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1. ITepeuyens mIaHNUPyeMHBIX Pe3yJIbTAaTOB 00yYeHHsI 110 JUCHHILIHHE (MOyJII0)
COOTHECEHHBIX C IUITAHHPYeMBIMH pe3yJbTaTaMH 0CBOeHHS 00pa30BaTeIbHON
NPOrpamMMsbI

1.1 Ilepeyens IIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHUS 110 TUCITUILIHHE

B pe3ynbTaTe udydeHus IUCHUIIMHBI CTYAEHT JIOJDKEeH:

3HaTh:

- OCHOBbI MaTeMaTU4YecKOro aHalv3a, JIMHeHMHOW anreOpbl, Teopuu
BEPOSITHOCTEM W MareMaTHYeCKOM CTaTUCTHUKH, HeoOXOJuMble Ui pelleHus
SKOHOMHUYECKHUX 3a71ay.

yMeTh:

— IIPUMEHSATh METOJbl MaTeMaTUYecKOro aHajlvM3a M MOJIeJIMPOBaHus,
TeOPeTUYeCKOro M 3KCIIePUMEHTalbHOIO  MCC/Ie[JOBaHWS Il pelleHus
SKOHOMMYECKUX 33/1aY;

— BbIOpaTh MHCTPyMeHTa/IbHble CpeliCTBa A1l 00pabOTKM 3KOHOMUYECKUX

JIAHHBIX

- HaXOJIUTh OpPTaHU3aLIMOHHO-yIIPaBJIeHYeCK1e pelleHust B
Mpo¢eCcCUOHABHOM J1eITeTbHOCTH.

BJIaJIeTh:

- HaBbIKaMH IIPUMEHEeHUs COBPEMEHHOT' 0 MaTeMaTu4ecKoro

VHCTPYMEHTAapUsl JIJisl pellleHrs] 5SKOHOMUYeCKUX 3a/1ay;

- MEeTOJIUKOM TOCTPOEHHsl, aHajiM3a W TPUMEHeHUs] MaTeMaThYeCKUX
MoJieJier JiJisi OlIeHKHA COCTOSIHUSI U TIPOTHO3a Pa3BUTHSI 3KOHOMUYECKUX SIBJIEHUU U
IIPOIIECCOB;

- CIIOCOOHOCTBIO HAXOJIUTh OPTaHU3AIIMOHHO-YIIPaBJieHYeCKre pellleHus B
1podeCcCUOHANIbHOM JIesITeIbHOCTH;

— CIIOCOOHOCTBIO BBHIOPATh MHCTPyMEHTaJIbHbIe CpeJiCTBa Jisi 00paboTKU
SKOHOMMYECKHX JIaHHBIX B COOTBETCTBHHU C MOCTABJIEHHOM 3ajiauel, aHaJIM3UPOBaTh
pe3yJbTaThl PACUETOB;

- CIIOCOOHOCTBIO K CAaMOOpPTaHU3aIlK U CaMO0OPa30BaHUIO.

1.2 IInanupyemble pe3yJibTaThl 0CBOEHHS 00pa30BaTeIbHOI NPOrpaMMBbI

Hucoummea «MaTteMaTtrnyeckui aHalIW3» B COOTBETCTBUUA C TpeOOBAaHUSIMU
PI'OC BO nHampabiieHa Ha dbopMUpoBaHue cienyomux oomekyabTypHbix (OK) u
obmenpodeccronanbHbix (OIIK) koMneTeHITWI:

Oo6mexkynbTypHbie Komierenuu (OK):

l. CrocobHOCTBIO K CaMOOpTraHU3aliu U caMoobpaszoBanuto (OK-7).

Oobmenpodeccuonanbubie kommerenuu (OIIK):

1. CrocoOHOCThIO BbIOpaTh MHCTPYMEHTAJIbHbIE CPeJiCTBa Ijisi 00paboTKU
SKOHOMHUYECKHX JaHHBIX B COOTBETCTBUHU C MOCTaBJIEHHOM 3ajlauyel, aHAJIM3UPOBATh
pe3yJsibTaTbl pacyeTOB U 0O0CHOBBIBATh IoJTydeHHble BIBOALI (OITK-3).



2. CrocoOHOCThIO HaXOOWUTh OPTaHU3AIMOHHO-yIIPaBJIeHYeCKUe pelleHusl
B MPodeCcCUOHATILHOM JIeATelTbHOCTH U TOTOBHOCTHIO HECTH 32 HUX OTBETCTBEHHOCTh
(OIIK-4).

Tabmuia 1. CBs3b pe3ysibTaTOB 00ydeHusl C IpuobpeTaeMbIMU KOMIIETEHITUSIMU

No OcBauBaeMbIe 3HaHHS, YMEHHSI, HABBIKH dopmupyemrie
n/n KOMIIEeTeHIINH
(OK, OIIK)

1 3HaTh:

- OCHOBBI MaTeMaTHMYeCKOIr0 aHalln3a, JHMHeHHOM aJ'Il"e6pr, Teopun
BepOHTHOCTEﬁ U MaTeMaTH4YeCKOM CTaTUCTHKH, HEO6XO,I[I/IMI:>I€ JJIs1
penieHrsd 3KOHOMUYECKHX 3a/1a4.

OK-7, OIIK-3,
OIIK-4

2. YMmern:

- IPUMEHSITh METOJIbI MaTeMaTH4YeCKOT0 aHAJIM3a U MOIeJTUPOBaHUS,
TEOpPeTH4eCcKOoro M 3KCIepUMeHTalIbHOTO UCCIIeJIOBAHUS IS pellieHus!
OKOHOMHYECKHUX 3a/1aY;

- BbOpaTh MHCTPYMeHTalbHble CpeAcTBa [yis  06paboTku
JKOHOMHWYeCKUX NdHHBIX]

- HaXOOUTb OpPTraHU3dIMOHHO-YIIpABJIeHYeCKHe penieHus B
1podeCCUOHATIbHOM JesTeJIbHOCTH.

OK-7, OIIK-3,
OIIK-4

3 Baagers:

- HaBbIKAMU TNPUMEHEHHs COBPEMEHHOTO0  MaTeMaTU4eCKOro
WHCTPYMeHTapUsl JIJIs pellieHus 93KOHOMUYeCKUX 3a/1ay;

- MEeTOJIMKOW IOCTPOeHHs], aHAJIM3a U NPUMeHeHUs MaTeMaTHYeCKUX
MojileJieli i OIIeHKHM COCTOSIHUST Y TIPOTHO3a  pa3BUTHUS
OKOHOMUYECKHUX SIBJIEHU U TPOIIeCCOB;

- CIIOCOOHOCTBIO HAXOJUTh OPTaHM3AlMOHHO-YIIPaBJieHYeCKHe
peliieHus B MpodeCCUOHAILHOM JesITeIbHOCTH;

- cnocoOHOCTBIO BBIOpaTh HWHCTPYMEHTAJIbHble CpefiicTBa  JIs
06pabOTKH 3KOHOMUYECKHUX JIAHHBIX B COOTBETCTBUU C MTOCTaBJIEHHOM
3ajlaveil, aHAIM3UPOBATh Pe3yJIbTaThl PACUETOB;

- CITOCOOHOCTHIO K CAMOOPTaHU3aIMK ¥ CaMO0Opa30BaHUIO.

OK-7, OIIK-3,
OIIK-4

2. MecTo qucnMiuinHe1 (MOyJis1) B CTPYKType 00pa3oBaTeIbHOI IPOrpaMMEbI

Hucnurmmiaa bl.b.7MaremaTtudeckuii aHaaIu3 OTHOCUTCS K 0Q30BOM YaCTH.

JlaHHas [UCHUYIUIMHA SBJISIETCS OCHOBOM Ul TMOCJIeNYIOLIero H3y4deHUs
JIVCITATIJIVH «Teopusi  BEpOSITHOCTM W MaTeMaTHW4yeCKass  CTaTHUCTHUKay,
«MaKpo3KOHOMUKa, «MakpoakoHOMUKay, «byxramrepckass ~ ¢duHaHCOBas
OTYEeTHOCTb», « CTaTUCTHUKAY.

3. ConepikaHue TUCHHMILTHHBI (MOTyJIs1)

PacripesiesieHrie 4acoB 10 TeMaM U BUJlaM 3aHSATUN MPeJICTaBJIsIeTCsl B TaOuuIe
2 10 Kaxxiou dopMe 00ydeHus:




Tabmuma 2. OuHo-3a04Has GpopMa

KosmmgecTBo yacoB PDopmupy-
Bup Camocros | Bcero eMble
Ne | HammenoBanue pa3nenoB | Jlekiy
/i Y Tem . 3aHATUS TeJIbHasI no KOMIIeTeH-
1) (JIP, II3) pabora TEMe 107041
(CP) (OK, OIIK)
1 2 3 4 5 6 7
Cemectp 1
Pa3zden 1. B6edenue 6 ananu3
1.1. | MuoxectBa 2 2 OK-7,
1.2. | ®yukuuu 1 2 3 OIIK-3,
OIIK-4
Pa3zoen 2. IIpeden u nenpepsiBHocmsb
2.1. | llpenen 2 1 2 5
H(E)CerHOBaTeanocm OOHKIjé
2.2. | llpenen dyHkummu 2 2 3 7 OHK- 4’
2.3 | HenpepsIBHOCTb GYHKIIUU 2 2 2 6
Pazoden 3. JJud PpepenuuanvHoe ucuucnenue ¢pyHkuuii 00Holi nepemeHHOlI
3.1. | [IpousBoHas u 4 4 - 8
OK-7,
Ivddepennran GyHKIUNA
3.2. | UccnepoBaHue noBeieHUs 2 2 2 6 OIIK-3,
OIIK-4
dyHKITUN
Pa3zden 4. HnmezpanvHoe ucuucneHue gyHkuuu 00Holi nepeMeHHOli
4.1. | HeomnpenienneHHBINM UHTErpasl 2 2 2 10 OK-7,
4.2. | OnpenesneHHbIe U 2 2 - 4 OIIK-3,
HecoOCTBeHHbIe HHTerpasbl OIIK-4
KoHnTtposnbHas paboTa 12 12
3auer 27 27
Hroro 3a 1 cemectp 16 16 94 126
Cemectp 2
Pa3zden 5. [Jugd pepenuuanvroe ucuucneHue ¢yHkuuii HeCKOAbKUX NepeMeHHbIX
5.1. | @YHKIIMM HECKOJIBKUX 2 8 10
MepeMeHHbIX
5.2. | Ilpepen v HenpepbHIBHOCTh 2 2 8 12 OK-7,
(QYHKIIMM HECKOJIBKUX OIIK-3,
IepeMeHHbBIX OIIK-4
5.3. | OKCTpeMyMbl QyHKIIMHU 2 2 8 12
HECKOJIbKUX IlepeMeHHbIX
Pazoen 6. HumezpanvHoe ucuucaeHue GyHKUUU HECKOIbKUX NePeMeHHbIX
6.1. | KpatHble uHTerpasbl 2 2 8 12 OK-7,
OIIK-3,
OIIK-4
Pa3zoen 7. Paowt
7.1. | YucnoBble psijibl 2 4 8 14 OK-7,
7.2. | CreneHHbIe psIibl 2 2 8 12 OIIK-3,
OIIK-4
Pazoen 8. ObvikHoBenHoe dug pepeHuuanvHoe ypabueHue
8.1. | lluddpepennmanbHbie 4 4 8 16 OK-7,
ypaBHEHUsI epBOTro MOpsiAKa OIIK-3,
8.2. | OmHOpOIHBIE U 4 4 8 16 OIIK-4




HEOHOPOJHbIe JINHeNHbIe
nriddepeHIaIbHbIe
ypaBHEeHHUsI
KoHnTtposnbHas paboTa 12 12
JK3aMeH 27 27
Hroro 3a 2 cemecTp 20 20 86 126
Hroro: 36 36 180 252
3aouHas popma
KosnuecTBo 4acoB Popmupy-
Bup Camocrost | Bcero eMblIe
Ne | HammenoBanue pasgenoB | Jlekiy
/i o TeM - 3aHATHS TeJIbHas no KOMIIeTeH-
) (JIP, IT3) paborta TeMe 1007
(CP) (OK, OIIK)
1 2 3 4 5 6 7
Cemectp 1,2
Pa3zoen 1. B6edenue 6 ananus
1.1. | MHuoxectBa - - 9 9 OK-7,
1.2. | ®ynkuumn 2 - 8 10 OIIK-3,
OIIK-4
Pa3zden 2. IIpeden u HenpepviBHocmb
2.1. | llpenen - 1 12 13
H(E)CJ'IHE!L[OBaTeJ'IbHOCTI/I OOHKIjé
2.2. | Ilpenen pyHKIMM 2 1 13 16 OHK_— 4’
2.3 | HenpepsIBHOCTb GYHKIIAU - 2 13 15
Pazoden 3. JJud pepenuuanvHoe ucuucaenue ¢yHkuuii 00Holi nepemeHHOlI
3.1. | IIpousBoaHast u 2 2 13 17
OK-7,
mddepeHnran GyHKIUNA
OIIK-3,
3.2. | UccnepoBanue oBeieHUS 2 2 13 17 OITK-4
dyHKIIUU
Pa3zoen 4. HumezpanvHoe ucuucaeHue GyHKuuU 00HOIi nepeMeHHO Tl
4.1. | HeomnpeieneHHbINM WHTErpasl 2 11 13 OK-7,
4.2. | OnpeneneHHbIe U - 2 13 15 OIIK-3,
HecoOCTBeHHbIe UHTerpajbl OITK-4
KonTposbHas pabora 18 18
3auer 9 9
Hroro 3a 1,2 cemecTp 8 12 124 144
Cemectp 2
Pazoen 5. Jud pepenuuanvroe ucuucnerHue GyHkuuii HECKOAbKUX NEPeMeHHbIX
5.1. | ®yHKIIUU HECKOJIBKUX - - 1 1
nepeMeHHbIX
5.2. | Ilpenen v HenpepbIBHOCTh - 2 15 15 OK-7,
YHKITUM HECKOJIBKUX OIIK-3,
IepeMeHHbBIX OIIK-4
5.3. | IkcTpeMyMbl QYHKIINH 2 2 10 14
HECKOJIbKUX ITepeMeHHbIX
Pa3zden 6. HnmezpanvHoe ucHucnaeHue GyHKUUU HECKOTbKLUX NePeMeHHbIX
6.1. | KpaTHble uHTerpaJbl - - 15 15 OK-7,
OIIK-3,
OIIK -4




Pa3zden 7. Paovt
7.1. | YucnoBble psijibl 2 2 15 19 OK-7,
7.2. | CrerneHHbIe psifibl - 2 15 17 OIIK-3,
OIIK-4
Pa3zden 8. ObvikHoBenHOoe dud PeperHuuanvHoe ypabHeHue
8.1. | uddepennuanbHble 2 2 15 17
ypaBHEHUsI TTIepBOro Mopsijika
OK-7,
8.2. | OgHoposHbie U 2 2 15 19 OIIK-3,
HEeOTHOPO/IHbIe JIMHEeUHbIe OIIK-4
nuddepeHIaIbHbIE
ypaBHEHUsI
KonTposnbHas pabora 18 18
JK3aMeH 9 9
Hroro 3a 3 cemecTp 8 12 88 108
Hroro: 16 35 201 252
VY4yebHas JedgTeJIbHOCTb COCTOUT U3 JIeKL[I/II‘/JI, IMPAKTHUYeCKHUX BaHHTHIZ,

CaMOCTOSITeJIbHOW paboThl, KOHTPOJILHOM pabOTHI.
3.1.ConeprkaHue oT/IeILHBIX Pa3/iejioB M TeM

Pa3nen 1. BBenenue B aHain3.
Tema 1.1. Muomcecméba.

HEIXCTBHTEHBHLIE 4yhCjla, UX CBOMCTBA. YucnoBbele MHOXeCTBa. JJIeMeHThI
aJIFE6pr MHOxecTB. O603HaueHus1 ol CyMM U HpOHSBBI[EHPIﬁ. OerCTHOCTb TOYKH.
OI‘paHI/I‘-IEHHbIe MHO>XeCTBd. HEKapTOBbI KOOPAOWHATHI Ha ITJIOCKOCTH.

Tema 1.2. Pynxuuu.

Yucnosble ¢yHkimu. Crnocobnl 3aganus ¢yHkiyi. Ob6acTb omnpejeyieHus U
MHO>XeCTBO 3HaueHU GyHKImM. ['paduk byHknmu. CnoxxkHas U obpaTtHasi GyHKITHU.

XapakTepucTUKu  (QYyHKIMH:  YeTHOCTb W  HEYeTHOCTh, I[epPUOJIUYHOCTS,
MOHOTOHHOCTb, OTPaHUYEHHOCTb.
CrernenHas, II0Ka3aTesbHas u JorapupmMudecKast QYHKIMH.

Tpuronomerpudeckne QGyHKIMM U OOpaTHble K HUM. JJjieMeHTapHble (QYHKIIWH.
CBoWCTBa OCHOBHBIX 3JIeMeHTapHbIX QYHKITUH.

Paspen 2. IIpenen u HenmpepbIBHOCTb.

Tema 2.1. IIpeden nocnedoBamenbHocmu.

YucinosBble mocienoBaTesibHOCTH. (CrocoObl 3afjaHusl ITOCIeI0BaTeIbHOCTEMH.
[Iporpeccun.

ITpenen nocnepoBatenbHOCTU. EnWHCTBeHHOCTh mpefena. OrpaHUYeHHOCTb
CXOJISIIeNcs TTocyeioBaTesIbHOCTH. [lepexost k Tpejiesly B HEpaBeHCTBAX, TeoOpemMa o
beckoHedHo U OeckoHeYHO OoJblive

Tpex II0CiIenaoBaTeJIbHOCTAX. MadJibIe

I1ocjie0BaTeJIbHOCTH, nux CBOMCTBA. CBoiicTBa Impeaeios, CB4A3dHHBIE C

apupMeTU4eCKUMHU JIeUCTBUSIMHU.



MoHOTOHHBIE II0CJIe/I0OBATEIbHOCTH. Teopema Betiepirpacca 0
CYyIlIeCTBOBAaHWU IIpefiella MOHOTOHHOW OTpaHWYeHHOUW MOCIIeA0BaTeIbHOCTH. YHUCIIO
e.

Teopema KanTopa o cTarvBammmxcst oTpe3kax. TouHble IPaHUIbl YHUCIIOBOTO
MHOXeCTBa.

Tema 2.2. IIpeden pyHkuuU.

IIpenen ¢ynkummu. PasznuyHble TUIBI IpefenoB: OJHOCTOPOHHME IIpefeibl,
npesiejisl B OECKOHEYHOCTH, OeCKOHeuyHble Iipefleibl. beckoHe4YHO Masble U
OeckoHedyHO OonbiMe QYHKIOUM, WX CBOMCTBAa. (OCHOBHBIE CBOMCTBA IIpeJiesioB
dyHKIMM: apudmMeTHIecKue IedCTBUS HaJl IpeliejlaMi, OrPaHUYeHHOCTb, Iepexo]] K
npesieyiaM B HepaBeHCTBaX. l[lpenen ciioxHoU ¢yHkimu. CpaBHeHMe OeCKOHEYHO
MaJIbIX (PYHKITHH.

ITepBeIii 1 BTOpOU 3aMedaTellbHble TIpeJleribl.

Tema 2.3. Henpepuvi6Hocmb (hyHKUUU.

HenpepbiBHOCTb QyHKIIMM B TOuYKe. HempepblBHOCTH CyMMBbI, Pa3HOCTH,
IIPOM3BeIeHUs M YaCTHOI'O HelpepbIBHbIX (PyHKIMH. HenpepelBHOCTb CJIOXKHOM M
obpatHoui ¢yHkiMU. HemnpepblBHOCTh 3eMeHTapHbIX QyHKIWNW, Teopema o
COXpAaHEHWM 3HaKa HelpepblBHOM QYyHKIWK. Todku paspbiBa QyHKIWH, HX
KJIaCCUDUKAITHSI.

CBoricTBa (QyHKIIMM, HellpepbIBHBIX Ha OTpe3Ke: TeOpeMbl O CYIeCTBOBaHUU
KOPHSI, O IPOMEeXXYTOYHBIX 3HAYeHUsIX, 00 OrpaHMYeHHOCTH QYHKIIMH, O JOCT>KeHU!
HavOOJbIIEr0 W  HauWMeHbIero 3HaueHWW. PaBHOMepHas HeNpepbIBHOCTD.
[TayTHHHBIE MOJIENIN PBIHKA.

Pazgen 3. lu¢ppepeniinanbHoe McurcieHHe GpyHKIIUI OTHOH IlepeMeHHOH

Tema 3.1. IIpousbodHas u duggepeHuuan.

[IpousBonHas ¢yHkumu. uddepenurpyemocts U quddepeHan QyHKIAN.
HenpepriBHOCTE muddepennupyemont ¢yHkruu. [IpaBuna muddepeHnpoBaHus
CYMMBI, Pa3HOCTH, IIPOU3Be[ieHUsI U YaCTHOTO JIBYX QYHKIWW, CJIO)KHOW U OOpaTHOM
¢dyukiumit. [Ipor3BoiHbIE OCHOBHBIX 3J7IeMeHTAPHbIX QPYHKIIAM.

['eoMeTpryueckuii CMBICT TPOU3BOJHOU U AuddepeHIvana QyHKIUAU.
Y paBHeHUe KacaTelbHOU K rpaduKy QYHKIUH.

JlokanmpHblli 3KCTpemMyM @yHKIMUA, TeopemMa ®depma. Teopembr Posg,
Jlarpamka u Koiw.

[IpaBusio JlonuTanst pacKpbeITUSL HeonpeeJeHHOCTeH!.

[IpousBonnble 1 nuddepeHrabl BICIIUX OPSIKOB.

Tema 3.2. Hccnedobanue noBedeHus pyHKUUU.

[Ipyr3Hak MOHOTOHHOCTW (QYHKIMM HAa HWHTepBase. JlocTaToyHble YCIOBUS
JIOKAJIbHOT'O 3KCTpeMyMa.



Boeinyksible  (BoTHYThble) &yHKIMA. JlocTaTouHble YCIIOBUSI BBITYKJIOCTH
dynkmu. Heob6xoaMMblil U 1OCTaTOYHBIM IPU3HAKKU TOYKHU Ieperuba.

AcumnToThl rpaduka ¢yHkiuu. OOIimasi cxema HCCeloBaHUs (QYHKIWMA U
IIOCTPOeHMS ee rpaduKa.

OTpICKaHWe HaubOoJIbIIIero ¥ HauMeHbIIero 3HauyeHru GYHKITMA Ha OTpe3Ke.

Pa3znen 4. UuterpanbHoe ncuncienue QyHKIMHA OHOM IepeMeHHOM’

Tema 4.1. HeonpedeneHHblli uHmezpan.

[TepBooOpasHas U HeompejieieHHbIM WHTerpai. Tabsuiia HeorpeeneHHbIX
vHTerpaioB. (CBOWCTBa HeOIpe[leJIeHHOTO WHTerpajga. 3aMeHa IepeMeHHOW B
HeollpeJleJIeHHOM MHTerpajie, MHTerPUPOBAHUE 110 YaCTsIM.

HHuTerpyupoBanve palMOHAIbHBIX QYHKIUMK. HHTerpupoBaHve HEKOTOPBIX
KJIaCCOB UPPALIMOHAIbHBIX U TPAHCIIeH/IeHTHBIX PYHKITUH.

3aladya 0 BBIYUCIIEHWU IUJIONMIQ[IM KPUBOJIMHENHOW Tpamnenuu. OrnpeJiesieHHbIN
vHTerpai (1o Pumany) u ero cBoiictBa. UHTErpupyeMocTh HelpepbIBHOU (yHKITUH.
AJITMTUBHOCTD OTIpeJielIeHHOTO UHTerpaia. TeopeMa o cpefiHeM.

Tema 4.2. OnpedeneHHble U HecObCmMBeHHbIE UHMe2PAlbl.

HWurerpan ¢  1niepeMeHHbIM  BepxHuUM  mpeniesioM.  CylllecTBOBaHHe
1epBo00Opa3HOM Jijis HenpepbIBHOU QyHKIMU. PopMyiia HeioToHa-JIelibHMIIA.

3amMeHa IepeMeHHOM B OIpe/leJIeHHOM WHTerpajie, HWHTerpMpoBaHue II0
YJacTsIM.

['eoMeTpuyeckve TPWIOXKEHUSI OIpe/leJIeHHOTO UWHTerpajia: BbIUUCIeHHe
TJIOIIAAM KPUBOJIMHEMHOM Tpareluu U o0bemMa Tejia BpalleHus!.

HecobGcTBeHHble  WHTerpajibl C  OeCKOHEYHbIMH  TIpefieJlaMM U OT
HeorpaHW4YeHHbIX GyHKIMN. [Ipr3Haku CXOIMMOCTU HECOOCTBEHHBIX UHTEIPAJIOB.

[IpubmkeHHOe  BbIUMCIIEHWe — OlpeJleJieHHbIX — UHTerpajioB.  PopMyiibl
MPSIMOYTOJIbHUKOB Y CUMIICOHA.

Paznen 5. [duddepennuanbHoe mucyucieHne QYHKIOUN HECKOJIbKHUX
nepeMeHHbIX.

Tema 5.1. PyHKyuu HECKONLKUX NEPEMEHHDBIX.

[IpoctpancTBo R". CBoicTBa paccrosinus. OKpecTHOCTh TOUKU. BHyTpeHHME U
IrPaHUYHble TOYKM  MHOXecTBa. OTKpBITbIe W 3aMKHYTble  MHOXEeCTBa.
H3omvpoBaHHbIe U MpeJielibHble TOUKKM MHOXeCTBa. OTpaHAYeHHble MHOXKeCTBa.

CXOMMMOCTh IOC/Ie[IOBAaTeJIbHOCTA TO4Yek B R", ee 3KBUBaJIEHTHOCTb
MOKOOPJIMHATHOU CXOJIMMOCTH.

DYHKIMY HECKOJIbKUX IepeMeHHbIX. [loBepxHOCTH (JIMHUM) YPOBHS (PYHKIUU.
OnemMeHTapHble GYHKIIUA HECKOJIbKUX IepeMeHHbIX.



Tema 5.2. IIpeden u HenpepblBHOCMb PYHKUUUL.

[Ipegen u HemnpepbIBHOCTb (YHKIMM HECKOJbKUX IlepeMeHHbIX. (CBOMCTBa
(YHKIIMKM,  HelpepblBHBIX  HA  3aMKHYTOM  OTPAaHWYEHHOM  MHOXeCTBe:
OTrpaHU4YeHHOCTb, JOCT)KeHWe Hau0OoJIbIIero ¥ HaMMeHbIIero 3Ha4eHuH!.

YactHble npousBoAHble, OudbdepeHnIMpyeMocThb, auddepeHian GyHKIIUU
HECKOJIbKUX  1epeMeHHbIX. JlocraTouHoe  ycioBue — auddepeHIIMPYyeMOCTb.
HernpepbiBHOCTB M depeHInpyeMon PyHKIUH.

[IpousBosiHas cinoxxHOM GyHKIMH. [Ipom3BOHAS 110 HANpaBJIEHUIO, TPAJIEHT.
CBoricTBa rpajiieHra.

YacTHble POX3BO/IHbIE BHICIINX MTOPSAKOB. TeopeMa 0 paBeHCTBe CMelllaHHbIX
MIPOU3BO/IHBIX.

Tema 5.3. Dkcmpemymbl PYHKUUU HECKONILKUX NEPEMEHHBIX.

JlokanbHBIA 3KCTPeMyM (YHKIIMM HECKOJIbKHX IlepeMeHHbIX. Heobxomumoe
yCJIOBME IepBOro mnopsiaka. JlocraTodHble YCIIOBHSI CYIIECTBOBAHUS JIOKAJIbHOIO
3KCTpeMyMa.

Boeinykibie MHOKecTBa B R".Beimykibie (BOTHYTBIE) W CTPOTO BBIMYKJIbIE
(BorHyThHle) QYHKIMM HECKOJIBbKUX IlepeMeHHbIX. Heobxogmmoe ¥ JocraTodHOe
YCJIIOBHE BBINYKJIOCTUA. JlOCTaTOYHOE YyCIOBHME CTPOTOW BBINYKJIOCTA JIBAXKIbI
mibdepennpyemoit  ¢yHKIUU. Kputepuii BBITYKJIOCTA (CTPOTOM BBIMYKJIOCTH)
KBaJIpaTUIHOU GOPMBI.

OKCTpeMYMbI BBINTYKJIbIX (BOTHYTBIX) QyHKIMHA. TeopemMa o r1iiob6ajibHOM
XapakTepe 3KCTpeMyMa BBINYKJIOW (QYHKIMU. TeopeMa O JOCTW>KEHUM BBITyKIIOH
dyHKIMe! 17100aIbHOTO 3KCTPeMyMa B CTAallMOHAPHOW TOYKe.

Haxoxnenue riobanbHBIX 3KCTPeMyMOB JuddepeHIMpyeMord (GYHKIMU Ha
3aMKHYTOM OI'PaHWUYEHHOM MHO>XeCTBe.

Pasgen 6. HMurerpanbHoe wucumcieHne (QyHKIUIT  HeCKOJIBKHUX
1epeMeHHbIX.

Tema 6.1. KpamHble uHmMe2pabl.

KpaTHble vHTerpasisl (OBOMHBIE W TPOWHBIE), UX CBOMUCTBA. ['eomMeTpuyeckuii
CMBICJI IBOMHOTO MHTerpaia. CBeJleHHe KpaTHOTO UHTerpajia K IOBTOPHOMY .

dopMysa 3aMeHbl IepeMeHHBIX B JBOMHOM WHTerpasie. Kcrosb3oBaHue
IIOJISIPHBIX KOOPJAUWHAT ISl BBIYMCIIEHUS! ABOMHBIX MHTEIPaOB.

Pasznen 7. Pannl.

Tema 7.1. YucnoBble psowl.

Yucnosele psabl. CxoauMocTh M cymma psjga. HeoOxomumblii Npu3HaK
CXOJIUMOCTH.

10



YuciioBble psibl C TOJIOXKUTETbHBIMUA YJleHaMU: KPUTEpUM CXOJAUMOCTH.
JlocTaToyHble TNpPU3HAKKA CXOJMMOCTH: IEpBbIi M BTOPOM MpPU3HAKU CpPaBHEHWS,
npusHak Jlamambepa u Koiu B nipefenbHOM dopme, MHTErpalibHBIN ITpr3Hak Koiu.

3Hakouepenytoimecs psabl. [Ipusnak Jleiibnuma. OreHka ocraTka psija.
AOBCOMIOTHO CXOASIIMECs PSAIbl U UX CBOMCTBA. Y CJIOBHO CXOASIIMECS PSJIbL.

Tema 7.2. CmeneHHble padbl.

CrenenHble psiibl. Teopema Abessi. O61acTb, MHTEPBAN U paiyC CXOAUMOCTH
crereHHOTO psiia. CBOKCTBA CTEIeHHOTO Psijia Ha UHTepBajie CXOAUMOCTH.

Psan  Maknopena. /[locraTouHble yCIOBHSI —Pa3iioXKUMOCTA (QYHKIMU B
Maksopena. Paznoxenus GyHKImMiA e, sinx, cosx, (1 + x)?, In(l + x) u arctgx B psij
Makiiopena. CrerneHHble PsSbI C TPOU3BOJIbLHBIM IIEHTPOM WX WHTEPBAJIbI
cxogumocTtu. Psn Teinopa.

Paspgen 8. OobikHOBeHHBIE THddepeHITHaILHbIE YPaBHeHHSI.

Tema 8.1. /luppepenuuanvHule ypabHeHus nep6o2o nopsidka.

ObbikHOBeHHBIe TUddepeHIIaIbHbIe YpaBHEeHUsI N-TO TOPS/iKa, OCHOBHBIE
noHsTys. uddepeHninanpHble ypaBHeHUS] MIePBOrO IOPsAKA, HOpMalibHasi dopma.
[lone HampaBiieHW, UWHTerpajgbHble KpuBble. 3amadya Komm. Teopema o
CYIlleCTBOBAaHUU U e[IMHCTBEHHOCTH pellieHus 3ajayu Koiiy [ij1s1 ypaBHeHUs! 11epBOro
nopsijika B HopMajibHOU ¢opme. Obiee ¥ 4yacTHOe pellieHUs] ypaBHeHMs. OOy
uHTerpaj. Ocobble pelieHusl.

HekoTopble TUIIBI MHTEIPHUPYEMbIX YPaBHEHUM TIepBOTo MOPSJIKA: YpPaBHEHUS C
pa3feNsIoNMMUCS  TTlepeMeHHbIMY, OIHOPOJIHble, B TMOJHBIX JuddepeHnnanax,
JMHelVHble, bepHyIum.

Tema 8.2. O0HOpoOHble U HEOOHOPOOHble JuHeliHble JugdepeHuuanbHble
ypa6HeHusl.

Jlunelinble nuddepeHnanbHble ypaBHeHHUs. Teopema O CyllleCTBOBaHUH U
e[IMHCTBEHHOCTH  pemieHusi.  OJIHOpPOJIHbIE U HEOJHOPOJIHble  JIMHEWHbIe
nvddepeHiiaibHble ypaBHeHUs. TeopeMa 00 0O0IemM pelieHuu JIMHEWHOTO He-
OJTHOPOAHOTO YypaBHeHMs. lIpocTpaHCTBO pellleHUM JIMHEMHOTO OJIHOPOJIHOTO
ypaBHeHUs, (yHJlaMeHTallbHasgs cUcTeMa perieHud. Omnpenenurtens BpoHckoro
cuctembl perieHud. TeopemMa 00 o0ieM pelieHUM JIMHEMHOTO OIHOPOJHOIO
ypaBHEHUS.

JIvuHelriHbIE nubdepeHIaIbHbIE ypaBHEeHUs C IIOCTOSTHHBIMU
ko3dduiieHTaMu (Ha MpUMepe ypaBHEHHUM BTOPOTO MOPsi/iKa). XapaKTepUCTUIeCKoe
ypaBHeHHe U ¢yHIaMeHTallbHasi CHUCTeMa pellleHU OJHOPOJHOTO ypaBHEHWUSI.
[TocTpoeHre YacTHOTO pellleHHdss HEeOJHOPOJHOTO YpPaBHEHHWsI C IPaBOM 4YacCThbIO
CHelualbHOTO BHla METOJIOM HeollpefieJieHHbIX KO3 dUITHEeHTOB.
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4. Yuebno-meropuueckoe u undopmanuonnoe obecredenne
MHCIHILUTHHEL (MoIyas)

4.1. CiiicoK 0CHOBHOH JIHTEPAaTy Pbl

1. BapBaymos, B. E. Maremaruueckuit ananmus: N-MepHoe NpocTpaHCTBo.
dyuxaun. IKkcTpemyME ; yuebuuk / B, E. bapBaymos, H. B. [lonoea. — Mocksa ;
HMH®PPA-M, 2022. — 341 c. — (Boicmee obpa3zosanue: Baxanaspuar). — DOI
10.12737/19603. - ISBN 978-5-16-011829-1. - Tekcr : anexrponnsid. - URL:
https://znanium.com/catalog/product/1853512

2. lepmmues, B. . Maremarideckuii asanus : yyebnoe nocobue [ B, T
[Hepimues, — Mocksa : HH®PA-M, 2019. — 288 c. — (Bricmee tgﬁ dadBaHme:;
Bakanagpmar). - ISBN 978-5-16-005488-9. - Texcr : snexrpo ;,-..a- ;
https://znanium.com/catalog/product/1008011 AL EF, -Eé’zﬂ?,

{ E.l %\PEMKHL‘-" e

4.2. ClIHCOK JOIMOIHHTeNLHOH THTepd

1. IlanTenees, A. B. MaremaTu4eckuii aHanu3 ¥ y4ebHoe nu»:_{_}ﬁmg; 'ﬁ--A.B.
[Tanrenees, H.H, Casocresanosa, H.M. @egopora. — Mockea @ HI—ILI}P'PL—M. 2021,
— 502 c¢. — (Boicmee obpazosanue: bakanasgpuar). — DOI 10.12737/1077332. -
ISBN  978-5-16-016008-5. - Texkcr :  oanektponHemi, -  URL;
https://znanium.com/catalog/product/1219350



Tabmura 3. [lepedens MHGOPMAIIMOHHBIX PECYPCOB

No HaumenoBaHue Anpec
/1
1 ®PenepanbHbid nopTan Poccuiickoe obpa3oBaHue http://www.edu.ru/
2. MaTtemaTuueckas SHIIUKJIOIeIU http://gufo.me/matenc_a
3 Caitt Anekcanjipa Jlapuna: «Kypc Boiciieit http://alexlarin.net/
MaTeMaTUKI»

4.4. MeToquuecKkue yKa3aHMs JI1 00y4aIOIIMXCS 10 0CBOCHHIO TUCIHMILTHHBI
(Momy.110) 1 CAaMOCTOSATEILHOH PadoTHI

1. HuddepeniinaribHoe ucuucieHne: y4deb.-MeTojl. Mocobue / COCT.:
M.B.I'pynuna, B.H.ba6bun, P.T.bunbganoB; HoBocub. roc. arpap. yH-T.
Hnxenepneiii nHCTUTYT — HOBOCMOMpPCK, 2015 — 91 c.

2. HHurerpanbHoe vcuucieHnue: yueb.-Meto]1. mocobue / coct.: B.H.babuH,
P.T.bunppganoB, M.B.I'pynuna; HoBocub. roc. arpap. yH-T. HHXeHep.WH-T. —
HoBocubupck, 2015. - 117 c.

4.5. llepeyenr MH(}OPMAIMOHHBIX TEXHOJOIHH, HCHOJIb3yeMbIX IIPH
OCYIIIeCTBJICHHH O00pa30BaTeJILHOr0 MpoIecca II0 AUCHHIUIHHE (MOJYJII0),
BKJIIOUasi IlepedeHb IIPOrpaMMHOro obecredeHHss H HH(POPMaIHMOHHBIX

CIIPABOYHbIX CHCTEM, HATJIA/THbIX I0COOMI
Tabmnuna 4. [lepedeHs JIMIIEH3MOHHOTO IIPOTPAMMHOI0 0becreyeHus

No HaumenoBanue Koin-Bo Tun muied3nu wim
I/ KJIIOuer paBo00OIafaTellb
1. | MS Windows 2007 1 Microsoft
MS Office 2010 Prof (Word, Excel, Access, 1 Microsoft
PowerPoint)
3. | bpoysepMozillaFireFox 1 MozillaPublicLicense
4. | ITourtosnlii kameHT Thunderbird 1 MozillaPublicLicense
5. | daunoseiii MmeHnekep FreeCommande 1 Becnmatuasg

Tabmuma 5. Ilepeyenb miakatoB (10 TeMam), KapT, CTEeHAOB, MaKeTOB, Ipe3eHTallui,
GWIBMOB U T.JI.

No Tun HanmenoBanue [Iprmevanue
n/n
1. | Ilyjakat Tabsriia Mpou3BOJIHBIX 2 mylakara
[Tnakar Tabnuia uHTerpagoB 2 m1aKara

5. OnucaHue MaTepHaJIbHO-TeXHHUYECKOMH 0a3bl

Tabmuna 6. [lepeyeHb UCTO/Ib3yeMbIX TTOMEITIeHUM

No Tun aynuropuun [Tepeuenn o6opynoBaHMs
ayAMTOPUH
H-307 Aynutopus nis 3aHstul | [lepeHocHOM BueonpoeKkTop, JoCKa yuyebOHas,
«YuebHas CEeMHUHApPCKOT0 THUIIA, HOYTOYK ITepeHOCHOH.
ayIUTOPUS» TPYIIIOBBIX 51
WHJIMBU/TyaTbHBIX
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KOHCYJIbTalyH,
TeKyIlero KOHTPOJSL U

IIPOMEXYTOYHOMN

aTTecTaluu.
A-4 Aynutopust BupeonpoekTop, MIPOEKITMOHHBIN 9KpaH,
«JlekIMoHHasl | JIeKIMOHHOTO THIIA HOYTOYK, ayAM0Y CUJIUBAIOIIAS CHUCTEeMa,
ayqUTOPUS» MUKPOQOHBI 2 MIT., 3KpaH, IOK-Kamepa, [OCKa

MapKepHasl.

6. Ucnosib3yemble HHTepaKTUBHBIE (JOPMBI U MeTObI 00yUeHHs 110 JHCIUILINHEe

Tabmuna 7. AKTUBHBIE U UHTepaKTUBHbIE (GOPMBI U METO]Ibl 00ydeHus

Ne | Tema Kos-Bo | Bup y4ye0HBIX Hcnonn3yemsle P opmMupyemble
/i JacoB 3aHATHI HHTePaKTHBHBIE KOMITeTeHIIHH
obpa3zoBaTe/bHbBIE (OK, OIIK)
TEeXHOJIOTHH
1. OK-7, OIIK-3,
MHo>ecTBa 4 JI Mertop «KpyTJIOTO CTOJIa» OITK-4
2. AHanm3 KOHKPeTHBIX
DYHKIUY HECKOITBKUX .
6 I13 y4eOHBIX CUTYyalluh
nepeMeHHBIX
(casestudy)
3. ITpepenu AHAIS KOHKDE
HEeITpPephIBHOCTh HaJIM3 KOHKPETHDIX OK-7, OIIK-3,
6 I13 y4eOHBIX CUTYaIH
(YHKIMN HECKOJIbKUX OIIK-4
(casestudy)
nepeMeHHbIX
4, JKCcTpeMyMbl PyHKITHH AHanm3 KOHKPeTHBIX
HEeCKOJIbKUX 6 I13 y4eOHBIX CATYaIHA
TepeMeHHbIX (casestudy)
5. Omnpepenennblie u AHam3 KOHKpeTHBIX
HecOoOCTBEHHbIE 6 I13 y4eOHBIX CUTYyalun
HHTErpasbl (casestudy) OK-7, OIIK-3,
6. H . AHanM3 KOHKPeTHBIX OIIK-4
eonpeieleHHbIe N
AHTOrDAILL 8 113 y4eOHBIX CUTyallun
P (casestudy)
Hror 36

7. Ilopsimok aTTecTanyu CTyJeHTOB II0 JVCIUILINHe

i arrectaliiv CTYHeHTOB II0 JUCHUIUIMHE MCIIOJIb3yeTCsl TPaJUuIMOHHAs
CHCTeMa OIIeHKH 3HAaHUU.

dopmMa arTecTalum — 3K3aMeH

— OTMETKAa «OTJIMYHO» BBICTABJISIETCS CTYJIeHTY, eClIM OH TTyDOKO W MPOYHO

YCBOWI TPOrPAaMMHBIA MaTepuall, KCYepIbIBAOIe, I0C/Ie/IOBaTeJIbHO, YeTKO |
JIOTUYeCKU CTPOMHO ero M3jaraeT, yMeeT TeCHO YBS3bIBaTb TEOPUIO C MPAKTUKOMH,
CBOOOJTHO CIIpaBIISIeTCsl C 3ajladaMU, BOINPOCAaMU U JIPYyTUMU BUIAaMU TPUMEHEeHUsI
3HaHWM, TMpUYeM He 3aTPYJHSeTCs C OTBEeTOM MpPU BHUJOM3MEHEHWU 3aJJaHUM,
WCIOJIb3yeT B OTBeTe Marepual MOHOTrpadpuueckod JMTepaTyphl, IPaBUIbHO
0OOCHOBBIBAeT TMIPUHSATOE pellleHre, BiafieeT Pa3HOCTOPOHHMMU HAaBbIKAMU U
MprieMaMU BbITIOJTHEHUS MPAKTUYeCKUX 3a/iay.

— OTMETKAa «XOPOIIO» BBLICTAB/ISIETCS CTYJIeHTY, eCii OH TBepJi0 3HaeT
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MaTepHuaJl, TpaMOTHO U IO CYIIeCTBY H3jlaraeT ero, He JIOIyCKasl CyIeCTBeHHBIX
HETOYHOCTe B OTBeTe Ha BOIMPOC, IIPaBWIBHO IIPUMEHsIeT TeopeTHdecKue
NOJIOXKEHUSI TIPU  pellleHWH TpaKTUYeCKWX BONPOCOB W 33jad, BiajeeT
He0OXOTMMBIMU HaBbIKaMH U TIPHEMaMU UX BBIITOJIHEHUSI.

— OTMeTKa «yHOBJIETBOPUTEJIBLHO» BBICTABISIETCS OOYyYaloIeMycsl, eciid OH
uMeeT 3HAHWS TOJIbKO OCHOBHOTO MaTepuaja, HO He YCBOWI ero erajie,
JIEMOHCTPUPYeT HeOCTaTOYHO CHUCTEeMAaTU3UPOBAaHbl —TeopeTUYecKhe 3HAHUS
IPOrPaMMHOTO MaTrepuasa, IOMyCKaeT HEeTOYHOCTH, HeAOCTaTOYHO TPaBUJIbHBIE
$OpMyIMpPOBKY, HapyIIeHUs] JIOTUYeCKOM I0C/IefoBaTeJIbHOCTH B  HU3JIOXKEHUU
IPOTPaMMHOIO  MaTepuajia, MCHbITbIBAeT  3aTPyAHEHWs] TIPU  BBINOJHEHUU
MpaKTUYeCKUX paboT.

— OTMETKA  «HeyJOBJIeTBOPHUTEIbHO»  BBICTAB/IIeTCA  0OOydYaroIemycs,
KOTOpbIM He 3HaeT 3HAUYMUTeJbHOW YacTW INPOTPAaMMHOIO MaTepuaia, AOIyCKaeT
CyllleCTBeHHble OIIMOKM TIpU ero U3JIOKeHWH, HeyBepeHHO, C OOJIbIINMU
3aTpyAHEeHUsIMU BBINIOJIHSIET IpaKTUYecKue paboThI.
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7. Coraacosanme paboseit nporpaMms

CootsercTayer yueGHoMY Muany, pacienHoMy Yuensim coserom @IEOY BO
Hosocubupexoro IAY, nporokon ot «‘}_Ee ¥ 20N F

Pabouas nporpamma oBcyaiiesa u yTeepasiena

Ha 3acejanuH Kadenpu
MPOTOKON OT & o7 » [ 20 Ne 2
e ™
3arenyronmii kadgenpon Babun B. H.
i b, T ORI S $HO

pencenarens yuyebHO-MeTOAHYECKOTO
copeTa (KOMHCCHM) / & (& Qf—*""lﬁmma 0.I.
AL y PHOD
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