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1. HEJIX OCBOEHUA JUCHUIIINHBI

1.1{®opmupoBanue y ydamuxcst GyHAaMEHTAIbHBIX TEOPETUUECKUX 3HAHUI OCHOB MaTEMaTU4ECKOT0 aHalINu3a, METOJ0B U
HPHIOKEHIH MaTeMaTHIeCcKOro aHaIN3a K eCTECTBEHHOHAYYHBIM 3a7a9aM U B TpOo(eCCHOHAIBHOH IeATEIbHOCTH.

1.2|®opmupoBaHue y ydamuxcst yMEHHH M HABBIKOB MPHMEHEHHUS MOyIeHHBIX 3HAHUH 1 METO/I0B MATEMAaTHIECKOTO aHAIN3a
JUISL peLIeHUs] IPUKJIAJHBIX U NPO(eCcCHOHATBHBIX 33/1a4 ¥ IOCTPOCHUS MoJeliel B podeccnoHambHON AeSTEeNbHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

wuxin (pazmer) OOIL: |BI.0.04

2.1|Tpe6oBaHns K NpeIBAPUTEILHOI MOATOTOBKE 00yJalONIEerocs:

2.1.1| 11 ycnenrHoro ocBOEHUsI Kypca TpeOyIoTcsl 3HaHHs B 00bEME Kypca MaTeMaTHKU cpeHell 001eo0pa3oBaTesIbHOM MIKOIIBI

2.2|IncuMnInHbBI M MTPAKTHKH, /151 KOTOPLIX OCBOEHHE TAHHOI TUCIMILUIMHBI (MOAY.I51) HEOOX0AMMO KaK
NpeAlIecTBYIONIee:

2.2.1|MaTteMaTHUECKHE OCHOBBI TCOPHH CUCTEM

2.2.2 IToaroroBka k cavuc U caa4ya rocy1apCTBEHHOIO 3K3aME€Ha

2.2.3|HelipoKOMITBIOTEpHBIC CHCTEMBI

2.2.4|T1apaniensHoe IpOrpaMMHPOBAHHE

3. KOMIIETEHIIUHA OBYYAIOIIETOCSI, @°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCHUILIMHBI
(MOJY.JIST)

OIIK-1.1: Mcnonb3yeT 3HAHUSI OCHOBHBIX M0JI0KEHHU, 3aKOHOB 1 METO0B €CTECTBEHHBIX HAYK M MaTeMATHKHU MPHU aHAIN3E U
pelieHUH 32124 NPogecCHOHAILHOI JeATeIbHOCTH

OIIK-3.1: Pemaer un:keHepHbIe 3aJa4H ¢ MOMOUIHIO aANINMAPaTa MATEMAaTHYECKOr0 aHAJIU3a, BEKTOPHOM aaredpsl
AHAJUTHYECKOI reoMeTpHu

B pe3yabTare 0ocBOeHMS AMCHUTNIMHBI 00yUYarOIUIiCs J0/KeH

3.1|3uaTn:

311 TeopeTqucxne OCHOBBI (OCHOBHLIG IIOHATHUA U TCOpCMLI) MAaTEMaTUYCCKOT0 aHajIn3a, OCHOBHBIC METOAbI U TPUIIOKCHUA
MAaTEMaTHYCCKOI'o aHajin3a Ij1s1 pCUICHUA 3a/1av B 00J1aCTH MATEMATHKU U €CTECTBECHHBIX HayK, B HpO(l)CCCHOHaHBHOﬁ
JACATCIbHOCTH.

3.2|Ymern:

3.2.1 ILGMOHCTpI/IpoBaTL 3HAHUC U NOHUMAHUEC TCOPETUUCCKUX OCHOB, METOIOB 1 HpI/IJ'IO)KeHI/Iﬁ MaTEMaTU4YCCKOro aHajimsa.

3.2.2|TIprMeHTh MOJYYCHHBIC 3HAHUS 1 METO/IbI MATEMaTHUECKOT0 aHaIN3a JJIs pellieHHs PUKJIaHBIX €CTEeCTBEHHOHAYYHBIX
3a]a4 ¥ MOCTPOCHUS Mojienell B MPo(eCCUOHATIBHOM JeITEIbHOCTH.

4. CTPYKTYPA U COJAEPKAHUE JUCIIMITIJIMHBI (MOAYJIS)

Kon HaumenoBanmue pasnesoB u TeM /Buj | Cemectp / | Hacos | Komneren- | Jluteparypa IIpumeyanne
| 3aHATHA 3aHATHA/ Kvnc LM

Pa3znen 1. Beenenne B ananus. I[lpenen
U HeNpebIBHOCTH QYHKIMH.
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Onpenenenue pynkiuu. CrocoOsl ee
3amanus. ['paduxu smeMeHTapHEIX
¢dynkuuit. [Ipenen yucnoBoit
HOCIeI0BaTEeNEHOCTH. MOHOTOHHEIE
Hoce1oBaTeabHOCTH. OrpaHUueHHBIC
HOCIEeI0BATENEHOCTH. BepXHSIs, HIDKHSAS,
TOYHAS BEPXHSS, TOYHAS HIDKHSS TPaHH
YHCIIOBOI nocaenoBaTensHOCTH. TeopeMsl o
CXOJSIIIUXCS TTOCTIE0BATENFHOCTSX. Yncito
e. IIpenen dynknmu. beckoHeyHo Masbie U
6eckoHeuHo Ooubine GyHKIpH. X
cBoiicTBa.OCHOBHBIE TEOPEMBI O IpeJieax.
3ameyarenbHble penensl. CpaBHEHUE
6eckoHeuHO MasblX. HenpepbrIBHOCTD
¢ynxun. Knaccudukanus Todek pa3pbiBa.
CBoiicTBa (yHKIUI HEIPEPHIBHBIX Ha
orpeske (Teopembl Ko, Befiepmtpacca
nepBas ¥ BTOpas).

/JTex/

OIIK-1.1

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 MTOCIIEAOBATENBHOCTH. T€OpeMBI 0
CXOJSILIUXCS TTOCTIEN0BATENIbHOCTAX. YnciIo
e. IIpenen pynknun. beckoneuHo Manblie u
6ecxoHeuyHo Oonpiue ¢pyHkiuu. Mx
cBoiicTBa.OCHOBHBIE TEOPEMBI O IIpeJeNIax.
3ameuarenbHble Ipeensl. CpaBHEHUE
OecKOHEUHO MaJbIX. HempepsIBHOCTD
¢ynkuu. Knaccudukanus Todek pazpoisa.
CaoiicTBa (QyHKIMIT HETTPEPHIBHBIX HA
otpeske (Teopemsl Komn, Beliepiirpacca
niepBas u Bropas). /IIp/

OIIK-1.1
OIIK-3.1

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
4YUCII0BOH nocsenoBarenbHocTu. Teopemsl o
CXOJSIIMXCS MOCIe0BaTeNbHOCTIX. Yncno
e. [Ipenen gynkuun. beckonedHo Mansle u
6ecxoHeuHo Oonbiue ¢pynkiuu. Mx
cBoiicTBa. OCHOBHBIE TEOPEMEBI O TIPE/IENax.
3ameuarenbHble npeaensl. CpaBHEHUE
O6eckoHeyHO ManbIX. HempepriBHOCTD
¢ynkuu. Knaccudukanus Todek paszpbiba.
CpoiicTBa (yHKIHIT HEMPEPHIBHBIX HA
otpeske (teopemsl Komn, Beliepirpacca
niepBas u Bropas). /Cp/

39

OIIK-1.1
OIIK-3.1

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

Pazpnen 2. Inddepennuansuoe
ucUYCHIeHHe (PYHKIUIT OAHOM epMeHHOI




2.1

OnpeesieHne MPOU3BOTHON (YHKITHH.
Omnpenenenue auddepeHIUpyeMoit
(ysakuuu. ['eomerpuyeckuii CMbICIT
npou3BoJHOH. OJHOCTOPOHHME
npousBoaHbie. O0mMe npasmia
JuddepeHupoBanys (IPOU3BOIHAS
CYMMBI, IPOM3BEACHUS YaCTHOTO (DYHKIIHIA,
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 mapamerpuyecku. 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
¢yukimu. Beimyknocts Gynknuu. Touku
neperu6a. AcumnToThl. MccnenoBanue
(yskuuii. Cxema nocTpoeHus rpadhuKoB
(hyHKUIMN

/JTex/

OIIK-1.1

JI1.1J12.1J13.1
J3.3
01023354

2.2

Omnpenenenue IPOU3BOIHON (YHKIUH.
Onpenenenue quddepeHIupyeMoit
¢ynkmu. ['eomeTprdecKuii CMbICI
pon3BOHOH. OJHOCTOPOHHHE
npounsBoaHbie. O0LMe npasuia
mudhepeHnupoBanus (MPOU3BOIHAS
CYMMBI, IPOU3BEACHUS YACTHOTO (DYHKIIHH,
MPOU3BOJIHAS CIIOKHON QYHKINH).
ITpou3BOAHBIC HIIEMEHTAPHBIX (DYHKIIHH.
Juddepennuan pyHKmu.
I'eomerpuueckuii cmbici. Juddepenmman
cinoxxHOW (yHKUMU. NTHBapHaHTHOCTH
(dhopmsbl ieporo auddepeHnuana.
IIpousBonusle u quddepeHIuabl BEICIINX
nopsiikoB. uddepeniupopanne QyHKIHH
3aJaHHol mapamerpudecku. CBoHCTBa
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/

OIIK-1.1
OIIK-3.1

JI1.2J12.2J13.3
0103023354




2.3

OnpeesieHne MPOU3BOTHON (YHKITHH.
Omnpenenenue auddepeHIUpyeMoit
(ysakuuu. ['eomerpuyeckuii CMbICIT
npou3BoJHOH. OJHOCTOPOHHME
npousBoaHbie. O0mMe npasmia
JuddepeHupoBanys (IPOU3BOIHAS
CYMMBI, IPOM3BEACHUS YACTHOTO (DYHKITHH,
IPOU3BOHAS CIOXKHOHN QyHKIUM).
ITpou3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHH.
Juddepennyan pyHKmu.
T'eomerpuueckuii cmbici. Quddepeniman
cinoxxHoW (yHKUIUH. THBapHaHTHOCTH
(dhopmsbl ieporo auddepeHnuana.
IIpousBonusie u quddepeHIazbl BEICIIUX
nopsiikoB. JuddepeniupoBanne QyHKIHH
3aJaHHOM napamerpuyecku. CBolcTBa
muddepenmupyembix Gpynkuuit (Teopembl
®epma, Poss, Jlarpanka, Komm).
IIpaBuiio Jlonurans. ®opmyna
Teitnopa-Maxnopena. Bo3pacranue u
yObIBaHUE PYHKIHA. DKCTPEMYMBI
¢ynkiuit. Heobxonumoe u joctaTouHoe
YCIIOBHS CYLIECTBOBAHUS SKCTPEMyMa
¢yukiuu. Beimyknocts Gynknun. Touku
neperu6a. AcumnToThl. MccnenoBanue
(yskuuii. Cxema nocTpoeHus rpadhuKoB
¢ynkuit /Cp/

40

OIIK-1.1
OIIK-3.1

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

Pa3nen 3. UnTerpasbHoe HUNCIEHHE
¢ynkumii oqHoi nmepmMeHHOM

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 HHTErpasioB (MEeTO.
MPSMOYTOJILHUKOB, METO]| TPATCIHA,
Mmetox Cumrncona). HecoGcTBeHHbIE
UHTErpasibl. ['eOMETpUYECKUE TPUITOKECHUS
OIIpeJIeNIEHHOTO HHTerpaa (IJIomab
TUIOCKOW (DUTYPBI, TUIOIIAAb B TOJISPHBIX
KOOpJIMHATaX, 00bEM TeJa 10 U3BECTHBIM
IUIOLIASIM MapaJlIeNbHbIX CEYeHUH, 00beM
Tella BpalleH!s, JUIMHA TyTH, IIO0IA1b
MMOBEPXHOCTH BPAIICHHUS).

/J1ex/

OIIK-1.1

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 CBOUCTBA OIPEJIEICHHOIO
uHTerpana (cBoiictsa, hopmysa HeroToHa-
JleiiGHM1Ia, Onpe/ieNIeHHBIN HHTETPa C
IIEpEMEHHBIM BEPXHUM IIpEJesIOM, TeOpeMa
0 CpeJHEM, 3aMEHa IIEPEMEHHOM B
OIIpeJIeIEHHOM HHTerpaie,
MHTETPUPOBAHHE 110 YACTSIM).
[MpubnmxeHHOE BBIYHCICHNE
OTIpeJIeIICHHBIX HHTErpajioB (METOT
MIPSAMOYTOJIEHUKOB, METO]] TPaIeIuii,
meron Cumricona). HecoOcTBeHHBIE
UHTerpansl. ['eoMeTprudeckue npuIoKeHus
OIIPEAEIEeHHOr0 HHTerpaa (oAb
TUTOCKOW (DHUTYPBI, IUIOIAIh B TOJISPHBIX
KOOpJMHATaX, 00BEM TeJla 110 U3BECTHBIM
IUIOINAAAM TapauIebHBIX CeYeHUi, 00beM
TeJla BpallleHus], JJIMHA AYTH, IIoaab
nmoBepxHocTH Bpatienus). /Tp/

OIIK-1.1
OIIK-3.1

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 CBOHCTBA OIPEIEICHHOIO
uHTerpana (cBoiictra, hopmysa HeroToHa-
Jleiibnuna, onpeaeneHHbIH HHTErpa ¢
MepeMEHHBIM BEPXHUM IPENesIoM, TeopeMa
0 CpelHEM, 3aMEHA NIEPEMEHHOMH B
OIIpeeIEHHOM MHTETpale,
UHTETPUPOBAHHE TI0 YACTSIM).
[MpubnmxeHHOe BBIYUCIICHNE
OTpeJIeNICHHBIX UHTErpalioB (METOT
MPSMOYTOJIEHIKOB, METO TPAITCIHH,
Metox Cumrncona). HecoGcTBeHHBIE
UHTErpaibl. [ eoMeTpuuecKue MpUITOKESHUS
OIIPEAEIEHHOr0 NHTerpaia (IJIoIaab
TUTOCKOW (DUTYPBI, IUTOIAIh B TOJISPHBIX
KOOpAMHATaX, 00beM Tella M0 U3BECTHBIM
TUTOLIAJISIM TTapalIebHBIX CEYeHH, 00beM
TeJa BpalleHus, JJIMHA AYTH, IIoaab
MOBEPXHOCTH Bpaienus). /Cp/

40

OIIK-1.1
OIIK-3.1

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

3.4

/KouTtp.pab./

OIIK-1.1
OIIK-3.1

JI1.2J12.2J13.3
010323354

3.5

/OKk3amen/

OIIK-1.1
OIIK-3.1

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

Paznen 4. Teopus psigos




4.1

Uucnossie psaabl. (OCHOBHbBIE TOHATHUS U
cBoiictBa). HeoOxoauMmslii npu3HaK
CXOIUMOCTH PA0B. [osoKuTEIBHBIE PAIBI
1 npu3Haky ux cxoxumoct. (IIpusnak
cpaBHeHus, Janambepa, pauKanbHbINA
npu3Hak Koy, nHTerpanbHblil IpU3HaK
Komm). 3nakouepenyromuecs Psbi
(npusHak JleiiOnuna). AGconroTHas U
yCIIOBHAs CXOUMOCTb. CTENEeHHbIE PSIIBL.
(O6nacTb cxonumocTH, TeopeMa Abers,
HWHTEpBaJl CXOJUMOCTH, painyc
cxonumocTr). CBOICTBA CTEIICHHBIX PSJIOB.
Pap Teiinopa u Makiopena
(cyliecTBOBaHHE U €JUHCTBEHHOCTh
pasioxxeHus, psaja Teinopa aeMeHTapHbIX
¢byukimit). TpUroHOMETpUYECKHUE PSAABL.
(Tpuronomerpuyeckas cucteMa QpyHKIHUI).
Psan @ypre (Cxomumocts psana Dypoe,
PsiIBI IO KOCHUHYCAaM U CHHYcaM, psit Pypbe
Ha NMPOU3BOJILHOM IIPOMEKYTKE).
Komrutekcnas gopma psiga Dypee.
IIpeo6paszoBanue Oypse.

/JTex/

OIIK-1.1

J1.1
JI1.3J12.1J13.3
30102 33 54

4.2

Yucinossle psabl. (OCHOBHBIE IOHATHS U
cBoiicTBa). HeoOXxoauMelii mpu3Hak
CXOJUMOCTH psiioB. [10J0XUTEIbHBIC PAIbI
1 ipu3HaKy ux cxoaumoctu. (IIpusnak
cpaBHeHHs, [lanambepa, paguKanbHbIi
npusHak Ko, HHTErpagbHBIN MPU3HAK
Komm). 3nakouepenyromuecs Psbi
(npusHak JleiiOnuna). AGconroTHas u
YCIOBHAsl CXOAUMOCTh. CTETICHHBIE PSIIIBL.
(O6nactp cxonumocTH, TeopeMa Aberns,
HHTEPBaJ CXOAUMOCTH, PaANyC
cxoauMocTH). CBOMCTBA CTENIEHHBIX PS/IOB.
Pan Teitnopa n Makinopena
(cymecTBOBaHME U €MHCTBEHHOCTD
pasznoxenus, psaa Teitnopa aIeMeHTapHBIX
¢bynkiumit). TpUroHOMETpUYECKHUE PSABL.
(TpuronoMeTpuieckas cuctemMa GyHKIHH).
Psan @ypre (Cxoaumocts psaa Dypse,
PSLIBI IO KOCHHYCAM M CHHYcaM, pig Oypre
Ha IPOU3BOJIBHOM IIPOMEXKYTKE).
Kowmmnekcnas ¢popma psina Dypoe.
IIpeodpazosanue Oypewe. /TIp/

OIIK-1.1
OIIK-3.1

JI1.2J12.2J13.3
0103023354
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Yucnossie psaapl. (OCHOBHBIE TOHATHUS U
cBoiicTBa). HeoO6xoaumblii npu3Hak
cxoauMocTH psioB. IlonoxxuTensHbIe psizibl
U npu3Haky ux cxonumoctd. (IIpusnak
cpaBHeHwus, Jlanambepa, pauKaabHbIH
npu3Hak Koy, nHTErpabHbli pU3HaK
Komm). 3nakodepenyromtuecs Psiabt
(npusnak JleiiOuuna). AGconroTHas u
YCIJIOBHAsL CXOUMOCTb. CTEIIeHHbIE PSIIBI.
(O6nactp cxonumocTH, TeopeMa Abers,
HMHTEpBaJl CXOJMMOCTH, panyc
cxoaumocTH). CBOHCTBA CTENICHHBIX PSIIIOB.
Psp Telinopa u Maknopena
(cyuiecTBOBaHME M €JMHCTBEHHOCTh
pasnoxkeHus, psaa Teinopa aneMeHTapHbIX
¢byukiuit). TpuroHoMeTpudecKue psibl.
(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/

40

OIIK-1.1
OIIK-3.1

JI1.1 J11.3J12.1
J12.2J13.3
301 02 33 54

4.4

/KoHnTp.pab./

OIIK-1.1
OIIK-3.1

JI1.1 J11.2J12.1
J12.2J13.3
0102323 54

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 MPOH3BOIHBIE U quD(epeHIIIaTbI
BBICIINX MOpsiakoB. Dopmyna Teitnopa ms
GYHKIHH IBYX EPEMEHHBIX. DKCTPEMYMbI
(YHKINU IBYX MEPEMEHHBIX.
(HeobOxoxumoe ycioBue CyliecTBOBaHUE
9KCTPEMYMa, OCTATOYHOE YCIOBUE
CYLIECTBOBAHUE IKCTPEMYMa, YCIIOBHBIH
9KCTpeMyM). MeTo1 HAMMEHBILINX
KBaJIpaToB.

/JTex/

OIIK-1.1

JI1.3J12.1J13.2
JI3.3
30102 33 54




5.2

@OyHKIUYM HECKOTIBKHUX MEPEMEHHBIX.
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 MEPEMEHHBIX.
(HeoOxoaumoe ycoBHe CyIeCTBOBAHHE
9KCTpPEMyMa, 1OCTaTOYHOE YCIOBUE
CYLIECTBOBAHUE IKCTPEMYMa, YCIOBHBIH
9KCTpeMyM). MeTo1 HAMMEHBIINX
kBajpatoB /TIp/

OIIK-1.1
OIIK-3.1

JI11.2J12.2J13.3
3105233 54

5.3

OyHKIUH HECKOJIBKHX MEPEMEHHBIX.
Ipenen u HENMPEPHIBHOCTH (HYHKIIHU.
CBoiicTBa HEMIPEPHIBHBIX (DYHKIIUH.
Yactaeie npousBogabie. [lomHbri
mupdepeniyan. Ilonsarue
nuddepeHIupyeMoCcTH QYHKIHH.
Heobxonumoe 1 JOCTaTOUHOE yCIOBHE
nuddepentupyemoctu. [Ipon3BoaHbIe 1
JudbepeHman CIoKHON QyHKIUY.
JuddepenimpoBanne HeIBHONH QYHKIHH.
UYacTHble IPou3BOAHbIE U T depeHuanb
BeICIIIX TTOpsiakoB. @opmyna Teinopa ms
GyHKIMI IBYX TEPEMEHHBIX. DKCTPEMYMBbI
(GYHKIMHU IBYX TIEPEMEHHBIX.
(Heo6xoaumoe yciaoBue CyIECTBOBAaHUE
9KCTPEMyMa, TOCTATOYHOE YCIOBUE
CYLIECTBOBAHUE SKCTPEMYMa, YCIOBHBIH
JKCcTpeMyM). MeToy HanMEeHBIIIX
kBagpatos /Cp/

40

OIIK-1.1
OIIK-3.1

JI1.3J12.1
J12.2J13.3
30102 33 54

Pazgen 6. UHTerpajibHOe HCYHCIIEHHE
(yHKIMIT MHOTHX NTepeMEHHbIX




6.1

JBotinbie unTerpaisl. (OnpeneneHue,
CBOICTBA, TEOPEMA CYLIECTBOBAHUS).
I'eomerpuyecknii 1 (PU3NIECKUIT CMBICIT
JBOWHOTrO MHTEerpana. CBeJeHne 1BOMHOro
MHTErpaja K IOBTOPHOMY MHTETpaiy B
OpsIMOYrosibHOM obnactu. Csenenue
JIBOMHOTO MHTErpasa K IOBTOPHOMY B
KpUBOJIMHEHHOU o0nacTu. [ABoiiHoM
HHTErpaJl B MOJIAPHBIX KOOPAUHATAX.
Wurerpan Diinepa-Ilyaccona. Beruncnenue
IJIOIIAIU KPUBOW MOBEPXHOCTU. TpoliHbIe
UHTErpaisl. Beraucnenue TpoiHbIX
UHTErpasioB. TpolHOI UHTErpan B
[UIMHAPUYECKHX U chepUuecKux
kKoopauHarax. KpuBonuHelHbIe
uHTerpaisl. (OnpeneneHus, CBONCTBA,
KPHUBOJIMHEIHbIE HHTErPaJIbl IEPBOTO U
BTOPOT'0O pojia, HE3aBUCUMOCTh
KPUBOJIMHEIHOTO HHTErpalia OT Iy TH
MHTETpUpPOBaHUs). Berancienne
KPUBOJIMHEHHBIX HHTEIPaJIOB MIEPBOTO U
BTOpOro poja. IloBepxHocTHBIE
uaTerpainsl. (OnpeneneHus,
MIOBEPXHOCTHBIE UHTErPaJIbl IEPBOTO U
BTOpOTo poja). Berancnenue
MIOBEPXHOCTHBIX UHTErpaoB. CBsA3b
MEXK/ly IOBEPXHOCTHBIMU UHTETPaJIaMHU.
Dopmynsr ['puna, Ctokca u
OcTtporpaackoro.

/JTex/

OIIK-1.1

JI1.3J12.1J13.3
0103233 54

6.2

JIBoitable nHTErpainsl. (OnpeneieHne,
CBOICTBa, TEOpEMa CYILIECTBOBAHHU).
I'eomerpuyeckuii 1 (PU3HIECKUIT CMBICI
JBOIHOro HHTerpana. CeeeHue JBoiHOro
MHTErpajia K MIOBTOPHOMY MHTETpaiy B
IpsAMOYTOJIbHOM oOnacti. CBenenue
JIBOMHOI'0 UHTErpaa K IOBTOPHOMY B
KPHUBOJIMHEHHON 00nacTu. [IBoitHON
MHTETrpaJl B MOJIAPHBIX KOOPIAMHATAX.
Wnterpan Ditnepa-Ilyaccona. Beruucnenue
IUIONIAN KPUBOU MOBEPXHOCTH. TpoiiHbIE
UHTErpasl. Beluncienne TpoiHbIX
HHTETpasioB. TpoliHOWM MHTETpall B
IWIMHAPHYECKUX U CHEePUIECKIX
koopnuHarax. KpuBonuHelHble
unHTerpansl. (OnpeneneHus, CBOMCTRa,
KPHUBOJIMHEIHbIE HHTErpaJIbl IEPBOTO U
BTOPOTO POJa, HE3aBUCUMOCTh
KPUBOJIMHEITHOTO MHTErpalia OT Iy TH
UHTETrpupoBaHus). Beraucienne
KPHUBOJIMHEHHBIX HHTETPAJIOB IEPBOTO U
BTOporo poaa. [ToBepxHocTHBIE
uHTrerpansl. (OnpeneneHus,
MTOBEPXHOCTHBIE HHTETPAJIbI IEPBOTO U
BTOPOro poja). Beruncnenue
MTOBEPXHOCTHBIX MHTErpanoB. CBsA3b
MEXKAY NMOBEPXHOCTHBIMU MHTETPAJIaMU.
®Dopmynsr ['puna, Ctokca u
Octporpaackoro. /TIp/

OIIK-1.1
OIIK-3.1

JI11.2J12.2J13.3
013233 54




6.3

JBoiinbie uaTerpansl. (OnpeneneHue,
CBOIICTBa, TEOPEMA CYIIECTBOBAHUS).
I'eomerpuyeckuii 1 GU3NIECKUI CMBICIT
JBoiiHOro uHTerpana. CeeneHue
JIBOMHOIO MHTErpaja K IOBTOPHOMY
HHTErpaly B IPsMOYIOJIbHOM 00JaCTH.
Caenenue IBOMHOTO WHTETpaa K
IIOBTOPHOMY B KPUBOJIUHEHHOM 00IaCTH.
JIBoifHOI HMHTETrpal B MOJISAPHBIX
KoopauHatax. MHTerpan
Oiinepa-Ilyaccona. Beraucnenue
IUIOIA/IN KPUBOM OBEPXHOCTU. TpoiiHbIe
HUHTeTpaibl. Beruucnenne TpolHbIX
uHTerpanoB. TpoliHON UHTErpan B
OWTHHIPHYECKUX U CHEPHISCKUX
KoopauHarax. KpupomnnHeliHbie
unTerpansl. (OnpeneneHus, CBOMCTBA,
KPHUBOJIMHEHHBIE HHTETpallbl IEPBOTO U
BTOPOTO POJia, HE3aBUCHMOCTh
KPHUBOJIMHEIHOTO HHTErpaa OT IyTH
HWHTETpUpoBaHus). Beraucnenue
KPUBOJIMHEHHBIX MHTETPAJIOB IIEPBOTO U
BToporo poxa. [ToBepxHOCTHBIE
uHTerpansl. (Onpenenexus,
ITOBEPXHOCTHBIE HHTETPAIbI IIEPBOTO U
BTOPOTO poja). Beruncnenue
IIOBEPXHOCTHBIX UHTErpanoB. CBs3b
MeX]ly HOBEPXHOCTHBIMU HHTETpajlaMH.
@opmyiel I'puna, Crokca u
Ocrtporpasckoro. /Cp/
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OIIK-1.1
OIIK-3.1

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

6.4

/Dx3amen/

OIIK-1.1
OIIK-3.1

JI1.2 J11.3J12.1
JI12.2J13.2 J13.3
3015233 54

5. OIHEHOYHBIE CPEJCTBA

5.1. OneHoYHBIEe MATEPHAIBI VISl TEKYIIEr0 KOHTPOJISI H MPOMEKYTOUHON aTTeCcTalMKi

Hpe}lCTaBJ’IeHLI OTACIIBHBIM JOKYMEHTOM

5.2. OuneHovHbIE MaTepuaJbl 1 THATHOCTUHYECKOI'0 TECTUPOBAHUA

HpCHCTaBHGHBI OTACIIBHBIM JOKYMECHTOM

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

6.1. Pexomenayemas Jinteparypa

6.1.1. OcHoBHas auTEpaTypa

ABTODBI, COCTaBUTEIHN 3arnasue W3narensctBo, ron | Komuda-Bo
JI1.1 |Wnwun B. A, Maremarnueckuii ananu3 B 2 4. Yacts 1 B 2 ku. Knura 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., Maremaruueckuii ananu3 B 2 4. Yacte 1 B 2 ku. Knaura 2: Mockaa: FOpaiir, 1
CanoBHuunii B. A., yueOHMK AT BY30B 2023,
Cenmos b. X. https://urait.ru/bcod
e/513352
6.1.2. JlononHuTELHAS JUTEpPaTypa
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
HNH®PA-M", 2022,
http://znanium.com/
catalog/document?
id=388965
6.1.3. MeTroanueckue pa3paboTku
ABTOpBI, COCTaBUTEIH 3arnaBue Uznarensctio, ron | Konny-Bo
JI3.1 |dAy6oBuk O. A., Marematnueckuii ananus-l: (muddepennuansroe ucuncienue |Cypryr: 141
Coseptros II. 1. (yHKIMHU OHOM NIEPEMEHHOM) MsnarenscTBO
Cypl'V, 2008
JI3.2 |Ay6osuk O. A., MaremaTtudeckuil ananuz-11: (GyHKIMY HECKOIBKUX Cypryr: 242
Coseptros I1. 1. MIEPEMEHHBIX, UHTETPAIbHOE UCUUCIICHHE (PYHKIIUH OJTHOU W3naTenbckuii neHTp
TIePEMEHHOI) Cypl'Y, 2009
JI3.3 |Ha3sumoB A. b., MaremaTuka. Matematudeckuii ananus: yueOHoe 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 "Briciias matemaTrka on-line" - gpopmyitsr u kpatkue momstus. http://mathem.hl.ru
32 |O6pa3oBarenbHbIN MaTeMaTHueckuii cait http://exponenta.ru
33 |"Beiciuast matemaruka" http://mathelp.spb.ru
D4  |Beicias MaTeMaTHKa st CTyI€HTOB 1 abutypuentos http://fismat.ru

6.3.1 Ilepeyenb NporpaMMHOro obecrnevdeHust

6.3.1.1|Omnepannonnas cucrema Microsoft Windows, maker npukiaausix nporpamm Microsoft Office.nt

6.3.2 IlepeueHb HHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

«HanuoHanpHas 31eKTpoHHass OubInoTeKay HI0.pdh

6.3.2.2

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

6.3.2.3

IapaHT-uHpOpMAIIMOHHO-TIPaBOBOI TopTai. http://www.garant.ru/

6.3.2.4

Koncymnprantllmroc — HazexHas mpaBoBas moepskka. http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MOY JIST)

7.1

yueOHas ayAUTOpHs AJIs IPOBEACHUS 3aHATHH JEKIIMOHHOTO THIIA, 3aHATHI CEMUHAPCKOTo THIIA (JTaDOpaTOPHBIX 3aHATHI),
TPYIIOBBIX M MHAUBUAYAJIBHBIX KOHCYJIBTAllNH, TEKYIIEro KOHTPOJIS U MIPOMEKYTOYHOH aTTeCTalluy OCHALICHA: KOMILIEKT
CHeMANIN3UPOBAaHHOM yueOHoW Mebenn, MapkepHast (MenoBas) 10CKa, KOMIUIEKT IEPEHOCHOT0 MYJIbTUMEIUIHOTO
000py10BaHUs - KOMITBIOTEP, ITPOEKTOP, IIPOESKLIMOHHBIN 3KpaH, KOMITBIOTEPB! C BO3MOXHOCTBIO BbIX0Jla B IHTEpHET 1
JOCTYTIOM B JIEKTPOHHYIO HH(OPMALIMOHHO-00pa3oBaTenbHylo cpeny. ObecnedeH 1ocTyn Kk cetu MIHTepHeT u B
3JIEKTPOHHYI0 HH(OPMALMOHHYIO CPey OpraHu3aLuy.




