUCbMEHHOoE
reomeTpus Ha JomMaluHee
8. MIOCKOCTH 1 -8 6 8 0 3ajaHue
KOHTpONbHas
Tema 4. AHanuTuyeckas paboTta
reomMeTpus B NMUCbMEHHOoE
. 1 -1 12
4 NPOCTpaHCTBE 9-10 8 0 JomMallHee
3ajaHue
Tema 5. o NMUCbMEHHOoE
MartemaTtnyeckuni OMAWHEE
5. |aHann3. OCHOBHblE 1 11 2 2 0
3ajaHue
NOHATMSA TeopUn
MHOXECTB
NMUCbMEHHOoE
Tema 6. Yucnosas
JomMalHee
6. |[nocnenoBaTeNbHOCTb, 1 12 4 2 0
3apaHue
ee npegen
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CtpaHnua 5 ns 19.

Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;“b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
MMCbMEHHOoe
Tema 7. lNpepnen nomatuiHee
7'cpyHKuMM 1 13-14 6 8 0 3ajaHne
MMCbMEHHOE
i nomauHee
8. [Tema 8. NpounssogHas 1 15-16 6 8 0 3anaHme
NMCbMEHHOoe
nomatuiHee
9.Tema9.ﬂpm§oerM9 1 17-18 6 10 0 3anaHue
npon3Bo4HOMN KOHTPOsIbHAas
paboTta
Tewa 10. UCEMEHHOS
10.|HeonpeneneHHbiil 2 1-5 | 14 22 0 A
nHTEerpan a
NMCbMEHHOoe
Tema 11. SOMAHIG
11.|0OnpeneneHHbIn 2 6-9 12 14 0
WHTerpan KOHTPOSbHAas
paboTta
MUCbMEHHOE
i nomauHee
12.[Tema 12. Pagbl 2 10-13 | 12 14 0 sananme
MMCbMEHHOoe
Tema 13. ®yHKUMN gg:;ﬂzfe
13.|HecKonbkmux 2 14-17 | 14 18 0
nepeMeHHbIX KOHTPONBHAA
paboTta
MMCbMEHHOE
Tema 14. nomatuiHee
OO6bIKHOBEHHbIE 3afaHve
14'uqupepeHumaanue 3 1-5 14 14 0 nUCbMeHHas
ypaBHEHs pabota
NUCbMEHHOoe
nomatuiHee
15.Tema15.YpaBHeHm9|B 3 6 4 5 0 3ajaHve
4aCTHbIX NPON3BOAHbIX KOHTPOSbHAas
paboTta
PerncrpaumnoHHbli Homep 737416 DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Ter:l 16. [1BOMHbIE, MMCBMEHHOE
TPOWHbIE, noMallHee
16.|KpnBONNHENHbIE U 3 7-11 16 16 0 sananmne
NOBEPXHOCTHbIE
NHTerpanbl
NMCbMEHHOe
noMallHee
3apaHve
17.|Tema 17. Teopus nons 3 12 2 4 0 KOHTPOMNbHAS
pabota
Tema 18. Teopus gga:ne'fe"'eoe
18.|BeposaTHoCTENR. 3 13 4 0 0 sananmne
CnyyaiiHble cobbiTns
NMMCbMEHHOEe
Tema 19. CnyyaiHble nomauHee
19. BENNYUHbI 3 14 2 0 0 3apaHve
Iﬁgﬂngg.TSyHKuMﬂ v NMCbMeHHas
20'pacnpeueneHm9 3 15-16 6 0 0 pabota
Cny4aHOW BENNYUHbI
NMCbMEHHOEe
51 Tema ?1 . Cnuctema 2-x 3 17 5 0 0 noMallHee
CNnyYanHbIX BENNYNH 3apaHve
Tema 22.
Marematnyeckas
cratuctuka un ee KOHTpONbHas
22.[npunoxeHue K 3 18 4 0 0 pabota
obpaboTke pe3ynbTaToB
n3MepeHuin
Tema . Itorosas 1 0 0 0 ggiireH
doopma KOHTpons
Tema . NIToroeas 5 0 0 0 2:32:'6“
doopma KOHTpons
Tema . Itorosas 3 0 0 0 ggiire"'
doopma KOHTpons
Ntoro 160 176 0

4.2 CopepxaHvue UCLUNMUHbI
Tema 1. JluHenHas anrebpa
JNIeKLMOHHOe 3aHsiTne (8 yaca(os)):
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BeepneHve. dneMeHTbl nnHeHon anrebpbl. Onpenenutenu, nx ceoincTea. Matpuubl, 4EACTBMS HaA
HUMW. PelleHne cucTeM NMHeRHbIX ypaBHEHWI C ABYMS U TPEMS HEM3BECTHbIMM MeTogamn Kpamepa,
["aycca n MaTpuyHbIM.

npaktnyeckoe 3aHsitne (10 yaca(os)):

Onpepnenutenu. CUcTeMbl NMHEHbIX YpaBHEHUIA, pelleHne metogamun Kpamepa n Maycca. Matpuupbi,
OencTBMA Had HUMK. PelueHre cucTem NMHEHbIX ypaBHEeHU MaTpruyHbIM MeToaoM. KoHTponbHas
paborTa.

Tema 2. BekTtopHas anrebpa. JInHenHble NPOCTPaHCTBa U 0TO6paXxeHus.
JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

MNpsiMmoyronbHas cuctema koopamHar. MNpocteiwme 3anayu. MNpsmas nuHus. MpeobpasoBaHne
koopauHar. lNonspHble KoopanHaThl. JIMHUKM BTOPOro nopsaka. YnpouweHve ypasHeHUA BTOPOro
nopsaka.

npaktnyeckoe 3aHsitne (12 4yaca(os)):

MpocTeiwne 3agayn. MNpsimas Ha nnockocTu. JluHum BTOpOro nopsiaka. KoHTponbHas pabota.
Tema 3. AHanuTU4eckasi reomeTpumsa Ha NJI0CKOCTU

JNIeKLMOHHOe 3aHsitue (6 4aca(oB)):

NuHeliHble onepaunmn Hag BekTopamu. KonnnHeapHblie 1 KOMMnaHapHbie BekTopsbl. [Mpoekuums
BeKTopa Ha ocb. [psiMoyronbHas cuctema KoopamHaT B NpocTpaHcTee. KoopanHaTtHas coopma
BekTopa. CkansipHoe, BEKTOPHOE 1 CMellaHHOe Npou3BeaeHsl BEKTOPOB.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

CnoxeHune n BblYMTaHue BEKTOpPOB, YMHOXEHNE BEKTOpa Ha CKansp. CKaHﬂpHOG, BEKTOPHOE "
CMelaHHOoe npon3seneHnsa BeKTopoB.

Tema 4. AHanuTH4YecKasi reoMeTpus B NPOCTPaHCTBE
JNleKL,MOHHOe 3aHsiTne (8 yaca(os)):

lMpocTenwmre 3agayn. [nockocTb 1 Nnpamas B NpocTpaHcTee. [1oBEpXHOCTU B MPOCTPAHCTBE:
UMAMHOPUYECKNE, KOHUYECKME, BpalleHns. Anrebpanyeckme NoBepxXHOCTU BTOPOro nopsiaka.
MNpeobpasoBaHune koopanHart. LinnmHapunyeckre n cepmnyeckme KoopanHarhl.

npaktnyeckoe 3aHsitne (12 yaca(os)):

[MnockocCTb B NpoCcTpaHCTBE. Yron Mexay AByMS nioCKOCTAMU. PaccTosiHMe OT TOYKM A0 NAOCKOCTM.
[Mpsamas B npocTpaHcTBe. Yron Mmexay AByMs nNpsiMbiMU. Yron Mexay npsiMoi v nnoCcKOCTbIO.
MepeceyeHune npsmoit n nnockoctn. KoHTponbHas paboTa.

Tema 5. Matematnyecku aHanu3s. OCHOBHble NMOHATUSI TEOPUM MHOXECTB
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

OCHOBHbIE MOHATUSA Teopnn MHOXECTB. LencTBms Hag MHOXeCcTBaMu. CDyHKLI,I/ISL AbcontoTHas
BENN4YNHa OENCTBUTENbHOMO YMncna.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

LercTtBus Han MHoXecTBaMu. DyHKLMK.

Tema 6. UucnoBas nocnenoBatenbHOCTb, ee npeaen
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Mpenen nocnenoBatenbHOCTU. OrpaHNYEHHbIE U HEOTPaHMYEHHbIE NOCNen0BaTENbHOCTMW.
MoOHOTOHHbIE NocnenoBaTenbHOCTN. beckoHe4yHo manble n 6eckoHeyHo bonblne
nocnegnosartenbHocTh. CBOMNCTBA NPeaenoB CX0AAWmMXCsa NocnenoBaTeibHOCTEN.

npaktnyeckoe 3aHsitne (2 4aca(os)):
HaxoxaeHune npenenos nocnenoBatebHOCTEN.
Tema 7. Npenen coyHKUUN

JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):

IlBa onpenenenns npegena pyHkumm. OQHOCTOPOHHME npenensl. beckoHe4yHo manbie n
b6eckoHe4yHo bonblne goyHKUmnn. OCHOBHbIE TEOPEMbI 0 Npeaenax PyHKUmMi. 3amedaTenbHble
npenenbl. HenpepblBHOCTb PYHKUMK. TOYKM paspbiBa PyHKUMN.

npaKkTundeckoe 3aHsitne (8 yaca(os)):

KTPOHHEBH
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PaanuyHble NpueMbl HAXOXOEHUS Npenenos yHKUWiA. Micnonb3oBaHne nepBoro 1 BTOPOro
3ameyvatenbHbIX Npenenos. HenpepblBHOCTb PyHKUMUN. ToYkM paspbiBa oyHKUMK. KOHTponbHas
paborTa.

Tewma 8. NponssogHas
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

[MponsBogHas, ee reoMeTpUYECKUn N PU3nN4eCcKnin CMbIC/. 3aaBUCUMOCTb MEX Y HENPEPbIBHOCTbIO
N AMgpepPEHLMPYEMOCTbIO PyHKUMIA. Tabnunua Nnpon3sBoaHbIX. [pon3BoaHAS CNOXHON OYHKLNN.
HesBHas n obpaTtHas oyHKUMM 1 X Npon3BoaHbIe. [lapameTpuyeckn 3anaHHas OyHKLUS 1 ee
npoussogHas. [1pon3soaHbIE BbICIINX MOPALKOB.

npakTnyeckoe 3aHsitne (8 4aca(os)):

BblymcneHne npon3BoaHbIX pasfivyHbIX CIOXHbIX OYHKLMA.
Tema 9. lNpunoxeHus Npon3BoaHON

JNIeKLMOHHOoe 3aHsitne (6 4yaca(oB)):

Teopembl Jlarpanxa, Ponng, Koww. MNMpasuno Jlonutang. PackpbiTne HeonpeneneHHoCcTen.
ViccneepnoBaHne tpyHkUMIA 1 nocTpoeHne rpadoukos. dudbdpeperumnan. dopmyna Ternnopa.

npaktnyeckoe 3aHsitne (10 4yaca(os)):

BbluncneHune nponssogHbix. KoHTponbHas pabota. PackpbiTue HeonpeneneHHOCTEN.
ViccnenoBaHune oyHKUMIA N NOCTPOEHNE rpadouKoB.

Tema 10. HeonpeneneHHbIn MHTErpan
neKuunoHHoe 3aHsitne (14 yaca(os)):

HeonpeneneHHblin nHTErpan, ero ceoicTea. Tabnuua HeonpeneneHHbIX UHTErPanos.
HenocpencTeeHHoe nHTerpupoBaHne. OCHOBHbIE METOAbI MHTErpupoBaHns. KoMnnekcHble ynucna u
onepaumun Hag HUMKU. MHorouneHbl. VIHTerpupoBaHmne paunoHanbHbiX, MppaumMoHanbHbIX U
TPUrOHOMETPUYECKMX COYHKLNIA.

npakTnyeckoe 3aHsitne (22 yaca(os)):

HenocpencTeeHHoe NHTerpupoBaHne. VIHTerpupoBaHne pasnoxXeHnem, NoacTaHOBKOM, MO YacTsM.
NHTerpupoBaHne paunoHanbHbIX, MPPauoHabHbIX 1 TPUFOHOMETPUYECKMX COYHKLNIA.
KoHTponbHas paborTa.

Tema 11. OnpepneneHHbIN UHTerpan
neKkumnoHHoe 3aHsiTne (12 yaca(os)):

Ol'lpe,D,eﬂeHHbIVI nHTerpan, ero FeOMeTpI/I‘-IeCKVIVI " CDI/I3I/I‘-IeCKI/II71 cMmbicn. Bbluncnenuve
onpeneneHHoro nHTerpana. an/IﬂO)KeHI/Iﬂ onpepneneHHoro nHTerpana. HecobcTBeHHbIE MHTEerpanbl.

npakTudeckoe 3aHsitne (14 yaca(os)):

BbluncneHve onpeneneHHoro nHterpana. MpunoxexHus onpeneneHHoro nHtTerpana.
HecobcTBeHHble UHTErpanbI.

Tema 12. Psapbl
JNeKunoHHoe 3aHsitne (12 yaca(os)):

Yuncnosble psinbl. TeOpeMbl 0 CXOANUMOCTYM psiaoB. HeobxoamMblii NpuaHak cxoamMmMocT. Teopembl 0
CpaBHEHUW PAAOB C MONOXMTENbHBIMU YieHamu. [MpraHaky cxoanmocTun psinos: Oanambepa,
panuKanbHblil 1 MHTerpanbHblin Kown. 3Hakovepenyowmecs psiobl. Teopema JleibHuua.
3HakonepeMeHHble paabl. CTeneHHble psabl. Paobl Ternopa n MaknopeHa.

npaktnyeckoe 3aHsitne (14 yaca(os)):

CxoOmMocCTb YncnoBbix psaos. MNMpumeHeHne npuaHakos Janambepa, paankanbHoro u
nHTEerpanbHoro npusHakos Koww. Teopema JleinbHuua. ABCOOTHAS 1 YCNOBHAS CXOAUMOCTb
3HakonepeMeHHbIX psaoB. CteneHHble paabl. PasnoxeHue gyHkunin B pagbl Terinopa n
MaknopeHa.

Tema 13. PYHKLUM HECKONBKUX NEepeMeHHbIX

JNleKuoHHoe 3aHsitne (14 4aca(os)):
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YacTtHoe n nonHoe npupateHus. Npenen n HenpepbIBHOCTb. HacTHble Npon3BogHbIe. [10MHbIR
angpgoepeHuman. YacTtHole Npon3BoaHbIe, MONHAsA NPON3BOAHAS 1 MONHbIM AndodoepeHuman
CNOXHOMN CPYHKUMM HECKOMNBKNX NEPeMeHHbIX. [ponM3BoAHbIE OT HESBHBIX COYHKLIMA. ABCONOTHbIE 1
yCrnoBHble 3KCTpeMyMbl. MeTon MHOXUTENEn JlarpaHxa.

npaktnyeckoe 3aHsitne (18 yaca(os)):

OndpchepeHUmMpoBaHmne coyHKLMIA HECKONbKMX NepeMeHHbIX. HaxoxaeHne abContoTHbIX U YCNOBHbIX
3KCTPEMyMOB. HaxoxaeHne Hambonblmx N HaUMeHbLIKX 3Ha4YeHnii. KoHTponbHas paboTa.

Tema 14. O6bIKHOBEHHble audpdepeHLanbHble ypaBHEHUSA
JNleKunoHHoe 3aHsitne (14 4aca(os)):

OndpdepeHumanbHble ypaBHeHNS NepBOro nopsiaka: ¢ pasfensownmMmcs nepemMeHHbIMI,
NPUBOAAWMECSH K HAM; OOHOPOLAHbIE, NPUBOOSAWMNECS K HAM; NTUHENHble, BepHynnu; B NonHbIX
andbpepeHumanax, UHTErpupyowmin MHoxuTens. duddepeHunanbHbie ypaBHEHUS BTOPOro
nopska: npocTtenmne Tunbl; MTMHEeNHblIe 04HOPOAHbIE N HEOAHOPOOHbIE.

npaktnyeckoe 3aHsitne (14 4yaca(os)):

PeweHune ondgdhepeHUmanbHbiX ypaBHEHWUIA NEPBOrO 1 BTOPOro NOPSIAKOB, pacCcMaTpuBaeMbix B
NeKUnsX.

Tema 15. YpaBHEeHUA B YaCTHbIX MPOU3BOAHbIX
JIeKLMOHHOe 3aHsiTue (4 4aca(oB)):

JlBOVHbIE N TPOVHbIE NHTErpasbl, UX CBONCTBA, BblYMCEHNE, 3aMeHa NepeMeHHbIX. KpUBONUHENHbIe
nHterpansl | n Il poga. ®opmyna I'puHa. NosepxHocTHbIE HTerpansbl | 1 1l poga. ®opmynbl Ctokca
OcTporpanckoro.

npakTnyeckoe 3aHsitne (2 4aca(os)):

BbluncneHne OBONHBIX, TPOMHbIX, KPMBOMMHENHbIX U MOBEPXHOCTHbBIX NUHTErpasos.
Tema 16. [1BOMHbIEe, TPOWHbIE, KPUBONTUHEWHDbIE U MOBEPXHOCTHbIE UHTErpanbl
NeKuunoHHoe 3aHsitne (16 4aca(os)):

CkansipHoe none. Npon3sogHas no HanpaeneHuo, rpagneHT. BekTopHoe none. MNoTok BekTopa,
ABepreHuns, umpkynsums, potop. Onepartop MamMunbToHa U BEKTOPHbIE AndbdpepeHumnanbHbie
onepawuu BTOPOro nopsgka.

npaktnyeckoe 3aHsitne (16 4aca(os)):

BbluncneHne npov3BoaHONM NO HAanpaBneHuo, rpaaneHTa. BoldncneHme notoka, AMBepreHumm,
LUMPKYNSUMM 1 poTopa.

Tema 17. Teopus nons
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

OnpeneneHne K03ahOULMEHTOB TPUrOPOMETPUYECKOro psiaa no coopmynam dypbe. PasnoxeHune B
pan Dypbe: YETHBIX N HEYETHbIX PYHKLUMIA; QOYHKLMIA ¢ NeproaoM 21; oyHKLMIA, 3aAaHHbIX Ha
NONOBVHE Nepuoaa.

npakrTudeckoe 3aHsitne (4 yaca(os)):

PasnoxeHue B pag ®ypbe pasnuyHbIX OyHKLUNNA.

Tema 18. Teopus BeposiTHocTel. CnyyanHbie cobbITUS
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

CnyyaiiHble cobbiTusl. dnemeHTbl KOMOMHaTOpMKK. Knaccmnyeckoe, CTaTUCTUYECKOE U
reoMeTpuyYecKoe onpeneneHns BEPOSTHOCTU. YCNOBHblE BEPOATHOCTWN. He3aBnCMMOCTb COObITUIA.
Obuwee onpeneneHne BeposaTHOCTU. Popmyna NonHOM BEPOSTHOCTM 1 chopmyna Balieca.
[MoeTOpeHne ncnbiTaHuin. dopmyna BepHynnu.

Tema 19. CnyyanHble BENIMYMHDI
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

CnyyanHble BennM4MHbL. 3aKOH pacrnpeneneHms BeposTHOCTEN OUCKPETHOW CRyYaiHON BENNYNHDI.
BuHoMmnanbHoe pacnpenenexuve, pacnpeneneHue lNyaccoHa. MaTematnyeckoe oxuaaHuve,
aucnepcus, cpegHekBagpaTn4yeckoe OTKIOHEHNE, TeopeTUYEeCKUEe MOMEHTbLI OUCKPETHOW CnyvYarHon
BENMNYMHbI. 3a0H 60ONbWNX Yncen.

Tema 20. PyHKLUMA M NNOTHOCTb pacnpeneneHusl cny4anHow BeIMUYMHbI
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neKkumnoHHoe 3aHsitTne (6 yaca(os)):

CDyHKLI,VIFI N MNOTHOCTb pacnpeneneHnsa cny4avHon BeNUYnHbI. HopMaanoe, paBHOMEPHOE N
nokasartenbHOoe pacnpeneneHuns.

Tema 21. Cuctema 2-x cnyvyamHbIX BEJIMYUH
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

3akoH pacnpeneneHns BepoSTHOCTEN ONCKPETHOM OBYMEPHOWN Cny4yaiHOW BENNYNHDBI. Y CNOBHbIE
3aKOHbl pacnpegeneHus. Yucnosble xapaktepuctuku. JinHenHas perpeccus. MNpsimbie nuHUK
cpenHekBagpaTn4yeckom perpeccun.

Tema 22. MaTemaTnyeckasi CTaTUCTUKA U ee NpUNoXeHue K o6paboTke pe3ynbTaTtoB

n3amepeHumn

JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):
MaTematuyeckas ctaTucTka u ee NpunoxeHne kK 06pabotke pe3ynbTatoB U3MEPEHWIA.

4.3 CTpyKTypa 1 copgepXaHue caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNISA)

Crpanunua 10 n3 19.

Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKoCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
1 Tema 1. JluHeiiHas 1 1-3 Hgﬂ;ﬂg:r'(g 16 nomailHee
"lanr
anrebpa 3anaHns 3agaHve
Tema 2. BektopHas
~ noar
o [anre6pa. [inHeitHble ] 4.6 ﬂgﬂ aCSﬁeBrKg 6 AomalHee
" |npocTpaHcTBa u 3anaHns 3apaHne
oTobpaxeHus.
T .
ema 3. AHanuTtuyeckas NOArOTOBKA
3 |[reomeTpus Ha 1 7-8  |nomawHero 14 noMallHee
" InnockocTw
0oCcKOoC sanaHns 3apaHue
noaroToBka
omauwHee
Tema 4. AHanutuyeckas JomallHero 14 A
3apaHve
4 [reomeTpus B 1 9-10 3agaHus
" |npocTpaHcTBe
pocTP MOAroroska K KOHTPONbHas
KOHTPONbHOMN 4 26072
paboTe P
Tema 5.
MaTtemaTtunyeckumin noaroToBska
. |aHanna. OCHOBHble 1 11 |(momawHero 6 ggz::'”;eee
MOHATMSA Teopun 3anaHus
MHOXECTB
Tema 6. Yncnosas noarotoeka
. [nocnepoBaTtenbHOCTb, 1 12 |(momawHero 6 ggz:g;; ©
ee npegen 3a4aHus
NoAroToBK
Tema 7. lNpenen 1 13-14 ugﬂaﬁugerg 14 nomaliHee
: HKLUK HW
yHKU 3anaHus safaqne
NnoaroToBKa
. |Tema 8. lNpounssoaHas 1 15-16 |gomauwHero 10 ggz::l;:e
3a0aHus
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
noaroToBka
JoMallHero 14 ?gg:f.,.”:e
9 Tema 9. lNpunoxeHuns 1 17.1g |38paHus
" [npon3BoaHoM NoaroToBka K COHTDONBHAS
KOHTPONbHOMN 4 6 P
paboTe pabora
Tema 10. noaroToBKa
10.|HeonpeneneHHbIn 2 1-5 |gomauwHero 12 ggE;-L:JMHeee
nHTErpan 3apaHus
NoOAroToBK
OArotoeka nomauHee
JoMallHero 6
Tema 11. 3anaHus 3anaHve
11.|OnpeneneHHbli 2 6-9 HOArOTOBKA K
nHTErpan o
P KOHTPONbHOMN 4 Kongoanaﬂ
paboTe pabota
noaroToBka
12.|Tema 12. Paabl 2 10-13 |gomauwHero 10 flomalliHee
3anaHns 3ajaHve
noaroToBka
JomauwHero 8 fomalliHee
Tema 13. DyHKUMYK 3a0aHus 3apaHve
13.|HeCcKonbknx 2 14-17 HOLrOTOBKA K
nepeMeHHbIX 5
P KOHTPO/TbHOW 2 Kongoanaﬂ
paboTe pabota
noaroToBska
Tema 14. JomauwHero 16 ggzgﬁ;ee ©
14 OO6bIKHOBEHHbIE 3 15 3a0aHus
‘landodoepeHunanbHble MnoAroToBka K
yPaBHEHNSA MMCbMEHHOMN 4 ””ngeHHaﬂ
paboTe pabota
noaroToBka
JOoMallHero 8 ggz::];: ©
15 Tema 15. YpaBHeHus B 3 6 3anaHus
‘[4aCTHbIX NPON3BOOHbIX noaroTtoBka K KOHTDONLHAS
KOHTPONbHOM 2 6 P
paboTe pabota
Tema 16. I1BOVHbIE,
TPOWHbIE, noaroToBeka
16.[KpUBONNHENHbIE U 3 7-11 |nomawHero 30 ggza?:JMHeee
NOBEPXHOCTHbIE 3anaHus
NHTErpansol
noaroToBka
JoMallHero 4 AOMAIIHEE
3anaHms 3apaHve
17.[Tema 17. Teopusa nons 3 12 HOLrOTOBKA K
KOHTPONbHOMN 2 KOngO}'IbHaFI
paboTe pabota
Tema 18. Teopus noaroToBKa
18.|BeposaTHoCTEN. 3 13 |oomauwHero 8 ggg:ﬁ;: ©
CnyyaiiHble cobbiTus 3ajaHuns
PeructpaumnoHHbiin Homep 737416 OBAEKTPOHHBIH
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
19 Tema 19. CnyyaiHble 3 14 Hgﬂ;ﬂg:r'(g 12 noMallHee
‘|BENNYMHDI
e 3ananms 3apaHve
Iﬁnggg+SyHKuMH ’ noaroroeka K NMMCbMEHHas
20. - v
0 pacnpeneneHus 3 15-16 nggzr:HHom 10 paboTta
Cly4anHOW BENUYUHbI P
o1 Tema 21. Cucrema 2-x 3 17 Hgﬂgﬂg::fg 14 noMallHee
‘lcnyyanHbIX BENUYMH
cnyya e 3ananms 3apaHve
Tema 22.
MaTtemaTnyeckas
cTatucTuka un ee noaroToBka K
22.|npunoxeHne K 3 18 [KOHTPONbHOWA 16 Kgg;gg"b"'aﬂ
06paboTke pe3ynbTaTos paboTte P
n3mMepeHnin
Ntoro 276

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

B y4ebHOM npouecce Ucnonb3ytoTcs Takue obpa3oBaTtenbHble TEXHOMOMMN:
- NpoBepKa OOMalHMX 3a4aHNi,
- BbI30B CTYJEHTOB K JOCKEe ON15 pPewWweHns 3a4ay no nsy4aeMomy marepmany,

- NocTaHoBKa nepen CTyaeHTaMu Bornpoca Nno TeMe, Kotopas elle Tonbko byneTt nsyyatbes, 1
CTYAEHTbI [OMXHbI faTb OTBET, OCHOBbIBASICb HA UHTYULIUK, & 3aTEM 3TOT BOMPOC NoAPO6HO
n3yyaertcs.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJIS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. JluHenHas anrebpa
LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:

Lenctensa Han matpuuamun. Onpegenntenn. PeweHne cucteM NMHENHbIX ypaBHEHUIA METO4AMN
aycca, Kpamepa v noctpoeHns obpaTHoit maTtpuubl. OnpeaeneHne paHra matpuubl. PaboTa ¢
KOMMbIOTEPHBLIMU NPOrpaMMamu.

Tema 2. BektopHas anrebpa. JInHenHble NPOCTPaHCTBa U 0TO6paXxeHus.
LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:

KoopauHatbl B ABYX- U TPEXMEPHOM NpOCcTpaHcTBax. [eicTBusi ¢ BekTopamu. 3afaHne NMHENHbIX
oTobpaxeHuii ¢ nomoLbio MaTpuy. CobBCTBEHHbIE 3HAYEHUSI U COBCTBEHHbIE BEKTOPDI.
KBanpatnyHbie oopMbl.

Tema 3. AHanuTU4eckasi reomeTpusa Ha NJI0CKOCTU
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

[MpsiMmaa Ha nnockocTu. PasnuyHble ypaBHEHUS NPAMON 1 CBSA3aHHbIE C HAMU 3a8a4un. Kpusble
BTOPOro nopsgka Ha nnockocTu. [NpuBeneHne K KAHOHNYECKOMY BULY.

Tema 4. AHanuTUYeckKasi reoMeTpusa B NPOCTpPaHCTBe
JoMallHee 3ajaHue , NPUMEpPHbIE BONPOCHI:
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MocTpoeHne ypaBHEHNS MPSMONA B MPOCTPaHCTBe, NapameTpuyeckoe 3aaaHue. MnockocTb B
NPOCTPaHCTBE, Pas3nnyHbIe BUObl YPABHEHWUS MNOCKOCTU U CBSI3aHHbIE C HMK 3a4auyu.

KOHTpO/bHas paboTa , NpUMepHbIE BOMPOCHI:

1. PelweHne cnctembl NMHERHbIX ypaBHEHUIA. 2. HaxoxaeHne cobCcTBEHHbIX BEKTOPOB U COOCTBEHHbIX
3HavyeHuin matpuubl. 3. lNprnBeneHne KpMBO BTOPOro nopsiaka K KAHOHNYECKoMy Buay. 4.
OnpegneneHne paccToaHUS OT TOYKM A0 MAOCKOCTH.

Tema 5. Matematnyeckun aHann3s. OCHOBHble NMOHATUSI TEOPUM MHOXECTB
JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

LencTtens Hap MHOXecTBaMu, pabota ¢ KOMOMHATOPHBIMU CPYHKLNSMU.

Tema 6. Uncnosasi nocnenoBaTtenbHOCTb, ee npenen

[oMallHee 3aJaHve , NPUMEpPHbIE BONPOCHI:

HaxoxaeHve npenenos nocnenosaTefibHOCTEN C NpUMeHeHneM Yyucna Henepa.
Tema 7. Npenen coyHKUUN

JoMallHee 3a8aHve , NPUMepHbIE BONPOCHI:

HaxoxoeHvne npenenos oyHKLUMIA B TOYKE C UCMONb30BAHNEM 3aMedaTesibHbIX Npenenos u
9KBUBANEHTHOCTEN.

Tema 8. NpoussonHas
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

BbluncneHne npon3soaHbIX Cynepno3nunii, MpomMsBoaHbIX OYHKLWIA, 3a0aHHbBIX HESIBHO U
napametpuyecku. Jlorapndpmmyeckoe andpdepeHumposaHme. [MponssBoaHble BbICWMX NOPSOKOB.
[MpuMeHeHne dopmynbl Tennopa.

Tema 9. lNpunoxeHus Npon3BoaHON
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

BbluncneHvne npenenos ¢ NpuMeHeHueM npasuna Jlonutansa n nokanbHom dpopmynbl Tennopa.
WccnepnoBaHmne goyHKUMM M NOCTPOEHMe rpadpuka. HaxoxaeHme Hambonblwero n HaMMeHbLWero
3HA4YeHW PyHKLUNM Ha OTPE3KE.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

1. [poBeneHne KkacaTenbHON K KPMBOIA, 3a4aHHOW napameTpuydecku. 2. BeluncneHne nponssoHoin
METOLOM fiorapndmmnyeckoro audpgepeHumposaHns. 3. BolumcneHme npenena oyHKUNN B TOYKE. 4.
BbluncneHne npon3soOHOM BbICWEro nopsaka.

Tema 10. HeonpeneneHHbI MHTErpan
JoMallHee 3ajaHue , NPUMEpPHbIE BONPOCHI:

BblumcneHve HeonpeaeneHHbIX MHTErPanoB MeToaamMy 3aMeHbl MEPEMEHHOI 1 MO YacTsIM.
NHTerpmpoBaHne paumoHanbHbix apobeit. BeluncneHne nHTerpanoB oT TPUrOHOMETPUHECKMX
OYHKUWIA. BblumcneHme MHTerpanos oT nppaumoHanbHbIX OYHKLMIA METOLOM TPUFOHOMETPUHECKMX
NOACTaHOBOK.

Tema 11. OnpepneneHHbIN UHTErpan
JoMallHee 3afaHune , NpuMepHble BONpPOCHI:

Bbluncnenune nnowanen, ouH oyr, 06 eMoB TeN NO NNOWAAAM NapannenbHbIX CEYEHNIA C MOMOLLbIO
nHTerpana PrvmaHa. HecobCTBEHHbIE MHTErpanbl.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. BoluncneHme nnowanm ¢ NoMOLWbIO NONSPHbIX KoopauHaT. 2. BelyncneHme onavmHel oyru. 3.
BbluncneHne HeonpeneneHHoro nHTerpana ¢ NoMoLLbO TPUrOHOMETPUYECKON MOACTAHOBKU. 4.
WccnepoBaHne cxoanMMoCT HECOBCTBEHHOMO MHTErpana.

Tema 12. Pagbl
IoMalwHee 3aaaHune , NpUMepHble BONpPOCHI:

NccnepoBaHmne cxoaMMOCTU 3HAKOMONOXMTENbHBIX U 3HakodYepeayowmxcs psanos. OnpeneneHune
obnactu cXxoaMMOCTW CTENEHHOrO psaa. PasnoxeHne doyHKUniA B psabl Tenopa, CyMMrMpoBaHue
CTENeHHbIX psSaoB. PasnoxeHne oyHKUMIA B TPUroHOMeTprYeckme paabl dypbe.

Tema 13. PYHKLMUN HECKOJIBKUX NEepeMeHHbIX
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

PerncrpaumnoHHbli Homep 737416 DAEKTPOHHEH
Crpanunua 13 n3 19. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnnuubl "MatemaTuka"; 04.03.01 Xvmns; 3aseaytowmin kadenpon, A.H. (aoueHT) lupokosa E.A.

BbluncneHne yacTHbIX Npon3BoOaHbIX. [1poBeaeHre KacaTenbHOM NIOCKOCTU K MOBEPXHOCTH.
Mpon3BoaHble NO HanpasneHuto. MNocTpoeHne MaTpuubl Skobu. MNocTpoeHue amcdepeHLmanos
BbICLUIMX MOPSAOKOB. HaxoxaeHve nokanbHbIX 9KCTPeMyMoB. MeTon HauMeHbL KX KBaApaTos.
HaxoxaeHune ycnoBHbIX aKCTpeMyMoB. HaxoxaeHne Hanbonbwero  HaUMEHbLLEro 3HAYEHWIA
PYHKLMKN OBYX NEPEMEHHbIX B 0bnacTu.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

1. VlccnepoBaHme CX04MMOCTU 3HAKOMONOXUTENBHOrO paaa C NOMOLbIO MHTErpanbHOro npuaHaka.
2. HaxoxneHvne obnact cxoomMocTy cTeneHHoro psaa. 3. MNoctpoeHne matpuupbl Akobu. 4.
HaxoxaeHne HanbonbWwero 1 HauMeHbLLEro 3Ha4YeHnin PyHKUUKM B obnacTu.

Tema 14. O6bIKHOBEHHble audpdepeHLanbHble ypaBHEHUSA
JoMallHee 3a8aHvie , NPUMepHbIe BOMPOCHI:

PeweHne aonddepeHumnanbHbIX ypaBHEHMI NEPBOro nopsaka: ¢ pasfensiowmnMmncs nepeMeHHbIMI,
OLHOPOAHbIX, NMHENHbIX, BepHynnn 1 3apay Koww ona atux ypasHeHuin. PeweHne ypaBHeHU
BbICLINX NOPSOKOB NOHMXEHNEM nopsigka. PelweHne nmHenHbIX ypaBHEHWI BbICIUNX MOPSLAKOB C
NOCTOSHHbIMW KO3PULIMEeHTaMn MeToaamMu BapmaLnm Npon3BosibHbIX NOCTOSAHHbIX U
HeonpeneneHHblX koadnuneHToB. PelweHre 3ana4 Koww ons ypaBHEHUA BbICWMX NOPSOKOB.
PeweHune cucTteM nuHenHbIX ypaBHeHWI. ViccnenoBaHue yCTOMYNBOCTU PELEHNA CUCTEM.

nMcbMeHHas paboTa , NpYMepPHbIe BOMPOCHI:

1. PeweHne 3apayn Koww onsa ypasHeHus bepHynnu. 2. PeweHne 3anayn Koww ons nMHEAHOro
ypaBHeHus 3-ro nopsaka.

Tema 15. YpaBHEeHUSA B YaCTHbIX MPOU3BOAHbIX
JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:

NHTerpupoBaHne andodepeHLmnanbHOro ypaBHEHNS B HaCTHbIX MPOM3BOAHbIX BTOPOro nopsiaka.
PeweHune 3anayn Kowwn ons ypaBHeHust konebaHns 3akpenneHHONn CTPYHbI.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. Pewntb 04HOPOAHOE YpaBHEHNE BTOPOro nopsaka. 2. Pewntb 3aaady Koww ons nuHenHoro
ypaBHeHus nepBoro nopsaka. 3. Pewntb 3aaady Kowwn ans ondodoepeHumanbHoro ypaBHeHms
BTOPOro nopsiaka nyTeM NoHWXeHus nopsiaka. 4. Pewntb nnHeliHoe ypaBHEHWEe BTOPOro nopsiaka
METOA0M Bapuaumm Npon3Bo/bHbIX MOCTOSIHHbIX. 5. PelwnTtb cucteMy OBYX ypaBHEHWIA.

Tema 16. [1BOMHbIEe, TPOWHbIE, KPUBONTUHEWHDbIE U MOBEPXHOCTHbIE UHTErpanbl
JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

BbluncneHne OBOMHbIX MHTErpanos (nnowaaun, 06bembl, Nnowann NoBepxHocTe). BeluncneHme
TPOWMHbIX MHTErpanos (Macca HeOOHOPOLHOrO Tena, LUeHTp TaxecTun) BoluncneHne KpuBonnMHenHbIx
nHTerpanos 1-ro (Macca HeOAHOPOAHOW HUTW) 1 2-ro poda (paboTta cunbl, UMPKYNSLNS CKOPOCTH).
BbluncneHne noBepxHOCTHbIX MHTerpanos 1-ro (Macca HeooHoOpPoAHo 060104KK) 1 2-ro poda (NOTOK
BEKTOpPA Yepes NOBEPXHOCTb).

Tema 17. Teopus nons
LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

BbluncneHune nnowagnein obnacrtei, paboTtbl MY LMPKYNAUUN BAONb 3aMKHYTO KPUBOIA, MOTOKa
BEKTOpa Yepes NoBEPXHOCTb, 06bema Tena ¢ npuMmeHeHnem cpopmyn IMpuHa, Ctokca n
"aycca-OcTtporpanckoro. [posepka NoTeHUManbHOCTN Nons.

KOHTponbHas paboTta , NpUMepHbIE BOMPOCHI:

1. Bbluncnutb Maccy Tena nepemMeHHol NIOTHOCTY. 2. BbIYMCNTb LMPKYNALMIO BEKTOPA CKOPOCTY
BOOJ/Ib 3aMKHYTO KPMBOW B MPOCTPAHCTBE. 3. BblMCANTL MOTOK BEKTOPA HEPE3 3aMKHYTYHO
NOBEPXHOCTb.

Tema 18. Teopus BeposiTHocTel. CnyyanHbie coObITUS
JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:

BbluncneHne BeposiTHOCTEN cnyyaliHbix cobbITWiIA MO OCHOBHOW GOOPMYyne, MPUMEHEHNE GOoPMy/
CYMMbI 1 MPON3BeaeHns, qoopMyy NONHOM BEPOATHOCTM.

Tema 19. CnyyarHble BENIMYMHDI
JoMallHee 3a8aHve , NPUMepHbIe BOMPOCHI:
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BbluncneHne matemMaTtnyeckoro OXunaaHns n gucnepcum OGUCKPETHOM CyYanHOW BENNYUHDI,
3a4aHHol Tabnuueit unmn pacnpeneneHHon no 6UHoMManbHOMy 3akoHy. BeluncneHune
mMareMaTnyeckoro 0XmaaHus u gucnepcumn HenpepbIBHOW Cny4anHoW BeNnYmHbl, pacnpeneneHHomn
paBHOMEPHO N MO HOPManbHOMY 3aKOHY.

Tema 20. PyHKLUS N NNOTHOCTb pacnpeneneHust Cny4anHon BeINUYMHbI
nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

1. Bbl4MCnnTb BEPOSATHOCTb NO (POPMyNe NOMHON BeposATHOCTU. 2. CocynTaTb Mat. oxXungaHue u
LMCNEPCUIO CNYYaNHON BENMYMHBI, 3a4aHHO TabnnyHbIM 3aKOHOM pacnpenenerHns. 3. CocumtaTb
BEPOSATHOCTb AN HOpManbHO pacnpeneneHHon cny4yanHom BennymHbl.

Tema 21. Cucrtema 2-x cny4yamHbIX BEJINYUH
JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:
BbluncneHne KoppensumoHHOro KoadoumumeHTa ois AByX Cry4YarHbiX BENNYUH.

Tema 22. MatemaTuyeckasi CTaTUCTMKa U ee NpuioXeHue K o06paboTke pe3ynbTatoB
n3mepeHumn

KOHTpO/bHas paboTa , NpUMepHble BOMPOCHI:

HaiTtn noseputenbHbli MHTEpPBaN Ons cpenHero no Bolbopke 1 ans BolbOpOYHON Ancnepcum ¢
3a0aHHOM HaOEeXHOCTbIO.

Tema . UTorosas doopma KOHTpons
Tema . UTorosas coopma KOHTpoOns
Tema . UToroeas doopma KOHTpons

anMeprle BOMPOCbI K 3a4eTy N 3K3aMeEHY:

Bonpocbl kK 9k3aMeHy 1 cemecTtpa

1. OnemeHTbl NUHeHON anrebpbl. Onpenenutenu, nx ceoinctea. Matpuubl. CUCTEMbI NMHERHBIX
YPaBHEHUN C MHOrMMUN HEN3BECTHBIMM.

2. [lekapToBbl, MONSIPHbIE, LUANHAPUYECKME U ciheprnyeckne KoopanHatol. [eiicTBMs ¢ BEKTOPaMW.
BekTopHas anrebpa. CnoxeHwue, BblYMTaHNe, YMHOXEHME Ha ckansp. KonnvHeapHblie u
KoMnnaHapHble BeKTopbl. MNpoekums BekTopa Ha ocb. [MpsiMoyronbHas cuctemMa KoopamHat B
npoctpaHcTee. KoopanHatHasa goopma BekTopa. CkansipHoe, BEKTOPHOE 1 CMelaHHoe
NPOM3BeAEHNS BEKTOPOB.

3. 3afaHve nnHerHoro otobpaxeHue ¢ nomowbto MaTpuLbl. COBCTBEHHbIE 3HAYEHMS 1
cobcTBEHHbIE BEKTOPbI. KBaapatuyiHbie (oopMbl.

3. AHanuTnyeckas reoMeTpmus Ha nnockocTu. MNpamoyronbHas cuctema koopauHar. [NpocTenwmne
3anayn. Npamasa nuHus. MNpeobpasoBaHne NPSAMOYroNbHbIX KoopAanHart. [NonsapHble KOopANHATLI.
NuHnn 2-ro nopsinka. OKpyXXHOCTb, anaunc, runepbona, napabona.

4. AHanntnyeckas reomeTpus B npoctpaHcTee. MNpocTtenwmne 3agayn. NnockocTb 1 npsmas B
npocTpaHcTee. MoBEPXHOCTU LMNNHAPUYECKNE, KOHNYECKME, BpaLeHns. [ToBepxHOCTN 2-r0
nopsaka. NpeobpasoBaHne NPsMOYronbHbIX KoopanHaTt. LiunmHapudeckue n cpepuryeckme
KOOpAMHaThI.

5. OCHOBHbIE MOHATUS TEOPUM MHOXECTB. AKCMOMAaTNKA MHOXECTBA BELWECTBEHHbIX YMCEN.
PyHKuMs. KoMOMHATOpHbIE GOYHKLNN.

6. Yucnoeas nocnenoBaTtenbHOCTb, ee npeanen. OrpaqueHHble N HeorpaHM4yeHHble
nocnenoBaTtenbHOCTU. MOHOTOHHbIE NOCNenoBaTenbHOCTU. BeCKOHEeYHO Manbie 1 HeckoHEe4YHo
6onblue nocnenosartenbHocTn. CBoncTea npenenoB CXoasWmnxcs nocnenosarte/ibHOCTEN.

7. Mpenen yHKummn. BeckoHevyHo mManble n 6eCKoHeYHO Bonblume goyHKUMK. Teopembl O
MPOMEXYTOYHOI (PYHKLMUN, O COXPAHEHUN 3HaKa (OyHKLMUW, O HepaBeHCTBe, 06e YacTu KOTOPOro
MMetoT npenenbl. 1 1 2 3ameyaTtenbHble npeaensl. HenpepbiBHOCTb OyHKUMIA. ToYkM paspbiBa
hyHKkuwmiA. Cnencteust U3 2-ro 3amevatenbHOro npeaena.

8. NponsBogHas, ee reoMeTpny4eckuii 1 PU3N4eCKUin CMbICH.
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9. MNpunoxeHns nponssonHon. Teopemsbl JlarpaHxa, Ponng, Koww. MNpaswuno Jlonutansa. Packpbitue
HeonpenenéHHocTel. ViccnenoBaHune coyHkUMiA. Bo3pacTtaHve 1 yobiBaHNE OyHKLNIA, SKCTPEMYM.
BorHyTocTb 1 BbiNyKNoCTb rpadgouka goyHkumun. Toukm nepernba. AcumntoTel. dudodgoepeHuman.
®dopmyna Tennopa.

Bonpocbl kK ak3aMeHy 2 cemecTpa.

1. HeonpepneneHHbin nHTerpan, ero ceoictea. Tabnmua HeonpenenéHHbIX MHTErpanos.
HenocpencTteeHHoe nHTerpupoBaHne. OCHOBHbIE METObI MHTENPUPOBAHNS.

2. HTerpupoBaHue paunoHanbHblX YHKUMA. VIHTerpnpoBaHne nppaunoHanbHbiX GOYHKLNIA.
WHTerpupoBaHune TpuroHoOMeTpu4ecknx PyHKLNNA.

3. OnpeneneHHbIn MHTerpan, ero reoMeTpuyYecKuin n onU3n4ecknin CMbiCn, CBOMCTBa. BbluncneHve
onpeneneHHoro nHTerpana. MNpunoxeHus onpeneneHHoro nHterpana. HecobCcTBeHHbIE MHTErpanbI.

4. Yncnosble pagbl. Teopembl 0 CX0AMMOCTU pAaoB. Heob6x0auMbI NpM3Hak CX0aUMoCTH. TeopeMsl
O CpaBHEHMWN PSOOB C MNONOXUTENbHBIMUK YneHamu. MNpuaHaky cxoammocty psanos: Janambepa,
panukanbHbli 1 nHTerpanbHblin Kown. 3Hakovepenytowmecs psobl. Teopema JleibHuua.
3HakonepeMmeHHble psaabl. AGCONOTHAsA 1 YCNOBHAS CXOAUMOCTb.

5. CteneHHble paabl. Panbl Tennopa. Paobl ®dypbe.

6. PYHKUNN HECKONbKNX NepeMeHHbIX. [penen n HenpepbiBHOCTb. HacTHbIe NPON3BOOHbBIE.
MaTtpuubl Akobu.

7. NokanbHbIi 3KCTPEMYM, YCNOBHbIV 3KCTPeMyM. Hanbonbliee 1 HanMeHbllee 3Ha4eHUst OYHKLIMW B
obnactu.

Bonpochbl kK ak3ameHy 3 cemecTpa.

1. OBbIKHOBEHHbIE AnddPepeHLManbHble ypaBHEHNS. YpaBHEeHNS C pas3aensowmmMmcs
nepeMeHHbIMK, NpuBoaswmecs K HUM. OQHOPOAHbIE YPaBHEHNS, NMPUBOOSAWNECS K HAM. JINHENHble
ypaBHeHus, ypaBHeHna bepHynnu. YpasHeHus B NoNHbIX andpdpepeHumanax. VIHTerpupyowmia
MHOXUTEND. JINHENHbIe 0OHOPOAHbIE AnddepeHLmanbHble ypaBHEHNS 2-ro nopsaka C
MOCTOSIHHbIMK KO3dpdomLMeHTamu. JInHenHble HeoAHOPOAHblE AndpdpepeHLmanbHble ypaBHeHNS 2-ro
nopsaka.

2. [1BoHOM UHTErpan, ero CBOMCTBA, Bbl4CEHNE. 3aMeHa NepeMeHHbIX B ABOVNHOM MHTerparne.
TpoiHon nHTerpasn, ero CBOMCTBA, BblumcieHne. KpusonuHeinHble nHterpanst | v |l pona.
BbipaxeHue nnowany obnactu Yepes KPMBONIMHENHbIA MHTerpan. ®opmyna "puHa. Ycnosums
HEe3aBMCUMMOCTM 06LWEero KPUBONMHENHOro nHTerpana |l poga ot Nyt UHTErpUpPOBaHUS.
MNosepxHocTHble nHTerpansbl | n Il poga. ®opmynsl Ctokca n OcTporpanckoro.

3. CkansipHoe none. MNpona3BoaHas No HanpaeneHuto, rpanmeHT. BektopHoe none. MoTok BekTOpa,
nmeepreHums. LUupkynaums sektopa, potop. Onepatop MamMmnbToHa U BEKTOPHbIE
ondpdoepeHLmanbHble onepauum 2-ro nopsaka.

7.1. OcHoBHas nuTeparypa:

1. KoHCnekT nekumii no maremMaTtuke-1: ons CTyAEeHTOB XUMUYECKOr0 MHCTUTYTA[DNEKTPOHHbIN
pecypc] / A.C. Wkypo. - N3a-8o: KDY, 2011. - 78 ¢. Pexum goctyna:
http://libweb.ksu.ru/vufind/Record/RU05cLSLO5cEOR05¢321

2. KoHcnekT nekuunii no matematmke-2 gns CTyAeHTOB XMMMUYECKOrO MHCTUTYTA[ONEKTPOHHbIN
pecypc] / A.C. Wkypo. - 3a-8o: KDY, 2012. - 106 c.

Pexwum goctyna: http://libweb.ksu.ru/vufind/Record/RU05cLSLOScEORQ05¢322

3. KoHcnekT nekuunii no matematnke-3 gns CTyAEHTOB XMMMYECKOrO MHCTUTYTA [ONEKTPOHHbIN
pecypc] / A.C. Wkypo. - 13a-so: KDY, 2013. - 161 c.

Pexwum goctyna: http:/libweb.ksu.ru/vufind/Record/RU05cLSLO5cEOR05¢32030

4. TyraHbaes A.A. Teopusi BEPOSITHOCTEN 1 MateMaTmyeckas ctatucTuka [OnekTpoHHbI pecypc] /
A.A. TyraHn6aes, B.I". KpynuH - N3a-Bo Tanb', 2011. - 320 c.
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Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=652

7.2. lononHutenbHasa nuteparypa:

1. CbopHMK 3apa4 No Teopmmn BeposiTHocTel : [yuebHoe nocobue] / E. K. KawTaHoBa ; KazaH. denep.
yH-T .? KasaHb : [KazaHckuin yHusepcuteT], 2011 .7 107 c.

2. AHanuTnyeckas reoMeTpusi Ha NNockocTu : [meTtoaudeckoe nocodbue] / 1. P. Cekaesa, O. H.
TioneHesa ; KasaH. roc. yH-T .? KasaHb : /134-80 KasaH. roc. yH-1a, 2008 .? 56 c.

3. Hayana Bbiclenn matematuku / B.C. Wnnayes - M., Bbicwas wkona, 2013. - 384 c. //
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5713

4. Kypc anddoepeHumnanbHOro U UHTErpanbHOro ncHncneHmns: YuebHumk. B 3-x 11. / @uxteHronbLy
.M. - 3g-Bo 'MaHb', 2009. - T 1. - 608 c. //

http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=407
5. AHanntnyeckas reometpus / MNMpueanos U.U. - aa-so 'TlaHb', 2007. - 304 c. //
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=321

6. Matematuyecknii aHanu3 B 3afadvax u ynpaxHeHusx [9nekTpoHHbIi pecypc] / C.B. 3nobuHa, J1.H.
Mocnuenbckas. N3a-so: 'duamarnut’, 2009. - 360 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2377

7. 3a0a4HuK No Teopun BEPOSATHOCTEN M MaTeMaTn4eckom cTaTucTuke [SnekTpoHHbIn pecypc] / .B.
EmenbsiHoB, B.IN. CkutoBuny - N30-8o 'Jlanb', 2007. - 336 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=141

7.3. UHTepHeT-pecypcChbl:

Kypc 06bIkHOBEHHbBIX AndhdhbepeHumanbHbix ypaBHeHuin - http://e.lanbook.com/book/1542
[MoHsaTUEe doyHKUMN HECKONBbKNX NepeMeHHbIX - hitp://vm.mstuca.ru/posobia/parts/fnp.pdf
PacwupeHHas tTabnuua nHterpanos - http://www.webmath.ru/poleznoe/formules_9_3.php

Yrto Takoe uHterpan? - http://www.mathprofi.ru/chto_takoe integral teorija_dlja_chainikov.html
OKCTpeMyM (pyHKUMM OBYX NepeMeHHbIX - http://math1.ru/education/funct_sev_var/extr2.html

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve gncuunnuHbl "Matemartuka" npegnonaraet MCNONb30BaHME cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin Buaeo n ayamno
nHGOPMaLMK, MONYYEHNS N Nepeaayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEANAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHMTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens ABnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Kku
obyyatowwmxcs B yA0OHON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KopropaTtuBHbIX pecypcoB. MynbTmeoniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CeTb MHTEPHET. KomMnbloTepHOe 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.
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KomnbloTep, NpuHTep

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmmn ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnto 04.03.01 "Xumua" n npodounto nogrotosky OpraHnyeckas xmmms .
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ABTOpP(bI):

linpokosa E.A.

S 201 __r.
PeueH3eHT(bl):
lnpokoea E.A.

v 201 __r.
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