[loKyMeHT noanucaH npocToi 3n6KTp0|ﬁf@gﬂ%%ﬁoo 4

XaHTeEI-MaHa
"CypryTCK]

NHdopmaumsa o Bnagenbue:

®K1O: Kocerok Cepreit Muxaiinosuy

JloMKHOCTb: pekTop

[Jlata nognucanus: 19.06.2024 06:48:51
YHUKanbHbI MPOrpaMMHbIA KIKOY:

e3a68f3eaale62674b54f4998099d3d6bfdcf836

yupexmeHne BhCllero o6pasoBaHuUsS
MMCKOT'O aBTOHOMHOTO OKpyTa-rpe
M1 TOCYINapCTBEHHEM YyHUBepcureT"

YTBEPXIAIO
IIpopekrop no YMP

E.B. KonoBanosa

13 utons 2024r., mpotokon YMC Ne5

MOYJIb BA3OBbBIX MATEMATUYECKUX U
ECTECTBEHHO-HAYYHbLIX JUCIHHUAIIJIUH

MareMaTHYeCKHH aHAJIN3

paboyas nmporpaMma JUCIHUIIAHBI (MOTYJIs)

3akperuieHa 3a Kadenpoit

VueOHbIH m1aH

Kammpukanus

®Dopma 00ydeHHs

OO6mast Tpy10eMKOCTb

Yacos 110 yueOHOMY IJIaHy

B TOM 4YHCJIC:

ayJIUTOPHBIE 3aHATUSA

caMocTosTebHas paboTa

JacoB Ha KOHTPOJIb

IIpuknagHoii MaTeMATHKH

b090304-ITOKC-24-1.plx
09.03.04 IPOTPAMMHA 51 TH)KEHEPHSI

Hamnpasnennocts (podwits): [IporpaMmHuoe obecriedeHne KOMIBIOTEPHBIX CUCTEM

Bakanasp
O4HAsA
8 3ET
288
128
97
63

Pacnpenenelme YacCoB JUCHUILIMHBI 110 CeEMeCTpaM

9K3aMeHHI 1, 2

Cemectp
(<Kypc>.<CemectpHa| 1 (1.1) 2(1.2)

Kypee>) Hroro

Henens 17 4/6 17 2/6

Bup 3anstuit I Pl | vIo PII | vI PII

Jlexunu 32 |32 |32 |32 |64 |64
IpakTuueckue 32 (32 |32 |32 |64 |64
Htoro aya. 64 (64 |64 |64 (128 [128
KonrakTHas pabora |64 |64 (64 |64 |128 (128
Cawm. pabora 53 |53 |44 |44 |97 |97
Yacsl Ha KOHTPOJIb 27 |27 |36 |36 [63 |63
Hroro 144 1144 (144 |144 |288 |[288

Bupt KOHTPOJISI B CEMECTpax:



ITporpammy cocTaBuiI(1):
K. ¢p.-m. ., [loyenm, [[ybosuk A.O.

Pabouast nporpamma JUCIUIITHHbI

MaremaTn4ecKHii aHAJIN3

pa3pabotana B cootBeTcTBHE ¢ PI'OC:

®denepanbHBI roCy1apCTBEHHBIN 00pPa30BaTENbHbIA CTAHIAPT BRICIIETO 00pa30BaHus - OakagaBpHaT M0 HAIPABICHUIO TOATOTOBKU
09.03.04 IIporpammuas unxenepus (npukas Munodpuayku Poccuu ot 19.09.2017 r. Ne 920)

COCTaBJICHA Ha OCHOBaHHH yqe6H0r0 IJ1aHa:

09.03.04 ITIPOTPAMMHA I THXKEHEPH A
HanpasnenHocts (npo¢uis): IlporpaMmHoe obecriedyeHre KOMIbIOTEPHBIX CUCTEM

YTBEPXKIEHHOTO yueOHO-METOIMUECKUM COBETOM By3a oT 13.06.2024 mpotoxon Ne 5.

Pabouas nporpamma ooOpeHa Ha 3aceqaHuu Kadeapsl

IpukaagHoil MATEeMATHKH

3aB. kadeapoii k. .-M. H., noueHT ['opennkos A.B.



1. HEJIX OCBOEHUA JUCIHUITINHBI

11

dopmupoBaHue y ydamuxcs pyHIaMeHTaIbHBIX TEOPETUYECKUX 3HAHUN OCHOB MaTeMaTUIECKOr0 aHAIIM3a, METOI0B U
IPHIIOKEHIH MaTeMaTHIeCKOr0 aHAIN3a K eCTECTBEHHOHAYYHBIM 3a]a9aM U B TIPO(ECCHOHANBHON JIeATeTbHOCTH.

1.2

@opMHUPOBAHUE Y YUAIIUXCS YMEHHN ¥ HABBIKOB IPUMEHEHHUS [10JIYYEHHbIX 3HAHUI U METO0B MATEMaTHYECKOIO aHAIU3a
JUIS pelleHus IPUKIaJHbIX U IPO(deCcCHOHATIBHBIX 33/1a4 ¥ IOCTPOCHUS MoJieliel B IpodeccnoHanbHON A TENbHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pazger) OOITL: |Bl.0.04

2.1

TpeGoBanus K NpeABAPHUTEbHON NOAT0TOBKe 00y4Yal0Ierocs:

211

Jnist ycnenrHoro ocBoeHus Kypca TpeOyroTcs 3HaHus B 00bEME Kypca MaTeMaTHKH CpeiHel 0011eo0pa30BaTeIbHOM MIKOJIBI

2.2

Ill/lCIIl/ll'l.]'ll/IHlxl H MPAKTHKH, 1JI51 KOTOPbIX 0OCBOCHHE JAHHOH! JUCHUNIMHBI (MOIIyJ'Iﬂ) He00X0AUMO KaK
npeamecTByruiee:

221

BelInosiHeHre ¥ 3alUTa BBITYCKHOW KBaTH(DUKAIIHOHHON paboThI

222

HOIII‘OTOBK& K ¢cJadye€ u caada rocyJapCTBEHHOr0 5K3aMEHa

2.2.3

Teopus BepoaTHOCTEN

224

I/IMI/ITaHI/IOHHOG MOJCIMPOBAHUEC

225

HelipokoMIBIOTEpPHBIE CHCTEMBI

2.2.6

OCHOBBI 3aIIUTHI HH(OpMALH

2.2.7

[TapannenpHO€ NpOrpaMMHUpOBaHKE

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHMSA JUCIUIIJIMHBI

(MOJY.JIST)

OIIK-1.2: Pemaetr ypaBHeHNsl, ONMCHIBAIOIMe OCHOBHBbIE (PU3NYECKHe MPOLECChl, ¢ MPUMeHeHNneM MeTOd0B JMHEeHHOI

a.ﬂreﬁpbl H MATEMAaTH4Y€CKOIo aHaJiu3a

OIIK-1.5: Co3naeT MaTeMaTHYeCKHe MO/IeJIM 00bEKTOB NMPO(ecCHOHATbHOI 1esITeJIbHOCTH M MPOTEKAIOIIUX B HUX MPOLECCOB.

B pe3yabTare OCBOCHUA TUCHUIIIMHBI 06ytla]0umi71c51 JOJIZKCH

3.1{3uarn:
3.1.1| TeopeTnueckre OCHOBBI (OCHOBHBIE MIOHATHUS U TEOPEMbI) MATEMATHUECKOTO aHAJIM3a, OCHOBHBIE METOJIbI U IIPHIIOKECHUS
MaTeMaTHYeCKOTo aHalIM3a ISl pelIeH s 33/1a4 B 00J1aCTH MaTeMaTHKH U €CTECTBEHHBIX HayK, B IpodeccnoHambHOMN
JeSITEeIBHOCTH.
3.2|Ymertb:
3.2.1|leMoHCTpHpOBATh 3HAHUE U IOHUMAHUE TEOPETUIECCKUX OCHOB, METOJIOB U MPHIIOKEHUH MaTEMAaTHYECKOTO aHAJIH3a.
3.2.2|[TpuMeHsITh TOTyYeHHbIE 3HAHHUS U METOIbl MAaTEMaTHIECKOTO aHAIN3a JUIsl PEIICHUs TPUKITaIHBIX €CTECTBEHHOHAYYHBIX
3aJa4 ¥ MOCTPOCHUS MOiesiel B MPO(hEeCCHOHATIBHOM eI TeNbHOCTH.
4. CTPYKTYPA U COAEP) KAHUE JUCLHHUIIJIMHBI (MOAY JIST)
Kon HaumenoBanue pa3aesnos u Tem /Bua | Cemectp / | Yacos | Komneren- | Jlutepatypa IIpumeuanne
| _3aHdATHS 3aHgaTus/ Kvnce 1070

Pa3nen 1. Beenenne B ananus. Ilpenen
W HeNMpPebIBHOCTH (GYHKIHHU.




11

Onpenenenue pynkiuu. CriocoOsl ee
3amanus. ['paduxu smeMeHTapHEIX
¢dynkuuit. [Ipenen yucnoBoit
HOCIeI0BaTEeNEHOCTH. MOHOTOHHEIE
Hoce1oBaTeabHOCTH. OrpaHNueHHBIC
HOCIEeI0BATENEHOCTH. BepXHSIs, HIDKHSAS,
TOYHAS BEPXHSS, TOYHAS HIDKHSS TPaHH
YHCIIOBOI nocaenoBaTensHOCTH. TeopeMsl o
CXOJSIIIUXCS TTOCTIEA0BATENBFHOCTAX. Ynciio
e. IIpenen dynkmu. beckoHeyHO Masbie U
6eckoHeuHo Ooubine GyHKIpH. X
cBoiicTBa.OCHOBHBIE TEOPEMBI O IpeJiesax.
3ameyarenbHble penensl. CpaBHEHUE
6eckoHeuHO MasblX. HenpepbrIBHOCTD
¢ynxun. Knaccudukanus Todek pa3pbiBa.
CBoiicTBa (yHKIUI HETIPEPHIBHBIX Ha
orpeske (Teopembl Ko, Befiepmtpacca
nepBas ¥ BTOpas).

/JTex/

11

OIIK-1.5

JI1.1J12.1J13.3
01323354

1.2

Omnpenenenue ¢pyHknuu. CoocoOsl ee
3amanus. ['paduxn 3memMeHTapHBIX
¢ynkuit. [Ipenen unciaoBoit
HoCIen0BaTeNbHOCTH. MOHOTOHHBIE
nocienoBaTensHOCTH. OTpaHNYCHHBIE
TOCTIEeI0BAaTEeNbHOCTH. BepXHsIs, HIDKHSAS,
TOYHAsI BEPXHSL, TOYHASI HIKHSS TPAHU
YUCIIOBOM MTOCTIEAOBATENBHOCTH. T€opeMBbI 0
CXOJSILIUXCS TTOCTIEN0BATENIbHOCTAX. YnciIo
e. IIpenen gynknun. beckoneuHo Manblie u
6ecxoHeuyHo Oonpiue ¢pyHkiuu. Mx
cBoiicTBa.OCHOBHBIE TEOPEMBI O IpeJeTax.
3ameuarenbHble Ipeensl. CpaBHEHUE
OecKOHEUHO MaJbIX. HempepsIBHOCTD
¢ynkuu. Knaccudukanus Todek pazpoisa.
CaoiicTBa (pyHKIMIT HETTPEPHIBHBIX HA
otpeske (Teopemsl Komn, Beliepiirpacca
niepBas u Bropas). /IIp/

11

OIIK-1.2
OIIK-1.5

JI1.2J12.2J13.3
01023354

1.3

Onpenenenue pynkmun. CriocoOsl ee
3amanud. ['pauKu 3JeMEHTapHbBIX
¢ynxuuit. [Ipenen uyncnoBoit
MOCJIeIOBATEIBHOCTH. MOHOTOHHEIE
nocienoBaTenbHOCTH. OrpaHUYeHHbIE
MOCIIE0BATENBHOCTH. BepXHss, HIDKHSAS,
TOYHAs BEPXHsIsL, TOYHAS HIKHSSI TPaHU
4YHCII0BOH nociienoBarenbHocTu. Teopemsl o
CXOJSIIMXCS MOCIe0BaTeNbHOCTIX. Yncno
e. [Ipenen gynkuun. beckonedHo mMansle u
6ecxoHeuHo Oonbiue ¢pynkiuu. Mx
cBoiicTBa. OCHOBHBIE TEOPEMEBI O TIPE/IENax.
3ameuarenbHble npeaensl. CpaBHEHUE
O6eckoHeyHO ManbIX. HempepriBHOCTD
¢ynkuu. Knaccudukanus Todek paspbisa.
CpoiicTBa (yHKIHIT HEMPEPHIBHBIX HA
otpeske (teopemsl Komn, Beliepirpacca
niepBas u Bropas). /Cp/

17

OIIK-1.2
OIIK-1.5

J1.1J12.1
JI2.2J13.3
01323354

Pazpnen 2. Inddepennuansuoe
ucUYCHIeHHe (PYHKIUIT OAHOM epMeHHOI




2.1

OnpeesieHne MPOU3BOTHON (YHKITHH.
Omnpenenenue auddepeHIUpyeMoit
(ysakuuu. ['eomerpuyeckuii CMbICIT
npou3BogHOH. OJHOCTOPOHHUE
npousBoaHbie. O0mMe npasmia
JuddepeHupoBanys (IPOU3BOIHAS
CYMMBI, IPOM3BEACHHUS YACTHOTO (QYHKITHH,
IPOU3BOHAS CIOXKHOHN QyHKIUM).
ITpou3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHH.
Juddepennyan pyHKmu.
T'eomerpuueckuii cmbici. Quddepeniman
CIOXKHOU (QyHKIMH. THBapHaHTHOCTD
(dhopmsbl ieporo auddepeHnuana.
IIpousBonusie u quddepeHIazbl BEICIIUX
nopsiikoB. Juddepeniupopanne QyHKIHHA
3aJaHHOM napamerpuyecku. CBolcTBa
muddepenmupyembix Gpynkuuit (Teopembl
®epma, Poss, Jlarpanka, Komm).
IIpaBuiio Jlonurans. ®opmyna
Teitnopa-Maxnopena. Bo3pacranue u
yObIBaHUE PYHKIHA. DKCTPEMYMBI
¢ynkiuit. Heobxonumoe u joctaTouHoe
YCIIOBHSA CYILIECTBOBAHUS SKCTPEMyMa
¢yukiuu. Beimyknocts Gynknun. Touku
neperu6a. AcumnToThl. MccnenoBanue
(yskuuii. Cxema nocTpoeHus rpadhuKoB
(hyHKUIMN

/JTex/

10

OIIK-1.5

JI1.1J12.1J13.1
JI3.3
0102 33 54

2.2

Omnpenenenue IPOU3BOIHON (YHKIUH.
Onpenenenue quddepeHIupyeMoit
¢ynkmu. ['eomeTprdecKuii CMbICI
Hpon3BOIHONH. OTHOCTOPOHHHUE
npounsBoaHbie. O0LMe npasuia
mudhepeHnupoBanus (MPOU3BOIHAS
CYMMBI, IPOU3BEACHUS YACTHOTO (QYHKIIHH,
MPOU3BOJIHAS CIIOKHON QyHKINH).
ITpou3BOAHBIC HIIEMEHTAPHBIX (DYHKIIHH.
Juddepennuan pyHKmu.
I'eomerpuueckuii cmbici. Juddepenmman
cinoxxHoW (yHKuuM. THBapHaHTHOCTH
(dhopmsbl ieporo auddepeHnuana.
IIpousBonusle u quddepeHIuabl BEICIINX
nopsiikoB. uddepeniupopanne QyHKIHH
3aJaHHo mapameTrpudecku. CBoicTBa
muddepenunpyembix pynkuit (Teopembl
®epma, Poss, Jlarpanxka, Komm).
[Ipasuno Jlommrans. @opmyna
Teitnopa-Maxknopena. Bo3pacranue u
yObIBaHUE QYHKIHA. DKCTPEMYMBI
¢ynkiuit. Heobxonumoe u JocTaTOuHOE
YCIIOBHSI CYIIECTBOBAHHMS SKCTPEMyMa
¢ynkuu. Bemmyknocts Gyakuun. Touku
neperu6a. AcumnToThl. MccnenoBanue
¢ynkimit. Cxema MOCTpOeHHUs rpadKoB
¢bynxmii /Tp/

10

OIIK-1.2
OIIK-1.5

JI1.2J12.2J13.3
0103233 54




2.3

OnpeesieHne MPOU3BOTHON (YHKITHH.
Omnpenenenue auddepeHIUpyeMoit
(ysakuuu. ['eomeTpuyeckuii CMBICIT
npou3BoJHOH. OJHOCTOPOHHME
npousBoaHbie. O0mMe npasmia
JuddepeHupoBanys (IPOU3BOIHAS
CYMMBI, IPOM3BEACHHUS YACTHOTO (QYHKITHH,
IPOU3BOHAS CIOXKHOHN QyHKIUM).
ITpou3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHH.
Juddepennyan pyHKmu.
T'eomerpuueckuii cmbici. quddepeniman
cinoxxHoW (yHKUIUH. THBapHaHTHOCTH
(dhopmsbl ieporo auddepeHnuana.
IIpousBonusie u quddepeHIazbl BEICIIUX
nopsiikoB. Juddepeniupopanne QyHKIHHA
3aJaHHOM napamerpuyecku. CBolcTBa
muddepenmupyembix Gpynkuuit (Teopembl
®epma, Poss, Jlarpanka, Komm).
IIpaBuiio Jlonuransa. @opmyna
Teitnopa-Maxnopena. Bo3pacranue u
yObIBaHUE PYHKIHA. DKCTPEMYMBI
¢ynkiuit. Heobxonumoe u joctaTouHoe
YCIIOBHSA CYILIECTBOBAHUS SKCTPEMyMa
¢yukiuu. Beimyknocts Gynknun. Touku
neperu6a. AcumnToThl. MccnenoBanue
(yskuuii. Cxema nocTpoeHus rpadhuKoB
¢ynkuit /Cp/

12

OIIK-1.2
OIIK-1.5

JI1.1J12.1
J12.2J13.1 JI3.3
010233 54

Pa3nen 3. UnTerpasbHoe HUNCIEHHE
¢ynkumii oqHoi nepmMeHHOM

31

IlepBooGpazHas GyHKIUU U
HeompeaeneHHoi naTerpai. CBolcTBa
HeonpeeIEHHOro unTerpana. Tabnuna
OCHOBHBIX MHTETpasioB. OCHOBHBIE METO/IbI
UHTEerpupoBanus (3aMeHa nepeMeHHOI
WHTETPUPOBAHMUS, HHTETPUPOBAHHE TI0
yactsam). OrpeeneHHbli HHTerpail.
OCHOBHBIE CBOICTBa ONPEETICHHOTO
uHTerpana (cBoiictsa, popmyna HeroToHa-
JleiiOHMIIA, ONIpeIeIIeHHBI HHTETPall C
MEPEMEHHBIM BEPXHUM IPEIEIIOM, TeOpeMa
0 CpeIHEM, 3aMeHa IIEPEMEHHOM B
OIIpEICNIEHHOM HHTerpaie,
UHTETPUPOBAHUE T10 YACTAM).
TTpubnmxeHHOE BHIYHUCIICHUE
OTpeJIeNIEHHBIX HHTErpajioB (METO.
MPSMOYTOJILHUKOB, METO]| TPATCIHA,
Mmetox Cumrncona). HecoGcTBeHHbIE
UHTErpasibl. ['eOMETpUYECKUE TPUITOKECHUS
OIIpeIeNIEHHOTO UHTerpaia (IIoImaib
TUIOCKOW (DUTYPBI, TUIOIIAAb B TOJISPHBIX
KOOpJIMHATaX, 00bEM TeJa 10 U3BECTHBIM
IUIOLIASIM MapalIeNbHbIX CeYeHHH, 00beM
Tella BpalleH!s, JUIMHA TyTH, IIO0IA1b
MMOBEPXHOCTH BPAIICHHUS).

/J1ex/

11

OIIK-1.5

JI1.1J12.1J13.2
JI3.3
013233 54




3.2

[epBooOpa3Has GyHKIMHU U
HeonpeaeneHHol unrerpan. CoiicTBa
HeonpeaeaEHHOro naTerpaia. Tabnuma
OCHOBHBIX MHTETpajioB. OCHOBHBIE METO/IbI
WHTETpUpOBaHus (3aMeHa epeMeHHOM
HWHTETPUPOBAHMUS, HHTETPUPOBAHHE 110
yactsim). OnpeesieHHbIH HHTerpall.
OCHOBHBIE CBOHUCTBA OIPENEICHHOIO
uHTerpana (cBoiictsa, hopmysa HeroToHa-
JleiiGHM1Ia, Onpe/ieNIeHHBIN HHTETPa C
IIEpEMEHHBIM BEPXHUM IIpPEesIOM, TeOpeMa
0 CpeJHEM, 3aMEHa IIEPEMEHHOM B
OIIpeJIeIEHHOM HHTerpaie,
MHTETPUPOBAHHE 110 YACTSIM).
[MpubnmxeHHOE BBIYHCICHNE
OTIpeJIeNICHHBIX HHTErpajioB (METO/T
MIPSAMOYTOJIEHUKOB, METO]] TPaIeIuii,
meron Cumricona). HecoOcTBeHHBIE
UHTErpansl. ['eoMeTpudeckue MpuIoKeHus
OIIPEAEIEeHHOr0 HHTerpaa (oAb
TUTOCKOW (DHUTYPBI, IUIOIAIh B TOJISPHBIX
KOOpJMHATaX, 00BEM TeJla 110 U3BECTHBIM
IUIOINAAAM TapauIebHBIX CeYeHUi, 00beM
TeJla BpallleHus], JJIMHA AYTH, IIIoaab
nmoBepxHocTH Bpatienus). /Tp/

11

OIIK-1.2
OIIK-1.5

JI1.2J12.2J13.3
01323354

3.3

[epBooOpa3Has GyHKIUHU U
HeomnpeeneHHol unrerpan. CoiicTBa
HeonpeaeaEHHOro nHTerpaia. Tabnuma
OCHOBHBIX HHTErpanoB. OCHOBHBIE METO/IbI
HMHTErpUpOBaHus (3aMeHa epeMeHHOM
UHTETPUPOBAHUS, UHTEIPUPOBAHUE 10
yactsam). OnpeaesieHHbIH HHTerpall.
OCHOBHBIE CBOICTBA OIPEJIEICHHOIO
uHTerpana (cBoiictra, hopmysa HeroToHa-
Jleiibnuna, onpeaeneHHbIH HHTErpa ¢
MepeMEHHBIM BEPXHUM IPENesIoM, TeopeMa
0 CpelHEM, 3aMEHA NIEPEMEHHOMH B
OIIpeeIEHHOM MHTETpale,
UHTETPUPOBAHHE TI0 YACTSIM).
[MpubnmxeHHOe BBIYUCIICHNE
OTpeJIeNICHHBIX HHTErpalioB (METOT
MPSMOYTOJIEHIKOB, METO TPAITCIHH,
Metox Cumrncona). HecoGcTBeHHBIE
UHTErpaibl. [ eoMeTpuuecKue MpUITOKESHUS
OIIPEAEIEHHOr0 NHTerpaia (IJIoIaab
TUTOCKOW (DHTYpBI, IUTOIAIh B OJISPHBIX
KOOpAMHATaX, 00beM Tella M0 U3BECTHBIM
TUTOLIAJISIM TTapalIebHBIX CEYeHH, 00beM
TeJa BpalleHus, JJIMHA AYTH, IIoaab
MOBEPXHOCTH Bpaienus). /Cp/

24

OIIK-1.2
OIIK-1.5

JI2.1 JI2.2J13.2
J3.3
01023354

3.4

/KouTtp.pab./

OIIK-1.2
OIIK-1.5

JI1.2J12.2J13.3
010323354

3.5

/OKk3amen/

27

OIIK-1.2
OIIK-1.5

JI1.1J11.2J12.1
JI2.2J13.1 J13.2
J3.3
01023354

Paznen 4. Teopus psigos




4.1

Yucnossie psaapl. (OCHOBHBIE TOHATHUS U
cBoiicTBa). HeoO6xoaumblii npu3Hak
CX0AUMOCTH Ps110B. [onoKuTEIbHBIE PAIbI
1 npu3Haky ux cxonumoctd. ([Ipusnak
cpaBHeHwus, Jlanambepa, pauKaabHbIH
npu3Hak Koy, nHTErpabHbli pU3HaK
Komm). 3nHakouepenytomuecs Psbi
(npusnak JleiiOuuna). AGconroTHas u
YCIJIOBHAsL CXOUMOCTb. CTEIIeHHbIE PSIIBI.
(O6nactp cxonumocTH, TeopeMa Abers,
HWHTEpBaJl CXOJUMOCTH, Panyc
cxoaumocTH). CBOMCTBA CTEIICHHBIX PSJIOB.
Psp Telinopa u Maknopena
(cyuiecTBOBaHME M €JMHCTBEHHOCTh
pasnoxkeHus, psaa Teinopa aneMeHTapHbIX
¢byukiuit). TpuroHoMeTpudecKue psibl.
(Tpuronomerpudeckas cucreMa QpyHKIH).
Psan @ypre (Cxomumocts psana Dypse,
PsLIIBI IO KOCHHYCaM U CUHycaMm, pag Pypbe
Ha MPOU3BOJILHOM IIPOMEKYTKE).
Komrutekcnas popma psiga Dypoe.
IMpeo6pazoBanue Oypse.

/JTex/

12

OIIK-1.5

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

4.2

Yucnossie psaapl. (OCHOBHBIE TOHATHUS U
cBoiicTBa). HeoOX0oauMBbIi TIpU3HAK
CXOJMMOCTH psf0B. [Ton0XKUTEIbHBIE PAIbI
1 npu3HaK# ux cxoxumoctd. (TIpusHak
cpaBHeHus, Jlanambepa, paauKaabHBIN
npusHak Ko, HHTErpagbHBIN MPU3HAK
Komm). 3Hakouepenytomuecs Pspt
(npusHak JleiiOuuna). AGconroTHas u
YCIOBHAsl CXOAUMOCTh. CTEIICHHBIE PSIIBL.
(O6nactp cxonumocTH, TeopeMa Aberns,
HMHTEPBAJl CXOAUMOCTH, PaANycC
cxoaumocTH). CBOMCTBA CTENIEHHBIX PSIOB.
Psan Teitnopa u Maknopena
(cymiecTBOBaHME U €AMHCTBEHHOCTD
pasznoxxenus, paj Teilnopa aneMeHTapHbIX
¢yHkunit). TpHUroHOMeTpUYeCKUe PSIbI.
(TpuroHoMeTpuyeckas cuctemMa GyHKIHH).
Psan @ypre (Cxoaumocts psaaa Dypee,
PSLIBI ITO KOCHHYCAM M cHHYycaM, psig Dypoe
Ha [IPOU3BOJIBHOM IIPOMEKYTKE).
Kommnekcuas ¢popma psna Dypoe.
[Ipeobpazosanue @ypee. /TIp/
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43

Yucnossie psipl. (OCHOBHBIE TOHATHUS U
cBoiicTBa). HeoO6xoaumblii npu3Hak
cxoauMocTH psioB. IlonoxxuTensHbIe psizibl
1 npu3Haky ux cxonumoctd. ([Ipusnak
cpaBHeHwus, Jlanambepa, pauKaabHbIH
npu3Hak Koy, nHTErpabHbli pU3HaK
Komm). 3nakodepenyromtuecs Psiabt
(npusnak JleiiOuuna). AGconroTHas u
YCIJIOBHAsL CXOUMOCTb. CTEIIeHHbIE PSIIBI.
(O6nactp cxonumocTH, TeopeMa Abers,
HWHTEpBaJl CXOJUMOCTH, Panyc
cxoaumocTH). CBOHCTBA CTENICHHBIX PSIIIOB.
Psp Telinopa u Maknopena
(cyuiecTBOBaHME M €JMHCTBEHHOCTh
pasnoxkeHus, psaa Teinopa aneMeHTapHbIX
¢bynkuit). TpuUroHOMEeTpUYeCcKHe PSAAbL.
(Tpuronomerpudeckas cucreMa QpyHKIH).
Psan @ypre (Cxogumocts psaa Dypee,
PsLIIBI IO KOCHHYCaM U CHHYycaM, psit Pypbe
Ha MPOU3BOJILHOM IIPOMEKYTKE).
Komrutekcnas popma psiga Dypoe.
[IpeobpazoBanue Dypoe. /Cp/
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Pazges 5. Inddepennuanbnoe
HcYHcIeHHe PYHKIMIA MHOTHX
nepeMeHHbIX

5.1

@OyHKIUHM HECKOTIBKHX NEPEMEHHBIX.
IMpenen u HENMPEPLIBHOCTD (HYHKIUU.
CBoiicTBa HEMPEPHIBHBIX (DYHKIIUH.
YactHble npousBogHble. [lomHbII
nuddepennuan. [Tonsrue
nuddepeHIupyeMocT QyHKIHH.
Heo6xonumoe 1 ocTaToyHOE yClIOoBHE
nuddepenuupyemoctu. [IponsBoaHbIe 1
i bepeHIra CI0KHON PYHKIUY.
HuddepennupoBanue HesIBHON (QyHKIUH.
YacTHble TPOU3BOIHBIE U qUD(DepeHIIaTBI
BBICIINX MOpsiakoB. Dopmyna Teitnopa ms
GYHKIHH IBYX EPEMEHHBIX. DKCTPEMYMbI
(YHKINU IBYX MEPEMEHHBIX.
(HeobOxoxumoe ycioBue CyliecTBOBaHUE
9KCTPEMYMa, OCTATOYHOE YCIOBUE
CYLIECTBOBAHUE IKCTPEMYMa, YCIIOBHBIH
9KCTpeMyM). MeTo1 HAMMEHBIINX
KBaJIpaToB.

/JTex/
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5.2

@OyHKIUYM HECKOTIBKHUX NEPEMEHHBIX.
ITpenen 1 HENPEPLIBHOCTD (YHKLIUU.
CBoiicTBa HEMIPEPHIBHBIX (DYHKIIUH.
Yacrasle npoussoausle. [lomnbrii
muddepenuuan. [Tonsrue
nuddepeHuupyeMocTd PyHKIHH.
Heobxonumoe 1 1O0CTaTOUHOE yCIOBHE
nuddepenuupyemoctu. [IponsBoaHbIe 1
nuddepeHuan cioxHoi GpyHKIHH.
HuddepennupoBanue HesIBHON (QyHKIUH.
YacTHble MPOU3BOIHEIE U T (D (epeHITIATbI
BeIcIIUX nopsakoB. @opmyna Teitnopa ans
GYHKIHH IBYX IEPEMEHHBIX. DKCTPEMYMbI
(YHKLNU IBYX ITEPEMEHHBIX.
(HeoOxoaumoe ycoBHe CyIeCTBOBAHHE
9KCTpPEMyMa, 1OCTaTOYHOE YCIOBUE
CYLIECTBOBAHUE IKCTPEMYMa, YCIIOBHBIH
9KCTpeMyM). MeTo1 HAMMEHBIINX
kBajpatoB /TIp/
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5.3

OyHKIUH HECKOJIBKHX MEPEMEHHBIX.
Ipenen u HEPEPHIBHOCTH (HYHKIIMU.
CBoiicTBa HEMIPEPHIBHBIX (DYHKIIUH.
Yactaeie npousBogabie. [lomHbri
mupdepeniyan. Ilonstue
nuddepeHIupyeMoCcTH QYHKIHH.
Heobxonumoe 1 JOCTaTOUHOE yCIOBHE
nuddepentupyemoctu. [Ipon3BoaHbIe 1
JudbepeHman CIoKHON QyHKIUY.
JuddepenimpoBanne HeIBHON QYHKITUH.
UYacTHble IPou3BOAHbIE U T depeHuanb
BeICIIIX TTOpsiakoB. @opmyna Teinopa ms
GYHKIMI IBYX TEPEMEHHBIX. DKCTPEMYMBI
(GYHKIMHU IBYX TIEPEMEHHBIX.
(Heo6xoaumoe yciaoBue CyIECTBOBAaHUE
9KCTPEMyMa, TOCTATOYHOE YCIOBUE
CYLIECTBOBAHUE SKCTPEMYMa, YCIOBHBIH
sKCcTpeMyM). MeTo 1 HanMEeHBIIIX
kBagpatos /Cp/
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Pazgen 6. UHTErpajibHOE HCUHCIIEHHE
(yHKIMIT MHOTHX NTepeMEHHbIX




6.1

JBotinbie unTerpaisl. (OnpeneneHue,
CBOIICTBa, TEOPEMA CYLIECTBOBAHUS).
I'eomeTrpuveckuii 1 HU3NIECKUI CMBICIT
JBoiHOro uHTerpana. CeeleHue qBoiHOro
UHTErpajia K IOBTOPHOMY MHTErpaiy B
IOpsIMOYToJIbHOM obnactu. CseneHue
JIBOMHOTO MHTErpasa K IOBTOPHOMY B
KpUBOJIMHEHHON obnactu. JBoiHoN
HHTErpaJl B MOJIAPHBIX KOOPAMHATAX.
Wurerpan Diinepa-Ilyaccona. Beruucnenue
IJIOIIA M KPUBOM MOBEPXHOCTHU. TpoiiHbIe
UHTErpaJibl. BelunciaeHne TpoiHbIX
uHTErpasioB. TpoliHO# uHTErpan B
IWIMHAPUYIECKUX U CHEepUIecKux
KoopauHarax. KpuonmHeliHbIe
uHTerpansl. (OnpeneneHus, CBOMCTBa,
KPHUBOJIMHEIHbIE HHTErpaJibl IEPBOTO U
BTOPOI'0 poJia, HE3aBUCUMOCTh
KPUBOJIMHEITHOTO HHTETpaa OT IIyTH
UHTETrpupoBaHus). Berancienne
KPUBOJIMHEHHBIX HHTETPAJIOB IIEPBOTO U
BTOporo pona. [losepxHoctHele
uaTerpainsl. (OnpeneneHus,
MIOBEPXHOCTHBIE HHTErPaJIbl IEPBOTO U
BTOPOTro poja). Beruncnenue
MOBEPXHOCTHBIX MHTErpaoB. CBA3b
MEX/ly IOBEpXHOCTHBIMU UHTETPAJIaMU.
®Dopmynsr ['puna, Ctokca u
Octporpajackoro.

/JTex/
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6.2

JBoitabie mHTErpaisl. (OnpeneneHne,
CBOWCTBa, TEOpEMa CyIIECTBOBAHHU).
I'eomeTpuueckuii 1 GU3NIECKUI CMBICIT
JBoWHOTrO MHTerpana. CBeJeHne 1BOHHOro
MHTErpajia K MTOBTOPHOMY MHTErpaiy B
HpsIMOYTOJIBHOM oOnacti. Caenenue
JIBOMHOTO MHTErpajia K IOBTOPHOMY B
KPUBOJIMHEHHOHN obnactu. J{BoiHON
MHTErpaJl B MOJIAPHBIX KOOPAMHATAX.
WNuterpan Oitnepa-Ilyaccona. Beruncnenue
IJIOIIA M KPUBOM MOBEPXHOCTHU. TpoliHbIe
UHTErpaJibl. BelunciaeHne TpoiHbIX
MHTETpasioB. TpoiHOM MHTETpall B
IWJIMHAPUYIECKUX U CHEepUIeCcKHX
KoopauHarax. KpuBonmHelHble
uHTerpansl. (OnpenenaeHus, CBOMCTBa,
KPHUBOJIMHEIHbIE HHTErpaJIbl IEPBOTO U
BTOPOTO POJa, HE3aBUCUMOCTh
KPUBOJIMHEIHOTO MHTErpalia OT My TH
MHTETpupoBaHus). Berancienne
KPUBOJHMHEHHBIX HHTETPAJIOB IIEPBOTO U
BTOpOro poaa. [loBepxHocTHbIE
uHTrerpansl. (Onpenenexus,
MIOBEPXHOCTHBIE HHTETPAJIbI IIEPBOTO U
BTOPOTo poja). Beraucnenue
MIOBEPXHOCTHBIX MHTETpajioB. CBA3b
MEXAY MOBCPXHOCTHBIMU MHTETPAJIaMU.
®Dopmynsr ['puna, Ctokca u
Octporpasackoro. /TIp/
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6.3

JBotinbie unTerpaisl. (OnpeneneHue,
CBOWCTBa, TEOpEMa CyIIECTBOBAHMU).
I'eomeTrpuveckuii 1 HU3NIECKUI CMBICI
JIBOWHOTO MHTEerpana. CBeneHue
JIBOMHOTO MHTETpasa K HOBTOPHOMY
UHTErpally B IPSMOYTOJIBHON 00JacTH.
CaeneHue IBOHHOTO HHTETpaia K

JIBoitHOI MHTErpaj B MOISPHBIX
KoopauHarax. MIHTerpan
Diinepa-Ilyaccona. Beraucnenne

UHTErpasl. Beruucienue TpoiHbIX
uHTErpasoB. TpoliHOW UHTErpan B
[UIHHIPHIECKHUX U CPEepHUIECKIX
KoopauHarax. KpuoanHeliHbie
uHrerpansl. (OnpeneneHus, CBOHCTBa,
KPHUBOJIMHEHHBIC HHTETPajIbl IEPBOTO U
BTOPOTr0 poJa, HE3aBUCUMOCTh
KPHUBOJIMHEHHOIO MHTErpaja OT IIyTH
UHTErpupoBaHus). Beruncienue
KPHUBOJIMHEHHBIX HHTETPAJIOB IIEPBOTO U
BTOpOro poaa. IloBepxHocTHbIE
uHTerpansl. (Onpenenexus,
HOBEPXHOCTHBIE HHTErPAJIbI IEPBOTO U
BTOpOTO poja). Beruncnenwne
MIOBEPXHOCTHBIX UHTErpanoB. CBs3b
MEK]ly IOBEPXHOCTHBIMH HHTETPAJIAMH.
Dopmyinel I'puna, Crokca u
Octporpaackoro. /Cp/

HOBTOPHOMY B KPUBOJIMHEIHON 001acTH.

IUIOIA/IM KPUBOI MOBEpXHOCTH. TpoiiHble
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6.4

/Dx3amen/
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5. OIHEHOYHBIE CPEJCTBA

5.1. OneHoYHBIEe MATEPHAIBI VISl TEKYIIEr0 KOHTPOJISI H MPOMEKYTOUHON aTTeCcTalMKi

Hpe}lCTaBJ’IeHLI OTACIIBHBIM JOKYMEHTOM

5.2. OuneHovHbIE MaTepuaJibl 1 THATHOCTUHYECKOI'0 TECTUPOBAHUSA

HpCHCTaBHGHBI OTACIIBHBIM JOKYMECHTOM

6. YHEBHO-METOANYECKOE I THO®OPMAIIMOHHOE OBECHHEYEHUE JUCHUILIJTUHBI (MOAY JIS)

6.1. Pexomenayemas Jinteparypa

6.1.1. OcHoBHasi TUTEpaTypa

ABTODBI, COCTaBUTEIHN 3arnasue W3narensctBo, ron | Komuda-Bo
JI1.1 |Wnwun B. A, Maremarnueckuii ananu3 B 2 4. Yacts 1 B 2 ki, Knwura 1: Mockaa: FOpaiir, 1
CangoBununii B. A., Y4eOHHUK 1151 BY30B 2020,
Cenmos b. X. https://urait.ru/bcod
e/452409
JI1.2 |Aemumosuu b. I1. COopHUK 33124 U yIIpaKHEHWH 10 MaTemarndeckoMmy ananu3y |Cankrt-IletepOypr: 1
Jlans, 2022,
https://e.lanbook.co
m/book/184105
JI1.3 |Wawun B. A., Maremarnueckuii ananu3 B 2 4. Yacte 1 B 2 ki, Knaura 2: Mockaa: FOpaiir, 1
CanoBHuunii B. A., yueOHMK AT BY30B 2023,
Cenmos b. X. https://urait.ru/bcod
e/513352
6.1.2. JlonotHUTEILHAS JTATEPATypa
ABTODBI, COCTaBUTEIHN 3arnaBue W3znarenscTBo, rog | Konuu-Bo




ABTOpBI, COCTaBUTEIHN 3arnaBue HznarenscTBo, ron | Koany-Bo

JI2.1 |®uxrtenronsy I'. M. OCHOBBI MAaTEMaTHYECKOI'0 aHAIU3a Cankr-IlerepOypr: 1
Jlans, 2022,
https://e.lanbook.co
m/book/184192

JI2.2 |lepunes B.T. MaremaTnyeckuii aHaIu3: COOPHUK 33/1a4 C PELICHUSIMHU: Mocksa: OO0 1

Y4ebHoe mocobue "Hay4no-

U3JaTeNbCKUN LIEHTP
NH®PA-M", 2022,
http://znanium.com/
catalog/document?

id=388965
6.1.3. MeTroanueckue pa3paéoTku
ABTOpBI, COCTaBUTEIH 3arnaBue Uznarensctio, ron | Konny-Bo
JI3.1 |dAy6oBuk O. A., Marematnueckuii anamus-1: (muddepenmansroe ucuncienue |Cypryr: 141
Coseptros II. 1. (yHKIMHU OHOM NIEPEMEHHOM) MsnarenscTBO
Cypl'V, 2008
JI3.2 |Ay6osuk O. A., MaremaTtudeckuil aHanu3-11: (GyHKINU HECKOIBKUX Cypryr: 242
Coseptros I1. . MIEPEMEHHBIX, UHTETPAIbHOE UCUUCIICHHE (PYHKIIUH OJTHOU W3naTenbckuii neHTp
TIePEMEHHOI) Cypl'Y, 2009
JI3.3 |Ha3sumoB A. b., MaremaTuka. Matematudeckuii ananums: yaeGHoe mocodue Bomorga: Bol'Y, 1
Crenanosa H. B., 2015,
Hxonnnkosa C. A. https://e.lanbook.co
m/book/93089

6.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHUKAIMOHHOH ceTH "UHTepHeT"

D1  |caifr "Bricmias MmateMaTrka on-line" - gpopmyiisl 1 kpatkue moHsTHs. http://mathem.hl.ru

92 |O6pa3oBarenbHbIil MaTeMaTHYeCKHid caidT http://exponenta.ru

33  |"Beicmias maTemaTuka" http://mathelp.spb.ru

D4  |Bseicmias matemaTuka aj1st CTYJCHTOB U abutypueHTtos http://fismat.ru

6.3.1 Ilepeyenb NporpaMMHOro obecrnevdeHust

6.3.1.1|Omnepamronnas cucrema Microsoft Windows, naket npuknanssix mporpamm Microsoft Office.nt

6.3.2 IlepeueHb HHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|«HaunonanbHas 3nekTpoHHas 6ubnuorekay H30.ph

6.3.2.2|3nexrponnsie kauru Springer Nature (Science, Technology and Medicine Collections) https:/link.springer.com/

6.3.2.3|T"apanTt-undopmMaimoHHO-TTpaBoOBOM mopTai. http://www.garant.ru/

6.3.2.4|Koncynprantllnroc — HajexHas paBoBas oiepxkKa. http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

7.1|VueOHbIe ayANTOPHUH JUTS TIPOBEICHHUS 3aHITHI TEKIIHOHHOTO TUIIA, 3aHITHI CEMHHAPCKOTO TUMA (IPAKTUIECKUX 3aHSITHiT),
IPYIIIOBBIX M HHANBUAYaIbHBIX KOHCYJIBTALMN, YKOMIUICKTOBAHBIC CIICIHATN3HPOBAHHON MEOCIBIO i TEXHHICCKIMH
cpencTBaMu 00ydeHus (0CKa, SKpaH (CTAHOHAPHBIN WIH MEPEHOCHOMN), TPOSKTOP). [TOMEIIeH s s CAMOCTOSITEIIBHOM
paboTHI 00YJAIOIIUXCSI, OCHAIICHHBIE KOMITBIOTEPHON TEXHUKOH ¢ BO3MOKHOCTBIO ITONKITIOYEHHs K ceT "MHTepHeT" n
oOecreyeHus I0CTyna B 3JICKTPOHHYI0 HH(POPMAIIMOHHO-00pa30BaTEeIbHYIO CPEy OpraHU3aI|H.




