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MecTo NIMCHUILIMHBI B CTPYKTYpPe 00pa30oBaTe/ibHOM MPOrpaMMbl

JucnurmHa “MaTeMaTHYeCKUi aHau3” SBIISICTCS 0a30BOiA.

PabGouas mporpamma cocrtasiieHa B cooTBeTcTBUM ¢ TpeboBanusimu ®I'OC BO
mo HampasiieHHuto noarotoBku 24.03.05 JIBuraTenu JieTAaTENBHBIX AalapaTos,
YTBEP)KICHHOTO MpHKa3oM MUHHUCTEpCTBa 0Opa3oBaHMsl W Haykun Poccuiickoii
Oeneparuu ot "09"perpans 2016r. Ne 93,

HCJIBIO 0CBOCHUA JTUCHUILNIMHBI SBJIICTCA HM3YUYCHHC MCTOIAOB, 3aJad M TEOPEM

BBICIIIECH MAaTC€MAaTUKU, q)OpMI/IpOBaHI/Ie 3HaHHUH 0 crocodax pEeIICHUA MaTEMAaTHYCCKUX

3a1a4 U UuX MpUMCHCHUU B HpaKTI/I‘{eCKOﬁ JACATCIIBHOCTH

3amaum:

e  CdopMupoBaTh 3HaHHS O METOJaX MaTEeMAaTUYECKOTO aHAJIKU3a

L4 HSy‘H/ITB OCHOBHBIC YTBCPIKACHUSA U TCOPEMbI MATEMATUYCCKOI'O aHAJIM3a

IlepeueHb pe3yIbTATOB 00y4YeHUS
[Tpouecc m3ydeHus NUCUUIUIMHBI HAalpaBlieH Ha (POpMHpPOBAHHUE 3JIEMEHTOB

CHEAYIOIIMX KOMIIETEHIIHM.

[Tnanupyemble pe3ynbTaThl 00y4eHUs 110 IUCHUIUIMHE

Ne | @opmupyemeie
Kon 3HATH YMeThb Bnanets
KOMIICTCHIINH
CIIOCOOHOCTBIO OK-7 | ocHOBHbBIC NOHSTHS U | MCIIOJNB30BATH METOIaMHU
HCIIOJIB30BATH 3aKOHBI METOAbI MaAaTEMAaTUYCCKHUC UCCIICTIOBAHUS
eCTeCTBeHHOHay‘IHI)IX MaTEMATUYCCKOI'O METOAbI B o
GbyHKIHN
JUCHUIIIINH B aHaJInu3a SKOHOMHUYCCKHUX
. (IpOM3BOIHEIE, TEOPUS
npodeccnoHambHOMI MIPIITOKEHUSAX
I B), MCT MU
1 HOEATECIIBHOCTH. pefeNioB), MeTosa
UHTETPUPOBaHUS,
METO[aMH TEOPUH
PAIIOB.
CrocoOHOCTBIO OK-8 | ocHOBHBIE IOHATHS U | MCIIOJIB30BAThH METOJaMHU
HpHMeHHTB METOAbI MaTEMAaTHUYCCKHUC HCCIIeIOBAHUSA
MaTeMaTI/I'-IeCKI/Iﬁ MaTEMaATUYCCKOI'O METOAbI B o
GbyHKIHN
armapaT, METOAbI aHaJInu3a 3KOHOMHUYCCKUX
(IpOM3BOIHEIE, TEOPUS
OIITUMMH3AIIHUH, TeOpI/II/I l'IpI/IJ'[O)KeHI/IﬂX
N IIPEJENIOB), METOAMU
2 | BeposTHOCTEH, pex ): A
MaTeMaTHYECKOH HMHTETPUPOBAHUS,
CTATUCTHKH, METO[aMH TEOPUH

CHCTCMHOT'O aHAJIu3a
JJIA TIPUHATHA

pelueHui

pAIOB.




CoaeprxaHue H CTPYKTYpPa AHCHUILINHBI (MOLYJIs1)

OO0mas TPyJ0EMKOCTh JUCIUIUIMHBI COCTaBisgeT 12 3aueTHBIX enuHun (432

yaca).
TpynoeMKOCTh IUCHUIUIMHBI IO BUIaM padboT
Bun paboter TpyA0eMKoCTb,
432 yac.
1 cemectp |2 cemectp | 3 cemecTp
Jlexmun (JI) 28 28 20
[TpakTuueckue 3anstus (I13) 36 36 22

Jlaboparopusie padbots (JIP)

KCP 4 5 3

KypcoBas npoekr padota (KP)

PacueTHo - rpaduueckas padora (PI'P)

CamocrosarenbHass pabota (mpopaboTka U IOBTOPEHHUE 67 75 27
JEeKIIMOHHOTO MaTepuajga W Marepuana y4yeOHUKOB H
y4eOHbIX TOCOOMH, MOATOTOBKA K J1a0OpPaTOpHBIM H
MPaKTUYECKUM 3aHATHUSIM, KOJUIOKBHYMaM, pPyOEeKHOMY

KOHTPOJIIO U T.J.)

[ToaroroBka u ciaya sK3aMeHa

IToaroTroBka u cxaya 3adera 9 36 36

BI/IIl HUTOTrOBOI'O KOHTPOJIA (33‘ICT, 3K3aMeH) 3a4eTr 3K3ameH 3K3aMeH




Coneprxanue pas3zienoB U (pOpMbI TEKYIIETO KOHTPOJIS

Ne HaumeHnoBaHue U coiep)kaHue paszena KonuuectBo yacos Jlureparypa, | Bunsl
pPEKOMEH/Iye | HHTepa

AyautopHas pabora CPC |Bcero Mas KTUB

CTYACHTaM

J n3 | Jip KCP A HBIX
00pazo
BaTellb

HBIX
TEXHOJI

orui

1 CEMECTP
Teopust npenesioB. Yucnossie MHOKecTBa. [locnenoBatensHoct. Bepxnue| 10 | 12 4 17 40 | P6.1 Nel

U HIDKHHE TpaHU MHOXecTBa. IIpenenbHble TOUKHM MHOXKECTBA, OKPECTHOCTH
Toukd. [Ipenen 4nciioBON MOCIEA0BAaTENbHOCTH. EMUHCTBEHHOCTD Mpe/ea.
OrpaHn4eHHOCTh cxopsencs YK CIIOBOU IIOCJIEI0BATEIBHOCTH.
CymecTBoBaHMe Mpeiena MOHOTOHHONW OTpaHUYEHHOM MOCIIe0BATEIbHOCTH.
Apudmernueckue IeHCTBUA HaA CXOAALIMMUCH IOCIIEAO0BATENBbHOCTIMH.
Teopema 0 npenenpbHOM mepexoje B HEpaBEHCTBaX. beCKOHEUHO Manble U
O0eCKOHeYyHO OoyblIME  MOCIEJOBATENBHOCTH, CBA3b MEXKIYy HHUMH.
Heo0xoanMoe 1 10CTaTOYHOE YCIOBUE CYHIECTBOBAHMS KOHEYHOI'O Ipeena.
[Tpuniun BioskeHHBIX 0Tpe3koB. Yucino "e". [lonstue GpyHkImu, cnocoOsl ee
3ananus. CrnoxxkHble QyHKIUU. DIeMeHTapHble QyHKIMU. [[Ba ompeneneHus
npenena ¢yHkuuu B Touke. [lpenen ¢yHkuum Ha OECKOHEYHOCTH.
OnnocroponHue mnpezensl. OrpaHUYEHHOCTh (YHKLMHU, UMEIOLIeH Mpesier.
beckoHeuHo Manble QyHKIMM M MX cBoicTBa. [IpousBenenune GecKOHEUHO
MasbIX (yHKIMHA. YacTHOe OT jaeneHuss OECKOHEUYHO Maiod (YyHKUIHMU Ha




GYHKLMIO, UMEIOILYI0 Mpejaen, OTIWYHbIM oT Hynd. Ilpegen cymwmsl,
npou3BefeHNs1 U yacTHoro GyHkuuu. [lepexox x mpeneny B HEpaBEHCTBAX.
3ameuarenbHble  npenenbl. CpaBHeHHE OECKOHEYHO ManbIX (YHKLUH.
DOKBHUBAJICHTHbIE ~OECKOHEYHO Mayble. 3amMeHa OECKOHEYHO  MaJbIX
SKBHUBAJICHTHBIMU TP BBIYUCICHUU IpeAenoB. beckoHeyHo Oosbline
¢ynkuuu. CBs3b MeXIy OCCKOHEYHO OONBIIMMU M OECKOHEYHO MAaJbIMH
¢byaxkumsimu.  CumBoner "O"  wm "o".  HenpepwiBHOCTH  (yHKITHH.
HenpepbIBHOCT, ~ OCHOBHBIX ~ 3JeMEHTapHbIX  ¢yHkuuid.  CBoicTBa
HENPEePbIBHBIX B TOYKE (YHKLMIH: HENPEPHIBHOCTb CYMMBbI, IPOU3BEIEHUS,
qacTHOrO. HempephIBHOCTH clioykHOU M 00paTHOU (yHKIHMU. OTHOCTOPOHHSS
HenpepbIBHOCTb. TOYKM paspbiBa (YHKIMM M UX KiIacCU(UKALMSL.
HenpepbiBHOCTh (pyHKIIMM Ha oTpe3ke. CBOMCTBAa HENPEPHIBHBIX Ha OTpPE3KE
(GyHKUMN: OrpaHUYEHHOCTh, CYIIECTBOBAaHHWE HAMOOJBIIErO U HAMMEHBIIErO
3HAUEHUH, CYIIECTBOBAaHWE IPOMEXYTOUHbIX  3HaueHuUd. CBOHCTBO
MOHOTOHHOH (QyHKIHU. OO6paTHast QyHKIMS U €€ HeNPEPbIBHOCTb.




Tu¢ppepenuupoBanne ¢QyHkuuu. IIpousBogHas, e€e IreOMETPUYECKUH H
MexaHUuecKuid cmbici. [IpousBonHas cymMmbl, MPOU3BEAECHUS M 4YaCTHOTO
(0630p TeopeM IIKONBHOTO Kypca). YpaBHEHHE KacaTeIbHOW M HOpMalU K
mI0ckoi kKpuBol. [IpousBoanas cinoxuoit pynkuuu. [IponsBoaHas o6paTHON
¢byukuu. [IpousBonnas snementapHoi ¢yHkiuu. Tabnuiia MpPOU3BOTHBIX.
Jubdepennmpyemocts  dyakuun. HenpepwsiBHOCTH auddepeHmpyeMon
¢bynkuuu.  duddepenuman  ¢pynkmuu.  CBsS3b € MPOU3BOJIHOM.
['eomerpuueckuii  cmbicn  auddepennnana. MHBapuaHTHOCTH  (HOpMBI
mipdepenmmana. I[Ipumenenne auddepennmanra B IPUOTMKEHHBIX
BblunciaeHusX. IlpousBogHas u  auddepeHuman BBICHIMX — OPSAIKOB.
[lapamerpuuecku 3amaHHble QyHKIMM U uX jauddepeHupoBaHue.
Juddepenuupoanne QyHKIuM, 3amaHHONW HesiBHO.TeopeMbl @epma,
Posns, Jlarpanxa, Komu. PackpbeiThe HeomnpejesieHHOCTEH, NMpPaBUJIO
JlonuTansa. YcioBue Bo3pacTaHUs U yObIBaHUA QYHKUUNA. ToO4YKH
3KcTpeMyMa. /JlocTaTOoyHble MpPU3HAKA MaKCMMyMa W MHWHHUMYyMa.
OTbickaHMe HaubOJIbIIMX U HAaWUMEHbIIMX 3HAaYeHWH HelpepbIBHOU Ha
oTpe3ke ¢yHKUUU. HcciepoBaHMe Ha MaKCUMyM M MHMHHUMYM C
NOMOLbI0 MPOU3BOJHBIX BBICHIMX MOPAAKOB. MccienoBanue QyHKLUN
Ha BBINYKJOCTb U BOTHYTOCTb. TOYKU Nepernba. ACHMOTOTBI KPUBOM.
0O61as cxemMa NoCcTpoeHus rpadpuka

12

20

42

P 6.1 Nel

NurerpupoBanue. KoMiiekcHble ynciaa U apuMeTHUeCcKUe JACHCTBUS HA
HUMH. TpUroHOMeTprUYecKasi U mokasareiabHas GopMa KOMIUIEKCHOTO YHCIIA.
W3Bneuenne kopHs u norapudmupoBanue. OCHOBHas Teopema anredps (0e3
T0Ka3aTeNbCcTBa). PaziokeHrne MHOTOUJIEHOB HA MHOYKUTEH.

[lepBoobOpaznas. HeompeneneHHslii MHTETpall M e€ro cpoicrBa. Tabnuia
OCHOBHBIX (Qopmyn. IIpocreifmine mnpueMbl HMHTETPUPOBAHMSA. 3aMeHa
MEepEeMEHHON, HWHTErpUpOBaHHE MO dYacTsIM. Pasznoxenue  JapoOHOMN

panroHanbHON ApoOH Ha mpocteiimue 1podu. MHTerpupoBanue mpocTenmx

10

12

30

53

P 6.1 Nel




npobeit. MHTerpupoBaHue palMOHAIBHBIX  BBIPAXKEHHM, COAEpKAIINX
TPUTOHOMETPHUYECKUE U HPPANMOHAIBHBIC (PYHKIIHH.

MaTtemaTuyecKue MOJEIN HEKOTOPBbIX 3aJady TI'E€OMETPUM M MEXAaHUKH C
MCII0JIb30BAHUEM ONPEEIIEHHOr0 uHTerpana. OnpeeseHue onpeaesieHHOro
uHTerpaia. Teopema cymiecTBoBaHus (06e3 mokaszarenbcTBa). OCHOBHBIE
CBOICTBA OMNpEENICHHOro uHTerpaa. Teopema o cpenneMm. OnpenesieHHbIN
WHTETpaJl C MEPEMEHHbIM BEPXHHM IPENEIOM M €ro MpOU3BOAHAS IO
BepxHeMy mpeneny. @opmyna Heiotona-Jleitbnuna. 3amena nepeMeHHON U
WHTErpPUPOBAHUE IO YacTsAM B OIpeleleHHOM uHTerpaie. HecobcTBeHHBIE
WHTErpajibl OT HEOIPAaHUYEHHBIX (QYHKIUN U ¢ OECKOHEUHBIMH IpeAeIaMu.
Teopemsbl cpaBHEHUs. AOCOIIOTHAS M YCIIOBHASI CXOIUMOCTb.

['eoMeTpUUECKie MPUIOKEHHS OMNPEACICHHOr0 HHTErpaia (BBIYHCICHUES
IIJI0IIa AN q)Hryp B ACKAPTOBBIX W IIOJAPHBIX KOOpAWHATAX, AJIWH KPHBBIX,
00BEMOB, TUIOMIA/IeH TOBEPXHOCTEH ).

2 CEMECTP

DyHKIUH MHOTHX IepeMeHHbIX. [[oHATHE METpUYEeCKOro NpoCTPaHCTBaA.
CxonmuMmocTs B npoctpadcTse Ry, Tononorus, OTKpbIThIE U 3aMKHYTBIE
MHOXeCTBa. DYHKIIMYM MHOTHX [TEPEMEHHBIX. JINHUU U TTOBEPXHOCTH YPOBHSI.
[Ipenen, HenmpepbIBHOCTh. YacTHbIE POU3BOIHBIE,TOHBIN quddepeHnma.
JuddepennnpoBanne cinoxHbIX ¢.M.11. KacaTenbHas MIOCKOCTh U HOPMaib K
MOBEPXHOCTU. YacTHBIE MPON3BOHBIE BBICIINX MOPAIKOB. IKCTPEMYMBI.
JlocTtaTouHoe ycioBue 3kcTpeMyMa. OThICKAaHUE YKCTPEMATbHBIX 3HAYCHHI
(GyHKIIUHM B 3aMKHYTOM 00J1acTH.

4

15

27

P 6.1 Nel

KpaTHble 1 KpUBOJIMHEHbIE HHTErPaJbl. [[BONHON U TPOMHOW MHTErpaIbl,
nx cBoiicTBa. CBelneHME KpaTHOrO HMHTerpaiza K moBTopHoMmy. [lonsTue
N-KpaTHOrO HHTErpana. 3aMEHa IIEPEMEHHBIX B KpAaTHBIX HWHTErpaax.
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20

41

P 6.1 Nel




[lonsipHbIe, TUIUHAPHYECKUE U ChepuIecKrue KOOPIUHATHI.

KpusosmHelinbie naTerpainsl. Mx cBoiicTBa n BeruucieHue. I1oBepxHOCTHBIE

nHTerpainbl.  Mx  cBoiictBa u  BbluucieHue.  @Dopmyna  ['puna,
Octporpanackoro-I'aycca. 'eomeTpuueckre W MEXaHUYECKUE MPHIIOKECHUS
KpaTHBIX, KPUBOJIMHEWHBIX U IIOBEPXHOCTHBIX UHTETPAJIOB.

Psaabl. Ilonsatue uucnoBoro pspga. Cxopsiuecs M pacXOUsIUUAECS PsIbI.
Heo6xoaumoe ycnoBue cxoauMocTd. OCHOBHbBIE NPU3HAKU CXOJUMOCTH
3HAKOIOJOXKUTENbHBIX PsI0B. 3HAKOINEpPEMEHHBbIE psijibl, a0COIIOTHAA H
yciaoBHas cxoguMmocTH. DyHKIMOHalbHBIE psAAbl, 00JAaCTh CXOJUMOCTH
(GYHKIMOHATBHBIX ~ psAAOB.  PaBHOMEpHas  CXOAMMOCTh,  TeopeMa
Beliepmitpacca.  CrenenHble  panael, Jemma  AOens.  Paznoxenue
hIIeMEHTapHBIX (YHKIMIA B cTeneHHble psabl. Paaer Teiinopa n MakiopeHa.

Tpuronomerpuyeckue psabl. JlocrarouHble yCIOBUS CXOAMMOCTH psaa
@ypre. Paznoxenne B psag Dypre nepuoamueckux QyHkiumil. WMaTerpan
®ypse. [IpeobpazoBanne Oypre. [Ipubnmkenne GyHKIMI MHOTOUJIEHAMH.
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3 CEMECTP

Teopusi GyHKIMI KOMILUIEKCHBIX INepeMeHHbIX. KoMIUIEKCHbIE 4Ynciaa U
neiictBuss Hajg HUMHU. [loHsATHE (QYHKIMHM KOMIUIEKCHOTO TEPEMEHHOTO.
[Ipenen, HenpepriBHOCTh. uddepenurpoBanue u ycinosus Komm-Pumana.
[IpocTpancTBO aHanuTuueckux (yHKIMA. MHTErpupoBanue ¢.K.I., Teopema
Komm u unterpansHas ¢opmyna Kommu. Teopema Teiinopa u pasznoxeHue
OCHOBHBIX 3JICMCHTAPHBIX (1)1(1'[ B CTCIICHHBIC pH}IBI.OCO6I)Ie TOYKH
aHanuTudeckux (yHKIuUi, Teopema JlopaHna. BeiueTsl, ocHOBHasi Teopema O
BbIYCTAX. HpI/IMeHeHI/IH BBIYCTOB
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16

17

49

P 6.1 Ne2

YpaBHeHHs MaTeMaTHYeCKO#i (U3HKH. TUIIBI ypaBHEHHUI BTOPOIO MOPSAKA
B YACTHBIX IPOM3BOAHBIX. YpaBHEHHE KOJECOaHUS CTPYHbI. YpaBHEHHE

10

23

P 6.1 Ne2




TEIUIONPOBOAHOCTH. 3anaya Jupuxie 1 ypaHenus Ilyaccona B kpyre.




[ToapoOHoe conep:kaHne TUCIMILIMHBI, CTPYKTYpa YUeOHBIX 3aHATUH, TPYIOEMKOCTb
HU3YUCHUA NUCHUINIMHBI, BXOAHBIC U UCXOAAIINC KOMIICTCHIHMHU, YPOBCHb OCBOCHMUA,
ompenenseMblii  3TanoM (HOpPMUPOBAHMS KOMIIETEHIMHA, Y4eOHO-METOAMYECKOE,
UHPOPMALIMOHHOE, MaTepHabHO-TEXHUYECKOe obecredueHnue ydeOHOro mporecca
U3JI0KEHbI B paboueil mporpamMme JUCHUTUIIHHEIL.



