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ITporpammy coctaBui(u): P
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PaGouas mporpamma TUCIUTUTHHBI
MaremaTuka
pa3paboTana B cootBeTcTBUU ¢ TpeboBanusmu ®I'OC CIIO:

denepanbHbI TOCYIapPCTBEHHBI 00pa30BaTEIbHbIN CTaHAAPT CPEIHETO NPO(eCcCHOHATBHOTO
obpazoBanus 1o creruranbHocTH 35.02.05 ATPOHOMUS (npuka3z MunoOpuayku Poccun
ot 13.07.2021 r. Ne 444)

COCTaBJIEHa Ha OCHOBAHMUHU y4eOHOIO IUIaHa:
35.02.05 ATPOHOMUA

YTBEP)KIEHHOTO Y4E€HBIM coBeTOM By3a oT 27.04.2023 nportokoin Ne 8.

PaGouas nmporpamma ogo0peHa Ha 3aceqaHuu
arpokoJuIeKa

IIporokois Nel or 31 aBrycra 2023 r.
Cpok neiictBust mporpamMmsr: 2023-2027 yu.r.

JIupeKkTop arpoKoIIIeKa Hlae, 2 — laiinynuna T. B.

Pabouas nporpamma oJo0peHa 1 yTBEP)KJICHAa METOMUECKON
KOMUCCHEHN arpoKoiepKa

ITpotokon Ne 1 ot 31 aBrycra 2023 r.

[Ipencenarenb METOAMYECKOU KOMUCCUN M Bepbunkas H.B.




Busuposanue PII/] 1151 ncnosiHeHUs1 B 04epeIHOM Y4€OHOM roay

Pabouas nporpamMma nepecMoTpena, oocyxaeHa u ogoopena s ucnoiaHenus B 2024-2025 yuebHoM roay
Ha 3acefaHny Kadeapbl arpoKOJIIeK

MOJNUCh  pacmudpoBka

Pabouas nmporpamMma nepecMoTpena, o0cyxaeHa u ogoopeHa s ucnonHenus B 2025-2026 yueOHOM roay
Ha 3acelaHuy Kadeapbl arpoKOIUIEIK

moanuch  pacmppoBka

Pabouas nporpamma nepecMoTpeHa, 00CcyxaeHa u ogo0peHa s ucnoiaHeHus B 2026-2027 yueOHoMm rony
Ha 3aceJaHuU Kageaphl arpoKOIIIe K

MOJNUCh  pacmudpoBka



1. HEJb U 3AJAYU OCBOEHUA JUCHUTIIMHBI

CcopmupoBats 06a30Bble 3HaHHS Yy CTYIEHTOB B OOJACTH MAaTeMaTHYECKUX HAayK, HAYYUTh UX NPHMEHATH IOJydCHHbIC 3HAHUI B
Oynymed npoeCCHOHANbHOM JEesTeNbHOCTH; O3HAKOMHUTH CTY/AEHTOB C MaTeMaTHMYECKHMMH METOJaMH, HEOOXOIUMBIMHU IS
MIPUMEHEHUS B IPaKTUYECKOH AEATETBHOCTH, U1 H3YUSHUS! CMEKHBIX TUCIHUIUIMH U MIPOJOIDKEHUS 00pa30BaHHS.

2. MECTO JUCHHUIIIMHBI B CTPYKTYPE YYEBHOI'O IIVIAHA

Hukn (pa3nein) OI1: |

2.1|BxoxHoii ypoBeHb 3HAHHIA:

2.1.1|BxomHoit ypoBEeHb 3HAHUIA, YMEHUIL, OTBITA ISSITENFHOCTH, TPEOYESMBIX JUIS N3YUCHUSI TUCIUILTHHBI (MOYJIS), OTIPEICISIETCSI
(benepa’abHBIM TOCYAaPCTBEHHBIM 00pa30BaTEIILHBIM CTAHIAPTOM CPEIHET0 00Iero 00pa3oBaHus (YTBEPKICH IPUKA30M
Muno6pnayku Poccun ot 17.05.2012 Ne 413 (pen. ot 31.12.2015))

2.2| IMcUMIUIMHBI H TPAKTHKH, IJIsI KOTOPHIX OCBOEHHUE TAHHOI JHCHUILTHHBI (MOAYJIs1) HEOOX0IUMO KaK
npeaecTBylouiee:

2.2.1|T'enernka

2.2.2|BoraHuka 1 (PU3NOIIOTHS PACTCHUH

2.2.3|OcHoBbI U POBOI TPAMOTHOCTH

2.2.4|OcHOBBI arpOHOMHUH

2.2.5|OcHoBBI MCXaHHu3alluu, 3J'I€KTpI/I(1)I/IKaHI/II/I 1 aBTOMaTHu3allunu CeJIbCKOXO03SMCTBECHHOTO IpOou3BOACTBA

2.2.6|ActpoHoMus

2.2.7 MeTpOJ'IOFI/Iﬂ, CTaHAapTU3alus U MMOATBCPIKACHUEC KayeCTBa

2.2.8|H(popManinOHHBIC TEXHOJIOTHH B IPOPECCHOHATBLHOMN JAEATSIBHOCTH

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI
MOoAayJist)

B pe3yabTaTe 0CBOCHUA U CHUIIIMHBI Oﬁy‘laloll_ll/lﬁcﬂ JOJIZKCH

3.1|3naTth:

3.1.1|- ocHOBHBIE IOHATHS ¥ METOIbI INHEWHOU alre0phl, MATEMaTHYECKOTO aHAIIN3a.

3.2|Ymerh:

3.2.1|- ucrionb30BaTh MaTEMaTUYECKUE METO/IbI B aTPOHOMHHU.

3.3|Baagern:

3.3.1|- mocTpoeHust MaTeMaTUUECKUX MOJIEel TUIOBBIX NPO(PECCUOHAIBHBIX 3a4ad.

4. CTPYKTYPA U COIEP’)KAHME JUCIHUAIIIMHBI (MOLY.JIST)

Yposennb AKT, B
HaumenoBanmue pa3nesioB u tem | Cemectp / Kommnerten- HHT. Jlutepa- | Dopmbl
Kon 3an. Yacos chopm-TH
/Bua 3aHATHA/ Kype 197011 dopmbr Typa | KOHTpOJsI
KOMII. oByU-1.
Paznen 1. PazButne noHsiTHA 0O
1.1 |HarypanbHble yncia. ParoHanbHbIC 1 2 2 JI1.1 JI1.2] CobGecenoB
yucina. JefictBuTensubie uncia /Jlex/ JI1.3 aHue
JI1.4J12.1
JI2.2J12.3
€|
1.2 |BemonHenne apupmMeTHIECKuX 1 2 2 JI1.1 J11.2| CobecenoB
JIENCTBUM HAJl YUCIaMM, COUYeTas JI1.3 aHue
YCTHBIE U MIChbMEHHbIE TpUueMsl. /JIex/ JI1.4J12.1
JI2.2J12.3
91




1.3 |HaxoxaeHue NpUONTMKEHHBIX 3HAUCHU I JI1.1 JI1.2| Cobecenosn
BEJIMUYMH U MOTPEIIHOCTEN BBIUYNCICHAN JI1.3 aHue
(a0COIIIOTHOM M OTHOCUTEITLHOM ); JI1.4J12.1
CpaBHEHHE YHCIIOBBIX BhIpaKeHUH. /JIex/ JI2.2J12.3

€]
Pa3nea 2. IIpeoOpasoBanue
anredpan4ecKuX BbIPasKeHUI

2.1 |ToxnecTBeHHBIE MIPEOOPA3OBAHUS LIEIBIX JI1.1 JI1.2| CoGecenon
BBIPYKEHHH: JI1.3 aHue
1.Crenens ¢ HaTypalbHBIM [I0Ka3aTENIEM; JI1.4J12.1
2.0mnepanmu HaJA OTHOYJIICHAMH; JI2.2J12.3
3.IToHATHE TOXK/IECTBEHHOT'O €
npeoOpa3oBaHUs BBIPAKCHHUS;
4.Muorounensl. [Ipusenenue
MHOTOYJIEHA K CTaHAAapTHOMY BUAY;
5.Pa3nokeHne MHOro4JIeHa Ha
MHO>KHUTEIH.

/J1ex/

2.2 |ToxnmecTBeHHbBIE MPEOOPA3OBAHUS JI1.1 JI1.2| Cobecenor
JIPOOHBIX BBIPA)KECHHIA: JI1.3 aHue
1.0cHoBHbIe nOHATHS; 2.OCHOBHOE JI1.4J12.1
CBOICTBO Apo0y; J12.2J12.3
3.CoxkparrieHue anredpanveckoit qpoowu; 91
4 IlpuBenenue
anrebpanveckux Apodeii k obmemMy
3HaMEHATEN0; 5.YMHOKEHHE U JIeIICHHUE
anrebpanveckux apobeit; 6.Bo3senenue
ajreOpandecKkoit Jpobu B HaTypallbHYIO
crenensb; 7.CloKeHHe U BEIYUTAHUE
anrebpandeckux apobdeit; 8.IIpumeps! Ha
BCE JACHCTBUSI C alreOpanyecKuMy
IpOOsMU.

/JTex/

2.3 [IIpeoOpazoBaHue HPPALHOHATBHBIX JI1.1 J11.2| CoGecenos
BEIpakeHwit: 1.OnpeneneHme JI1.3 aHue
apudmeTHyecKoro kopHs; 2.CBoicTBa JI1.4J12.1
apu(pMETHIECKUX KOPHEIf; JI2.2J12.3
3.JlonoIHUTENBHBIE 3aMEUYaHusI O 21
CBOWCTBax paaukanon; 4.06001eHwe
MOHATHS O MOKa3aTese CTEIeHH;
5.CteneHp ¢ TOJIOKHUTETBHBIM TPOOHBIM
nokaszaresem; 6.CTeleHb ¢ HyJIeBbIM
nokaszarenem; 7.CTeneHs ¢
OTPULATCIIbHBIM palliOHAaJIbHBIM
nokazareneM; 8. CTelens ¢ J005IM
paloHaNbHBIM ITOKa3areseMm; 9.

ToxxaecTBeHHbIE TIPe0Opa3oBaHUS
UpPPaLMOHAJIBHBIX BBIPAKEHHH.
/JTex/

Paznen 3. ®yHkuuu u rpadpuku

3.1 [CooTBeTcTBHE MEKAY MHOKECTBAMHU. JI1.1 J11.2| CoGecenoB
TTonstue pynkuun. CriocoOb! 3aiaHus JI1.3 aHue
¢ynkuun.  /Jlex/ JI1.4J12.1

J12.2712.3

)|




3.2 |CnoiictBa (yHkumu /JIex/ 1 1 JI1.1 J11.2| Cobecenon
J1.3 aHue
J1.4712.1
J12.2712.3
31

3.3 |Juneiinast pyukims u pyskms y=1/x: 2 2 JI1.1 JI1.2| Cobecenon
1.0npenenenue; 2.I'paduk muHeHHON J1.3 aHue
GbyHKIUY; JI1.4J12.1
3.I'paduk mpsamoii J2.2J12.3
nponopuuoHansHocTH; 4.1 paduk 21
00paTHON MPOMOPIMOHAIBHOCTH.

/JTex/

3.4 |CreneHHast QyHKIHS C LIEIBIM 4 4 JI1.1 JI1.2| Cobecenon
TIOKa3aTeNeM: J1.3 aHue
1.0Ompenenenne; 2.Oynkmmy, JI1.4J12.1
3agaBaeMble popmyioi y=ax"1; J2.2J12.3
3.OyHKIMH, 3a1aBaeMble HopMyIToit 21
y=ax"2; 4. OyHKIIH, 3a/1aBaEMble
dopmynoit y=ax"3; 5.DyHKIUH,
3agaBaeMbie opmyoit y=ax”(-2);
6.OyukMsL, 3a1aBaeMast HopMyIIoit
y=ax"2+Bx+c;
7.IToctpoenne rpaduka GyHKIHHA
y=ax"2+Bx-+c. /Jlex/

Pazgen 4. Iloka3artenbHas u
JorapugmMmudeckas GyHKINH

4.1 |1.CpoiicTBa NoKa3aTeIbHON (yHKITHH. 2 2 JI1.1 JI1.2| Cobecenon
2 I'pacux noxazatenbHol GyHkuuu. 3. J1.3 aHue
Ienas u qpoOHas yacTu yucia. 4. JI1.4J12.1
Oynkuus y=10"x. /JIex/ JI2.2J12.3

31

4.2 |Jlorapudmuueckas QyHKIHS: 4 4 JI1.1 J11.2| Cobecenon
1.0npenenenue norapupma; J1.3 aHue
2. Jlecaruunbie morapudmel; 3. OyHKIUS JI1.4J12.1
y=lg(x); 4. JlorapudmupoBanue u J2.2712.3
noTeHnupoBanue; 5. CTaHAapTHBIN BU 21
qucna. XapakTepUCTHKa U MAaHTHUCCA,
6.Brrunciienus ¢ moMombio Tabnui
norapudmos. /Jlex/

Pazgen 5. Pemnenue ypaBHeHuii, cucteM
YPABHEHHII U HEPABEHCTB.
5.1 |PaBHOCHIBHOCTH ypaBHeHUH /JIek/ 2 2 JI1.1 JI1.2] Cobecenon
J1.3 aHue
J1.4J712.1
J2.2712.3
€]

5.2 |PanuoHanbHbIe ypaBHeHUS: 1. 10 10 JI1.1 JI1.2] Cobecenon
JIuneitnsie; 2. KBanpartusie; 3.YpaBHeHuUs J1.3 aHue
crernenu Oonplie gem 2. /JIex/ JI1.4J12.1

J2.2712.3

€]




5.3

VYpaBHeHuHs, coeprKaIie TEPEMEHHYIO
1oJ| 3HakoM MoyJst /Jlex/

J1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€]

CobecemoB
aHue

5.4

CucTeMbl paliOHAIBHBIX YPaBHEHUI
/J1ex/

JI1.1J11.2
JI1.3
J11.4J12.1
J12.2J12.3
€

Cobecemon
aHue

5.5

HppalinoHalibHble YPaBHEHHUS 1 CUCTEMBI
ypaBHeHui /JIex/

JI1.1J11.2
JI1.3
J11.4J12.1
J12.2 7123
€

Cobecemon
aHue

5.6

TToka3zarenbHbie ypaBHeHus /JIex/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€)!

CobecemoB
aHue

5.7

Jlorapudmuueckue ypaBueHus /Jlex/

J1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€]

Cobecemon
aHue

5.8

CucTeMBl OKa3aTeIbHbIX U
norapuMu4ecKux ypaBHeHui /JIex/

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
€]

CobecenoB
aHue

5.9

PanmonansHbie HepaBeHCTBa /JIek/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
)|

CobecemoB
aHue

5.10

HppauuonanpHble HepaBeHCTBa /JIek/

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
€

CobeceioB
aHue

5.11

IToka3zarenbHble HepaBeHcTBa /JIek/

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
€

CobeceioB
aHue




5.12 |Jlorapudmudeckue HepaBeHCTBA /JIeK/ JI1.1 JI1.2] Cobecenos
J1.3 aHue
JI1.4J12.1
J2.2712.3
€]

Pa3neu 6.

TPUT'OHOMETPUYECKHUE

OYHKIINN

6.1 |OmpeneneHne TPUTOHOMETPUYECKUAX JI1.1 J11.2] CobGecenon

¢dynkimit /Jlex/ J1.3 aHue
JI1.4J12.1
2271123
€
6.2 |OcHoBHbIE CBOIicTBa JI1.1 JI1.2| Cobecenon
TpUTrOHOMETpUIeCcKuX GyHkuuit /Jex/ JI1.3 aHue
JI1.4J12.1
J12.2712.3
€]
6.3 |Tpuronomerpuueckue GyHKIMU CyMMBI U JI1.1 JI1.2| Cobecenon
pasHOCTH ABYX yrioB /JIek/ JI1.3 aHue
JI1.4J12.1
J12.2712.3
€]
6.4 |Dopmyinel npuBeacHus /Jek/ JI1.1 J11.2] CobGecenon
J1.3 aHue
JI1.4J12.1
J2.2712.3
31
6.5 |Tpuronomerpuueckue GyHKIMH JI1.1 J11.2| Cobecenon
JIBOWHOTO M MOJIOBUHHOTO yria /JIex/ JI1.3 aHue
JI1.4J12.1
J12.2712.3
€)!

6.6 [IIpeoOpaszoBaHue B IPOU3BEAECHHE CYMM U JI1.1 J11.2| Cobecenon
Pa3HOCTEH TPUTOHOMETPHYECKUX J1.3 aHue
¢dynkunii /Jlex/ JI1.4J12.1

J12.2712.3
31

6.7 |IIpeoOpa3zoBaHus IPOU3BENCHUIT JI1.1 JI1.2] Cobecenon
TPUTOHOMETPHUYECKUX (YHKLUI B J1.3 aHue
MOyCYMMY H TIOJTypa3HocTh /JIek/ JI1.4J12.1

J2.2712.3
€

6.8 |CsoiictBa dynkimu y=sin(X) u ee rpadux JI1.1 J11.2] Cobecenos
/JTex/ J1.3 aHue

JI1.4J12.1
221123

6!




6.9 |[CsoiictBa GpyHkuun y=c0s(X) u ee rpadux JI1.1 J11.2| Cobecenon
/JTex/ J1.3 aHue
J1.4712.1
J12.2712.3
31
6.10 |CsoiicTa pymkmu y=tg(X) u ee rpaduk JI1.1 JI1.2| Cobecenon
/JIex/ J1.3 aHue
J1.4J12.1
J2.2J12.3
31
6.11 |CaoiicTBa pyakunu y=Ctg(X) u ee rpadux JI1.1 JI1.2| Cobecenon
/JIex/ J1.3 aHue
J1.4J12.1
J2.2712.3
31
Paznen 7. O6paTtHbie
TpUroHOMeTpuYeckne GYHKIHUH U
TPUTOHOMETPHYECKHE YPABHEHUS
7.1 |IIpocreiimue TpUrOHOMETPUUECKUE JI1.1 J11.2| Cobecenon
ypaBHenus /Jlex/ JI1.3 aHue
J1.4J12.1
J12.2712.3
31

7.2 | TpuroHoOMeTpHUYCCKHE ypaBHEHHUS, JI1.1 JI1.2| Cobecenon
CBOJISIIMECS K alnreOpandeckumM J1.3 aHue
ypaBHeHusM /JIex/ JI1.4J12.1

J2.2712.3
31
7.3 |OgHOpOAHBIE TPUTOHOMETPUUECKUE JI1.1 J11.2| Cobecenon
ypaBHenus /Jlex/ JI1.3 aHue
J1.4J12.1
J12.2712.3
€]

7.4 |TpuronoMmeTrpuyeckue ypaBHEHHUS, JI1.1 J11.2| Cobecenon
pelraeMbie BBeICHIEM JI1.3 aHue
BCIIOMOTaTeNbHOrO yria /Jlex/ JI1.4J12.1

J12.2712.3
€]

7.5 |TpuroHomerpuueckue ypaBHEHUs, JI1.1 JI1.2| Cobecenon
pelaeMble METOI0M 3aMEHbI J1.3 aHue
nepemeHHoOH /JIex/ JI1.4J12.1

J2.2712.3
€]

7.6 |TpuroHoMeTpHuYECKHE ypaBHEHHUS, JI1.1 JI1.2| CobGecenon
pelraemMble METOZOM Pa3JIoKeHNUS Ha J1.3 aHue
MHOXuTenH /Jlex/ J1.4J12.1

J2.2J12.3

Ol




1.7

PasHble TPUTOHOMETPUYECKUE YPABHEHUS
/J1ex/

J1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€]

CobecemoB
aHue

Paznean 8. lpenen
NOCJIe0BATEJIbHOCTH M Ipejiest
¢byHxknun

8.1

Ipenen nmocnenoparensHocTH /JIek/

JI1.1J11.2
JI1.3
J11.4J12.1
J12.2J12.3
€|

Cobecemon
aHue

8.2

TIpenen pynkuuun /JIex/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€]

CobecemoB
aHue

8.3

OCHOBHBIC TEOPEMBI O Tpe/enax
dbyakuuit  /Jex/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€]

CobecemoB
aHue

8.4

Hexoropsie BakHbIe nipenensl  /JIex/

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
€]

CobecenoB
aHue

Pa3nen 9. [IponsBoanast

9.1

TIpoussonHas ¢pyukuuu /Jlex/

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
€]

CobecenoB
aHue

9.2

Boruncnenue npon3BoHOI Ha OCHOBE €€
ompenenenus /JIex/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
)|

CobecemoB
aHue

9.3

HenpepsiBrocTh nuddepeHipyemoit
¢yukmn /Jlex/

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
€

CobecemoB
aHue




9.4

Omnpenenenue KacaTeIbHOM 1 HOPMAIH K
KpuBoil. ['eomeTpuyeckuii cMbICT
npousBojgHoe /Jlex/

J1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€]

CobecemoB
aHue

9.5

ITpou3BoHasE CYMMBI H Pa3HOCTH
¢bynxuuii /Jlex/

JI1.1J11.2
JI1.3
J11.4J12.1
J12.2J12.3
€

Cobecemon
aHue

9.6

[IpousBoaHas npousBeneHus HyHKIUH
/JTex/

JI1.1J11.2
JI1.3
J11.4J12.1
J12.2J12.3
€

Cobecemon
aHue

9.7

ITpousBoHas 4acTHOIO ABYX (GyHKLUI
/JTex/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€)!

CobecemoB
aHue

9.8

Cnoxnas QyHkius. [IpousBoaHas
cioxxHor ¢pyHkuuu /Jlex/

J1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€]

Cobecemon
aHue

9.9

IIpoussoaHas o6patHo# GyHkimu /JIex/

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
€]

CobecenoB
aHue

Paznen 10. [Ipou3Boanbie HEKOTOPHIE
3J1eMeHTAPHBIX QyHKIHUI

10.1

[penensl, cBs3anHbIe ¢ UucioM e  /JIex/

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
€

CobecenoB
aHue

10.2

IMpousBonHas nmoka’aTensHON GyHKIMH
/JTex/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
)|

CobecemoB
aHue

10.3

IMpousBoanas morapupmMuIecKon
¢byukuuu /Jex/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€]

CobecemoB
aHue




10.4

ITpousBojHas cTeneHHON, QyHKIUM
/JTex/

J1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€]

CobecemoB
aHue

10.5

[IpousBoanas cunyca. [IponsBogHast
xocunyca /Jlex/

JI1.1J11.2
JI1.3
J11.4J12.1
J12.2J12.3
€

Cobecemon
aHue

10.6

[IpousBoanas tanrenca. [IlponsBognas
koTaHrenca /Jlex/

JI1.1J11.2
JI1.3
J11.4J12.1
J12.2J12.3
€

Cobecemon
aHue

10.7

IIpousBoaHas apkcuHyca. I[Ipou3BoaHast
apkkocuHyca /JIex/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€)!

CobecemoB
aHue

10.8

[Ipon3BogHas apKkTaHTEHCA.
ITpousBonHas apkkoTanreHca /Jlex/

J1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€]

Cobecemon
aHue

10.9

ITpou3BoHbBIC BBICIINX MOPSIKOB /JIek/

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
€]

CobecenoB
aHue

Paznen 11. UccienoBanune pyHkuuu

111

Ioustun sxctpemyma pyHkuuu /Jex/

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
€

CobecenoB
aHue

11.2

Heobxoanmoe 1 T0CTaTOYHOE YCIIOBUE
CyIIECTBOBaHHS dKcTpeMyMma /JIex/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
)|

CobecemoB
aHue

11.3

ITpaBuia HAXOXKACHHUS IKCTPEMYMOB
¢bynkumu /Jlex/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€]

CobeceioB
aHue




11.4 |Touku neperu6a /JIex/ JI1.1 JI1.2| CoGecenos
JI1.3 aHue
J11.4712.1
J12.2 J12.3
€]
Pa3znen 12. HeonpeaesieHHBbII
HHTerpai

12.1 |HeomnpeneneHHbIH HHTETPA U €T0 JI1.1 JI1.2| CoGecenon
cBoifcTBa. Tabnmma oCHOBHBIX JI1.3 aHue
HEOIIpe/IeTICHHBIX HHTErpajoB /JIek/ JI1.4J12.1

J12.2 J12.3
€]

12.2 |HenocpencTBeHHOE HHTETPUPOBAHUE JI1.1 JI1.2| CoGecenon
/JTex/ 1.3 aHue

JI1.4J12.1
J12.2J12.3
31
12.3 |Merox nmoacranoBku /JIex/ JI1.1 JI1.2| Cobecenos
JI1.3 aHue
J11.4712.1
J12.2J12.3
31
12.4 |Merox UHTETPUPOBAHUS 110 YACTIM JI1.1 JI1.2| CoGecenon
/JTex/ JI1.3 aHne
JI1.4J12.1
J12.2 J12.3
€)!

12.5 |HuTerpupoBaHue pallMOHAILHBIX ApoOei JI1.1 J11.2| CoGecenos
C KBaJIPaTHBIM TPEXIICHOM B J1.3 aHne
3HameHarene /JIex/ JI1.4J12.1

J12.2712.3
31
12.6 |MuTerpupoBaHue palliOHAIBHBIX JI1.1 JI1.2] CoGecenoB
¢bynkuuit  /JIex/ JI1.3 aHue
J11.4712.1
J12.2712.3
€
12.7 |WHTerpupoBaHue NPOCTEHIINX JI1.1 J11.2| CoGecenoB
UppaMOHANBHBIX QYHKIMH /JIek/ JI1.3 aHue
JI1.4J12.1
J12.2 J12.3
31

12.8 |HuTerpupoBaHne HEKOTOPBIX JI1.1 J11.2| CoGecenoB
TPUTOHOMETPHIECKUX BBIPAKCHUH 1.3 aHue
/JTex/ JI1.4J12.1

J12.2 J12.3
€]

Paznen 13. OnpenesneHnblii HHTErpasa




13.1

OnpezneneHHbId HHTETPal, €ro
TeOMETPHUYECKUI CMBICI U CBOMCTBA
/Jlex/

J1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€]

CobecemoB
aHue

13.2

OrpeieeHHbII HHTETPAJl C IEPEMEHHBIM
BepxHHUM npezaenoM. Popmyna Herorona

- Jleiibnuna /Jlex/

JI1.1J11.2
JI1.3
J11.4J12.1
J12.2J12.3
€

Cobecemon
aHue

13.3

3ameHa MepeMeHHOH B OpeIeIeHHOM
HHTETpae.

WHuTerpupoBaHue mo 4acTsimM

/JTex/

JI1.1J11.2
JI1.3
J11.4J12.1
J12.2J12.3
€

Cobecemon
aHue

134

O1eHKa ONpe/IeNICHHOr0 HHTEerpaa.
Teopema o cpennem /JIex/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€)!

CobecemoB
aHue

13.5

Hecob6crBennbie naterpansl  /Jlex/

J1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€]

Cobecemon
aHue

13.6

Wurerpanst Diinepa  /JIex/

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
€]

CobecenoB
aHue

13.7

ITnomans KpUBOIMHEHHOH HUTYPBHI
/JTex/

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
)|

CobecemoB
aHue

13.8

Jnuna nyru kpuBoit  /JIex/

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
€

CobeceioB
aHue

13.9

O6bem Tena. [lnomaas TOBepXHOCTH
Bpamenus /Jlex/

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2J12.3
€

CobeceioB
aHue




13.10 [/Ox3amen/ 2 18

J1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
€]

5. ®OHJ1 OHEHOYHBIX CPEJICTB

Bormpocsr k 3auerty:
. JlelicTBUTEIIbHBIE YHUCTIa,

. Haxoxnenue npuOIMKeHHBIX 3HAUCHUH BEJIMYHMH M MOTPEITHOCTEH BRIYMCICHUH (A0COMIOTHON U OTHOCUTEIBHOM);

1

2

3. CpaBHeHUE YHCIIOBBIX BBIPAXKCHUIA;

4. CteneHb C HaTypaIbHBIM ITOKa3aTeseM;

5. Onepannu HaJl OJTHOYWICHAMU;

6. IToHsTHE TOXIECTBEHHOTO IPE0OPa30BaHMsI BEIPAKEHHS;
7. Muorounensl. [IpuBenenne MHOTOWIEHA K CTAHAAPTHOMY BUAY;
8. PaznosxeHrne MHOrowIeHa Ha MHOXUTEIIH;

9. OCHOBHEIE IOHATHS U CBOMCTBA IpOOH;

10. Cokpaienue anredpandeckoi 1poou;

11. TlpuBenenue anredpandeckux apoodei K 00eMy 3HaMEHATEIIO;
12. YMHOXEHUE U JieNeHue anrebpanyeckux Apooeii;

13. Bo3Beznenue anrebpandeckoii [poOu B HATYPAJIBHYIO CTCIICHb;
14. CnoxeHue U BEIYMTaHUE anreOpandecKux Jpooeii;

15. Onpenenenre apuMETHUECKOTO KOPHSI;

16. CpoiicTBa apudmMeTUIECKUX KOPHEH;

17. O6001EeHne TOHATHS O TIOKA3aTele CTENEHH;

18. CteneHs ¢ NONOKUTENILHBIM APOOHBIM [IOKA3aTENEM;

19. Crenens ¢ HyJIeBBIM MTOKa3aTENEM;

20. CreneHb ¢ OTPUIATEIBHBIM PallUOHAILHBIM [10Ka3aTeIIeM;
21. CrerneHb ¢ JIIOOBIM PallMOHATBHBIM TIOKA3aTelIeM;

22. JIuneiinas GpyHkuus;

23. Oyukiws y=1/X;

24. Oyukuuy, 3agaBaeMblie GopMyioil y=ax"1,

25. dyukimy, 3a1aBaeMbie GopMynon y=ax”2;

26. dynkuuy, 3a1aBaemMbie Gpopmynon y=ax”3;

27. ®yHKINH, 3a1aBaeMble GopMyIoit y=ax”(-2);

28. Oynkuys, 3anaBaemMas GopMynoi y=ax"2+Bx+c;

29. TToctpoenue rpaduka pyHkIuN y=ax 2+BX+c;

30. CaoiicTBa 1oKa3aTeIbHON (DYHKIHH.

31. 'paduk mokazarenbHOM (yHKIIUH.

32. @ynknus y=10"x.

33. Jlorapudmuueckas GyHKIHS,

34. JIuHeiiHble U KBalpaTHbIEYPABHEHMUS;

35. YpaBHeHus cTeneHu Ooiblie yem 2.

36. YpaBHeHUs, cofiepKallIne MePeMEHHYIO 01 3HAKOM MOIYJIS
37. UppaunoHalibHble YpaBHEHUS;

38. [loka3arenbHble ypaBHEHHUS;

39. JlorapudmMuueckue ypaBHCHUS;

40. ParmoHanbpHBIE HEPABEHCTBA,

41. UppanuoHanbHble HEPaBEHCTBA;

42. IToka3aTenbHble HEPAaBEHCTBA,;

43. JlorapudMuveckne HEpaBeHCTBA.

Bormnpocsl k 3K3aMeHy

. Onpenenenye TPUroHOMETPUUECKUX (DYHKIIMI;

. OCHOBHBIE CBOMCTBa TPUTOHOMETPHUECKUX (QYHKLNII;

. Tpuronomerpuueckue QyHKIUY CYMMBI U Pa3HOCTHU JIBYX YIJIOB;

. DopMyJIbl IPUBEIECHMUS;

. Tpuronomerpuueckue QyHKIUY ABOHHOIO U IOJOBUHHOIO yIJIa;

. [Ipeo6pa3zoBanue B MPOU3BEACHIE CYMM M PAa3HOCTEH TPUTOHOMETPHUYECKUX (pyHKIHIA;

. CaoiictBa (ynkimu Y=sin(X) u ee rpaduk;
. CpoiictBa (yHKImH y=C0S(X) 1 ee rpaduk;
10. CaoiictBa Qpynkuun y=tg(X) u ee rpaduk;
11. CaoiictBa GyHkuun y=Ctg(X) u ee rpadpuk;

O 00310 W K WM —

. IIpeoGpa3zoBanus Npou3BeIeHUI TPUTOHOMETPUYIECKUX (PYHKLUH B IOIYyCYMMY U NIOJIYPa3HOCTD;




12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

IpocTeiine TPUrOHOMETPUUECKUE YPABHEHHUS;

TpuroHoMeTpuIecKre YpaBHEHHS, CBOSIINECS K aNreOpandeckuM ypaBHEHUSM;
OnHOPOHbIE TPUTOHOMETPUUECKUE YPABHEHHUS;

TpHUroHOMETpUYECKHE YpaBHEHHS, pelllaeMble BBEICHHEM BCIIOMOTATEILHOTO yIia;
TpuroHomMeTpuueckue ypaBHEHHUs, pelllaeMble METOJJOM 3aMEHBI IEPEMEHHOI];
TpHuroHOMeTpUYECKHE YPaBHEHHUS, pelIaeMble METOJOM Pa3JI0KeHUS Ha MHOKUTEIIH;
Ipenen pynxuun. Ipenen pyHkmuu Ha GECKOHEUHOCTH.

BeckoneuHo-Manble 1 0€CKOHEYHO-00bIINE BETUINHEL.

CBoiicTBa 0€CKOHEYHO-MaJIbIX.

OCHOBHBIE TEOPEMBI O Mpeieiax.

Bunbl HeonpeaeneHHOCTEN U CIIOCOOB! UX Pa3pelIeHHs.

[MonsTre npou3BoaHoi. Ee reomerpuueckuii 1 GU3NUECKUN CMBICI.

OcHoBHbIe IIpaBuiIa AU GEPEeHIUPOBAHUS.

Tabnuia mpou3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH.

ITpousBoaHas COKHOH U HESIBHON (QYHKLIUY.

Jlorapudmuueckoe nuddepeHrpoBanue.

Juddepennuan pynkuuu. Ero npunoxeHus.

[TpousBoaHbIe U MU GEpEHINANTBI BEICIIHX TOPSAIKOB.

JuddepeHiuansl pa3aMIHbIX TOPSIKOB.

OcHoBHbIe TeopeMbl JudpepeHansHoro ucuncnaenus. Ipasumio Jlonurans.
[Tpumepbl HHTEpIPETANY TPOU3BOTHOM B (PH3MKE, XUMHUU U OUOJOTHH.
IMepBooOpa3sHas GyHKIUMU.

HemnocpencTBeHHOE HHTETpUPOBAHHE.

Mertoz 3aMeHbI IEpEMEHHOM B HEONPEIeICHHOM MHTErpaie.

Ompenenennsiii naTerpan. ®opmymna Hetorona-Jleitbanma.

WHrerpupoBaHue M0JICTaHOBKOH, 10 YacTSAM B OIPE/ICICHHOM HHTErpale.
[MpunoxeHus onpeeIeHHOT0 HHTErpaja K 3aadyaM reoOMeTpHH, GU3UKH 1 MEXaHUKH.

6. IEPEYEHb HHOOPMAIIMOHHBIX TEXHOJIOT A

6.1 Ilepeyenb MporpaMMHOro odecreveHust

Oducusrii naxer LibreOffice

6.2 Ilepevyenb MHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Cupaouno-nipaBoBast cuctema "Koncymnprant [Troc"
3BC "3emis 3HaHUR"

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)

Homep ayn. |Hasnauenme Oo6opynoBanne u 110 |Bn)1 3aHATHS
1102 Bubnmoreka, YnTaNbHBIH 331 C Crnennann3upoBaHHasi MeOeNb: CTONBI YUeHHUeCKkne — 37 ImT.,
BBIXOJIOM B IHTEpHET CTynbs — 74 wrT.

BBEIXOIOM B C€Th «I/IHTepHCT» — 12 .

Texanueckue cpencrpa obyuenuns: [1K Cucremusrii 6110k A ¢

1307 Kabuner maTtemaTuku Crnennanu3upoBaHHas MeOesIb: CTOJIBl YUeHHYecKHe — 32 IT.,

CTOJ mpenoaBaTels — 1 mT., CTynbs — 66 mT.

Texunueckue cpencrsa o0yuenus: npoexrop NEC V300X DLP
— 1 mrr., naTepakTrBHas pocka Hitachi FX-77 — 1 mr., ITIK — 1
IIT., I0CKA MapkepHas — | mT., yueOHO-HATIIJHbIE TTOCOOUSL.

8. YYEBHO-METO/MYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

8.1. Pexomenayemas iuTepatypa

8.1.1. OcHoBHast 1UTEpPaTYypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, TOX
JI1.1 | Jamasua A.A. Marematuka: Yuebnuk (CITO) M. : UH®PA-M, 2021
JI1.2 |Janasu A.A. COopHHUK 3a1a4 110 MaTeMaTHke: Y4ueGHoe mocobue M.: ®opym, UTHOPA-M

(ITpodeccronanbHoe 0Opa3oBaHKe)

Wznarensckuii Jlom, 2018

JI1.3 |IO.M. Kossirun, M.B.  [Maremaruka : anreGpa 1 Hauajaa MaTeMaTHYECKOTO aHAIIN3a,

TxaueBa, H.E. reomerpus. Anredpa 1 Hayana MaTeMaTHueckoro ananuza. 10
®enoposa, M.I. Kj1acc: ydeOH. Ui o01ieo0pa3oBaT. OpraHu3anuii
[Tabynun

M. : IlpocBemienue, 2021




ABTOpLI, COCTaBUTCIIN 3ariaBue I/I3Z[aTeJ'H)CTBO, rong

JI1.4 [FO.M. Komnsirun, M.B.  |Maremaruka : ajareOpa u Hayajia MaTeMaTHUECKOTO aHAIN3a, M. : TIIpocBemenwue, 2022
Tkauesa, H.E. reoMeTpus. Anrebpa 1 Hauajla MaTeMaTUYeCKOro aHanu3a. 11
®denoposa, M. Kiacc: y4e0. i 001eo0pa3oBar. OpraHu3aIuii
aOynun
8.1.2. /lonosiHMTebHAS JIUTEPaTYypa
ABTODBI, COCTaBUTEIHN 3arnaBue H3paTenbcTBO, IO
JI2.1 |B.B. bapnymxkun, A.A. |Maremaruka. DJIeMeHTHI BbICIIEH MaTeMaTHKK: YueOHuk: B 2 M.: KYPC, HULl UHOPA-M,
IIpokodnen tomax Towm 1 (CIIO) 2021
JI2.2 |B.B. bapaymkun, A.A. |Marematnka. DJIeMEHTbI BbICIICH MaTeMaTHKH: YueOHuk: B 2 M.: KYPC, HUL] UH®PA-M,
[Ipokodnes. tomax Tom 2 gt CCY3oB 2022
JI2.3 |IOxno H. C. Maremarnka: Y4eOHHK Mocksa : UTHO®PA-M, 2022
8.2. Pecypchl uH(pOpMALMHHO-TeJIEKOMMYHUKAIMOHHOI ceTu "UHTepHeT"
91
92

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHUTIIIMHBI (MOY JIST)

Maremarrka: 3IeKTPOHHBIC METOIMYECKUE YKA3aHHS 110 U3YYCHHUIO TUCHHILUTMHBI U BBITOIHEHHIO CAMOCTOSTEIIBHON pabOTHI ISt
CTYIEHTOB 10 crienranbHocTh 35.02.05 «ArpoHomusi» / coct. U. I'. Konnayposa; ®I'BOY BO Kyzbacckas 'CXA. — Kemeposo, 2020.




JIMCT BHECEHWSI U3MEHEHU

Hdara
BHeCeHHs
M3MeHEeHU

Ne npotoxoa
3acelaHus
Kadeapbl

Coaep:xaHue U3MeHeHHUIt

ITognucek
npernoaaBaTes,
BHOCSIIIIETO
H3MeHEeHUs




