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1. HEJIX OCBOEHUMA JUCHHUIIINHBI

1.1

DopmupoBaHue y ydanmxcs: GyHIaMEeHTATbHBIX TEOPETHIECKIX 3HAHUH OCHOB MaTeMaTHIECKOTO aHAIN3a, METOI0B U
MPUIOKEHU MaTEeMaTHYECKOTr0 aHAIN3a K €CTECTBEHHOHAYYHBIM 3aJ[adyaM U B IPO(ECCUOHATBHOM JAEATEIIbHOCTH.

1.2

CDOpMPIpOBaHI/Ie Yy yuamuxcs yMeHI/Iﬁ 1 HaBBIKOB IPUMCHECHUS IMMOJTYYCHHBIX 3HAHHUI U MCTOJ0B MAaTCMaTU4YCCKOIro aHaJiu3a

JUTSL peIIeHUsI IPUKJIAJHBIX ¥ TPO(eCCHOHATBHBIX 33/1a4 M IOCTPOSHUS Mojiesiel B podeccnoHambHON e TEeNbHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Lk (pasnen) OOIL: [51.0.04

2.1

TpeGoBanus K NpeABApHUTEJbHON NOAT0TOBKE 00y4Yal0ILerocs:

2.1.1

JIJis ycnenrHoro OCBOeHHsI Kypca TpeOyroTcs 3HaHuS B 00bEME Kypca MaTEeMaTHKH CpeHel 001e00pa30BaTe/IbHON IIKOJIBI

2.2

JMCIMIUIMHBI M PAKTHKH, /151 KOTOPBIX 0CBOEHHE JAHHOW THCHUTIINHBI (MOXYJIs1) HEOOXOAUMO KaK
npelecTByonee:

2.2.1

MaremaTHyecKkue OCHOBBI TCOPUHU CUCTEM

222

IToaroroBka k caade u caa4a rocy1apCTBEHHOI'O SK3aMeHa

223

HelipokoMnbIoTEpHBIE CHCTEMBI

224

[TapannenpHoe nporpaMMHUpOBaHHE

3. KOMIIETEHIIMN OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCIITUIIJINHbBI

(MOJY.JIST)

OIIK-1.1: Mcnonb3yeT 3HAHUSI OCHOBHBIX I0JI0KEHHIi, 3aKOHOB M METO/I0B eCTeCTBEHHBIX HAYK U MaTeMaTHKHU NPH aHaJu3e

U pellleHNH 32124 NpodeccHoHAIbHOI 1esITeJIbHOCTH

OIIK-3.1: Pemiaet HH:KeHepPHbIE 32/1a4M ¢ IOMOIILIO ANNAPAaTa MATEMATHYECKOI0 AHAIN3A, BeKTOPHOIi airedpbl U

AHAJMTHYECKOI reoMeTpuu

B pe3yabTaTre 0CBOCHUA IUCHUIIIMHBI OﬁyqamﬂlﬂﬁCﬂ AOJIZKEH

3.1|3narn:
3.1.1|Teoperuueckre OCHOBBI (OCHOBHBIE MIOHATHS U TEOPEMBI) MATEMATHUECKOI0 aHAJIN3a, OCHOBHBIE METObI U IIPUIOKEHUS
MaTeMaTHYeCKOT0 aHaM3a JUIs PEIIeHNs 3a/1a4d B 001aCTH MaTEMaTHKN M €CTECTBEHHBIX HAayK, B TPO(eCCHOHANEHON
JIeSITETbHOCTH.
3.2|1Ymers:
3.2.1|/leMOHCTpHpOBATh 3HAHUE U TIOHUMaHUE TEOPETUYECKUX OCHOB, METOJIOB U NMPHUJIOKEHUH MaTEMAaTHUECKOTO aHAIHU3a.
3.2.2|IIpuMeHATh 0Iy4Y€HHbIE 3HAHUA ¥ METObl MATEMATHYECKOTO aHANIN3a [UI PELIEHHUs IPUKIIAJHBIX €CTECTBEHHOHAYYHbIX
3a/1a4 ¥ MOCTPOCHHS MOJIeNeH B PO eCCHOHANBHOI AESTEILHOCTH.
4. CTPYKTYPA U COJAEPKAHUE JUCIIUIIJIMHBI (MOYJIST)
Kon HaumenoBanue pasaenos u Tem /Buj | Cemectp / | YacoB | Komneren- | Jluteparypa IIpnmeyanne
| 2aHaTHd 3aHgTUA/ Kvne 1UK

Pa3nen 1. BBenenne B ananu3. [lpenen
U HENPEbIBHOCTh QYHKIUH.




1.1

Omnpenenenue pyHKmu. CocoOb! ee
3amanus. [ paduku s1eMeHTapHbIX
¢ynkunii. [Ipenen uncnoBoit
HOCIIeI0BAaTEeIbHOCTH. MOHOTOHHEIE
rocieoBaresibHOCTH. OrpaHuYeHHbIE
HOCIIeIOBATEIbHOCTH. BEepXHSs, HIDKHSSA,
TOYHAs BEPXHSIsL, TOYHAS HWKHSS TPaHU
YHUCIIOBOM MOCIIEAOBATENLHOCTH. T€OpeMBI O
CXOJSIIIMXCS NOCIeq0BaTeIbHOCTAX. Yucio
e. [Ipenen Gpyukuu. beckonedHo Mainbie 1
6eckoHeuHo Oonbiue pyHkuu. Mx
cBoiicTBa.OCHOBHBIE TEOPEMEI O TIpE/eIiax.
3ameuarenbHble npeensl. CpaBHEHUE
OeckoHeyHO ManbIX. HenpeprIBHOCTH
¢yukiuu. Knaccupukanus To4ek paspbisa.
CBoiicTBa QyHKIHI HEPEPBIBHBIX HA
orpeske (Teopemsl Ko, Beiliepirpacca
TepBasi ¥ BTOpas).

/JTex/

OIIK-1.1

JI1.1J12.1J13.3
21023334

1.2

Onpenenenue pynkimu. CrocoObl ee
3aganus. ['paduku 2meMeHTapHBIX
¢yskuuii. [Tpeaen yncnoBoit
IIOCJIEI0BATEILHOCTH. MOHOTOHHEIC
nocnenoBarenbHOCTH. OrpaHnYeHHbIe
MOCJICI0BATENLHOCTH. BepXHsist, HUOKHSIS,
TOYHAs BEPXHSS, TOUHAS HIDKHSS TPaHH
YHCIIOBOH MOCeN0BaTeIbHOCTH. TeopeMbl 0
CXOJSIIIUXCS TTOCTIE0BATENBFHOCTAX. Yncio
e. [Ipenen gpyHkuun. beckoHEUHO MaJbie U
6eckoHeuyHo Oonbinne GpyHKImU. Ux
cBoiicTBa. OCHOBHEIE TCOPEMBI O Mpe/IeTIax.
3ameuatenbHble ipenensl. CpaBHEHHE
OecKOoHeYHO MaIbIX. HermpephIBHOCTH
¢yskunu. Knaccudukanus Touek paspbisa.
CBolicTBa QyHKIUI HEMPEPHIBHBIX HA
orpeske (Teopemsl Komu, Beitepmrpacca
nepBas u Bropas). /IIp/

OIIK-1.1
OIIK-3.1

JI1.2J12.2J13.3
30103233 54

1.3

Onpenenenune pynkuuu. CrocoOsl ee
3aganus. ['paduku smeMeHTapHBIX
¢yskunii. [Tpeaen uyncnoBoii
IIOCIIEI0BATENHLHOCTH. MOHOTOHHEIE
nocjenoBaTensHOCTH. OrpaHHYCHHbIC
IIOCIIEI0BATENHLHOCTH. BepXHsist, HYOKHSIS,
TOYHAsI BEPXHSIs, TOYHAsT HWKHSIS TPaHU
YHCIIOBOH MOCeNoBaTebHOCTH. TeopeMsl 0
CXOMSIIUXCS MOCIIE0BATEIBHOCTX. YHCIIO
e. [Ipenen ¢pynkuun. beckoneuHo mMansie u
OeckoHeuyHo Oonpiuue ¢pyHkmu. Mx
cBotictBa.OCHOBHBIE TEOPEMEI O Mpe/Ieax.
3ameuarenbHbIe pesesbl. CpaBHEHHE
OeckoHeuHO MaIbIX. HenpeprIBHOCTH
¢ynkmu. Knaccupukanus Touek paspoisa.
ColicTBa (yHKIHUI HETPEPHIBHBIX Ha
otpeske (Teopemsl Ko, Befiepmtpacca
niepBast 1 BTopas). /Cp/

39

OIIK-1.1
OIIK-3.1

J1.1J12.1
J12.2713.3
3132 33 54

Paznen 2. ludgdepenunannuoe
ucucuienue GyHKIui 0HON MepMeHHOI




2.1

Omnpenernenre NPOU3BOAHON QYHKIIUH.
Omnpenenenne auddepeHnupyeMon
¢yskunu. ['eomerpruyeckuii cMbIc
npou3BogHONU. OTHOCTOPOHHUE
npousBoaHble. OOIIIe IpaBHIa
nuddepeHInpoBanus (IIPOU3BOTHAS
CYMMBI, IPOU3BEIEHUS YACTHOTO
(GyHKUUH, TPOU3BOHAS CIIOKHON
¢byHukun). IIpou3BoAHbIE 31€MEHTAPHBIX
¢yskunii. Iuddepenpan GpyHkumn.
I'eomerpudeckuii cmeicn. Juddepennuan
cioHOM (yHKUMH. THBapHaHTHOCTH
¢opmsbl iepsoro tuddepeHnnana.
IIpousBoaubie U Aud HEpeHIHATBI BRICIINX
nopsakoB. updepennupoBanue GyHKIMY
3aanHOM mapamerpudecku. CBoicTBa
mupdepenpyeMsix Gynkiuii (Teopemsl
®depma, Posns, Jlarpamxka, Korm).
[IpaBuino Jlonurans. ®opmyna Teiinopa-
Maknopena. Bo3pacranue u yobiBaHHe
GyHKIMN. DKCTpeMyMBbl (GYHKIUIH.
Heobxonumoe 1 JOCTaTOYHOE YCIOBHS
CYIIECTBOBAHUS AKCTPEMyMa (HYHKIIHH.
Beimyknocts Gynkunn. Touku neperuoa.
Acumnrotsl. MccnenoBanue GyHKIUH.
Cxema noctpoeHus rpapukoB QyHKIHH
/JTex/

OIIK-1.1

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

2.2

Omnpeenenue MPOU3BOTHON QYHKIHH.
Omnpenenenue aubdepeHIUpyeMont
¢yskunu. ['eomerpudyeckuii CMbICTT
pou3BoiHOM. OJHOCTOPOHHUE
npousBoaHble. OOIIIe MpaBmiIa
muddepeHpoBanus (IpoOU3BOHASL
CYMMBI, IPOM3BEICHUS YaCTHOTO
(byHKIMH, IPONU3BOJHAS CIOXKHOM
Gbynkmn). [Ipor3BOAHBIE 2IIEMEHTAPHBIX
¢byukuit. Iuddepennyan GyHKINY.
T'eomerpuyeckuii cmbici. Juddepeniman
coHOW (yHKUMH. ITHBapHaHTHOCTH
(dopmel ieporo nuddepeHnuana.
ITpousBonusie 1 MU HepeHIaIbl BEICIIUX
nopsakos. nddepernupopanne GyHKIUH
3aaHHOM mapamerpuuecku. CBoiicTBa
g depenmpyemsix Gyrknuit (Teopemsr
®epma, Poss, Jlarpanxka, Komm).
IIpaBuno Jlonuransa. ®opmyia Teitnopa-
Maknopena. Bo3pacranue u yObiBaHHe
GbyHKIMH. DKCTpeMyMBbl (GYHKIUH.
Heobxoxumoe 1 JOCTaTOYHOE YCIOBHS
CYLIECTBOBAHUS SKCTPEMyMa (YHKIIUU.
Beinykiocts ¢yHknuu. Todyku neperuoa.
Acumnrotsl. MccnenoBanue GyHKIuUi.
Cxema nocTpoeHust rpaduKoB QYHKIUI
Mp/

OIIK-1.1
OIIK-3.1

JI1.2J12.2J13.3
013233 54
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OrmpeneneHue NPOU3BOIHON QYHKIINH.
Omnpenenenue U hepeHpyemMoit
GbyHKIMU. ['eoMeTpUIecKrid CMBICI
npou3BogHOU. OTHOCTOPOHHHUE
npousBojHble. OOLIME NpaBuia
nudpepeHnrpoBanus (IIPOU3BOIHASL
CYMMBI, IPOU3BEICHUS YACTHOTO
(GyHKUMH, TPOU3BOHAS CIIOKHON
bynkiuu). IIpou3BoAHbIE 31€MEHTAPHBIX
¢bynkuuii. Iuddepenpan GyHKIum.
I'eomerpudeckuii cmbicn. Juddepennuan
cnoxkHor GyHKuuH. THBapHaHTHOCTb
¢dopmsl iepBoro TuddepeHnuana.
ITpousBoaHbie U AU HEpEHIHATBI BHICIIHX
nopsaxoB. udpdepennypoBanue GyHKIHU
3amanHON mapaMerpudecku. CBoicTBa
muddepennupyembix Gynxuuii (Teopembl
®epma, Pomst, Jlarpamka, Komrm).
[IpaBuiio Jlonurans. ®opmyna Telinopa-
Makopena. Bo3pacranue u yObiBaHHe
GbyHKIMH. DKCTpeMyMBbl QyHKIUIL.
Heobxonumoe 1 JOCTaTOYHOE yCIOBHS
CYIIECTBOBAHUS SKCTpeMyMa (QYHKIIUY.
Brmyknocts Gynkuun. Touku neperuoa.
Acumnrotsl. MccnenoBanue GyHKIUIA.
Cxema noctpoeHus rpapukoB GyHKIHH
/Cp/

40

OIIK-1.1
OIIK-3.1

J1.1J12.1
JI2.2J13.1 J13.3
010323354

Pa3nen 3. UnTerpaibHoe HuncieHne
(yHnkumii oHoN NepMeHHOM

3.1

[TepBooOpa3Has GyHKIMHN U
HeorpezeneHHoi unrerpai. CpoiicTaa
HeonpenenéHHOro naTerpaia. Tabnuma
OCHOBHBIX HHTErpasioB. OCHOBHBIE METO/IbI
MHTErpUpoBaHus (3aMeHa epeMeHHOM
HWHTETPUPOBAaHHUs, HHTETPUPOBAHHE TI0
yactsaMm). OnpeieNieHHbIH HHTerpall.
OCHOBHBIE CBOWCTBA OIPENIEICHHOIO
uHTerpana (cBoicraa, hopmysa HeroToHa-
JlelibHuna, onpeeneHHbIH HHTErpa ¢
NepeMEeHHBIM BEPXHHM IIPEAEIOM, TeopeMa
0 CpeflHEM, 3aMEHa NIePEMEHHOM B
OTIpeIelIeHHOM MHTeTpalle,
HWHTETPUPOBAHHUE 110 YACTSM).
[pubnrmkeHHOE BEIYHCIICHNE
OIpeieNIeHHbIX UHTErpajioB (METO
MPSIMOYTOJIEHUKOB, METO TPaIelHH,
meron Cumriicona). HecoOcTBeHHBIE
UHTETpaibl. [ eoMeTpHuuecKre MPUIOKEHUS
OIpEeIeIEHHOr0 NHTerpaa (INIomaab
TUIOCKOH (DUTYPBI, IDTOIIAh B TOJISIPHBIX
KOOpJIMHATaX, 00BEM TeJIa 110 U3BECTHBIM
TUTOLIAJISIM TTapaIeIbHBIX CEYCHUH, 00BeM
TeJa BpalleHus], JJIMHA AYTH, IUIOaab
MIOBEPXHOCTH BPAILEHUS).

/JTex/

OIIK-1.1

JI1.1J12.1J13.2
JI3.3
01023354
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IepBooOpasHast GyHKINU U
HeonpezeaeHHoi uHrerpain. CoiicTsa
HeonpenenéHHoro narerpaia. Tadnuma
OCHOBHBIX MHTErpanoB. OCHOBHBIE
METO/Ibl HHTErpUpOBaHUs (3aMeHa
MIEpEMEHHONW UHTErPUPOBAHUS,
HWHTETPUPOBAHME TI0 YaCTIM).
Omnpenenennbiif naterpan. (OCHOBHBIE
CBOIICTBA OINPE/IEIEHHOr0 UHTErpaia
(cBoiicTBa, popmyna HeroToHa-
JleiiGHu1Ia, onpeieneH bl HHTerpal ¢
MIEPEMEHHBIM BEPXHUM IIPEJIEIIOM,

TE€OpEMa O CpEAHEM, 3aMCHaA nepeMeHHoﬁ B

OIIpEeIeIEHHOM HHTETpae,
HUHTETPUPOBAHHE 110 YACTSIM).
[pubmmkeHHOoe BEIYHCICHNE
OIIPE/ICIICHHBIX HHTETPATOB (METOJ
MIPSIMOYTOJIEHAKOB, METOJI TPAIEIH,
meton Cumricona). HecoOcTBeHHBIC
uHTerpansl. ['eomerpuyaeckue
TPUIIOKEHHS ONIPE/ICIICHHOT0 HHTErpaa
(TuTomIa b MIOCKOW (UTYpHI, IJIOIIAb B
MOJIIPHBIX KOOPAWHATAX, 00bEM Tela Mo
M3BECTHBIM TUIOLIASM TTapalIeTbHBIX
CEeUYeHUi, 00beM Tena BpallleHus], AIHHA

JYTH, TUIOIIA (b TIOBEPXHOCTH BPAILECHHS).

Mp/

OIIK-1.1
OIIK-3.1

JI1.2J12.2J13.3
013223354
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IepBooOpazHast GyHKINU U
HeonpezenaeHHoi uHrerpain. CoiicTea
HeonpenenéHHoro narerpaia. Tadnuna
OCHOBHBIX HHTCTPAJIOB. OcHOBHEBIE
METO/Ibl MHTerpupoBaHus (3aMeHa
MEPEMEHHON UHTErPUPOBAHUS,
HWHTETPUPOBAHME TI0 YaCTSM).
Omnpenenennbiif nuterpan. (OCHOBHBIE
CBOWCTBA OIIpEIeIEHHOT0 MHTETpajia
(cBoiicTBa, popmyna HeroToHa-
JleiiGHu1Ia, onpeieNeHHbII HHTerpal ¢
MIEPEMEHHBIM BEPXHUM IIPENIEIIOM,

TEeopeMa O Cpe/IHeM, 3aMeHa IEPEMEHHOU B

OIIpEeICIIEHHOM HHTETpare,
UHTETPUPOBAHHE 110 YACTSIM).
[pubmmkeHHOoe BEIYHCICHNE
OIIpE/ICNICHHBIX HHTETPANOB (METOJ
MIPSIMOYTOJIEHAKOB, METOJI TPAIEIHH,
meton Cumrnicona). HecoOcTBeHHBIC
uHTerpansl. ['eomerpudaeckue
MIPUJIOKEHUSI OTIPEIENIEHHOT'0 MHTerpaia
(TuToMIa b MIOCKOW (GUTYpHI, IJIOIMIAb B
MOJISIPHBIX KOOPIMHATaX, 00bEM Tela 1o
M3BECTHBIM TUIOLIAMISM TTapalIeTbHBIX
CEeUYeHUi, 00bEeM Tena BpallleHus], AIHHA

JYTH, TUIOIIA (b TIOBEPXHOCTH BPAILECHHS).

/Cp/

40

OIIK-1.1
OIIK-3.1

J12.1 J12.2J13.2
JI3.3
0103023354

34

/Koutp.pab./

OIIK-1.1
OIIK-3.1

J11.2J12.2J13.3
010323354

35

/DK3aMeH/

OIIK-1.1
OIIK-3.1

JI1.1 J11.2J12.1
J12.2J13.1 JI3.2
J3.3
010203354

Pazpnen 4. Teopus psinoB




4.1

Yucnossie psasl. (OCHOBHEIE TOHATHS U
cBoiicTBa). HeoOxoanmblii mpu3Hak
CXO0IUMOCTH psanoB. IlonoxurenbHble
PSIBI ¥ MIPU3HAKH UX CXOAUMOCTH.
(IIpusnak cpaBHeHus, Janambepa,
paaukanbHbI npu3Hak Komm,
uHTerpanbHblil npusHak Kommn).
3nakouepeayronmecs Pspl (pu3Hak
JleiibHuna). AGCONIOTHAS U YCIOBHAsS
cxoaumocth. Crenennbie psabl. (O6macTh
CXOJUMOCTH, TeopeMa Abes, HHTepBall
CXOANMOCTH, PAINYC CXOAUMOCTH).
CBolicTBa cTeneHHbIX psoB. Psan Teltnopa
1 MakJiopeHa (CyliecTBOBaHUE U
€AUHCTBEHHOCTb Pa3JIOKEHUsL, P
Teiinopa sneMeHTapHBIX QYHKIIHN).
TpUroHOMETpUYECKHE PSABL.

(TpuroHoMeTpuyeckas cuctemMa GyHKIU#).

Psan @ypre (Cxoaumocts psaaa Dypse,
PSIBI IO KOCHHYCaM B CHHYCaM, Psi
®Dypbe Ha IPOU3BOIHLHOM IIPOMEXKYTKE).
Kommnekcnas ¢popma psaa Dypbe.
ITpeo6pa3zoBanue Oypse.

/JTex/

OIIK-1.1

J1.1
JI1.3J12.1J13.3
01323354

4.2

Yucnossie psapl. (OCHOBHBIC OHATHS U
cBoiicTBa). HeoO6xoaumblii npu3Hak
CXOIUMOCTH psAnoB. [lonoxuTensHbIe
PAABI ¥ IPU3HAKU UX CXOAUMOCTH.
(TTpu3sHak cpaBHeHwus, Janambepa,
paavkanbHbIN npu3Hak Komn,
HWHTETpaNbHBIN npu3Hak Komm).
3nakouepenyroumecs Pspl (mpusHak
Jle#tOHua). AOCOTIOTHAS U YCIIOBHAS
cxoaumocts. Crenennsbie psaabl. (O6nacTb
CXOIMMOCTH, TeopeMa A0eIsi, HHTepBall
CXOJMMOCTH, PafyC CXOJUMOCTH).
CaoiicTBa cTeneHHBIX psioB. Psn Teitmopa
n MaxsiopeHa (CyILecTBOBaHUE U
€IMHCTBEHHOCTD PA3JIOKECHUS, PSJT
Teiinopa sneMeHTapHBIX QYHKIHN).
TpUTrOHOMETPUYECKHE PSIIBL.

(TpuroHomeTpueckas cuctemMa GyHKIHUI).

Pan ®ypre (Cxonumocts psna Oypse,
psAIbI 10 KOCUHYCaM U CUHYyCaM, PsiJt
®Dypbe Ha TPOU3BOIBLHOM IPOMEKYTKE).
Kommnekcnas ¢popma psna Oypse.
IpeobpaszoBanue Oypse. /TIp/

OIIK-1.1
OIIK-3.1

JI1.2J12.2J13.3
0103023354
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Yucnossle psaasl. (OCHOBHEIE MTOHATHS H
cBoiicTBa). HeoOxoaumblil mpu3Hak
CXOOUMOCTH psfoB. IlonoxurenbHble
PSIOBI U IPH3HAKH X CXOAUMOCTH.
(ITpusnak cpaBHeHus, Janambepa,
paaukanbHbI npu3Hak Komu,
UHTerpanbHbli npusHak Kommn).
3Hakouepeayromuecs Paapl (mpu3Hak
Jlelibnuna). AGCOMIOTHAS U yCIOBHAsS
cxonumocTh. CrenenHbie psaabl. (O6nacTb
CXOJUMOCTH, TeopeMa Abeist, HHTepBall
CXOAUMOCTH, PAANYC CXOAUMOCTH).
CaoiicTBa cTeneHHbIX psiaoB. Psan Teitnopa
u MakopeHa (CyIiecTBOBaHUE U
€IMHCTBEHHOCTb Pa3JIOkKEHUs], P
Teiinopa saneMeHTapHbIX QYHKIHH).
TpUroHOMeTpU4ECKHe PSbL.
(Tpuronomerpuveckas cuctTeMa QyHKIUH).
Psan @ypre (Cxoaumocts pana Dypse,
PSIIBI IO KOCHHYCAM M CHHYyCaM, Psi
®Dypre Ha IPOU3BOILHOM IIPOMEKYTKE).
Kommnekcuas ¢popma psga Oypbe.
[IpeobpazoBanue Oypre. /Cp/
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OIIK-1.1
OIIK-3.1

JI1.1 J11.3J12.1
JI2.2J13.3
01323354
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/KouTtp.pab./

OIIK-1.1
OIIK-3.1

JI1.1 J11.2J12.1
J12.2J13.3
0103023354

Paszpnen 5. Indppepennuanbuoe
HCYHCJIeHne PYHKIMI MHOTHX
NepeMeHHbIX

5.1

OyHKIMN HECKONBKIX MEPEMEHHBIX.
IMpenen u HENIPEPHIBHOCTD (DYHKINH.
CBolicTBa HENPEPBIBHBIX (PYyHKLUI.
Yactueie npoussoabie. [TomHbri
muddepennuan. Ilonarue

UG PepeHINPYEMOCTH (YHKITHH.
Heo0xoxuMoe 1 IOCTaTOYHOE yCIIOBUE
muddepernnpyemoctu. [Ipon3BoIHbIE U
JuddepeHnuan cuoxHOH GyHKIMY.
JuddepenuupoBanre HesBHOU (YHKITUH.
YacTHbIe IPOU3BOAHBIC U Tu(hepeHnnab!
BeICIIIX TTOpsikoB. @opmyra Teitnopa mis
(YHKIUH IBYX IIEPEMEHHBIX. DKCTPEMYMbI
(YHKIMH TBYX IEPEMEHHBIX.
(Heo6xoaumoe ycioBue CyIecTBOBaHHUE
JKCTPEMyMa, JIOCTATOYHOE YCIOBHE
CYILLECTBOBAHHE IKCTPEMYMa, YCIOBHBII
9KCTPEMyM). MeTo1 HAMMEHBIIHX
KBaJ[paToB.

/JTex/

OIIK-1.1

JI1.3J12.1J13.2
JI3.3
01323354




5.2

OYHKIUH HECKOJIBKHX MEPEMEHHBIX.
IMpenen u HEMPEPHIBHOCTD (YHKLINH.
CBoiicTBa HelpepbIBHBIX (QYHKUUI.
Yactaeie nmpousBoaubie. [TomHbri
mudpdepennuan. [Tonsrue

UG PepeHINPYEeMOCTH (YHKITHH.
Heo6xoaumoe u 10CTaTO4YHOE yCIOBUE
muddeperunpyemoctu. [IponsBoHbIEC 1
JuddepeHnuan cuoxHoH GyHKIMY.
JuddepenuupoBanre HeIBHOU (YHKITUH.
YacTHEIe IPOU3BOAHBIE U TU(hepeHnnab!
BeICIIUX TTOpsinkoB. @opmyina Teinopa mis
(yHKIMH TBYX MEPEMEHHBIX. DKCTPEMYMBI
(yHKIMH TBYX MEPEMEHHBIX.
(Heo6xoaumoe ycnoBue CyIeCTBOBaHUE
9KCTPEMYMa, JOCTATOYHOE YCIOBHE
CYILECTBOBAHHE IKCTPEMYyMa, YCIOBHBIIT
IKcTpemMyM). MeTo1 HanMEeHBITNX
kBazparos /IIp/

OIIK-1.1
OIIK-3.1

JI1.2J12.2J13.3
013523354
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OyHKIUHN HECKOJIBKUX EPEMEHHBIX.
Ipenen u HEMPEPHIBHOCTD (DYHKIINH.
CBOICTBa HENPEPHIBHBIX (PYHKLUI.
Yactasle mpousBoaHbie. [1onHbIH
muddepennuan. Ilonsrue

U hepeHIUPYeMOCTH (YHKITHH.
Heob6xoanmoe u 10CTaTO4YHOE YCIOBHUE
muddepernupyemoctu. [Ipon3BoaHbIE U
muddepeHnuan cnoxXHOH GyHKIHY.
JuddepeHuppoBanre HeSIBHOW (YHKIUH.
YacTHble Mpou3BoHbIE U AU depeHIIHaTbI
BeIcIIMX nopsaakoB. @opmyna Telnopa amst
(yHKIMH IBYX TIEPEMEHHBIX. DKCTPEMYMbI
(YHKIMH TBYX EPEMEHHBIX.
(HeobOxoaumMoe ycioBue CyIieCTBOBaHHUE
9KCTPEMYMa, IOCTATOYHOE YCIOBUE
CYIIECTBOBAHHE IKCTPEMYyMa, yCIOBHBIH
9KCTpeMyM). MeTo1 HaMEeHbIINX
kBagpatoB /Cp/
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OIIK-1.1
OIIK-3.1

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

Pa3nen 6. UnterpajibHoe ucumucieHue
(yHKIMi MHOTHX NepeMEHHbIX




6.1

JIBoiinble unTerpaisl. (OnpeneneHue,
CBOWCTBA, TEOpEeMa CyILIECTBOBAHHU).
I'eomerpuueckuii 1 GU3NIECKUI CMBICIT
nBoitHOTO MHTerpana. CBeaeHne ABOWHOTO
WHTErpasa K IOBTOPHOMY HHTETpajly B
npsMoyrosibHou obnactu.  CeeneHue
JIBOMHOTO MHTErpasia K IOBTOPHOMY B
KPUBOJIMHEIHOI 001acTH. J{BoitHO#
MHTETrpaJl B MOJIIPHBIX KOOPIAMHATAX.
Wnrerpan Diinepa-Ilyaccona.
Brruncnenve mioniaan KpuBou
MOBEPXHOCTU. TpOHHBIE HHTETPAIIBI.
Boruncnenyie TpOHHBIX HHTETPaIoOB.
TpoitHol MHTETpa B MIINHAPUIECKIX U
ceprudecKkux KOOpJuHaTax.
KpuBonnneiinsie HHTETpAIBL.
(Omnpenenenms, CBOHCTBA,
KPHUBOJIMHEIHbIE HHTErPaJIbl IEPBOTO U
BTOPOT'O p0OJia, HE3aBUCHUMOCTh
KPUBOJIMHEIHOTO MHTErpalia OT IyTH
WHTErpUpOBaHus). Beruucnenue
KPUBOJIMHEHHBIX MHTErPaJIOB IEPBOTO U
BTOpOro pona. [TosepxHocTHbIe
uaTerpansl. (OnpeneneHus,
TMOBCPXHOCTHBIC UHTCTPAJIbI IICPBOTO U
BTOpOro poja). Berancienue
NOBEPXHOCTHBIX MHTEI'PAJIOB. CB$I3L
MEX]y TIOBEPXHOCTHBIMU HHTETPAJIaMH.
Dopmynsl ['puna, Ctokca u
OcTtporpaackoro.

/JTex/

OIIK-1.1

JI1.3J12.1J13.3
013223354

6.2

JIBotinble unTerpaisl. (OnpeneneHue,
CBOMCTBA, TEOpEMA CYLIECTBOBAHUS).
I'eomerpudeckuii ¥ pusuueckuil cMbica
nBoitHOTO MHTerpana. CBeaeHrne ABOWHOTO
HHTErpasa K IOBTOPHOMY HHTETpajly B
npssMoyroyibHoU obnactu.  CeenieHue
JIBOMHOTO MHTErpajia K IOBTOPHOMY B
KPUBOJIMHEIHOH 001acTH. J{BoitHO#
MHTETrpaJl B MOJIIPHBIX KOOPIMHATAX.
WnTerpan Diinepa-Ilyaccona.
Brruncnenue nioniaayn KpuBou
MOBEPXHOCTHU. TpOHHBIE HHTETPAITBI.
Brruncnenue TpolHBIX UHTETPAJIOB.
TpoitHol MHTETpaN B MIIMHAPUIECKIX U
cepudecKkux KOOpauHaTaXx.
KpuBonuneiinsie HHTETpAIBL.
(Omnpenenenusi, CBOWCTBA,
KPHUBOJIMHEIHbIE HHTErPaJIbl IEPBOTO U
BTOPOT'O pOJia, HE3aBUCHUMOCTh
KPUBOJIMHEIHOTO MHTErpalia OT IyTH
UHTETrpupoBanys). Beraucienne
KPUBOJMHEHHBIX HHTETPaJIOB NIEPBOTO U
BTOpOro pona. [TosepxHocTHbIE
unTerpansl. (Onpenenenus,
TMOBCPXHOCTHBIC UHTCTPAJIBI IICPBOTO 1
BTOpOro poja). Berancnenue
TMOBCPXHOCTHBIX UHTETPAJIOB. CBs13b
MEX]y IOBEPXHOCTHBIMU HHTETPaJIaMH.
Dopmynsl ['puna, Ctokca u
Ocrtporpaackoro. /Tp/

OIIK-1.1
OIIK-3.1

J11.2J12.2J13.3
01023354




6.3

JIBoiinble unTerpaisl. (Onpenenenue,
CBOICTBA, TEOpEMa CyIIECTBOBAHHU).
I'eomerpuueckuii 1 GU3NIECKUI CMBICIT
nBoitHOTO MHTerpana. CBeneHue
JIBOMHOTO MHTErpajia K IOBTOPHOMY
MHTETpaly B IPSIMOYTOJIbHON 00IacTH.
CBeneHre IBOMHOr0 MHTErpaia K
MOBTOPHOMY B KPHBOJIMHEHHOW 00JIACTH.
JIBOIiHOI MHTETpall B MOJSAPHBIX
koopauHartax. UaTerpan Diinepa-

MOBEPXHOCTU. TpOHHBIE HHTETPAIIBI.
Boruncnenyie TpOHHBIX HHTETPaIOB.
TpoitHol HTETpa B MIINHAPUIECKIX U
cepudecKkux KOOpJruHaTax.
KpuBonuneiinsie HHTETpAIBL.
(Omnpenenenwusi, CBOHCTBA,
KPHUBOJIMHEIHbIE HHTErPaJIbl IEPBOTO U
BTOPOT'0 pOJia, HE3aBUCHMOCTh
KPUBOJIMHEHHOT0 HHTErpaJia OT IyTH
WHTETpUpOBaHus). Beruucnenne
KPHUBOJIMHEHHBIX MHTETPajIOB EPBOro U
BTOpOro pona. [TosepxHocTHbIe
uaTerpainsl. (OnpeneneHus,
TMOBCPXHOCTHBIC UHTCTPAJIbI IICPBOTO U
BTOPOro poja). Berancnenue
NOBEPXHOCTHBIX MHTEI'PAJIOB. CB$I3L
MEX/y TOBEPXHOCTHBIMU HHTETPAJIaMH.
Dopmynsl ['puna, Ctokca u
Ocrporpaackoro. /Cp/

2 43

[lyaccona. Beruncnenue miomanayu KpuBou

OIIK-1.1
OIIK-3.1

JI1.3J12.1
JI2.2J13.3
0103023354

6.4

/Ok3amen/

OIIK-1.1
OIIK-3.1

JI1.2 JI1.3J12.1
J12.2J13.2 JI3.3
013223354

5. OIIEHOYHBIE CPEJICTBA

5.1. OueHo4HbIe MaTepuaJibl 1J5l TEKYLIE€ro KOHTPOJIA U l'IpOMe)l(yTO'lHOﬁ aTrecTanuu

Hpe}lCTaBJ’leH bl OTACJIbHBIM JOKYMEHTOM

5.2. Ouenoqmﬂe MaTepuaJbl 11 TUATHOCTUICCKOTO0 TECTUPOBAHUS

HpeZ[CTaBJICHLI OTACIIbHBIM JOKYMEHTOM

6. YHEBHO-METOAUYECKOE © THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUILIIUHBI (MOAY JIST)

6.1. Pexomennyemas aureparypa

6.1.1. OcHoBHas auTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, ron | Konmu-Bo
JI1.1 |WneuH B. A., Maremarnueckuii ananu3 B 2 4. Yactes 1 B 2 kd. Kuwra 1: Mocksa: FOpaitr, 1
CanoBHuunii B. A., Y4eOHUK 17151 BYy30B 2020,
CengnoB b. X. https://urait.ru/bcod
e/452409
JI1.2 |demunosuu b. I1. COOpHHUK 3aJa4 U yIpakHEeHUH 110 MaTeMaTnueckoMy aHanu3y |Cankt-IlerepOypr: 1
Jlans, 2022,
https://e.lanbook.co
m/book/184105
JI1.3 |WneuH B. A., Maremarnueckuii anam3 B 2 4. Yacte 1 B 2 k0. Kaura 2: Mocksa: FOpaiir, 1
CagoBHuunii B. A., yueOHHK AT By30B 2023,
Cenpos b. X. https://urait.ru/bcod
e/513352
6.1.2. JlonoJiHMTEIbHAS JTUTEPaTypa
ABTOPBI, COCTaBUTENHN 3ariaBue WznarensctBo, Tox | Komnu-Bo




ABTODBI, COCTABHTEIH 3arnaBue UznarenbctBo, rox | Komna-Bo
JI2.1 |®uxrtenronsi . M. OCHOBBI MAaTEMAaTUIECKOTO aHAIIN3a Canxkr-IletepOypr: 1
Jlanb, 2022,
https://e.lanbook.co
m/book/184192
JI2.2 |Ilepumnes B.I'. MaremaTH4ecKUi aHaMn3: COOPHUK 33734 C PELICHISIMU: Mocksa: OOO 1
YuebHoe mocobue "HayuHo-
W3IaTENbCKUH LEHTP
NHD®PA-M", 2022,
http://znanium.com/
catalog/document?
1d=388965
6.1.3. MeToanueckue pa3padoTKu
ABTODBI, COCTaBUTEIHN 3arnaBue WznarensctBo, Tox | Komnu-Bo
JI3.1 |dy6oBux O. A., Marematudeckui ananus-I: (qudepennuansaoe ucuucinenue |Cypryr: 141
Coseptros I1. . (hyHKIMHU OHOM MIEPEMEHHO) UznarenscTBO
Cypl'Y, 2008
JI3.2 |dy6oBuk O. A., MaremaTtuueckuid ananu3-11: (pyHKIMH HECKOIBKHX Cypryr: 242
Cogeptxos I1. 1. MIEPEeMEHHBIX, HHTETPAIFHOE UCYHCIICHHE QYHKIINHU OTHOM W3 narensckuii
MIEPEMEHHOM ) uentp CypIl'Y, 2009
JI3.3 |Ha3umoB A. b., MaremaTuka. Marematudeckuii ananus: yaeOHoe mocodue Bonorga: Bol'VY, 1
Cremnanona H. B., 2015,
Hxonnnkosa C. A. https://e.lanbook.co
m/book/93089
6.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHMKAIMOHHOM ceTH "UHTepHeT"
31 |caiir "Beicias marematuka on-line" - hopMyIbl 1 kpaTkue noHsaTus. http://mathem.hl.ru
32 |O6pa3oBarenpHbI MaTeMaTHYECKUH callT http://exponenta.ru
33 |"Beicmas maremaruka" http://mathelp.spb.ru
D4  |Bricimias MaTeMaTHKa JUIs CTYICHTOB M aOUTYpHEeHTOB http://fismat.ru
6.3.1 IlepeyeHs MPOrpaMMHOro odecnevYeHus
6.3.1.1|Oneparmonnas cucrema Microsoft Windows, makeT npukiaaasix mporpamMm Microsoft Office.nt
6.3.2 Tlepeyennb HHGOPMAMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|«HaunonasnpHas 3neKTpoHHas 6HOIHoTeKa» HY0.pd
6.3.2.2|Onexrponnsie kuuru Springer Nature (Science, Technology and Medicine Collections) https://link.springer.com/
6.3.2.3|Tapant-undopMaIioHHO-IpaBoBo moptai. http://www.garant.ru/
6.3.2.4|Koncynsrantllitoc — HafexxHast mpaBoBast moaAepxkka. http://www.consultant.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHUE JUCHUIIJIUHbBI (MOAY JIS)
7.1|y4ebnas ayauTopust Ui POBEICHHUS 3aHITUH JIEKIIMOHHOTO TUIIA, 3aHITHH CEMUHAPCKOTO TUMA (J1a00paTOPHBIX 3aHITHH ),

TPYMNIIOBBIX U HHAMBUIYAIBHBIX KOHCYJIBTAUM, TEKYIET0 KOHTPOJIA U IPOMEKYTOUHON aTTeCTA[M OCHAILIEHA: KOMILJIEKT
CHCIMAIM3UPOBAHHOM yueOHOW MeOeln, MapKepHas (MeIoBasi) 10CKa, KOMILICKT EPEHOCHOTO MYJIbTHMEAMUHOTO
000pyI0BaHHS - KOMIIBIOTEP, IPOEKTOP, MPOEKIIMOHHBII SKpaH, KOMIBIOTEPHI C BO3MOKHOCTBIO BbIX0a B MIHTEpHET 1
JOCTYTIOM B JJIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBaTenpHylo cpeny. ObecieueH 1ocTyn K ceTu MHTepHeT U B
3JIEKTPOHHYIO HH()OPMAIIMOHHYIO Cpely OpTraHU3aluH.




