[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Imnrpres A CTEPCTBO CEJIBCKOI'O XO3SIMCTBA POCCUNCKON ®EJIEPALIUA

[lomxHocTb: PexTop

[lata nognucanms:; 16 MPKYVRCKHUN TOCYIAPCTBEHHBIN ATPAPHBIA YHUBEPCUTET
YHMKaNbHbII NPOrPaMMHbIiA KNHoY: umenu A.A. EXXEBCKOT'O

f7c6227919e4cdbbad7b68 299 1T HHEHHK aBTOMOGHIIHHOTO TPAHCIIOPTA M ArPOTEXHOMIOTHI

YTBEPXIAIO:
Hupexrop
=

= ?'/‘gé,u_’_ -
st

=

H.H. beapkos
«05» _ mapta 20251

Pabouas nporpamMma AUCIUTIIIAHBI

I11. 01 MATEMATHUKA

CnenuanbHOCTb:
CrnenmansHoctb 36.02.01 Betepunapus (BerepunapHbiii penbaiiep)

(mporpaMma MoATrOTOBKU CIIEIUATMCTOB CPETHETO 3BEHA)

dopma oOyueHus: ouHas 1 kypc; 1 cemectp/ 2 cemectp

Mononexubiit 2025



1. IIEJIM M 3AJIAYM OCBOEHUS JUCIHUIIIAHBI

esab 0cBOEHUA IMCIUNJINHBI:

— JaTb CTYJE€HTaM TEOPETUYECKHE 3HAHMS M MPAKTUYECKUE HABBIKU TIO
OBJIAJICHUIO METOJIMKOW M HaBbIKAMHU PEILICHUS 3a7a4 [0 MaTeMaTUKe, BO3MOKHOCTSIX
UX TMPAKTUYECKOTO NPUMEHEHHUS IS CAMOCTOSTEIbHOM pa3pabOTKU W MPUHSATHUSA
YIPABJICHYECKUX PEIICHU Ha YPOBHE CPEAHETO 3BEHA.

OcHOBHBIE 321241 OCBOCHHUSA AUCIUIIINHDI.

— TOHUMAaHME CYIIHOCTH M 3HAYCHHUS MaTEeMaTUKU B (PMHAHCOBO-3KOHOMHUYECKOU
CHUCTEME TOCyAapCTBa;

— OCBOCHHUE OCHOBHBIX METOJOB M CHEUUPUUYECKUX TPUEMOB MATEMATUKH U
MIPUMEHEHUE UX Ha MPAKTHUKE.

Pe3ynbpTaTomM oCcBOEHUS TUCHUILUIMHBI « MaTemaTrkay 00y4aromuMHCs 1o
CneunansHoctu: 36.02.01 Berepunapus sSBII€TCA OBJIaJCHUE OCHOBHBIM BUIOM
npodeccuonanbHon aearenbHocTr (BIT/]) 1 COOTBETCTBYIOMMMEU KOMITETCHITUSMH.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHON
NPOI'PAMMBI

Jucummianaa «MareMaTuka» HaXOAWTCI B 00sA3aTCILHOM YacTH  IIUKJIA
NpOoUIBHBIX JUCIUIUIMH Y4eOHOTO TUIaHa.
HucrunnHa u3ydaercs Ha 1 kypce B 1 1 2 cemectpe 04HOTO 00y4YeHHUSI.

3. IIEPEYEHbDb IIVTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 110
JAANCIUIIVIMHE, COOTHECEHHBIX C IIVIAHUPYEMbIMU
PE3YJIbTATAMHM OCBOEHUS OBPA30OBATEJBHOMN TPOI'PAMMBI

B PE3YyIbTATE OCBOCHUA JHUCHHUIIJIMHBI o6yqa}oumﬁc;[ JOJDKCH OBJIaACTH
YMCHUAMMU U 3HAHUSAMHA B TCIIAX HpI/IO6peTeHI/I$I cieayrommx KOMHCTCHHHﬁZ

IInanupyemble pe3ybTaThl
o0y4eHus! 10 JUCHHUIIMHE,
XapaKTepHu3yIoIue 3Tanbl

HaumeHoBaHHe KOMIIETCHIMH
Kox | (mnanmpyembie pe3yibTaThl OCBOCHUS

OIl)
(GopMupoBaHUsA KOMIIETEHINH
O01mue kKoMneTeHMMN B o00J1acTH 3HAHHUA ¥ TOHUMAHUSA
Bri6upath CIIOCOOBI pelIeHus 3a1a4 (A)
OK 01 | tpodeccronanbHoi JEATEIIbHOCTH

IMPUMEHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTAM;




OK 02

Hcnonbs3oBaTh COBpEeMEHHBIE CPEJCTBA TOMCKA,
aHallu3a M HHTEpHpeTanuu HHPOpMALUH U

nH(OpPMAIIMOHHBIS TEXHOJIOTHU IR
BBITIOJTHCHHMS 3a71a4 po¢eCCHOHAIBHON
JIeITEIILHOCTH;

3HATh:
® CBOIiCTBa apu(PMETHIECCKOTO

KOPHSI HaTypaJbHOW CTEIICHHU;
CBOWCTBA CTENEHHU C
paIoHaIbHBIM TIOKa3aTeNIeM;
CBOICTBA JOTapu(MOB U
OCHOBHOE JIOTapu(PMUICCKOE
TOXKJIECTBO;

OCHOBHBIC
TPUTOHOMETPHUUYECKIE
bopmyIIbI;

TaOJIUITy TPOU3BOTHBIX
AJIEMEHTapHBIX (PYHKIIUN;
Ta0JIUILy HEOTPEICIICHHBIX
WHTETPAJIOB;

pelIeHUH 3aad..

B 00s1acTH MHTEUIEKTYAJIbHBIX
HABBIKOB (A)

YMmeTh:

BBITIOJIHATH apU(METUUECKHE
JICUCTBUS C YUCJIAMU;
HAXOJUTh 3HAUYCHUS KOPHS,
CTeneHwu, orapudma;
peniaTh ypaBHEHUS
MOKa3aTelIbHbIE,
jorapudMUYECKUe,
TPUTOHOMETPHUCCKHUE;
peraTh HepaBeHCTBA
MTOKa3aTeIbHbIC,
aorapupMUYECKHE;
HaXOJUTh MTPOU3BOIHYIO;
PUMEHSTH TIPOU3BOTHYIO K
UCCJIeIOBAaHUIO (DYHKITNU;
BBIYHCIIUTD UHTETPAJIBI;
HAXOJUTh OOBEMBI TEJ U UX
COCTABJISIOIIUX




4. OBPBEM JJUCHUIIJIMHBI B 3BAYETHBIX EJUHUIIAX C YKA3ZAHUEM
KOJIMYECTBA YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYUYAIROIIUXCHA C ITPEINOJABATEJIEM (ITO BUJAM YUYEBHbBIX
3AHSITHIN) U HA CAMOCTOSITEJIBHYIO PABOTY OBYUAIOIINXCSA
OO0mmast Tpy10€MKOCTh JUCITUTUINHBI cocTaBisieT 188 gacos

4.1. O0beM TUCHUIIMHBI U BUbI Y4eOHOH padoThI:

4.1.1. Ounas popma 00y4eHHs:

. O6beM O6beMm O06Bem
Bup yuedHoii paboTbl
9acoB 9acoB 4acoB
BCET0 1 2
CeMeCTp | ceMecTp
O0beM 00pa3oBaTeIbHON NPOrpaMMbl Y4eOHONH TUCHUIIIMHBI 188 68 110
B TOM YHUCIJIE:
Jlexnuu (JI) 78 34 44
ITpaktrueckue 3ansartus (I1P) 100 34 66
KoncynbTanus 4 4
6 6

Hpomeofcymoqua}l ammecmauun




5.1. Copep:xkanue 00y4eHUs: AUCHUTITHHBI

OuHoe 00yueHue

HaumenoBanue pa3aeios
AUCHUIIJIMHBI H TEM

Copneprxanue y4eGHOT0 MaTepHaJia, JadopaTopHble padoThI H
NpaKTHYeCKHE 3aHATHS, CAMOCTOSITEIbHAs padoTa
o0yuyammxcs, KypcoBasi padoT (MPoeKT) (eciu

O0beM yacoB

npedycmompenwl)
1 2 3
MartemaTHKa. ajareépa,
HAYaJI0 MAaTeMaTHYeCKOT 0 178
aHAJH3a, TeoMeTpHs
Paszpen 1 IloBTOpeHue kypca 7-9 kaace
Conep:xanue
Temal.l. IToBTOpeHue YuciioBble ¥ OYKBEHHBIC BBIPAKCHHS. Y IPOIICHUE BRIPAXKCHHUI. )
Kypca 7- 9 knacc OreMeHTapHble (yHKIUH.
Tema 1.2, Aﬂre6paﬂquKHe CraHgapTHBIN BU]T YKCTIA. HOL[O?HBIe yjieHbl. POpMyJIbI
COKpAIIIEHHOTO YMHOXeHHUs. J[eHCTBHSA ¢ anreOpandyecKuMu 2
BBIPAXXKECHU ApoGAMHI
Tema 1.3. JIuneiiarie Pewenue ypaBHEHUs ¢ OTHON HEM3BECTHOM. .
ypaBHenus. CHCTEMEI Pemenne cuctem qBYX ypaBHEHHI C IByMsI HEU3BECTHBIMH 2
JIMHEHHBIX YPAaBHCHHUIA. JIuneitnble HepaBeHcTBA. CHUCTEMA JIMHEIHBIX HEPABEHCTB.
AprymeHT, muHelHas GyHKus. ['paduk muHeitHON QyHKITH. 2
Tewma 1.5.JIuneitnas
GyHKIHS Ilpakmuueckoe 3anamue 5
"Hccnedosanue pynrxyuu.”
Apudmernueckuil KBagpaTHbIi kopeHb. CBOMCTBa KOPHSI.
Tewma 1.6. KBagpaTusle | KsanpaTHblii KOpEHb U3 HEOTPHUIATENLHOTO uncna. Mckmouenune 4
KOPHH HppalMOHATIBFHOCTH U3 3HaMeHaTelns. KBagpaTHoe ypaBHEeHuE.
KBanpaTHpie HepaBeHCTBA
Tema 1.8. CBoiicTBa n OO6nactp omnpeneneHus (yHKINH, MHOKECTBO 3HAYCHUH.
rpaduky QyHKIHit YerHOCTh HeUeTHOCTE. Bo3pacTanue 1 yObIBaHHE. 4
YucioBas mocie10BaTeIbHOCTD. ApudMeTrdeckas u
reoMeTpHUYECKasi IOCIeT0BaTEIbHOCTD
Tema 1.9. Iporpeccuu u | Ilpakmuueckue sanamus: )
CJI0KHBIE POLIEHTHI YucsoBble OyKBEHHBIE BBIPAXKEHUs. YIIPOLIEHHE BBIPAKEHUH .
Ypasraenus. Cuctemsl ypaBHeHHH. HepaBeHcTBa.
Paznen 2 JeiicTBUTEIbHBIE YHCIA
Copep:xanue
1 | Lensie u panrioHanbHbIe yucia. [leficTBUTEIbHEIC YHCTIA. 5
Tema 2.1. JleiicTBUTENbHbIE ApudmerHueckuii KOpeHb HATYPATBHON CTEMICHH
quciIa 2 | Ilpakmuueckoe 3anamue 5
JelicTBUTENBbHBIE UKCIIA
Tema 2.2, 3 | BeckoHeuHas aecaTHYHAs NepHOgUYECcKas IpoOb 2
4 | Ilpakxmuueckoe 3anamue
HppaiioHajibHbIe YUCia 2
HppaunonansHbie yucia
Tema 2.3 .Beckoreyno 5 | T'eomerpuueckas nporpeccus. BeCKOHEYHO yOBIBArOIIAS
yOBIBaONIAS reoMeTpHYecKas Mporpeccus. 3HaMeHaTeNb IPOTPECCHH.
reoMeTpHYecKast dopmyna CyMMbI O0€CKOHEYHO YOBIBAIOIIIEH TPOTPECCUH 2
nporpeccust
Tema 2.4, 6 | Apudmernueckuii KOpeHb HATYPAITBHONH CTEIICHH. 2

KBanparnsiit kopenb. KyOonueckuit kopens. M3Bneyenns




Apudmerrnaeckuii KopeHb
HATYpaJIbHOH CTENeHH

KOpHSA H-U CTEICHH.

7 | IIpakmuueckoe 3anamue
CpoiicTBa apru(pMETHIECKOTO KOPHS HATYPaIbHON CTENCHH

Tema 2.5. CreneHsn ¢
paIOHATBHBIM
[OKa3aTelIeM

8 CrerneHs ¢ paliOHAJIbHBIM IMOKa3aTCJICM. CBOMCTBO
CTCIICHU.

Tema 2.6. CteneHs ¢

9 | CreneHb ¢ NEHCTBUTEIBHBIM [TIOKA3aTEIEM.

10 | IIpakmuueckoe 3anamue

NEUCTBUTEIbHBIM "
«IIpumeHeHNU CBOWMCTB apu(pMETHIECKOTO KOPHS U
I10Ka3aTcJICEM. o
CTENECHU C ACHCTBUTEILHBIM ITIOKA3aTEIEM)
Pa3znen 3 CrenenHasi QyHKIHA

Conep:xanue

Tema 3.1. CreneHHast
(GyHKIUS ee CBOHCTBA U

rpaduk

Crenennasi pyHKIHS, TOKa3aTeNIb CTEIICHH YETHOE M HEYETHOE
HaTypaJbHOE YHCIIO..

Hpakmu!tecxoe 3anamue
ITokazaTenp CTeNeHN MOJ0KUTEIBHOE U OTPULATCIIEHOC YHCJIO

Tewma 3.2 B3aumuO
oOpaTHble QyHKINH

CBoiicTBa cTeNeHHOW (HYHKUIUH [IPU PA3THIHBIX
[0Ka3aTelsIX CTeNneHU. MoHoToHHBIE QyHKITNH. OOpaTuMbie
¢dyHKIMH, 00paTHast QYyHKIMS, CI0XKHbIe QyHKIUH. BHyTpeHHSS
Y BHELIHSS! (DYHKLIUH.

Hpakmuuecxoe 3aHAmue
HpobOHo-nmuneitHast GyHkiusa. CIBUT BIOJIb KOOPAHMHATHBIX
ocel. Beimenenune neaon yactu

Tema 3.3. PaBHOCUIIBHEBIE
YpaBHECHUS ¥ HEPABEHCTBA

PaBHOCHIBHOCT YpaBHEHUH 1 HepaBeHCTB. [IpeoOpa3oBanHmid
ypaBHEHHI U HEPABEHCTB.

Ilpakmuueckue 3auamus
[IpoBepka kopHeit. OOMIIe METOIBI pEIICHHS YpaBHECHUHA U
HEpaBEHCTB U CUCTEM.

Tema 3.4.
UppanmonanbHbie
ypaBHEHUS

HppanuroHanbHble ypaBHEHHUS.
MeTo/1 BO3BEICHUS B HATYPAIbHYIO CTEIIEHb 00EUX YacTei
YpaBHEHHUSL.

IIpakmuueckue 3anamusn
ITocTOpOHHME KOPHU B HPPAaLlMOHAIIbHOM YPABHEHUU

Tema 3.5 UpparmoHalibHEIE
HepaBeHCcTBa CHCTEMBI
HAPPALMOHAIIBHBIX
HEPaBEHCTB

WpparmonaibHble HEpaBEHCTBA U CHCTEMBI HEPABEHCTB
Merton BO3BelIeHHS B HATYPaJIbHYIO CTEIICHb 00EHX yacTei
ypaBHeHUs1. IlocTOpOHHNE KOpHHU.

Hpakmuuecmte 3aHAmMuUA

Cuctemsl HppalMOHATHHBIX HEPABEHCTB. MeTox
BO3BEJICHHSI B HATYPAJIBHYIO CTEIICHb 00CHX YacTel
ypaBHeHus1. [locTopoHHNE KOpHHU.

Hpakmuueckue 3anamus VIppanlnoHaabHbIE ypaBHEHMSL.
MeTo/ BO3BeIeHUS B HATYPAIbHYIO CTETIEHb 00EUX YacTei
YpaBHEHHUS..

Hpakmultecxue 3anamus
HOCTOpOHHI/IC KOpHH. I/IppaL[I/IOHaHLHBIC HCPAaBCHCTBA U
CHCTCMBI

Ilpakmuueckue 3anuamus
[TpumeHeHne CBOWCTB CTENICHHOW (QYHKIMHU TPH Pa3IHIHBIX
HoKa3aTessIx

Paznen 4

IoxazarenbHast pyHKIUSA

Conep:xanue

Tema 4.1. IToka3zaTenpHas

1 Iloka3zarenpHas (byHKIII/IH, CTCHCHb C MPON3BOJIbHBIM




(dbyHKIIHSA, €e CBOWCTBA U
rpadux

JICHCTBUTEILHBIM ITOKA3aTeIEeM, CBOMCTBA IMOKa3aTEILHON
(byHKIIMH, Tpad UK GYHKIIUH, SKCTIOHEHTA

Ilpaxmuueckue 3anamusn

INoka3sarenbHast GYHKLIUS, CTETICHb C IIPOM3BOJIBHBIM
JICUCTBUTEIHHBIM TIOKa3aTeleM, CBOWCTBA MOKa3aTeIbHON
¢byHKIMH, rpaduk QYHKIUH, SKCIIOHEHTA

Tema 4.2. [Ipeobpa3zoBanne
MOKa3aTeIbHbIX BRIPAXKCHUN

IIpeo6pa3oBaHue noka3aTenbHbIX BbIpaxkeHuil. CBoiicTBa
TIOKa3aTeIbHOU (YHKIHH.

Tema 4.3. IlokazaTenabHbIE
YpaBHEHHsI HEPaBEHCTBA

IToka3zarenbHOE ypaBHEHUE. MeTOA ypaBHUBAHUS
MOKa3aTeseH.

Iloka3zarenbHOE ypaBHEHUE. MeToa BBEIEHUS HOBOU
IIEPEMEHHOM.

Hpaxmuuecxue 3aHAmMUA
Iloka3aTenbHbIC HCPABCHCTBA. Mertonast peaicHus
NOKa3aTCJIbHbIX HEPABCHCTB.

Hpaxmuttecxue 3anamue
Pemenne cuctem nokasaTeIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

Ilpakmuueckue 3anuamusn
ITpoBepounas pabora no Teme «IlokazarenbHas QyHKIHD)

Pasnen S Jlorapugmuyeckast pynxkuus
Conep:xanue
1 | Jlorapudm, ocHOBaHHUE JoTapudMa, JorapuGMUpPOBaHUEC
Tema 5.1. Jlorapudmsr 2 | IIpakmuueckue 3anamus
CaoticTBa sorapudmos CgoiictBa orapuMoB, JorapuQm Mpou3BEACHNUS,
sorapu(M 4acTHOTO, JIoTapu(M CTEIIEeHU
3 | Hecstuunble u HaTypaibHble Jorapudmsl, hopmyna
Tema 5.2. [lecaTudabic U P puML, dopmy
repexoja ot Jiorapudma 1o oJJHOro OCHOBaHHs K
HaTypaJbHbIE JTOTapU(PMBI
sorapu(My 10 JPyroro OCHOBaHUIO.
4 | Jlorapudpmuueckas dpynkuus. ColicTa u rpaduk
Tema 5.3 Jlorapudmuyeckas N
. JorapupMIdecKor GyHKINU
(hyHKIHSA, ee CBOWCTBA U
o 5 | IIpakmuueckue 3anamus Jlorapupmmdeckast QyHKITHS.
rpaduk . .
CgoiictBa 1 rpaduk orapudmMmaeckoit GpyHKIIHI
6 | Jlorapudmuueckoe ypaBHenue. [loreHunpoBanue.
Tema 5.4Jlorapudmuueckue | 7 | Ilpakmuueckue 3auamus JlorapupmMuueckoe ypaBHEHHUE.
YPaBHEHUS Mertop BBe/IeHHUSI HOBOW MEPEMEHHOM.
JlorapudmupoBaHue.
8 | JlorapudmMuueckoe HEpaBEHCTBO, TOTCHIMPOBAHHE,
paBHOCWIIBHBIE JIOTapu(MHUIECKHE HEPaBEHCTBA
Tema 5.5. Jlorapudpmuyeckue
11 | paxmuueckue 3anamus

fiepapereTEa Jlorapudmudeckoe ypaBHeHHe. MeTox BBEACHUS HOBOH
NIEPEMEHHOM.
Pa3nen 6 TpuroHomeTrpuyeckne ypaBHeHHs M GyHKIHUH
Conep:xanue
1 | dyHKIUS YUCIIOBOTO apryMeHTa. Y paBHEHHE BUAA COSX=4,
2 | sinx=a
Tema 6.1. YpaBHeHHe BUIa @DyHKIUS YUCIOBOTO apryMeHTa. Y paBHEHHe Buaa tgx=a,
cosx=a, sinx=a, tgx=a ctgx=a
ctgx=a 3 | MpakTuyeckune 3aHATHS
VYpaBHenue Buma COSX=a, Sinx=a, tgx=a
ctgx=a
Tema 6.2. CoiicTBa QpyHkimu | 4 CgoiicTBa GyHKIHM Y=COSX Y=SiNX y=tgx y=ctgX u ee
Y=COSX y=SinX y=tgx y=ctgX u rpaduk
ee rpaduk 5 | IIpakTHYecKue 3aHATHSA




CaoiicTBa QyHKIMH Y=COSX Y=SinX y=tgX y=ctgX u ee

rpadux

Paznen 7

Mmno

TOrpaHHUKHU U TeJIa BpallleHUus1

Conep:xanue

Tewma 7.1. [Tonstue
MHororpassauka. [Ipusma.
[Mupamuna

1

[MoHsATHE MHOTOTpaHHUKA, BEPILIMHEI, peOpa, rpaHu
MHoOrorpanHuka. Pazseptka. [Ipusma, ee OCHOBaHHUS.
O0beM, O0KOBast TOBEpXHOCTh. [Ipr3Ma, ee OCHOBaHMUS.
O0wem, 60KOBast MOBEPXHOCTE.

Tema 7.2. Tena BpalueHusl.
Hununap. Konyc.

Paspeptka. Llunmuaap, ero ocHoBanue. O6veM, O0koBast
moBepxHOCTh. KoHyc, ero ocHoBanne. O0beM, OoKoBast

Tewma 7.3. ap

MOBEPXHOCTb.
ap u chepa. O6bem, 60KOBas TOBEPXHOCTS.

HpaKanecxoe 3aHATHE
Peienue 3agau mo remam: «HpmMa», «anaMH,ua»,

«Iumunnp», «Konyex, «Illap»

Paznen 8

IIpousBonHasi M ee reoMeTPHYECKHIA CMBICJI

Conep:xanue

Tema 8.1. IIpenen
MIOCIIE/I0BATENLHOCTH.
HenpepbIiBHOCTH QyHKIIMH

1

YucnoBas nociaenoBaTenbHOCTh. [Ipeaen uncnoBoit

2

HOCIIEOBATEIBHOCTH, JIEMEHT IOCIIEI0BATENbHOCTH
[penen ¢pynknyu B Touke. HermpepbIBHOCTh (DyHKLIUH B
TOYKE

IIpakTUyeckoe 3aHsiTHE
[penen pyHKINN Ha OECKOHEYHOCTH

IIpakTHyeckoe 3aHsATHE
[penen ¢pynkyum B Touke. HenmpepbIBHOCTh (DyHKINH B
touke. [Ipenen GpyHKunu Ha GECKOHEYHOCTH

Tema 8.2. IlepBsrii
3aMevaTeNbHbIN peaen

[penen ¢pynkuyu B Touke. HermpepblBHOCTh (DyHKLIUH B
Touke. IlepBplii 3aMeuaTeNbHbIN Ipeaes

Tema 8.3. Bropoit
3amevaTeNbHbII peaen

[penen ¢pynkuuu B Touke. HerpepbBHOCTh (DYyHKLIUH B
touke. [Ipenen ¢pynxuun Ha 6eckoHeuHOCTH. BTOpOii
3aMeyaTeNbHbIN Mpeen

IIpakTHyeckoe 3aHATHE

[penen ¢pyHknnu B Touke. HempepsIBHOCTE QyHKITUH B
touke. [Ipenen pynkunu Ha 6eckoHeuHOCTH [Ipenen
¢yHKIHHU B TOuKe. HermpeprIBHOCTE QYHKIIUH B TOUKE.
Ipenen GyHKINU HA OECKOHEUYHOCTH

Tewma 8.3. Onpenenenue
IIPOU3BOIHOM
IIpaBuna
nuddepeHnrpoBaHUS

MrHOBeHHasi CKOPOCTh, MPOU3BOIHAS QYHKITUH, IPEAEI

GyHKIMN
Ipasuia quddepennuposanus. [Ipou3BogHAsI CyMMBI,
MPOU3BEACHUSI U yacTHOTO. [Ipon3BOIHAS CIIOKHOM

¢GbyHKIHN.

10

IIpakTHyeckoe 3aHATHE

[pasuna nuddepenunponanus. [IponsBoxHas CyMMBl,
MIPOU3BEACHNUS U YacTHOTO. IIpon3BOHAS CIIOKHON
¢GyHKIHN.

Tema 8.4. [IpousBogHas
CTETIeHHON (QYHKINU

11

[IpousBonHas creneHHoi ¢pyHKnmU. [Ipon3BoaHas KOpHS,
MTOKa3aTeIbHOM, J0rapu(pMHUIECKOH, TPUTOHOMETPUIECKUX
GbyHKIHN

12

IIpakTnuyeckoe 3aHATHE
HaxoxxaeHne npon3BOAHBIX

Tema 8.5. [IpousBognas
CIOXHOH (QyHKIMH
I'eomeTpuueckuit cmbici
TIPOU3BOTHOM

13

[TpousBosHast Ci10KHOM HyHKIUH

14

Yr1710B0i KOAQGHUIHEHT MPSIMOI. YTOJI MEXIY NPSMOHN U
ocbio ox. KacarenpHast k rpa¢uky QyHKIHH,
TEOMETPUYECKHIA CMBICT POou3BOAHOH. Jnddepeniman




GbyHKIIHY.
15 | IIpakTHYeckoe 3aHATHE

YT1110B0# KOAPPUIHEHT MPSIMOI. YTOII MEKIY IPSMOH
ocklo ox. KacarenbHas k rpaduky ¢yHKImH,
TeOMETPUYECKHI CMBICI IPON3BOIHOM. [uddepeniman
(byHKIHH.

16 | [IpousBoxHnas crenenHol GpyHKmuU. [Ipon3BoxHas KOpHS, 2
17 | cTemeHM CIOXHOTO apryMeHTa. Tabnuia npon3BOIHBIX.
[paBuna quddepeHnrpoBaHmL

[IpousBonHas crenenHoi GyHkwy. [Ipon3BogHas KOpHS,
CTEINEHH CI0XKHOTO apryMenTa. ®opMmyra i HaX 0K ICHUS

TIPOU3BOIHON CIIOKHOU (DYHKIUU

18 | IlpakTHYecKoe 3aHATHE
IIpoBepka yMeHHUI U IPUMEHEHNE POU3BOIHOMN CIOKHOMN 2
GbyHKIMN
19 | Ilposepounas pabora o Teme «[IponsBoaHas 2

Paznen 9 IIpumeHeHne NPOU3BOAHOM K HCCIeJ0BAHUI0 QyHKIUH

Conep:xanue

1 | JocrarouHoe ycioBue Bo3pacTaHue (hyHKIUH,
MIPOMEKYTKH MOHOTOHHOCTHU. 3HaKH MPOU3BOIHOM Touku
maxkcumyMa. Touku MuHuMyMa. Touku 3KkCTpeMyMa.

Tewma 9.1. Bozpacrtanue u
Kputnueckas Touka.

yObIBaHHE (PYHKIUU
2 | IpakTH4yeckoe 3aHATHE

JoctaTodHoe ycrnoBue Bo3pacTaHue GpyHKINH, 2
MIPOMEXXYTKH MOHOTOHHOCTH. 3HaKH MPOHU3BOIHOM.

3 | IpakTHyeckoe 3aHATHE

Tema 9.2. DkcTpeMyMBbl
Touku MakcumyMa. Touku MuHuMyMa. Touku 2

(yHKIHIA

skcTpemMyma. Kpuruueckas Touka.

178

IK3aMeH 6

KOHCYJIbTallusd 4

6.1. Nudopmanuonnoe odecneyeHne od0y4ueHusi (mepeyeHb pPeKOMEHTYyeMbIX
yueOHbIX u3aanuil, UHTepHeT-pecypcoB, JONMOJHUTEIbHOM JTUTEPATYPbI)
6.1.1 OcHOBHbIE HCTOYHUKHU:

6.1.1 OcHOBHbIE HICTOYHHMKH:

1) Anumos, II1. A. Maremartuka: anredpa 1 Hauaja MaTeMaTHYECKOTO aHAJIN3a, TEOMETPUSI.
Anrebpa n Havana maremarudeckoro aHanusza 10-11 knacc. ba3oBblil v yrinyOn€HHbIN YPOBHH.
DOnektpoHHas ¢popma yueOHuka. : yaeonuk / FO. M. Konsrun, M. B. Tkauésa; [1I. A. AnumoB
— Mockga : AO "UznatenberBo "[IpocBemenue”, 2022 .— 1 ¢. — ISBN 978-5-09-099445-3
— URL.: https://lib.rucont.ru/efd/806175
1) Aranacss, JI. C. Maremaruka: anreOpa U Hayajna MaTeMaTHYeCKOro aHaJIN3a, FeOMETPHSI.
I'eometpus. 10-11 kimacc. ba3oBeiit u yriryOn€HHBINA ypOBHH. DJIEKTpOHHAs (popMa yueOHHUKa. :
yuebnuk / B. @. byrysos, C. b. Kanomues; JI. C. Atanacsin .— Mocksa : [Ipocemienue, 2023
— 1 c. — URL: https://lib.rucont.ru/efd/806176
3) Mopaxosuu, A. I'. AnreOpa 1 Hauyajga MaTeMaTH4YeCKOro aHanu3a. bazoBsiil ypoBeHs. 11
kiacc. B 2 Yactsax. Yacte 1. Dnextponnas ¢opma yueOHuka. : yaeobnuk / I1. B. Cemenos, JI. M.
Anekcanaposa, E. JI. Mapnaxaesa; A. I'. Mopakosuu .— Mocksa : AO "M3gaTenscTBo
"ITpocBemenne", 2022 .— 1 c. — ISBN 978-5-09-099476-7 .— URL
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6.1.2./lonoTHUTEIbHbIE HCTOYHUKHU:

1)bynneik, I'. M. Matematuka : yaebHoe mocobue ais cnio / I'. M. Bynapik. — CaHKT-
[erepOypr : Jlanb, 2022. — 156 ¢. — ISBN 978-5-8114-8283-2. — Tekcr : 31eKTpOHHBI# //
Jlans : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/187562

2) biimnosa, C. I1. Maremaruka. [IpakTuKyMm 7151 CTYIEHTOB TEXHUYECKUX crienuaibHocTel / C.
[1. bmaoBa. — 2-¢ m3xa., crep. — Cankr-IletepOypr : Jlanb, 2023. — 196 ¢. — ISBN 978-5-
507-45891-2. — Tekcr : anekTpoHHBIH // JIaHb : 3neKTpoHHO-O0MOIMoTeyHas cuctema. — URL
HuTtepuer pecypent: (LTI): https:/lib.rucont.ru/lti/toolgoto=806206
https://lib.rucont.ru/efd/806206

https://e.lanbook.com/book/291170

7. OMMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3HI,

HEOBXOJUMOU JJ151 OCYIECTBJIEHUA
OBPA30OBATEJIBHOI'O ITPOLECCA ITIO AUCHHUIIJIMHE

No | HammenoBaHue OcHoBHOE 000pyI0BaHUE ®dopMa KCIIOIb30BAHUS
n/n | 000pyIOBaHHBIX
y4eOHBIX
KaOMHETOB,
nabopaTopuii u
JIp. OOBEKTOB IS
MPOBEJCHUS
y4eOHBIX
3aHATHI
1. Ayn. 263 Crenuajau3upoBaHHass MeOeIb: KOMITJIEKT VueOHast ay TuTOpust JUIst
Ka6Guuer yaeOHoit Mebenu Ha 120 mocaio9HbIX MecT, TIPOBE/ICHHS 3aHSTHIA
TpuOyHa. .
MATEMATHKH  p oy yueckue cpencTBa 00y4eHusi: MynbTuMea JICKIUOHHOTO THIA, 3AHATHH
npoexTop Epson EB-X12, yueOHO-HarnsaHbIe CEMHUHAPCKOro Tulia,
rmocoOwust (TabIHIIBL, IAKAThl CIIPABOYHOTO TIJIaHA) IPYIIOBBIX U
[0 pa3jIMYHBIM pa3jieiaM Kypca MaTeMaTHUKH., WHIHBHTYQTBHBIX
Crncok I1O Ha kommnbroTepe: Microsoft Windows .
7, Microsoft Office 2010, Kaspersky Business Space| KOHCYIbTALlMH, TCKYILETO
Security Russian Edition, LibreOffice 6.3.3, Adobe | KOHTPOJIS M IIPOMEKY TOYHOHN
/Acrobat Reader, Mozilla Firefox 83.x, Opera 72.x, aTTecTalun
Google Chrome 86.x.
2. Ayn. 272 CrienuaJu3upoBaHHast Me§esIb: KOMIUICKT VyeOHas ay guTopus ajis
Ka6uner yaeOHoi Mebenmn Ha 20 TTOCaI0YHBIX MECT. IIPOBeICHNUS 3aHATHIL
TexHu4eckune cpeacTea 00y4eHHs: JOCKa .
MaTE€MaTUKU JIEKIIMOHHOI'O TUIIA, 3aHATUI
MeJIOBasl, y4eOHO-HATJISITHBIEC TTOCOOHSI.
CEMUHAPCKOT0 THUIIA,
TPYIIIOBBIX U
WHIUBUYAJIbHBIX
KOHCYJIbTAIlUM, TEKYILIETO
KOHTPOJIA U IPOMEKYTOYHOM
arTecTanuu
3 Ayn. 123 Cnennamn3upoBaHHas Medean: 3an Nel: cronel - | bubnuoreka, YnTallbHBIE 3aJIbl.
46 wT., cTynbs - 79 wr. 3an Ne2: cromsl - 6 mrT., U1l TIPOBEACHUSA
CTOJI YTIIOBOM - 4 TIT., CTyNbs - 17 mmt. 3aim Ne3: KOHCYJIbTAI[MOHHBIX U
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CTyJbs -50 MIT., CTOJMBI - 28 MIT.

TexHUYeCKHe cpecTBA 00YUYEeHHA: KOMITBIOTEPHI
Ha 0a3e mporeccopa Intel oObenUHEHHBIX B
IMOKaJIbHYIO CETh U UMEIIUX focTyn B "MHTepHeT",
noctyn k bJ[,9b, OK, KoncymnsrantlIiroc, B5C,
OOUC. 3an Nel: moruTop Samsung - 21 mr.,
CHCTEMHBIN OJIOK - 2 IIT., cucTeMHEIH 0510k DNS - 1
mT., cMcTeMHBbIH 010K In Win - 18 mt., npuntep HP
Lazer Jet P 2055 - 2 mr., ckanep Epson v330 - 1
mT., kcepokc XEVOX - 1 mt. 3an Ne2: TeneBuzop
Samsung - 1 wT., monutop LG - 1 mwt., cucteMHbIi
010k In Win - 1 mT., ckanep - 1 mT., MpoeKTop
Optoma - 1 1, 9xpan - 1 mT. 3am Ne3: MOHUTOPBI
Samsung - 11 mwr., MmoruTOps! LG - 2 mT.,
crcTeMHBIHN 010K In Win - 12 mT., cHCTEMHBIH 010K
- 1 ur., mpuaTep HP Laser Jet P2055.

Cnucox ITO Ha komnbroTepe: Microsoft Windows
7, Microsoft Office 2010, LibreOffice 6.3.3, Adobe

CaMOCTOSITCIIHHBIX 3aHATHH;
3aHATUN CEMUHAPCKOTO THUIIA,
WHIMBHTY AJTbHBIX
KOHCYJbTAIINH, KypCOBOTO
MPOEKTUPOBAHUS (BBHITIOTHEHHS
KYPCOBBIX padoT).

Chrome.

/Acrobat Reader, Mozilla Firefox, Opera, Google

8. KOHTPOJIb M OLIEHKA PE3YJILbTATOB OCBOEHUSI
YYEBHOI TUCHUATIIMHBI
KOHTpOJII) H OLICHKa PC3YyJIbTAaTOB OCBOCHUA NHUCHUIIIMHBI OCYHICCTBIIACTCA
MMpCrogaBaTcjicM B IIPOHCCCC IMPOBCACHUA ITPAKTHYCCKHUX SaHHTHﬁ, BBITTOJIHCHU AL
O6y‘-IaI-OHIHMI/IC5I HHAWBUYAJIbHBIX BaIIaHI/Iﬁ N TCCTUPOBAHUAI.

PesyabraTbl 00yueHus
(ocBOECHHBIE YMEHHS U 3HAHMSA)

@®opMbI M METOIbI KOHTPOJIA U OLlEHKU
pe3yJIbTaTOB 00yUeHusl

3HATb:
-peuiaTth MaTEMATHYCCKUC 3ala4Y MCTOAOM
KOMIIJICKCHBIX YHUCCII.

yMeTb:
-IPUMEHATh MaTEMaTUYECKHE METObI
mubdepeHIMaTbHOTO U HHTETPaIbHOIO
UCUHUCIICHUS JUISI peIlICHUS
npodeccuoHaNbHBIX 3a/1ay.

Texymuil KOHTpPOJIb:

BrinonHeHue U OLleHKa pe3yJIbTaToB
MPaKTUYECKUX 3aHATUHN. 3aIIMTa OTYETOB 110
NpakTUYeCKUM paboTtam. Perienue BapuaTuBHBIX
3a/1a4 ¥ yNPaKHEHUN.

[TpoBepka u o1leHKa CaMOCTOSITENIbHBIX Pa0OT U
KOHCIIEKTOB 10 TEMaM.

Onenka paboThl C MPOrpaMMHBIMU HPOAYKTAMHU.
OneHka pe3yabTaToOB TECTUPOBAHUSI.

O1eHKa yCTHBIX M MTUCHMEHHBIX
WHAUBUYaTbHBIX OTBETOB 00yYaeMbIX.

[IpoMexyTOUHBII KOHTPOJIb — 9K3aMEH, TECT
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@DopMBbI, METOJIbI KOHTPOJS M OIEHKHU PEe3yJbTAaTOB OOYUEHHS JOJKHBI
MO3BOJIATh  TPOBEPITh y  OOydarommxcs CHOPMHUPOBAHHOCTH 001mIux
KOMITETCHIINHA, 00€CTICUNBAIOIITNX UX YMCHHUSI.

[Iporpamma cocraBieHa B COOTBETCTBUH ¢ DeiepaabHBIM roCy1apCTBEHHBIM
o0pa3oBaTeIbHBIM CTAHIAPTOM CPEIHETO TPO(PEeCCHOHATEHOTO 00pa30BaHMUS
(®10C CIIO) no cneunansHocty 36.02.01 Betepunapus (BeTepuHapHbId

benpamep)

Paspaborunku:
Pa3zpaboTunk

[IpenonaBarens BbicLIeH KBaTU(UKALIMOHHONW KaTErOpUU

) ot
¥ } E.B. Mapuenko

(noonucw )

IIporpamma oxodpena
Ha 3aCeJIaHUU MPEIMETHO-IIUKIOBOM KOMUCCUHU COILUATBEHO-DPKOHOMHUYECKUX U
€CTECTBEHHOHAYYHBIX JUCHUILINH

npotokos1 Ne 7 ot «03» manta 2025 1.

[Ipencenarens I1LK E.A. XycHy1mHOBa
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