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1. HEJIX OCBOEHUA U CHUITJIMHBI

1.1 CDOpMI/IpOBaHI/Ie Yy yqamuxcs (byHZ[aMeHTaJ'H)HI)IX TCOPETUUCCKUX 3HaHUH OCHOB MaTeMaTUYECKOTO aHalin3a, METOJ0B U
HpHHO)KeHI/Iﬁ MAaTEMaTHICCKOIo aHajin3a K €CTCCTBECHHOHAYYHBIM 3a/ladyaM U B HpO(l)eCCI/IOHaJ'IBHOI‘;I JACATCIBHOCTH.

1.2| ®opmupoBaHne y y4amuxcsi yMEHHI 1 HABBIKOB NPUMEHEHUS TIOJTyYeHHBIX 3HAaHUH U METOJJOB MATEMAaTHUECKOTO aHAITN3a
JUISL PELICHUs TPUKIIAJHBIX U po(ecCHOHATIBHBIX 33124 U TIOCTPOEHUS MOJIeleii B TPOdECCHOHANBHON 1eATEbHOCTH.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OOIIL

Hukn (pazgen) OOIT: |Bl .0.04

2.1| TpeOoBaHus K NIpeBAPUTEIbHOIM OATOTOBKE 00y4alolerocs:

2.1.1| 11 ycnenrHoro 0CBOeHuUs Kypca TpeOyYIOTCs 3HaHUs B 00bEME Kypca MaTeMaTHKH Cpe/iHelt 00111e00pa3oBaTeIbHOM IIIKOIBI

2.2|IncUIIMHBI ¥ NPAKTHKH, 1JIs1 KOTOPHIX 0CBOEHNEe JAHHON TUCHUILINHBI (MOAYJIsT) HE00OX0AMMO KaK
npeainecTByoIee:

2.2.1|MaremaTH4ecKie OCHOBBI TEOPHH CHCTEM

2.2.2|TloaroroBka K cjaue u cada rocy1apcTBEHHOTO IK3aMEeHa

2.2.3| HelipokoMITbIOTEpHBIE CHCTEMBI

2.2.4|ITapannensHoe mporpaMMHPOBAaHHE

3. KOMIETEHLIMHA OBYYAIOLETOCS1, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIATIIAHBI
(MOJY.JIST)

OIIK-3.1: PemaeT HH:KeHepHbIe 321a4H ¢ IIOMOLIbIO ANNAPATA MATEMATHYECKOI0 AHAIN3A, BEKTOPHOIi aJredpbl 1
AHAINTHYECKOH reoMeTpun

OIIK-1.1: Ucnosib3yeT 3HAHUS OCHOBHBIX MOJIOKEHH, 3aKOHOB H METO/I0B €CTECTBEHHBIX HAYK U MATEMATHKH NMPH aHATU3E H
pellleHHH 32124 NpodeccHoHAIbLHON 1eATeIbHOCTH

B pe3yabTaTre 0CBOCHUS JTUCHMIIJINHBI oﬁyqalomm‘flcsl JOJIZKCH

3.1|3nath:

3.1.1 TeOpeTI/I‘IeCKI/IC OCHOBBI (OCHOBHLIC IIOHATHA U TeOpeMLI) MaTeMAaTUYCCKOI0 aHa/IM3a, OCHOBHBIC METOAbI U ITPUIIOKCHUA
MaTCMAaTUYCCKOT'0 aHaIn3a JIsl pCUICHUA 3a/1a4 B 00J1aCTH MaTEMAaTHKU H €CTCCTBECHHBIX HaykK, B HpO(l)CCCHOHaHbHOﬁ
JACATCIIbHOCTH.

3.2| Ymerh:

3.2.1| lemoHCTpHpOBaTh 3HAHVE W IOHUMAHHE TEOPETUIECKUX OCHOB, METOJIOB H IIPUIIOKEHUI MaTEMaTHIECKOTO aHaJIH3a.

3.2.2|IIpuMeHATh Oy4YEeHHbIE 3HAHUS 1 METObl MAaTEMaTHYECKOTO aHAIN3a JJIS PELLIeHNs IPUKJIAJHBIX €CTECTBEHHOHAYYHBIX
3a[a4 ¥ MOCTPOCHHUS MOiesiel B MPO(eCCHOHATIBHOM eI TEeNbHOCTH.

4. CTPYKTYPA U COJIEP’)KAHUE JUCIUTIIMHBI (MOIYJISI)

Kon HaumenoBanmue pa3zaenoB u tem /Bua | Cemectp/ | Yacos | Komneren- | Jluteparypa IIpumeuanue
3aHITHA 3aHATHS/ Kypc MK

Paznen 1. Benenue B anaum3. [lpenen
U HENMPEBIBHOCTH (PYHKIUHU.




1.1

Onpenenenue pyunkuun. CriocoOs! ee
3aganus. ['paduku 2eMeHTapHbBIX
¢ynkiuit. [Tpenen uncnoBoi
MOCIIEA0BATENLHOCTH. MOHOTOHHEIE
HOCIIe10BaTeAbHOCTH. OrpaHUuCHHBIE
MIOCIIEI0BATENHLHOCTH. BepXHsist, HUKHSI,
TOYHas BEPXHsIA, TOUYHAsI HUXKHSAA I'PaHA
YHCIIOBOH IMOCIIEA0BAaTENHHOCTH. TeopeMbI 0
CXOJLILIMXCS MIOCTIEIOBATENBHOCTAX. Uncio
e. [Ipenen pynkuun. beckoHeuHo Malbie 1
6ecxoneyHo Oonpiune ¢pyHkmuu. Mx
cBoiicTBa.OCHOBHEIE TEOPEMBI O TIPEeNax.
3ameuaTenbHble Mpenensl. CpaBHEHHE
OecKOHEUHO MaJbIX. HempepsIBHOCTD
¢dynkunu. Knaccudukarust Touek pa3poipa.
CBolicTBa (yHKIU#T HETTPEPHIBHBIX Ha
otpeske (Teopembl Komru, Beliepiirpacca
niepBasi ¥ BTOpasi).

/JTex/

11

OIIK-1.1

JI1.1J12.1J13.3
01023354

1.2

Onpenenenune Gynkuun. CriocoOsl ee
3ananusd. ['paduku s1eMeHTapHbIX
¢dyskuuit. [Ipenen ynucnoBoit
HIOCJICIOBATEIbHOCTH. MOHOTOHHBIE
rociuenoBaresibHOCTH. OTpaHnYeHHbIE
MOCIIeI0BATENbHOCTH. BepXHss, HIDKHSAS,
TOYHAs BEPXHSIsL, TOUHAS HWKHSSI TPaHU
YHCIIOBOM MocieioBaTenbHOCTH. TeopeMsl 0
CXOSAIIUXCA MOCIIEN0BATENBHOCTAX. YHCIIo
e. [Ipenen Gpyukuuu. beckoneuHo maibie u
OeckoHeuHOo Oombmme (pyHKuH. HMx
cBoiicTBa.OCHOBHBIE TEOPEMBI O MIpeienax.
3ameuarenbHble npenensl. CpaBHEHUE
OeckoHeyHO ManbIX. HenmpeprIBHOCTH
¢ynkiuu. Knaccudukanus Touek paspeisa.
CpoiicTBa QyHKIHIT HEMPEPHIBHBIX HA
orpeske (Teopemsl Komn, Beliepiuirpacca
niepBas u Bropasi). /TIp/

11

OIIK-1.1
OIIK-3.1

JI1.2J12.2J13.3
01323324

1.3

Onpenenenue pynkuun. CriocoOs! ee
3aganus. [ pauku 371eMeHTapHBIX
¢ynkuuit. [Ipenen yncnoBoit
MOCJIeIOBATEIBHOCTH. MOHOTOHHBIE
nocie1oBaTeabHOCTH. OrpaHUueHHBIE
MOCIICIOBATEIBHOCTH. BepXHSIsl, HIKHSIA,
TOYHAS BEPXHSIS, TOYHAS HIDKHSS TPaHH
YHCIIOBOI MOCIEA0BATENLHOCTH. TE€OpEeMBI 0
CXOMISIIUXCS TOCIIeIOBATENBHOCTX. YHco
e. [Ipenen pynkuun. beckoHEUHO Malbie U
6eckoHeuHo Oonbinne GyHKImH. Ux
cBoiicTBa.OCHOBHBIE TEOPEMBI O TIPEAeIax.
3ameuaTenpHbIe TIpenensl. CpaBHEHNE
6eckoHeuHO MabiX. HermpeprIBHOCTH
¢dynkunu. Kiaccudukarius Touek pa3pbipa.
CBolicTBa yHKIINT HEIPEPHIBHBIX HA
otpeske (Teopemsl Komu, Beitepmrpacca
niepsas u Bropas). /Cp/

17

OIIK-1.1
OIIK-3.1

JI1.1J12.1
J12.2J13.3
010523354

Paznen 2. Indgdepenumnansnoe
HCYCHICHHE (DYHKIMI OJHO¥ IIepMEHHOI




2.1

OnpezeneHye IPOU3BOAHON (QYHKIIUH.
Onpenenenne nuddepeHIupyeMo
¢dynakuun. ['eomerprdeckuii CMBICT
MIPOU3BOHONU. OTHOCTOPOHHKE
npou3BoiHbIe. OOIIMe MpaBmIa
muddepeHIMpoBanus (TIPOU3BOTHAS
CYMMBI, IPOU3BE/ICHUS YACTHOTO (DYHKITHIA,
MIPOU3BOIHAS CIIOKHOM (DYHKIIUH).
IIpou3sBoaHbIE dIIEMEHTAPHBIX (PYHKIIHA.
Juddepenuuan GyHKIMU.
T'eomeTpuueckuii cmbici. Juddepeniman
Ci10HOH (DyHKIUH. IHBapHaHTHOCTD
hopmel iepBoro auddepeHmana.
TIpoussonusie u nuddepeHIraIbl BEICITHX
nopsiakoB. Juddepenippoanue HyHKIHH
3a7aHHOM napamerpudecku. CBolicTBa
nmuddepennupyembix dhyukiwii (Teopembl
®depma, Poms, Jlarpamka, Komn).
IIpaBumno Jlonurans. @opmyna
Tetinopa-Makiiopena. Bo3pactanue u
yOBIBaHue QYHKIMN. DKCTPEMYMEI
dbynakuit. Heo6xoauMoe 1 1ocTaTouHoe
YCIIOBHSA CYILIECTBOBAHUS SKCTPEMyMa
(dyskiuy. Beimykinocts Gyakupy. Todku
neperunda. AcuMiToTsl. Mccmenosanne
¢dyskuuit. Cxema moctpoeHus rpahukoB
byHsKImit

/JTex/

10

OIIK-1.1

JI1.1J12.1J13.1
J3.3
01323354

22

OmnpezeneHye IpOU3BOAHON (QYHKIUM.
Onpenenenne auddepeHupyeMoin
¢dbyskiun. ['eoMeTpuIecKkuii CMBICIT
npou3BoaHOoH. OIHOCTOPOHHHE
npousBogHbIe. O0IIKE TpaBUIa
mnddepenipoBanus (IIPOU3BOIHAS
CYMMBI, IIPOHM3BEICHHS YaCTHOTO (DYHKI[HIHA,
MIPOM3BOIHAS CIIOKHOM (DYHKIIHHN).
TIpou3BoIHBIE 3JIEMEHTAPHBIX (DYHKIIH.
Juddepernnan GyHKIHH.
T'eomerpuueckuii cmbici. Juddepenmman
CI0XHOM (DyHKIMH. ITHBapHaHTHOCTD
dhopmel epBoro auddepeHnmana.
TIpousBoaubie U AU BepeHITHATBI BHICIIIHX
nopsaakoB. duddepennnpoanne GyHKIMH
3aJaHHOM mapamerpuyecku. CBoiicTBa
muddepeHnmupyembix Gyukimit (Teopembl
®depma, Pomg, Jlarpamka, Kommm).
IIpaBumno Jlonuransa. ®opmyna
Tetinopa-Maknopena. Bo3pacranue u
yObIBaHUE (BYHKIUIH. DKCTPEMYMbI
dynkiuii. Heo6xoauMoe 1 10CTaTOuHOE
YCIIOBHS CYIECTBOBAHUS IKCTPEMyMa
dbyukupn. Bemykimocts GyHkyn. Toukn
nieperuba. Acumnrotsl. MccrenoBanue
dyukiuii. Cxema moctpoeHus rpahuKkoB
¢byukimit /TIp/

10

OIIK-1.1
OIIK-3.1

JI1.2J12.2J13.3
01323354




23

Omnpeznenenue NPOU3BOAHON (YHKLIUH.
Onpenenenue quddepeHupyeMoit
¢yukimu. I'eomeTpr4ecKuii CMBICI
pou3BoIHOM. OTHOCTOPOHHHE
npousBoHble. O0LIMe npaBmiia

i hepeHmpoBanms (IPOU3BOIHAS
CYMMBI, IPOU3BEICHUS YACTHOTO (QYHKUUH,
MIPOHM3BOIHAS CIIOKHON (PYHKIIUH).
ITpousBoaHbIE 2I€MEHTAPHBIX (QYHKIHH.
Juddepeniman GyHKIHH.
I'eomerpuueckuii cmbicit. [{nddeperunan
CIIOXHOW (yHKUWY. IHBapHaHTHOCTh
(dhopmsbl iepBoro nuddepeHnuana.
IpousBoxuble 1 qu( GepeHIHab! BRICIINX
nopsnkoB. JJuddepenunpoBanne GyHKINU
3aJaHHO napamerpudecku. CBoiicTBa
muddepenunpyembix yHkiuii (Teopembl
®epma, Poss, Jlarpanxka, Komm).
IIpaBuno Jlonurans. ®opmyna
Telinopa-Makinopena. Bospacranue u
yObIBaHHE PYHKIMHA. DKCTPEMYMBbI
¢dynkuit. Heobxonumoe U JOCTaTO4UHOE
YCIIOBHS CYIIECTBOBAHHMS SKCTPEMyMa
¢yukiuu. Bemyxinocts Gynkiuy. Touku
neperuba. AcuMnToThl. MccnenoBanue
¢yskupnii. Cxema ocTpoeHust rpaduKoB
¢ynkunii /Cp/

12

OIIK-1.1
OIIK-3.1

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

Pa3nen 3. UnTerpanbHoe HnuMcjieHue
(yHknmii ogHOM epMeHHOH

3.1

ITepBooOpasnas GpyHKIMH U
HeolnpeJeneHHol unrerpai. CBoiicTea
HeonpenenéHHoro narerpaia. Tabnuma
OCHOBHBIX HHTETpasIoB. OCHOBHBIE METO/IbI
HWHTETpupOBaHUs (3aMeHa MmepeMeHHON
UHTETPUPOBAHUS, UHTEIPUPOBAHUE 10
gacTsiM). OnpeeneHHbIH HHTETpall.
OCHOBHBIE CBOICTBA OIPEIEICHHOIO
uHTerpana (coiicrea, popmyna HeroToHa-
Jleitbuuna, onpeaeneHHbI UHTErpa ¢
TIePEMEHHBIM BEPXHHUM IIPEJIEJIOM, TEOpeMa
0 CpPEJIHEM, 3aMeHa [IEPEMEHHON B
OTIpeJIeIEHHOM HHTErpaie,
UHTETPUPOBAHHE 110 YACTIM).
[pubnamkeHHOe BEIYHUCICHHE
OIIPEAENEHHBIX HHTETPanoB (METOx
MIPSIMOYTOJIBHUKOB, METOJI Tparenuii,
metoxa Cumrcona). HecoOcTBeHHbBIE
uHTerpansl. ['eomeTpuyeckue npuiIoKeHus
OIIPEAENEHHOT0 UHTerpana (IIomanb
IUIOCKOMH (DUTYPBI, IO B MOISPHBIX
KOOpAMHATaX, 00beM Tela M0 U3BECTHBIM
IUIOLIAISIM apaJlIeIbHbIX CE4eHUH, 00BbeM
TeJa BpallleHus, AJUHA AyTH, II0IIaab
MIOBEPXHOCTH BPAILEHHUS).

/JTex/

11

OIIK-1.1

JI1.1J12.1J13.2
J3.3
01323354
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IlepBooOpazHas GhyHKINU U
HeorpeaeneHHoi naTerpan. CBolcTea
HeonpeeIEHHOro uHTerpana. Tabnuna
OCHOBHBIX HHTETPaIOB. OCHOBHBIE METO/IBI
UHTerpupoBanys (3aMeHa nepeMeHHO
MHTETPUPOBAHYSI, HHTETPHPOBAHHUE IO
qacTaMm). OmnpeneneHHblii UHTerpail.
OCHOBHBIE CBOWCTBa ONPENIEICHHOTO
uHTerpana (cBocTBa, popmyna HeroroHa-
JleiiOHuIIa, OMpe/IeIeHHBIN HHTETPa C
MepEeMEHHBIM BEpXHHUM IIPeIesIoM, TeopeMa
0 CpellHEM, 3aMEHA NIEPEMEHHON B
OIIPEAEIEHHOM HHTErpaie,
UHTETPUPOBAHUE T10 YACTAM).
[TpubmmxeHHOE BEIYHCICHNE
oTpeJIeNIeHHBIX HHTErpajioB (MEeTO.
IPSIMOYTOJILHUKOB, METOJ TPAIelni,
meton Cumricona). HecobcTBeHHBIC
MHTETpaNbl. [ 'eoMeTpruiecKue NpHiIoKeH s
OIIpeIeNIEHHOT0 HHTerpaa (II0aIb
TUIOCKOH (UTYPHI, IUTOMAb B TOJIIPHBIX
KOOpAMHATaX, 00beM Tella [0 U3BECTHBIM
TUTOIIAISIM apaJUIeNbHBIX CEYeHUH, 00BeM
Tella BpalleHUs, JUIMHA YTy, 01
moBepxHOCTH Bpatienus). /TIp/

11

OIIK-1.1
OIIK-3.1

JI1.2J12.2J13.3
010323354

33

IlepBooOpazHas GyHKINU U
HeompeaeneHHoi naTerpan. CBolcTBa
HeonpeeIEHHOro uurerpana. Tabuuna
OCHOBHBIX HHTETPaIOB. OCHOBHBIE METO/IBI
UHTErpupoBanus (3aMeHa nepeMeHHO’
MHTETPUPOBAHUSI, HHTETPHPOBAHHUE IO
qacTaM). OmpeneneHHblii UHTerpai.
OCHOBHBIE CBOWCTBa OIPENIEICHHOTO
uHTEerpaa (CBoicTBa, popmyia HeroroHa-
JleiiOHuIIa, OTpe/ICIIeHHBIN HHTETPa C
MEPEMEHHBIM BEPXHHM ITPEJIEIIOM, TeOpeMa
0 CpeHeM, 3aMeHa EPEeMEHHON B
OIIPEAEIEHHOM HHTErpaie,
UHTETPUPOBAHUE T10 YaCTAM).
[TpubamxeHHOE BEIYHCICHNE
OIIpeJIeNIEHHBIX HHTErpajioB (METO.
IPSIMOYTOJIBHUKOB, METOJ TParnenui,
meton Cumricona). HecobcTBeHHBIC
MHTETpanbl. [ 'eoMeTpruiecKue NpriIoKeH s
OIIpeIeNIEHHOT0 UHTerpaa (IIomaib
IUIOCKOH (UTYPHI, IUTOMAIb B TOJISIPHBIX
KOOpIMHATaX, 00beM TeJa 10 U3BECTHBIM
IUTOLIAISIM apaJlIeNbHBIX CEUeHUH, 00BeM
Tena BpalleHus, JJIMHA AyTH, IUI0MAIb
MOBEPXHOCTH Bpaienus). /Cp/

24

OIIK-1.1
OIIK-3.1

J12.1J12.2)13.2
33
01020354

34

/KonTp.pab./

OIIK-1.1
OIIK-3.1

JI1.2J12.2J13.3
010523354

35

/DK3amen/

27

OIIK-1.1
OIIK-3.1

JI1.1J11.2J12.1
J12.2J13.1J13.2
J3.3
010323354

Paznen 4. Teopusi psinoB




4.1

Yucnossie psaabl. (OCHOBHBIE TOHITHS K
cBoiicTta). HeoOX0auMEIi Ipu3HaK
CXOAUMOCTH PAIOB. [lomoXUTENEHBIE PSIITBI
U npu3Haky ux cxogumocTH. (ITpusHak
cpaBHenust, [lamambepa, paguKaabHbINA
npusHaK Kolu, HHTerpaabHbIi MPU3HAK
Komm). 3nakouepemyromuecs Psaapt
(npusHak JleliOHuIa). AGCOIIOTHAS U
YCIIOBHAsI CXOAUMOCTh. CTETICHHBIC PSIJIBI.
(O06macTh CXOAUMOCTH, TEOpeMa AOeIs,
HMHTEPBAJ CXOAUMOCTH, PAIHYC
cxomumocTtH). CBOMCTBA CTETICHHBIX PSIIOB.
Psn Teitnopa u MaknopeHa
(cylecTBOBaHHE U €IMHCTBEHHOCTh
pasznoxxenus, psajg Tenopa 3J1IeMeHTapHbIX
dbyukumii). TpUrOHOMETPUUYECKUE PSAIBL.
(Tpuronomerpudeckast cucreMa (HyHKITHHN).
Psn @ypee (Cxomumocts psiga Oypbe,
PSLIIBI IO KOCHHYCaM 1 cuHycaMm, psija ypbe
Ha ITPOU3BOJIHLHOM ITPOMEKYTKE).
Kommtekcuas popma psama Dypee.
[IpeobpazoBanue dypee.

[Jex/

12

OIIK-1.1

J1.1
JI1.3J12.1J13.3
010323354

42

Yucnossie psiabl. (OCHOBHBIC MOHATHUS 1
cBoiicTBa). HeoOX0uMbIii TpHU3HAK
CXOAMMOCTH PAI0B. I10I0)KUTENBHBIE PSIIBI
U pu3HaKy ux cxoaumoctd. (ITpusHak
cpasHenwus, JlanamOepa, paarKalbHbII
npusHak Koiu, HHTerpaibHbIi PU3HAK
Komm). 3nakouepenyrommuecs Psapt
(npusHak JletiOHMIa). AOCOIIOTHAS U
YCIIOBHAS CXOAUMOCTh. CTETICHHBIC PSIBI.
(O6macTb CXOAMMOCTH, TEOpEMA Abes,
HHTEPBAJ CXOJUMOCTH, PAIIHYC
cxoqumoct). CBOMCTBA CTEIIEHHBIX PSIOB.
Psn Teitnopa u Makiiopena
(cyliecTBOBaHME H €AUHCTBEHHOCTh
pasnoxeHus, psa Teilnopa sj1eMeHTapHbIX
GbyHKIMit). TpUrOHOMETPUUICCKHUE PSIBI.
(Tpuronomerpuueckas cucreMa (pyHKIIHIA).
Psn @ypee (Cxomumocts psina Dypoe,
PsiABI IO KOCHHYCaM M cUHycaMm, psaj Dypbe
Ha [IPOX3BOJILHOM IIPOMEKYTKE).
Kommekcuas popma psaa ypee.
[IpeobpazoBanue Oypre. /T1p/

12

OIIK-1.1
OIIK-3.1

JI1.2J12.2J13.3
01323324
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UYucnossie psaapl. (OCHOBHBIE MOHATHS U
cBoiicTBa). HeoOXoauMbIii TIpU3HAK
CXOIUMOCTH PsA0B. [10I0KUTENBHBIE PSIbI
W npu3HaKky ux cxoaumoctu. (IIpusznak
cpaBHeHUs, Jlanambepa, paguKaabHbIN
npu3Hak Konmm, HHTErpagbHBIN MPU3HAK
Komm). 3Hakouepenyromuiecs Psbl
(npusHak JleiOouuia). AGCOTIOTHAS U
YCIOBHAs CXOAUMOCTh. CTETICHHBIC PSI/IBI.
(Obnactb cxoguMocTH, TeopeMa Abens,
HWHTEpBaJl CXOJUMOCTH, PaINyC
cxoaumocTH). CBOMCTBA CTENICHHBIX PSIOB.
Psn Teitnopa u Makinopena
(cymecTBoBaHME M €JMHCTBEHHOCTh
paznoxxeHus, psia Teinopa aneMeHTapHbIX
GbyHkmit). TpUrOHOMETPUYECKHE PSJIBL.
(TpuronomeTpuyeckas cucrema GpyHKIHA).
Psan @ypre (Cxogumocts psaa Dypse,
PSLIBI IO KOCHHYCaM B cuHycaMm, psin Dypbe
Ha MPOU3BOJILHOM IIPOMEXKYTKE).
Kommnekcuas hopma psina @ypee.
[IpeobpazoBanue dypoe. /Cp/

15

OIIK-1.1
OIIK-3.1

JI1.1J11.3]12.1
J12.2J13.3
01323354
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/Kontp.pab./

OIIK-1.1
OIIK-3.1

JI1.1J11.2)12.1
J12.2J13.3
01323354

Pazgen 5. Inddepennnannnoe
ucumnciaeHue pyHKumii MHOTUX
nepeMeHHbIX

5.1

OyHKINT HECKONBKUX IEPEMEHHBIX.
[Ipenen u HeNPEPHIBHOCTD (DYHKIIHH.
CBOIiCTBa HENPEPHIBHBIX (PYHKLUI.
Yactasle npousBoaHsie. [1onHbIN
muddepennuan. [lonsrue
muddepeHIupyeMocTy QyHKIHH.
Heobxonumoe 1 10CTaTOUHOE yCIOBHE
nmuppepernupyemocti. [Ipor3BoIHEIE 1
UG GepeHIna CI0KHONW QYHKIUH.
Juddepenimposanre HeIBHOH (yHKIHH.
YacTHble pon3BoiHbIC U AU dhepeHrab
BeicKX nopsankos. @opmyna Teitnopa nist
(GYHKUUH ABYX IEPEMEHHBIX. JKCTPEMYMBI
(YHKUIMH IBYX ITEPEMEHHBIX.
(HeobOxomumoe ycioBue CylieCTBOBaHUE
9KCTPEMYMa, JOCTATOYHOE YCIOBUE
CYIIECTBOBAaHHE IKCTPEMYMa, YCIOBHBIH
9KCTpeMyM). MeTo]1 HaUMEHbLINX
KBaJIpaToB.

/Jlex/

10

OIIK-1.1

JI1.3J12.1J13.2
J3.3
0102323 54




5.2

DYHKIUN HECKOJILKUX TIEPEMEHHBIX.
[penen u HeNPEPHIBHOCTD (HYHKIIHH.
CBOIiCTBa HENPEPHIBHBIX (PYHKLUI.
Yactasle npousBoaHsie. [1onHbIi
muddepennuan. Ilonsrue
nudhepeHIUPYEeMOCTH HYHKITUH.
Heobxonumoe 1 10CTaTOUHOE yCIOBHE
muddepernupyemoctu. [Ipon3BoaHbIe 1
muddepeHnuan cnoxkHoH GyHKIMY.
JuddepeHunupoBanue HessBHOU (YHKITUH.
YacTHble Tpou3BOAHBIE 1 U hepeHIrab
BeICIIKX NOpsakoB. @opmyina Teltnopa s
(GYHKUUH IBYX TEPEMEHHBIX. DKCTPEMYMbI
(GYHKIMU BYX TEPEMEHHBIX.
(HeobOxomumoe yciioBue CyliecTBOBaHUE
9KCTPEMYMa, JOCTATOYHOE YCIOBUE
CYIIIECTBOBAHUE IKCTPEMYMA, YCIOBHBIN
9KCTpeMyM). MeTo1 HaUMEHbLINX
kBaapatos /TIp/

10

OIIK-1.1
OIIK-3.1

JI1.2J12.2]713.3
01323354
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OYHKIUHT HECKOIBKUX MEPEMEHHBIX.
IMpenen u HeNPEpPHIBHOCTD (HYHKIMU.
CBoIiCTBa HENPEPBIBHBIX (PYHKIHH.
YactHele npoussoaubie. [TomHbIi
nuddepennuan. [Tonstue
muddepeHnupyeMocTy QyHKIHUH.
Heobxonumoe U JOCTaTOUHOE yCIOBUE
nuddpeperunpyemoctu. [Ipou3BoaHbIC U
¢ GepeHnran CI0KHOH QyHKIHH.
JuddepenunpoBanre HessBHOW (QYHKIIUH.
YacTHbIe TPOU3BOIHBIC U AU(depeHITHaITEI
BeIcIIiX nopsiakoB. dopmymna Teitnopa mmst
(YHKIIH IBYX IEPEMEHHBIX. DKCTPEMYMBI
(GYyHKIMU BYX TIEPEMEHHBIX.
(Heo6xoaumoe yciaoBHE CyLIECTBOBAaHUE
HKCTPEMyMa, TOCTATOYHOE YCIOBHUE
CYIIECTBOBAHUE 3KCTPEMyMa, YCIOBHbIH
9KCTpeMyM). MeTo1 HaMEHBIINX
kBaapatos /Cp/

15

OIIK-1.1
OIIK-3.1

JI1.3712.1
J12.2J13.3
010323354

Pazgen 6. UuTerpaibHoe HcYHCIEHHE
¢yHKIME MHOTHX epeMeHHBIX




6.1

Botiubie unterpaisl. (OmnpeneneHue,
CBOWCTBA, TEOPEMa CYIIIECTBOBAHUS).
T'eomerpuueckuii U GU3NIECKUN CMBICIT
JBoMHOTO HHTErpasia. CBeeHre TBOMHOTO
HWHTETpasa K MOBTOPHOMY UHTETPAy B
MPSIMOYTOJIbHOM 00acT. CBeneHue
JIBOITHOTO HHTETpaia K MOBTOPHOMY B
KPUBOJIMHEHHOM oOyacTh. JIBOHHOM
WHTETpal B MOJIIPHBIX KOOPIUHATAX.
Wuterpan Ditnepa-Ilyaccona. Beraucnenue
IIJIOIIA I KPMBOM MOBEPXHOCTH. TpOHHbBIE
UHTErpasbl. Berurcnenue TponHbIX
HMHTErpasioB. TpoifHON UHTETpaJl B
HMIAHAPHYECKUX U CHEepUIeCKUX
koopauHaTax. KpuBosuHeiiHbie
unTerpansl. (OnpeneneHusi, CBOMCTBA,
KPUBOJIMHEHHBIC UHTETPAITBI IIEPBOTO U
BTOPOTO PO/Ia, HE3aBUCUMOCTh
KPUBOJIMHEHHOTO MHTETpaja OT IyTH
WHTETPUPOBaHUs). Brrarcienue
KPUBOJIMHEHHBIX HHTETPAIIOB TIEPBOTO 1
BTOpPOTrO poja. [loBepxXHOCTHEIE
narerpansl. (OnpenencHus,
TIOBEPXHOCTHBIE UHTErPAITBI IIEPBOTO U
BTOPOIo poja). Beruncienne
TIOBEPXHOCTHBIX UHTETrpasioB. CBsI3b
MEKy MTOBEPXHOCTHBIMH MHTETPAJIAMHU.
®dopmyasr ['puna, CTokca
OcTporpaackoro.

/JTex/

10

OIIK-1.1

JI1.3J12.1J13.3
010523354

6.2

JBotinbie unterpaist. (OnpeneneHve,
CBOIICTBa, TeOpeMa CyIIECTBOBAHNS).
T'eoMeTpuueckuii v GU3NUESCKUN CMBICT
nIBoiHOrO MHTErpana. CeeaeHue JBOHHOTO
HWHTETpalia K IOBTOPHOMY HHTETpajy B
psSIMOYTONIbHOM oOnacT. CBeneHue
JIBOMHOT'O MHTETPajia K MOBTOPHOMY B
KPHUBOJIMHEWHOM 00acTh. JIBoiHOI
HWHTETPaJ B IMOJISIPHBIX KOOPIWHATAX.
Wnrerpan Dinepa-Ilyaccona. Beruncienne
TUTOIIAIM KPUBOM MOBEPXHOCTU. TpoiiHbIe
MHTErpalibl. Beruucienue TpoHHbIX
HHTErpanoB. TpoitHol HHTErpall B
MATHHIPUICCKUX U CHEPUICCKUX
KoopauHaTax. KpuBonuHeliHbie
unTerpansl. (OnpeaeneHus, CBOWCTBRA,
KPUBOJIMHEHHBIC HHTETPAJIbI IEPBOTO U
BTOPOTO POJIa, HE3ABHCUMOCTh
KPUBOJIMHEHHOTO HHTErpaia OT MyTH
HWHTETpUPOBaHMs). Beraucnenne
KPUBOJIMHEHHBIX HHTETPAIIOB TIEPBOTO U
BTOpOro poaa. [loBepxHOCTHEIE
uHTerpaibl. (OnpenencHus,
TIOBEPXHOCTHBIE HHTETPAJIbl IEPBOTO U
BTOPOTO pojia). Beraucienue
MOBEPXHOCTHBIX UHTETPajioB. CBA3b
MEXITy TIOBEPXHOCTHBIMI MHTETPAJIAMIL.
®dopmyiet 'puna, CTokca u
Octporpazckoro. /TIp/

10

OIIK-1.1
OIIK-3.1

JI1.2J12.2]13.3
010323354




6.3

JlBoiinbie unterpaisl. (Onpenenenue, 2 14 OIIK-1.1 JI1.3J12.1
CBOICTBa, TEOPEMa CYILIECTBOBAHMS ). OIIK-3.1 JI2.2J13.3
I'eomerpudeckuii U GU3NIESCKUIN CMBICT
JBOIHOIO MHTErpana. CeacHue
JIBOMHOTO HHTETpaia K IOBTOPHOMY
HWHTETpaly B MPSMOYTOJILHON 00IaCcTH.
CBeJieHre IBOMHOTO HHTETpaJia K
MTOBTOPHOMY B KPUBOJIMHEHHOW 00J1aCTH.
JIBOIHOI MHTErpaJl B MOJIIPHBIX
koopauHarax. MHTerpan
Diinepa-Ilyaccona. Beruncienue
IUTOIIAIX KPUBOU MTOBEPXHOCTU. TpoiiHbIe
MHTErpalibl. Beruncienue TpoiHbIX
HHTErpasioB. TpoiiHO# HHTErpall B
HJIHHIPUYECKUX U CHEPUICCKUX
KoopauHaTax. KpuBonuHeiHbie
uaTerpansl. (OnpeaencHus, CBOUCTBA,
KPUBOJIMHEWHBIE HHTETPAJIbl IEPBOTO U
BTOPOTO POJIa, HE3aBHCUMOCTh
KPUBOJIMHEHHOTO MHTErPaia OT Iy TH
MHTErpupoBaHus). Beruncnenue
KPUBOJMHEHHBIX HHTETPAJIOB TIEPBOTO 1
BTOpOTO poja. [loBepxHOCTHBIE
uHTerpabl. (OnpeneneHus,
MOBEPXHOCTHBIE HHTETPAJIBI IEPBOTO U
BTOPOTO poja). Berancienue
IOBEPXHOCTHBIX HHTCTPAJIOB. CBHSI)
MEXITy TIOBEpPXHOCTHBIMU MHTETPAJIAMH.
Dopmyisl I'puna, CTokca u
Ocrporpazckoro. /Cp/

010323354

6.4

/Ox3amen/

2 36 OIIK-1.1 | JI1.2JI1.3J12.1
OIIK-3.1 | JI2.2J13.2JI3.3
01323324

5. OHEHOYHBIE CPEJCTBA

5.1. OueHo4HbIe MaTepHuajJbl Vi TEKYLIEero KOHTPOJIdA U l'lpOMe)KyTO'IHOﬁ arTrecranumu

Hpe,Z[CTaBJICHBI OTACIIbHBIM JOKYMCHTOM

5.2. OneHoYHbIE MaTepHaIbl AJA JUATHOCTHYECCKOI'0 TECTUPOBAHUSA

HpeHCTaBHCHH OTACIIbHBIM JOKYMCHTOM

6. YYHEBHO-METOJINYECKOE I TH®OPMAIIMOHHOE OBECIHEYEHUE IMCHUIIVIMHBI (MOAYJISA)

6.1. Pexomenyemast iureparypa

6.1.1. OcHoBHas JUTEpPaTYpa

ABTOPBI, COCTABHUTENN 3aryiaBue WznarensctBo, Tog | Komnu-Bo
JI1.1 |Wneun B. A., Maremarnyeckuii ananus B 2 4. Yacts 1 B 2 kH. Knura 1: Mockaa: FOpaii, 1
CagoBunumii B. A., Y4eOHUK 1151 BYy30B 2020,
Cenpos b. X. https://urait.ru/bcod
€/452409
J1.2 | demunosuy b. I1. COOpHHUK 33/1a4 ¥ YIIPaXKXHEHHI 110 MaTeMatndeckomy aHanuzy | Cankr-IlerepOypr: 1
Jlannp, 2022,
https://e.lanbook.co
m/book/184105
JI1.3 |Wneun B. A, Maremarnueckuii anamus B 2 4. YacTs 1 B 2 kH. Knura 2: Mockaa: FOpaiiT, 1
Canmoamunii B. A., Y4eOHHK I BYy30B 2023,
Cenpos b. X. https://urait.ru/bcod
e/513352
6.1.2. lonoJiHMTEeIbHAS JIUTEPATYPA
ABTOpBI, COCTaBUTENIN 3armnaBue Wznarensctso, rog | Komuu-Bo




ABTOpLI, COCTaBUTECIIN 3ariaBue HBH&TCJ’ILCTBO, roa Komuua-so

JI2.1 |®uxrtenromsn . M. OCHOBBI MaTEMaTHYECKOTO aHAIN3a Cankr-IlerepOypr: 1
Jlann, 2022,
https://e.lanbook.co
m/book/184192

JI2.2  |lepurnes B.I'. MaremaTHyeckuii aHaJIN3: COOPHHUK 33144 C PEIICHUSIMHU: Mocksa: OO0 1

YuebHoe nocobue "Hayuno-
M31aTeIbCKUI IEHTP
NH®PA-M", 2022,
http://znanium.com/
catalog/document?
1d=388965
6.1.3. MeTtonnueckue pa3padoTku
ABTOpBI, COCTaBUTEIIN 3arnaBue WznarensctBo, roxg | Kommu-Bo
JI3.1 |dy6osuxk O. A., MaremaTtudeckuii ananuz-1: (auddepenunansuoe ucuucinenue |Cypryt: 141
Cogeptxos I1. 1. (GYHKIMU OTHOH ITEpEeMEHHO) W3parenscTBO
Cypl'VY, 2008
JI3.2 |[dy6oBuxk O. A., Maremarnyeckuii ananuz-I1: (pyHKIMHM HECKOIBKUX CypryrT: 242
Coseptxos I1. 1. MIepeMEHHBIX, THTET PaJIbHOE UCUHCIIEHHE (DYHKIIMU OJHON W3narenbckuit HeHTp
NIepEMEHHOI1) Cypl'Y, 2009
JI3.3 |HasumoB A. b., Matematrka. MaTeMaTHUECKUI aHAIN3: YIeOHOE TToco0me Bosnorpa: Bol'Y, 1
Crenanoa H. B., 2015,
MkonuukoBa C. A. https://e.lanbook.co
m/book/93089
6.2. [lepeyens pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTn "WHTepHeT"
D1  |caiiT "Bricmias Mmatemaruka on-line" - popMyiisl u KpaTkue noHsATHs. http://mathem.hl.ru
32  |OGpa3oBarenbHblii MaTeMaTHYECKHid caiT http://exponenta.ru
33  |"Beicmas maTemaruka" http://mathelp.spb.ru
D4 |Beiciias MaTeMaTuKa Jyis CTYJICHTOB U abuTypueHToB http:/fismat.ru

6.3.1 IlepeueHb MPOrpaMMHOro oGecreyeHust

6.3.1.]| OnepanonHas cucrema Microsoft Windows, maket nmpukinaansix mporpamm Microsoft Office.nt

6.3.2 Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

«HarmoHansHas 37eKTpoHHas OMOIHOTeKay HY0.pdh

6.3.2.7

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

6.3.2.3

[apanT-uHpOPMAIIMOHHO-TIPaBOBO# nopTai. http://www.garant.ru/

6.3.2.4

Koncynbrantlntoc — HagexxHas mpaBoBasi moaepikka. http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOLYJISA)

7.

—_

yueOHasi ayAUTOpHS AJIs IPOBEICHHS 3aHATUH JIEKIIMOHHOTO THIIA, 3aHATHIH CEMUHAPCKOTO TUNA (JTaDOpaTOPHBIX 3aHATHI),
IPYTNIIOBBIX U MHIUBHIYaIbHBIX KOHCYJIbTAIUN, TEKYILIETO KOHTPOJI U IPOMEKYTOYHOM aTTeCTallii OCHAIlEHA: KOMIUIEKT
CIeLHaIU3UpOBaHHON yueOHOM Mebenu, MapkepHas (MelloBasi) 10CKa, KOMILUIEKT IEPEHOCHOI0 MyJIbTUMEAUNHOrO
000pyIOBaHHS - KOMIBIOTEP, MPOEKTOP, IPOSKIMOHHBIN KPaH, KOMITBIOTEPHI C BO3MOKHOCTBIO BBIXOJa B IHTEpHET 1
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBaTenbHylo cpeny. ObecnedeH A0CTym K ceTu MIHTepHeT u B
JIIEKTPOHHYIO HH()OPMAIHOHHYIO Cpey OpraHU3aLuH.
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http://mathem.h1.ru/
http://exponenta.ru/
http://mathelp.spb.ru/
http://fismat.ru/
http://www.garant.ru/
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