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1. HEJIX OCBOEHUSA JUCIHHAITIINHBI

11

cDOpMPIpOBaHI/Ie Yy yqamuxcs (I)yHZ[aMeHTaJ'H)HLIX TCOPETUYCCKUX 3HAaHUI OCHOB MaTeMaTUYECKOIO aHajii3a, METO40B U
HpI/IHO)KeHI/Iﬁ MATEMAaTHYICCKOI'0 aHaJIN3a K €CTCCTBCHHOHAYYHBIM 3aJa4aM U B HpO(beCCI/IOHaHbHOﬁ JACATCIBHOCTH.

1.2

dopMUpOBaHHE Y YHAILIUXCSl YMEHUH U HABBIKOB NPUMEHEHHS MTOJyYEHHBIX 3HaHUI U METO/I0B MaTEMaTHYECKOTO aHalIn3a
JUISL PELICHUs IPUKIIAJHBIX U MPO(ECCHOHATBHBIX 33724 U TIOCTPOCHUS MOJieNIel B TPOeCCHOHANBHON AEATEIbHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Iuka (pasger) OOIT: [51.0.04

2.1

TpeGoBaHus K NpeABAPUTEIbHON NOATOTOBKE 00y4alOLIerocs:

211

Jlns ycnenHoro ocBOeHUs! Kypca TpeOyroTcsl 3HaHUs B 00bEMe Kypca MaTeMaTHKU cpeJHel 0011e00pa3oBaTelIbHOM IIKOIIbI

2.2

Z[P[CHI/I]I.]'II/IH])I N MPAKTHKH, VI KOTOPbBIX OCBOCHNE JAHHOM TUCUMIIJIMHBI (MOZ[yJIH) HeOﬁXOII]/IMO KaK
npeamecTrByrouiee:

221

BerInonHeHNe U 3alUTa BBITYCKHOW KBaTH()UKAIHOHHON paboThI

222

[ToaroroBka k ciaye u ciada roCyaTapCTBEHHOT'O dK3aMCHa

2.2.3

Teopus BeposiTHOCTEH

224

OCHOBBI 3aIIUTH HHOOPMAIHN

225

HNmurarmonnoe MOJCINPOBAaHUEC

226

HelipoxoMmproTepHbIe CHCTEMBI

227

IMapaienpHOE IPOrpaMMUPOBAHUE

3. KOMIIETEHIIMHA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJIMHBI

(MOJYJIS)

OIIK-1.2: PemaeT ypaBHeHHs1, ONUCHIBAIOLIIe OCHOBHBIE (pM3HYecKHe NPOLecChl, C IPUMeHeHHeM MeTO10B JIMHeHHOoii

a.nreﬁpbl U MATEMATHYECCKOI'0 aHA/IM3a

OIIK-1.5: Co3naeTr MaTeMaTH4YeCKHe MO/IeJIM 00beKTOB MPodecCHOHATBbHOI 1eSITeJILHOCTH M MPOTEKAIOIINX B HUX MPOIECCOB

B pe3yabTaTe 0CBOCHUA TUCHUIIVIMHBI oﬁylla}oumﬁcn JOJIZKCH

3.1

3HaTb:

311

TeopeTnueckre OCHOBBI (OCHOBHBIC TIOHSTHS U TEOPEMbI) MATEMAaTUYECKOTO aHATN3a, OCHOBHBIC METO/bI U MPHIIOKECHHUS
MaTeMaTHYECKOTO aHAJIN3a JIJTs PeIICHUs 3a/1a4 B 00JIACTH MAaTEMAaTHKK U €CTECTBEHHBIX HAYK, B MPOPECCHOHATBHON
JIEATEIILHOCTH.

3.2

YMmeThb:

321

I[CMOHCTpI/lpOBaTI) 3HAHUC U IOHUMAaHUE TCOPETHUCCKUX OCHOB, METOJOB 1 l'[pI/IJ'IO)KCHI/lﬁ MaATEeMaTU4YCCKOr'o aHajimsa.

322

HpI/IMCHﬂTb TOJIYYCHHBIC 3HAHUS U METOAbI MATEMATHYCCKOI'O aHaIn3a AJIsl PCIICHUSA MPUKIIaHBIX €CTECTBCHHOHAYYHBIX
3a4a4 1 NOCTPOCHUA Mojielieit B HpO(beCCI/IOHaHLHOI‘/‘I JACATCIIbHOCTH.

3.3

Baaners:

3.3.1

MeTOHaMI/I 1 HaBbIKaMHU PCHICHUA TUITOBBIX 3a/1a4 MAaTEMATHYCCKOI'0O aHaJlin3a, UX NPpUMCHECHUA ITPU PEIICHUHU NPHUKIaJAHBIX
€CTCCTBCHHOHAYYHBIX 3a/1a4d U IOCTPOCHUS MO,Z[CJ'ICﬁ B HpO(i)CCCHOHaHbHOﬁ JCATCIbHOCTHU.

4. CTPYKTYPA U COJEP KAHUE JTUCITUIIJIMHBI (MOAYJIS)

Kona

3aHATHS 3aHATHSN/ Kype 107001

HaunmenoBanue pasneno u TeM /Buj | Cemectp / | Yacos | Komneren- | Jlutepatypa IIpumeuanue

Pa3nen 1. Beenenne B ananus. Ilpenen
U HeNmpepbIBHOCTH (PYHKIMH.




11

Onpenenenne Gpynkiuu. CrocoObl ee
3aganus. ['paduky sneMeHTapHbIX
¢byukuuit. [Ipeaen yucnoBoii
[OCJIEI0BATENbHOCTH. MOHOTOHHBIE
nociuenoBaTenbHOCTH. OrpaHUyeHHbIE
HOCJIEI0BATEIbHOCTH. BepXHss, HIDKHSA,
TOYHAs BEPXHsIsl, TOUHAs HWKHSSI IpaHU
YHCJIOBOM IOCIEI0BATENBHOCTU. TeopeMbl
0 CXOSIIUXCS OCIIEI0BATENIbHOCTSIX.
Yucno e. IIpenen ¢pynkiuu. beckoneuno
MaJible ¥ OECKOHEUHO OOJIbIINE (PYHKITHH.
Ux cBoiictBa. OCHOBHBIE TEOPEMBI O
npejenax. 3aMedarebHble IPeIebl.
CpaBHEHUE OECKOHEUHO MaJIbIX.
HenpepbiBHOCTE (GYHKITUH.
Knaccuguxanus touek paszpoiBa. CBoiicTBa
(GYHKIMI HEPEPHIBHBIX HA OTPE3Ke
(reopems! Komy, Beliepiirpacca nepsas 1
BTOpAs).

/Jlex/

11

OIIK-1.5

JI1.1J12.1J13.3
01323354

1.2

Omnpenenenue ¢pyHknuu. CoocoOsl ee
3agaHus. ['paduku dmeMeHTapHBIX
¢ynkuuii. [Ipenen yncnoBoit
MIOCIIeI0BaTEIHHOCTH. MOHOTOHHEIE
nocJeioBaTeabHOCTH. OrpaHUueHHbIE
MIOCIIEIOBATEIbHOCTH. BepXHsist, HIDKHSS,
TOYHAsl BEPXHssl, TOUHAS HIDKHSASA TPaHU
YHCIIOBOH TOCIIEI0BATENEHOCTH. TeopeMbl
0 CXOJSILIUXCSA MOCIIEJ0BATEIbHOCTAX.
Yucno e. [penen pynkuuu. beckoneyno
MaJible U OECKOHEUHO OO0JIbIINE (QYHKLUU.
Ux cBotictBa. OCHOBHBIE TEOPEMBI O
npezenax. 3aMeuareNnbHble Ipeielbl.
CpaBHeHHE OECKOHEUHO MAJIBIX.
HenpepbIBHOCTD (HyHKIUN.
Knaccuduxkarnms Touek paspsiBa. CBoWcTBa
(GyHKIMH HEeNPEePHIBHBIX HA OTPE3Ke
(reopemnl Komm, Beiieprurpacca nepsast 1
Bropasi). /TIp/

11

OIIK-1.2
OIIK-1.5

JI1.2J12.2J13.3
0103203354

1.3

Onpenenenne Gynkimu. CrocoOb! ee
3ananus. ['paduky SneMeHTapHbIX
¢byukuuit. [Tpeaen yrcaoBoit
M0CJIeI0BAaTEILHOCTH. MOHOTOHHBIC
rociaenoBaTenbHOCTH. OrpaHNYeHHbIE
MOCJIEZIOBATENbHOCTH. BepXHss, HIDKHSAS,
TOYHAs BEPXHsIsl, TOUHAS HWKHSS IPaHU
YHCIIOBOM TOCIIE0BATEIBHOCTH. TeopeMbl
0 CXOASILINXCS MOCTIEI0BATENLHOCTSIX.
UYucno e. [Ipenen ¢pynkunu. beckoneyno
MaJible ¥ OECKOHEUHO OOJIbIIHNE (PYHKITHH.
Ux cBotictBa. OCHOBHBIE TEOPEMBI O
npenenax. 3aMedarenbHble TPE/IeIbl.
CpaBHeHHE OECKOHEYHO MalbIX.
HenpepbIBHOCTH (QyHKITUH.
Knaccudukanus Touek paspsisa. CBoiicTBa
(yHKUMI HEeNpEepBIBHBIX Ha OTPE3KE
(reopems! Ko, Beitepmrpacca nepsast u
Bropas). /Cp/

17

OIIK-1.2
OIIK-1.5

J1.1J12.1
JI2.2J13.3
0103203354

Pazgen 2. {uddepenuuanbHoe
ucunciaeHne GyHKuui oHOM
nepeMeHHOM’




2.1

Onpenernenue MpoU3BOTHON QYHKIIHH.
Omnpenenenue aubdepeHIUpyeMOoi
(ysakuuu. ['eomerpuyeckuii cMbICT
npou3BoJHON. OJHOCTOPOHHME
npownsBoHble. O0mMe npasuia
JuddepeHpoBanys (IpPOU3BOJHASL
CYMMBI, ITPOU3BEACHHS YaCTHOTO (DYHKIIHIA,
IPOU3BOHAS CIOXKHOHU QYHKIUHM).
[Tpon3BOJHBIEC AIIEMEHTAPHBIX (YHKIIHH.
Judpdepennyan byHKIUU.
I'eomerpudeckuii cMbicn. Juddepenuman
CJIOXKHOM (yHKIUY. IHBapHaHTHOCTh
(dhopmbl iepBoro auddepeHnuana.
ITpousBoauble U AU GepeHIUaNb] BBICIIHX
nopskoB. Auddepenupopanue GpyHkumun
3a7aHHO mapamerpudecku. CBoicTBa
muddepenunpyembix GpyHkimii (Teopembr
®epma, Posus, Jlarpamxka, Komm).
[pasuo Jlonurans. ®opmyrna
Telinopa-Makinopena. Bozpacranue u
yObIBaHHE PYHKIMHA. DKCTPEMYMBI
¢yukuuit. Heobxonumoe 1 10CTaTOUHOE
YCIIOBHS CYILECTBOBAHHS SKCTPEMyMa
¢yukiuu. Beimykinocts Gynknun. Touku
neperuda. AcumnroTsl. MccnenoBanue
¢yskupnii. Cxema NOCTpOeHUs rpa)uKoB
dhyHKIMH

/JTex/

10

OIIK-1.5

JI1.1J12.1J13.1
JI3.3
0105203354

2.2

Omnpenenenue NPOU3BOJHON GYHKIINY.
Onpenenenue quddepeHunpyemoit
¢yukuu. I'eomeTpudecKuii CMBICI
npon3BogHON. OTHOCTOPOHHHE
npousBogHble. O0LIMe paBuiia
nmuddepeHnnpoBanus (IPOU3BOTHAS
CYMMBI, [IPOU3BEAEHUS YACTHOTO (DYHKIIHIA,
MIPOM3BOJIHAS CIIOKHON QYHKIIHH).
IIpousBoHbIe 3IIEMEHTAPHBIX GYHKIUIL.
Juddepenuuan GyHKIHH.
T'eomerpuueckuii cmbici. Juddepenipan
CIIOXKHOU (yHKIMH. IHBapHaHTHOCTh
(dhopmbl iepBoro auddepeHnuana.
IIpousBonusie u nudhepeHIraIbl BEICIIUX
nopsikoB. uddepenmpopanue GyHkmun
3aJaHHOM mapamerpuyecku. CBolcTBa
muddepenunpyembix Gpyukiuit (Teopembr
®epma, Poms, Jlarpanxka, Komm).
IIpaBuiio Jlonurans. ®opmyna
Teitnopa-Maxnopena. Bo3pacranue u
yObIBaHHE PYHKIMHA. DKCTPEMYMBI
¢yukuuit. Heobxonumoe 1 10CTaTOUHOE
YCIIOBHS CYIIECTBOBAaHUS SKCTpEMyMa
¢yukuu. Beimykiaocts ynkuun. Touku
nepern6a. Acumnrotsl. MccnenoBanue
(yHkumi. Cxema NoCTpoeHus rpa)ukoB
¢bynkmit /Tp/

10

OIIK-1.2
OIIK-1.5

JI1.2J12.2J13.3
0103203354




2.3

Onpenernenue MpoU3BOTHON QYHKIIHH.
Omnpenenenue aubdepeHIUpyeMOoi
(ysakuuu. ['eomerpuyeckuii cMbICT
npou3BoJHON. OJHOCTOPOHHME
npownsBoHble. O0mMe npasuia
JuddepeHpoBanys (IpPOU3BOJHASL
CYMMBI, ITPOU3BEACHHS YaCTHOTO (DYHKIIHIA,
IPOU3BOHAS CIOXKHOHU QYHKIUHM).
[Tpon3BOJHBIEC AIIEMEHTAPHBIX (YHKIIHH.
Judpdepennyan byHKIUU.
I'eomerpudeckuii cMbicn. Juddepenuman
CJIOXKHOM (yHKIUY. IHBapHaHTHOCTh
(dhopmbl iepBoro auddepeHnuana.
ITpousBoauble U AU GepeHIUaNb] BBICIIHX
nopskoB. Auddepenupopanue GpyHkumun
3a7aHHO mapamerpudecku. CBoicTBa
muddepenunpyembix GpyHkimii (Teopembr
®epma, Posus, Jlarpamxka, Komm).
[pasuo Jlonurans. ®opmyrna
Telinopa-Makinopena. Bozpacranue u
yObIBaHHE PYHKIMHA. DKCTPEMYMBI
¢yukuuit. Heobxonumoe 1 10CTaTOUHOE
YCIIOBHS CYILECTBOBAHHS SKCTPEMyMa
¢yukiuu. Beimykinocts Gynknun. Touku
neperuda. AcumnroTsl. MccnenoBanue
¢yskupnii. Cxema NOCTpOeHUs rpa)uKoB
¢dhynkuuii /Cp/

19

OIIK-1.2
OIIK-1.5

JI1.1J12.1
J12.2J13.1 JI3.3
0105203354

Pa3znen 3. uTerpajibHoe HUMCIeHHe
¢yukuuii oqHOH MepMeHHOI

3.1

IlepBooGpazHas GpyHKIUHN U
HeorpeaeneHHoi narerpai. CBoiicTea
HeonpeaeaEHHoro uHTerpana. Tabnuna
OCHOBHBIX MHTETpajoB. OCHOBHBIE METOIbI
UHTErpupoBaHus (3aMeHa NepeMeHHO’
UHTETPUPOBAHUS, HHTETPUPOBAHUE 110
yactsam). OrpeneneHHbli HHTerpall.
OcHOBHBIE CBOICTBA ONPEAETICHHOTO
uHTerpana (cBoicTsa, popmyna HeroToHa-
JleiiOHMIIa, OTpE/ICIICHHBIN HHTETPAT C
MIEPEMEHHBIM BEPXHUM IPEEIIOM, TeOpeMa
0 CpeJHeM, 3aMeHa [IEPEMEHHOMN B
OIpeJIeICHHOM HHTETpae,
UHTETPUPOBAHUE T10 YACTAM).
TTpuGnmxeHHOE BHIYHCIICHUE
OTIpeJIeNICHHbIX HHTETPAJIOB (METOT
MPSIMOYTOJILHUKOB, METO/ TPAIEIHH,
Mmetox Cumrcona). HecobcTBeHHBIC
MHTErpaJibl. [ eOMeTpUYECKUE MPHUIIOKECHUS
OTIpeIeNIEHHOTO HTerpaa (TI0Iaab
TUIOCKOHM (PUTYpBI, TUIOIIA/Ib B MOJISIPHBIX
KOOpAMHATaX, 00beM Tela O H3BECTHBIM
TUIOIA/IIM TTapaJUICIbHBIX CEYEHUi, 00beM
TeJna BpalleHusl, JJIMHA AyTH, IUI0Iaab
MOBEPXHOCTH BPALICHUS).

/JTex/

11

OIIK-1.5

JI1.1J12.1J13.2
3.3
31323354




3.2

[lepBooOpazHast GyHKINU U
HeonpeeneHHol unrerpan. CoiicTBa
HeonpenenEHHOro nHTerpaia. Tadnuma
OCHOBHBIX HHTErpanoB. OCHOBHbBIE METO/IbI
MHTErpUpOBaHus (3aMeHa epeMeHHOM
HWHTETPUPOBAHUS, HHTETPUPOBAHHE 110
yacTsiM). OnpeeneHHbIi HHTErpall.
OCHOBHBIE CBOICTBa OIPE/IEIICHHOTO
uHTerpana (cBoiictsa, hopmyrna HeroToHa-
Jle#tOHM1Ia, OonpeieIeHHBIN HHTETPaI C
IIEpEMEHHBIM BEPXHUM IIpe/IeIoM, TeopemMa
0 cpelHeM, 3aMeHa IIepEeMEHHOI B
OIpeieIeHHOM HHTerpaie,
HWHTETPUPOBAHUE T10 YACTSM).
[pubnmkeHHOE BEIYNCIICHNE
OTpeIeNIEHHBIX HHTErpajioB (METO
MIPSIMOYTOJIbHUKOB, METO]] TPANELHH,
meron Cumricona). HecoOGcTBeHHBIE
HHTerpasl. ['eomeTpuueckue NpuiIoKeHus
OIpeIeIEHHOT0 HHTerpaia (IIoa b
IUTOCKOW (UTYPHI, IUTOMAb B TOJISIPHBIX
KOOp/IMHATaX, 00beM TeJa M0 U3BECTHBIM
IUTOIAJISIM TTAPAIIENBHBIX CeUeHHUH, 00beM
TeJa BpalleHUs, JUIMHA AYTH, IJI0MIAb
MOBEpXHOCTH BpatieHus). /TIp/

11

OIIK-1.2
OIIK-1.5

JI1.2J12.2J13.3
010323354

3.3

ITepBooOpasHast GyHKIUHU U
HeoInpeeneHHol unrerpan. CBoiicTBa
HeompeneNEHHOTo HHTerpaia. Tabmuma
OCHOBHBIX MUHTErpajoB. OCHOBHBIE METOABI
HHTETpUpOBaHus (3aMeHa IepeMeHHOM
WHTETPUPOBAHUS, HHTETPUPOBAHHE 110
gacTsiM). OnpeaeneHHbIH HHTErpail.
OCHOBHBIE CBOWCTBA OIPEICICHHOTO
uHTerpana (cBoiictsa, hopmyrna HeroToHa-
JleiiOHuIa, oNpeieeHHbIH HHTErpall ¢
NepeMEHHBIM BEPXHUM IIPEAEIIOM, TeopeMa
0 CpellHEM, 3aMEHa IEPEMEHHOI B
OTIpeIelIeHHOM MHTerpalle,
UHTETPUPOBAHHE TI0 YACTSIM).
[pubnmkeHHOE BBIYUCIICHNE
OIPECACIICHHBIX NHTETPAJIOB (MCTOI[
MPSIMOYTOJILHAKOB, METOJ TPAITeIHH,
meron Cumriicona). HecoObcTBeHHBIE
uHTerpaisl. ['eoMeTpryeckre IpUIIOKEeHHS
OIpeIeIEHHOT0 UHTerpaia (IIomaab
IUTOCKOW (PHUTYPHI, IUIOMAb B TOJISIPHBIX
KOOp/IMHATaX, 00beM TeJa M0 U3BECTHBIM
IUTOLIAJISIM TTAPAJUIETBHBIX CeUeHHUH, 00beM
Tela BpalleHus], JJIMHA AYTH, II0anb
MOBEPXHOCTH Bpaienus). /Cp/

17

OIIK-1.2
OIIK-1.5

J12.1J12.2J13.2
3.3
01023354

3.4

/KouTp.pab./

OIIK-1.2
OIIK-1.5

JI1.2J12.2J13.3
010323354

3.5

/DK3amen/

20

OIIK-1.2
OIIK-1.5

JI1.1 J11.2J12.1
JI2.2J13.1 JI3.2
J3.3
013523354

Pasnen 4. Teopus psagos




4.1

UYucnossie psaapl. (OCHOBHBIC OHATHS U
cBoiicTBa). HeoO6xoaumblii npu3Hak
CXOIUMOCTH psioB. [TonokuTenbHbIe PSAABI
U npu3Haku ux cxonumoctH. (IIpusnak
cpaBHeHwus, Jlanambepa, paauKaabHbIH
npusHak Komim, HHTerpaibHbIi MpU3HAK
Komm). 3nHakouepenyromuecs Pspt
(npusnak JleliOuuna). AGconroTHas U
yCIIOBHAsI CXOAUMOCTh. CTETeHHBIE PSIIBL.
(O6nactp cxonumMocTH, TeopeMa Aoers,
HHTEPBAJl CXOAUMOCTH, PaaANyC
cxoauMocTH). CBOICTBA CTENIEHHBIX PSAAOB.
Psin Teiinmopa n Makiopena
(cyliecTBOBaHUE U €AUHCTBEHHOCTD
pasnoxxenus, psa Teinopa aneMeHTapHbBIX
¢ynkuuit). TpuroHoMeTpuveckue psibl.
(TpuronomeTpuueckas cucrema QyHKIIHN).
Psapn @ypse (Cxopumocts psna Dypee,
PSLIIBI IO KOCHHYCaM 1 CUHYycaM, psix Dypee
Ha [IPOU3BOJIBHOM IIPOMEXKYTKE).
Kommnekcnas ¢popma psga Oypbe.
ITpeo6paszoBanue Dypobe.

/JTex/

12

OIIK-1.5

J1.1
JI1.3J12.1J13.3
01023354

4.2

UYucnossie psapl. (OCHOBHBIE OHATHUS U
cBoiicTBa). HeoOxoauMblii ipu3HaK
CXOIUMOCTH psiioB. [Ton0oKUTENbHBIE PSAABI
" npu3Haky ux cxonumoctu. ([Ipu3nak
cpaBHeHUs, Jlanambepa, pauKaabHbII
npusHak Konm, nHTErpaibHBIN MpU3HAK
Komm). 3naxouepenyromuecs Psanbl
(npu3nak JlelOuuma). AGCOMIOTHAS U
YCJIOBHAs CXOAUMOCTh. CTENICHHBIC PSIIBL.
(O6yacTh CXOAUMOCTH, TeOpeMa Abers,
UHTEPBaJl CXOAUMOCTH, PaAUuyC
cxoanMocTH). CBOMCTBA CTETIEHHBIX PSIOB.
Pan Teitnopa u Maknopena
(cymiecTBOBaHUE M €AMHCTBEHHOCTD
pasznoxxenus, paj Teiliopa aneMeHTapHbIX
GbyHkumit). TpuUroHOMETpHYECKUE PSIbL.
(TpuronomeTpuueckas cucrema QyHKIHN).
Psin @ypore (Cxomumocts psina Oypoe,
PSLIIBI ITO KOCHHYCAaM 1 CUHYycaM, psi Pypbe
Ha MPOU3BOJILHOM IPOMEXYTKE).
Komrmuiekcuas gopma psiga dypoe.
ITpeob6paszoBanue Dypse. /TIp/
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4.3

Yucnosie psabl. (OCHOBHBIC OHATHS U
cBoiictBa). HeoOxonuMblii Ipu3HaK
CXOOUMOCTH psioB. [TonoKuTeNbHbIE PAABI
W mpu3Haku ux cxonumoctH. ([TpusHak
cpaBHeHus, JJanambepa, paaukaibHbIH
npusHak Kolm, HHTerpajgbHbIH MpU3HAK
Komm). 3nakouepenytommecs Pspr
(npusHak JleiiOnuua). AGconroTHas u
yCIOBHAs! CXOAUMOCTE. CTEeTIeHHBIE PSIIBL.
(O6nacTb cxonumocTH, TeopeMa Abers,
MHTEPBaJl CXOAUMOCTH, PaANyC
cxonumocT#). CBOMCTBA CTENIEHHBIX PSIOB.
Psin Teitnmopa m Maknopena
(cymiecTBoBaHME U €JMHCTBEHHOCTD
paznoxenwus, psia Teitopa ameMeHTapHBIX
¢yukimit). TpUTOHOMETPHYESCKHUE PSIbL.
(TpuroHoMeTpuieckas cuctTeMa QyHKI[HiA).
Pan @ypre (Cxonumocts psa Oypse,
PSLIBI IO KOCHHYCaM U CUHYycaM, psix Dypre
Ha MPOU3BOJILHOM IIPOMEKYTKE).
Kommnekchas ¢popma psga Oypee.
IIpeo6pazoBanue dypre. /Cp/

15
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4.4

/KonTtp.pab./
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Paznen 5. {uddepenunansnoe
HCYHCJIeHHe (PYHKIMI MHOTHX
nepeMeHHbIX

51

OyHKIUHT HECKOJIBKHX EPEMEHHBIX.
IIpenen u HeNIPePHIBHOCTH (HDYHKIMU.
CBoiicTBa HEIIPEePHIBHBIX ()YHKIINH.
Yactaeie nmpousBoauble. [TonHbIi
muddepennunan. [Tonsrue
JuddepeHIpyeMocTy QyHKIHH.
Heobxonnmoe n moctarounoe ycioBue
muddepenuupyemoctu. [IponsBoHbIe 1
muddepeHna cioxHON GyHKIHH.
JuddepennpoBanue HesIBHONW (YHKLUH.
YacTHbIe TPOU3BOIHEIE H AU PEepEeHIHAITBI
BhICIIUX nopsakoB. @opmyina Teitnopa ans
GyHKIMH IBYX TEPEMEHHBIX. DKCTPEMYMBI
(hyHKLNU IBYX MEPEMEHHBIX.
(HeoOxoanmoe ycoBHe CyIeCTBOBAaHHE
IKCTPEMYMa, IOCTATOYHOE YCIOBUE
CYIIECTBOBaHHE SKCTPEMYMA, YCIOBHBIN
IKCTpEMYM). MeTO] HAMMEHBIIUX
KBaJIPaTOB.

/JTex/

10
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JI1.3J12.1J13.2
J3.3
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52

OyHKIUYM HECKOTIBKHX EPEMEHHBIX.
IIpenen u HENPEPLIBHOCTD (DYHKLUU.
CBoiicTBa HEMPEPhIBHBIX ()YHKIIMH.
Yacruble npousBoauble. [1omaHbli
muddepennnan. [Tonsarue
JuddepeHIpyeMocTy QyHKIHH.
Heob6xoanmoe 1 1ocTaTOuHOE YCIOBHE
muddepenuupyemoctu. [IponsBoaHbIe 1
JuddepeHna cioxHoN GyHKIHH.
JuddepennpoBanue HesIBHOU (QYHKLUH.
YacTHble POM3BOAHbBIC U TG epeHIUAITBI
BbICHIMX nopsakoB. @opmyna Telnopa mns
(hyHKIUH IBYX MEPEeMEHHBIX. DKCTPEMYMBI
(yHKIMU IBYX HEPEMEHHBIX.
(HeobOxonumoe ycioBue CylieCTBOBaHUE
9KCTPEMYMa, IOCTATOYHOE YCIOBUE
CYIIECTBOBAaHHE SKCTPEMYMA, YCIOBHBIH
3KCTpeMyM). MeTo HaMEHBIINX
kBajpatos /TIp/

10
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JI1.2J12.2J13.3
01323354

53

OyHKIUHT HECKOJIBKHX EPEMEHHBIX.
IIpenen u HeNIPEPHIBHOCTD (HDYHKIUU.
CBoiicTBa HEMIPEePHIBHBIX ()YHKIIHH.
Yactaeie nmpousBoanble. [TonHbIi
muddepennunan. [Tonsrue

MU PepeHIUPYeMOCTH QYHKITHH.
Heob6xoaumoe u JocTaTOUHOE YCIOBHE
muddepennupyemoctu. [Ipon3BoiHbIe U
JuddepeHyan CIoKHON GYHKINY.
JuddepeHuupoBanne HEIBHON QYHKIHH.
YacTHbIC POU3BOIHBIC H U (hepeHIHAIE]
BeICIIUX TTOpsakoB. @opmymna Teitnopa amst
GyHKIMI IBYX HEPEMEHHBIX. DKCTPEMYMBI
(GyHKIMU IBYX EPEMEHHBIX.
(Heo6xoaumoe ycioBue CylecTBOBaHUE
9KCTPEMYMa, I0CTATOYHOE YCIOBUE
CYILECTBOBAaHHE SKCTPEMYMA, YCIOBHBIH
IKCTpeMyM). MeTo HauMEHBLTHX
kBazpatoB /Cp/

15
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Pa3nen 6. UnTerpajabHoe HcUHCIeHHE
(yHKIMii MHOTHX NepeMeHHbIX




6.1

JpBoiinbie naTerpansl. (OnpeneneHue,
CBOICTBA, TEOPEMA CYLIECTBOBAHUS).
I'eomerpuyecknii 1 GU3NIECKUIT CMBICI
ABoitHoro unterpana. CegeHue qBoifHoro
HHTErpaja K MOBTOPHOMY MHTErpajy B
IpsIMOYToJIbHOM obnactu. CBeneHue
JBOMHOTO MHTErpaja K HOBTOPHOMY B
KpHUBOJMHEHHOU 00nacTu. JIBoiiHOM
MHTErpaJl B MOJIIPHBIX KOOPJUHATAX.
Wnrerpan Ditnepa-IlyaccoHa.
Brrancnenne miomaan KpUBOu
NOBEPXHOCTH. TpoiHbIE HHTETPAIBL.
Brrancnenne TpOWHBIX HHTETPAIOB.
TpoliHol UHTErpal B IMIMHAPHYECKHX U
c(hepruvecKux KOOpIUHATAX.
KpuBomnuHeiiHbIe HHTErpAIBL.
(Ompenenenms, CBOMCTBA, KPUBOJIMHEWHEIE
UHTErpabl HEPBOTO U BTOPOro poja,
HE3aBUCUMOCTb KPUBOJUHEHHOTO
HHTErpaa OT IIyTH UHTEIPUPOBAHUS).
Brrancnenne KpuBOIMHEHHBIX HHTETPAJIOB
IIEpBOro U BTOPOro poja. [loBepXHOCTHBIE
uaTerpainsl. (OnpeneneHus,
[IOBEPXHOCTHBIE MHTErPaJIbl IEPBOTO U
BTOPOTO poxa). Berancnenne
[IOBEPXHOCTHBIX UHTErpanoB. CBsA3b
MeXly IOBEPXHOCTHBIMU HHTETPaJIaMH.
®opmynst ['puna, Ctokca u
OcTtporpaackoro.

/JTex/

10

OIIK-1.5

JI1.3J12.1J13.3
010323354

6.2

JBoitapie naTerpansl. (Onpenenenue,
CBOWCTBA, TEOpEMa CYILIECTBOBAHH).
I'eomerpuyeckuii 1 GU3NUCCKUIT CMBICIT
nBoitHoro unTerpana. CeeneHue qBoitHOro
HHTEerpasa K MOBTOPHOMY MHTETpajy B
IpsIMOYTOJIbHOM oOnacty. CBeneHue
JBOWHOTO MHTErpaja K HOBTOPHOMY B
KpHUBOJMHEHHON 00nacTu. JIBoiiHON
MHTETrpaJl B MOJIAPHBIX KOOPMHATAX.
Wurerpan Diinepa-Ilyaccona.
Brruncnenue momaan KpuBo
MIOBEPXHOCTH. TpoliHbIE UHTETPATIBI.
Brruncnienre TpoMHBIX HHTETPAJIOB.
TpoiiHoli HHTErpan B LWIMHAPUUYECKHX U
chepryecKuX KOOPIUHATAX.
KpuBosnuHeiiHble HHTErpasbl.
(Ompenenenus, cBoiicTBa, KPUBOJIMHEHHBIE
UHTErpabl HEPBOTO U BTOPOTO PoJa,
HE3aBUCHUMOCTbh KPUBOJIMHEHHOTO
UHTETpana OT IyTH UHTETPUPOBAHHUS).
BrrunciieHre KpUBOJIMHEHHBIX HHTETPAJIOB
IIEPBOTO U BTOPOro poaa. [loBepXHOCTHBIE
unTerpansl. (OnpeneneHus,
ITIOBEPXHOCTHbIE HHTETPAJIbI IEPBOTO U
BTOPOTO poja). Beruncienue
ITOBEPXHOCTHBIX MHTETpajioB. CBA3b
MEXKAY MOBECPXHOCTHBIMU MHTETPAJIaMH.
®opmynst I'puna, Ctokca u
Octporpazackoro. /TIp/

10
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6.3

JBotinbie unTerpaisl. (OnpeneneHue,
CBOWCTBa, TEOpEMa CYLIECTBOBAHUS).
I'eomerpudeckuit 1 GU3NUECKUN CMBICIT
JBoWHOrO MHTEerpana. CeeneHue
JBOMHOTO MHTErpaa K IOBTOPHOMY
UHTErpally B IPSMOYTOJIbHOI 00J1acTH.
Caenenue IBOMHOTO MHTETpaa K

HOBTOPHOMY B KPUBOJIMHEHHOM 001acTu.

JIBoitHOI HHTErpai B MOJIAPHBIX
KoopauHarax. MIHTerpan
Oiinepa-Ilyaccona. Berancnenne
TUIOIA/IN KPUBOM MOBEPXHOCTH.
Tpoitasie naTErpansl. Berancnenne
TPOMHBIX HHTETpaioB. TpoiiHoI
MHTETPaN B HWINHAPHIECKUX U
chepruiecKkux KOOpIUHaTax.
KpuBonuueitnpie HHTETpaIbL.
(Omnpenenenus, CBOMCTBA,
KPHUBOJIMHEHHBIE HHTETPAJIbI IEPBOTO U
BTOPOT'O poJia, HE3aBUCUMOCTh
KPHUBOJIMHEHHOTO HHTErpaja OT ITyTH
WMHTErpUPOBaHUs). Beruncinenue
KPHUBOJIMHEHHBIX HHTETPAJIOB TIEPBOTO U
BTOPOro poja. IToBepXHOCTHbIE
uaTerpainsl. (OnpeneneHus,
MOBEPXHOCTHBIE HHTETPAIbI IEPBOTO U
BTOpOTO pona). Beraucnenwne
MOBEPXHOCTHBIX MHTETPANOB. CBs3b
MEX/y TTOBEPXHOCTHBIMU MHTETPAJIaAMHU.
®Dopmynst ['puna, Ctokca n
Octporpazckoro. /Cp/

14

OIIK-1.2
OIIK-1.5

JI1.3J12.1
J12.2J13.3
01023354

6.4

/OKk3amMeH/
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5. OHEHOYHBIE CPEJCTBA

5.1. OueHounble MaTepuaJbl 1J51 TEKyHIEero KOHTPOJIA U HpOMe)ICyTO‘lHOﬁ aTTreCTallun

HpCIlCTaBHCHI)I OTACJIbHBIM JOKYMEHTOM

5.2. OueHo4yHble MaTepUaJIbl JJIsl JUATHOCTHYECKOr0 TeCTHPOBAHUS

HpeI[CTaBHeHLI OTACJIbHBIM JOKYMEHTOM

6. YHAEBHO-METO/JMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHbBI (MOY JIST)

6.1. PexoMennyemasi 1urepatypa

6.1.1. OcHoBHas aUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komuu-Bo
JI1.1 |Uneun B. A., Maremarudeckuii ananm3 B 2 4. Yacte 1 B 2 kH. Kuura 1: Mockga: FOpaiir, 1
CagoBuuunii B. A., Y4eOHuK 11 By30B 2020, DnexkTpoHHbII
Cennos b. X. pecypc
JI1.2 | demunosuu b. I1. COOpHHUK 331a4 U yIpaKHEHUH 110 MaTemMaTtuueckoMy aHanu3y |Cankr-IletepOypr: 1
Jlans, 2022,
OeKTPOHHBIH
pecypce
JI1.3 |Uneun B. A., Maremarudeckuii ananm3 B 2 4. Hacte 1 B 2 kH. KHura 2: Mocksa: FOpaiir, 1
CagoBuuunii B. A., yueOHHUK JIsl By30B 2023, DnekTpoHHbII
Cennos b. X. pecypc
6.1.2. lonoHUTEIbHAS TUTEPATypa
ABTOPBI, COCTaBUTEIN 3arnaBue WznarensctBo, Ton | Konmu-Bo




ABTODBI, COCTaBUTEIHN 3arnaBue WznarensctBo, rog | Konuu-Bo
JI2.1 |®uxrenronsu I'. M. OCHOBBI MAaTEMaTUYECKOTO aHAJIN3a Cankr-IlerepOypr: 1
Jlanb, 2022,
OneKTpOHHBIH
pecype
JI2.2 |Ilepmues B.I. MareMaTH4ecKuii aHanu3: cOOPHUK 3aa4 ¢ PELICHUSIMU: Mocksa: OOO 1
Y4ebHoe mocobue "HayuHo-
U3/IaTEeIbCKUI CHTP
UH®PA-M", 2022,
OneKTpOHHBIH
pecype
6.1.3. MeTtonnueckue pa3pabdoTku
ABTOpBI, COCTABUTEIH 3armasue W3zparensctBo, roa | Komuu-Bo
JI3.1 |dy6oBuk O. A., Maremarnveckuit ananus-l: (nuddepennuansaoe ucuucienue |Cypryt: 141
Cogeptxos I1. 1. (hyHKIMHU OHOM IEpEMEHHOM) W3narensctBo
CypI'VY, 2008
JI3.2 |dy6osuk O. A, MaremaTtudeckuii ananus-1l: (pyHKIUN HECKOIBKUX Cypryt: 242
Coseptros I1. U. MEPEMEHHBIX, HHTETPAIbHOE UCUYHCICHUE (DYHKIMU OTHOM W3narensckuit
MIEPEMEHHOMN ) uentp Cypl'Y, 2009
JI3.3 |HasumoB A. b., Marematuka. MareMaTU4ecKui aHanu3: yaeOHoe nocodue Bonorga: Bol'V, 1
Crenanosa H. B., 2015, DnexkTpoHHbII
Wkonnukona C. A. pecypc
6.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIHOHHOM ceTH ""UHTepHeT"
D1 |caitr "Bsicmas matematrka on-line" - dopmyssl u kparkue momstrs. http://mathem.hl.ru
32 |OGpasoBarenbHbIM MaTeMaTHIeCKHii caifT http://exponenta.ru
33  |"Beicuras matemaruka" http://mathelp.spb.ru
D4  |Beiciias MaTeMaTHKa JJist CTYIEHTOB U abutypuentoB http://fismat.ru

6.3.1 Ilepeyens MPOrpaMMHOTO 0decIedYeHHst

6.3.1.1|Oneparmonnas cucrema Microsoft Windows, naker npuknaausix mporpamm Microsoft Office.nt

6.3.2 IlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1

«HanuoHnanbHas a5ieKTpoHHas OubaroTeka» HI0.pd

6.3.2.2

OnextponHsle kHuru Springer Nature (Science, Technology and Medicine Collections) https:/link.springer.com/

6.3.2.3

I"apanT-MHpOPMAIIMOHHO-TIPaBOBOM TopTait. http://www.garant.ru/

6.3.2.4

Koncynprantllnroc — HazexHas mpaBoBast moamepkka. http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOIY JIS1)

7.1

Y4eOHble ayAUTOPHH JIJIs IPOBECHNUS 3aHATHI JIGKLIMOHHOTO TUIIA, 3aHATUI CEMUHAPCKOTO THITA (IPAKTHYECKHUX 3aHATHI),
TPYNIIOBBIX H HHAMBUAYaIbHBIX KOHCYJIBTALNH, YKOMIUICKTOBaHHEIE CIICIIMATN3NPOBAHHON MEOEIBIO M TEXHUUECKUMHU
cpencTBamu oOyueHus (10cKa, SKpaH (CTaMOHAPHBIN HITH MEPEHOCHON), IpoekTop). [ToMenieHus A caMoCTOSTEIbHOM
paboTHl 00YJAIOMINXCS, OCHAIIEHHbIE KOMITBIOTEPHOH TEXHUKON ¢ BO3MOXKHOCTBIO OAKIIOYeHUS K ceTH "MHTepHeT" n
oOecrneyeHus 10CTymna B 3JEKTPOHHYIO HH(POPMaIIMOHHO-00pa30BaTEeNIbHYIO CpEy OpraHU3aI|H.




