MUHHUCTEPCTBO CEJbCKOI'O XO3SIICTBA POCCUHCKOHN ®EJEPAIINUN

denepanbHOE TOCYIApPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKIEHHE BBICIIIETO 00pa30BaHMUs
«Kysbacckas rocyjapcTBeHHas CENbCKOXO3SUCTBEHHAS aKaAeMUSD)

ATPOKOJIIEIK

JupexTop ar : f
[laiigynnaT B

pabouas mporpaMMa JTUCITUATITUHBI (MOTYJIS)

1,03

Yy4eOHEblil IU1aH

Kpanmupukamnus
®opma o0yueHus

OO0m1as TpyJI0eMKOCTh

Yacos 1o yueOHOMY IUIaHy

B TOM YHCIIE:
KOHTaKTHas paboTa

CaMOCTOATCIIbHaA pa60Ta

qacCbl HA KOHTPOJIb

MPO®UILHBIE
JUCHUILIAHBI

Martemaruka

35.02.07-20-9-1CM.osf

MexaHu3alus CelIbCKOr0 X035IMCTBa

[Ipodune mnomyyaemoro mnpodeccuoHaIbHOTO 00pa3oBaHUs MpHU
peanu3alid  TPOrpaMmbl  CpelHero  obmero  oOpa3oBaHMS:
TEXHHUYSCKHUI

TEeXHHUK-MEeXaHUK

ovHast
03ET
212 Buzael koHTpOIISL B ceMecTpax:
9K3aMeEH - 2
3a4eThl C OLECHKOM - |
212

Pacnpeuenerme YacoB TUCHUILIMHBI MO CeMecCTpaM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2)
Kypce>) Uroro
Henens 17 22
Bun 3ansarui vio | e | vo PII vII PII
Jlexuun 98 |98 [114 (114 (212 212
HUroro ayn. 98 |98 [114 (114 [212 [212
KonrakrtHas pabora 98 |98 [114 (114 |212 |212
HUroro 98 |98 [114 (114 (212 212

Kemeposo 2020 r.



[Tporpammy coctaBmi(u):
IIpenooasamens, Xpanos A.A.

PaGouast mporpaMma JUCHUTITUHBI
MaremaTuka

paspaboTaHa B cooTBeTCcTBUM ¢ TpeboBaHussMu GI'OC

e epalbHbIil rOCy 1apCTBEHHBIN 00pa30BaTeIbHbII CTAHAAPT CPEIHETO MPO(ECCHOHAIBHOTO
obpa3zoBanus no cnenuansHocTu 35.02.07 MEXAHU3 AL CEJIBCKOI'O XO3AUCTBA (mpukas
Muno6pnayku Poccun ot 07.05.2014 r. Ne 456)

COCTaBJICHA Ha OCHOBAaHMHU Y4eOHOTO IUIaHa:

MexaHu3amus cebCKOro X03s1iCcTBa

[Tpoduns nomydaemoro mpogeccHoHaIbHOT0 00pa30BaHus MPH PEATN3ALMN TPOTPAMMBI CPEIHET0
o01ero oOpa3oBaHus: TEXHUIECKHUI

YTBEPKACHHOTO yu€HbIM coBeTOM By3a 0T 28.05.2020 npoTtoxosn Ne 9.

Pabouas mporpamma ogo0peHa Ha 3aceaHuH
ArpoxoJsienka

ITporoxos Nel or 31 aBrycra 2020 .
Cpok nerictBust nporpammsl: 2020-2024 yu.r.
Hupexrop Arpokoiemka [Taigynuna T.b.

Pabouast nporpamMmma ogo0peHa u yTBep KeHa METOAMYECKOM
KOMHCCUEH ATpOoKouIeKa
[Tporoxon Ne 8 ot 27.04.2020 r.

IIpencenatens METOAMYSCKON KOMUCCHH BepOunkas H.B.



Busuposanue PII/ nist ucnosiHeHHs1 B 04epeAHOM Y4eOHOM IOy

Pabouas nporpamMmMa nepecMoTpeHa, o0cy>kaeHa 1 o100peHa s ucrnonHerus B 2021-2022 yuebHom
rony
Ha 3aceJaHuU Kadeapbl arpOKOIIISIK

MOJNUCH  PaCIIN(POBKa
Busuposanue PII/ nis1 ucnosiHeHHs1 B 04epeAHOM Y4eOHOM IOy

Pabouas nporpamMmMa nepecMoTpeHa, o0cy>kaeHa 1 o100peHa s ucrnonHenus B 2022-2023 yuebHom
rony
Ha 3aceJaHuU Kadeaphl arpoOKOIIISIK

MOJNUCH  PacCIIU(pPOBKa
Busuposanue PII/ nis1 ucnosiHeHHs1 B 04epeAHOM Y4eOHOM roxy

Pabouas nporpamMmMa nepecMoTpeHa, o0cy>kaeHa 1 o100peHa s ucnonHeHus B 2023-2024 yuebHom
rony
Ha 3aceJaHuU Kadeapbl arpOKOIIISIK

MOJNUCH  PaCIIU(pPOBKa
Busuposanue PII/ nis1 ucnosiHeHHs1 B 04epeAHOM Y4eOHOM roxy

Pabouas nporpamMmMa nepecMoTpeHa, o0cy>kaeHa 1 o100peHa s ucrnonHeHus B 2024-2025 yuebHom
rony
Ha 3aceJaHuU Kadeaphl arpoOKOIIISIK

MOJNUCH  PaCIIU(pPOBKa



1. HEJIb U1 3AJAYHY OCBOEHUA JUCHUTIINHBI

CctopmupoBath 06a30BbIe 3HAHHS Yy CTYISHTOB B OONACTH MaTeMaTHYeCKHX HayK, HAyYHTh UX MPUMEHSTH MOJyYeHHBIC 3HAHUS B
Oynymiedi npogeCCHOHANBHONW JAEATENbHOCTH; O3HAKOMHTH CTYJICHTOB C MAaTEeMAaTHYECKUMH METOJaMH, HEOOXOIMMBIMU JUIS
MIPUMEHEHUS B IPAKTUYECKOH AEATEILHOCTH, IS U3YUEHHs] CMEXKHBIX JUCLUUILINH U MPOJODKEHNS 00pa30BaHusl.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE YYEBHOI'O IIJTAHA

Huxn (pa3gen) OIT: |

2.1|/BxogHoii ypoBeHb 3HAHMIL:

2.1.1|BxopHo# ypOBEHb 3HAHMUIA, YMEHUIA, OTIBITA ISITEIBHOCTH, TPEOYEMBIX JJISI H3YUCHHS TUCIUILTMHBI (MOIYILN),
ompenensercs (eaepaabHbIM rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM CPEIHETO 00IIero 00pa3oBaHus
(yrBepxkneH npuka3zoM MuHoOpHayku Poccun ot 17.05.2012 Ne 413 (pen. ot 31.12.2015))

2.2|IncuMnIuHbI M MPAKTUKH, JJIs1 KOTOPBIX OCBOeHHE JAHHOW JMCHUILINHBI (MOIYJ151) HE00X0AUMO KaK
npealecTByoniee:

2.2.11AcrpoHomus

2.2.2|OcHOBBI OyXTanTepcKoro ydyera

2.2.3|9xonoruueckre OCHOBBI MIPUPOIOTIOIH30BAHUS

2.2.4|Bemonnenue padot no npodeccuu "Kaccup"

2.2.5|Hanoru u Hajoroo0JI0KeHHE

2.2.6|IIpakTuyeckye OCHOBBI OYXIaATEePCKOr0 yueTa aKTUBOB OpraHU3al1U

2.2.7|T1pou3BoacTBEHHAs MPAKTUKA (10 MPOQHITIO CTICIIHATHLHOCTH)

2.2.8|TIpou3BoacTBeHHAs MPAKTUKA (110 MPOQHITIO CIICIIHATHLHOCTH)

2.2.9|YuebHas npaxkTuka

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIUTLTAHBI
(MOJLY.JIsT)

B pe3yabTaTe 0CBOCHUA TUCHUIIIMHBI oﬁyqalonmiflcsl JOJIZKEH

3.1|3narn:

3.1.1|- OCHOBHBIC IOHATHS K METObI TMHEHHON anre6pl>1, MaATCMATUYCCKOI'O aHaiu3a.

3.2| Ymerh:

3.2.1|- HCII0IK30BaTh MaTEMAaTHUCCKHE MCTOJbI B 6eraJIT€pCKOM yuere.

3.3|Baagern:

3.3.1]- mocTpoeHHsI MATEeMaTHYECKUX MOJIENICH TUIOBBIX MPO(ECCHOHATBHBIX 3a/1a4.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOLY JIS)

AKT. 1
Kon HanmenoBanue pasnenos u tem | Cemectp / Komneren- Yposens HHT. JIutepa- | ®opmbl
Yacos chopm-TH
3aH. /Bup 3aHATHS/ Kype 10707 hopmbr Typa | KOHTpoOJIs
KOMII.
00yY-sl.
Pazpnen 1. PazButne nousitus o
1.1 |Hatypansuble uucina. Paronansuble 1 4 2 JI1.4 J11.3| CobecenoB
yucia. JleiictButenbHble yncia /Jlex/ J.2 aHue
JI1.1J12.3
J12.2 J12.1
91
1.2 |BbinonHeHne apup)MeTHICCKUX 1 2 2 JI1.4 J11.3| CoGecenon
JIEMCTBUM HAJ YMCIIaMU, cOUeTas JI1.2 aHue
YCTHBIC U TUCbMEHHbIC TpHeMbI. /JIek/ JIT.1J12.3
JI2.2 J12.1
€]




1.3 |HaxoxmeHue npuOIMmKEHHBIX 3HAYCHUAN JI1.4 J11.3| Cobecenos
BEJMYHH U TIOTPEITHOCTEH BEIYUCICHUN JI1.2 aHue
(a0COIIIOTHO U OTHOCUTEIHLHOM); JI1.1J12.3
CpaBHEHHE YHCIIOBBIX BhIpakeHuH. /JIex/ J2.2J12.1

€
Paznea 2. IIpeodpasoBanue
ajredpanyecKux BbIpaeHUi

2.1 | ToxnmecTBeHHBIE TIPEOOPA30BAHUS LIEIBIX JI1.4 J11.3| CobecemoB
BBIPAYKEHHI: JI1.2 aHue
1.Crenens ¢ HaTypaIbHBIM [I0KA3aTETIEM; JI1.1J12.3
2.0Omepanyu HaJl OAHOWICHAMH, J12.2 J12.1
3.TToHsATHE TOXKIECTBEHHOTO €|
peoOpa3oBaHMs BIPaKEHNS;

4 Muorounensl. [IpuBenenue
MHOT'OYICHA K CTaHIApPTHOMY BUJY;
5.PaznoxeHue MHOTOWICHa Ha
MHOXKUTEIH.

/J1ex/

2.2 |ToxnecTBeHHBIE TPe0Opa3OBaHUs JI1.4 J11.3| CobGecenoB
JPOOHBIX BBIPAKCHHIA: JI1.2 aHue
1.0cHoBHBIC TOHATHS; 2.OCHOBHOE JI1.1J12.3
CBOWCTBO po0OH; J2.2J12.1
3.CokpanieHue anredpandeckoi 1poou; €]

4 IlpuBenenue

anreOpandeckux apooei k odiemMy
3HAMEHATEN0; 5. YMHOXKEHHE U JCICHUE
anrebpandeckux aApodeii; 6.Bo3senenme
anreOpanvecKoit Ipodu B HATypabHYTO
crenenb; 7.ClI0OKeHHE U BHIYUTAHUE
anredpandeckux apodeit; 8.IIpumepsl Ha
Bce JIeficTBUSA ¢ anreOpanyeckuMu
JIpOoOsSMH.

/JTex/

2.3 |IIpeobpa3oBaHue HPPATTHOHATEHEIX JI1.4 JI11.3| CobecenoB
BelpakeHuii: 1.0npenenenue J1.2 aHue
apudmeTnyeckoro kopHs; 2.CBoiicTaa JI1.1J12.3
apu(METHIECKUX KOPHET; J12.2 J12.1
3.JlonoIHUTETBHBIC 3aMEUaHuUs O 21
cBoiicTBax pamukanos; 4.0000menne
MIOHSTHUS O MOKa3aTeNe CTeTeHH;
5.CTeneHs ¢ NOJIOKUTEIbHBIM IPOOHBIM
rokazareneM; 6.CTerneHs ¢ HyJeBbIM
nokazarenem; 7.CTeneHs ¢
OTPHLIATEIILHBIM PallMOHATBHBIM
nokaszarenem; 8. CTenens ¢ JT00bIM
panMoHaJIbHBEIM IOKa3aTeneM; 9.

ToxxaecTBeHHbIE IPEOOPa3OBaHUS
HPPAIOHATBHBIX BRIPAKEHHUH.
/JTex/

Paznen 3. ®ynkuuu u rpapuxu

3.1 |CooTBeTcTBHE MEXKIY MHOKECTBAMH. JI1.4 J11.3| CobecenoB
Ionstue pynkunu. CriocoObl 3ajaHus J1.2 aHue
¢yuxmm. /Jlex/ JI1.1J12.3

J12.2 J12.1

€




3.2 |CsoiictBa pyHkrimu /JIex/ 1 JI1.4 J11.3| Cobecenon
J1.2 aHue
JI1.1J12.3
J12.2 J12.1
€|

3.3 |Jluneitnas ¢pyHkuus u GyHKuus y=1/x: 2 JI1.4 J11.3| Cobecenon
1.Onpenenenue; 2.I'paduk TMHEHHOM J.2 aHue
(yHKIMY; JI1.1J12.3
3.I'paduk npsiMoi J12.2 J12.1
mponopuruoHansHOCTH; 4.1 paduk 91
00paTHOM MPONMOPIIMOHATBHOCTH.

/JTex/

3.4 |CreneHHast QpyHKUHS C LIENBIM 4 JI1.4 J11.3| Cobecenon
[OKa3aTeNneM: J1.2 aHue
1.0Onpenenenue; 2.OyHKINH, JI1.1J12.3
3agaBaeMbie GopmyIioi y=ax"1; J12.2 J12.1
3.DyHKIUH, 3a7aBacMble GOpMyTon 21
y=ax"2; 4. OyHK1MY, 3a1aBaeMbIe
¢dopmynoil y=ax"3; 5.0OyHKuUY,
3agaBaeMble GpopMmyoi y=ax”(-2);
6.DyHkus, 3a7aBaemas GpopMyon
y=ax”2+Bx+c;

7 Iloctpoenue rpaduka GyHKIMN
y=ax"2+Bx+c. /JIex/

Pazgean 4. [loka3atenbHas u
Jorapugmmudeckass QyHKIUH

4.1 |1.CBoiicTBa oka3zaTenbHON (QyHKIUH. 2 JI1.4 J11.3| Cobecenon
2.I'paduk mokaszarenbHOM QyHKIUH. 3. JI1.2 aHue
Ienas u qpoGHas yacTu yucina. 4. JI1.1J12.3
Oynxuus y=10"x. /Jlex/ J12.2 J12.1

€

4.2 |Jlorapudpmuyeckas GyHKIHUS: 4 JI1.4 J11.3| Cobecenon
1.0Onpenenenue norapudma; .2 aHue
2. lecsituunble norapudmsl; 3. OyHKIUSL JI1.1J12.3
y=lg(x); 4. JlorapudpmMupoBanue u JI2.2 J12.1
noTeHupoBanue; 5. CTaHnapTHBINA BUT €|
gucia. XapakTepucTUKa U MaHTHCCA,
6.BrranciieHns ¢ ToMOIIbIO TadIIHI
norapupmoB. /JIex/

Paznen 5. Pemienne ypaBHeHHi,
CHCTEM ypPaBHEHUI U HEPABEHCTB.
5.1 |PaBHOCHIIBHOCTH ypaBHeHuUH /Jlex/ 2 JI1.4 JI1.3| CobGecenoB
J1.2 aHue
JI1.1J12.3
J12.2 J12.1
31

5.2 |PammonanbHbIe ypaBHEHHUS: 1. 10 JI1.4 J11.3| Cobecenon
Jluneiinsle; 2.KBaaparusle; 3.YpaBHEHUs J1.2 aHue
crenenu Oouplue gem 2. /JIex/ JI1.1J12.3

J12.2 J12.1

€]




53

VYpaBHeHwUs, CoepIKaIIHe TIEPEMEHHYIO
moJ1 3HaKoM mMoyJist /JIex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€]

Cobecenos
anue

5.4

CHCTEMBI PAllMOHANIBHBIX YPABHEHH
[Jex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€|

CobecenoB
aHue

5.5

VppanunoHanbHble ypaBHEHHS 1 CHCTEMBI
ypaBHeHu# /Jlex/

JI1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
Ol

Cobecenon
aHue

5.6

[Toka3arenbHbie ypaBHeHUs /JIek/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€]

Cobecenos
aHue

5.7

Jlorapudgmuueckue ypasHenus /JIex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€|

CobecenoB
aHue

5.8

Cucremsl OKa3aTeNbHbBIX U
norapuMUIecKuX ypaBHeHUH /JIex/

JI1.4J11.3
J1.2
JI1.1J12.3
J12.2 J12.1
Ol

CobecenoB
aHue

5.9

ParronanbsHbie HepaBeHcTBa /JIek/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€]

Cobecenos
aHue

5.10

HppamuonansHble HepaBeHcTBa /JIek/

J1.411.3
J1.2
JI1.1J12.3
J2.2 J12.1
€|

CobecenoB
aHue

5.11

[TokazarenbHbie HepaBeHCTBa /JIek/

JI1.4J11.3
J1.2
JI1.1J12.3
J12.2 J12.1
Ol

CobecenoB
aHue




5.12 |Jlorapudmuueckue HepaBeHcTBa /JIek/ JI1.4 J11.3| Cobecenon
J1.2 aHue
JI1.1J12.3
J12.2 J12.1
31

Pasneu 6.

TPUTOHOMETPUYECKHUE

OYHKINN

6.1 |Onpenenenne TPUTOHOMETPHUECKUX JI1.4 J11.3| Cobecenon

¢bynxmit /Jlex/ JI1.2 aHue
JI1.1J12.3
J12.2 12.1
31
6.2  |OcHOBHBIE CBOICTBa JI1.4 J11.3| CobGecenoB
TPUTOHOMETPpHYECKUX QyHKuui /JIex/ JI1.2 aHue
JI1.1J12.3
J12.2 J12.1
31
6.3 | TpuroHomerpuueckre QyHKIUU CyMMBI U JI1.4 J11.3| Cobecenon
pasHocTH ABYX yrioB /JIex/ JI1.2 aHue
JI1.1J12.3
J12.2 J12.1
€)!
6.4 |Dopmyinsl npuseaeHus /Jex/ JI1.4 J11.3| Cobecenon
JI1.2 aHue
JI1.1J12.3
J12.2 12.1
€]
6.5 |TpuroHoMeTpuueckue QyHKIIUU JI1.4 J11.3| Cobecenon
JBOWHOTO ¥ MOJIOBUHHOTO yria /Jlek/ JI1.2 aHue
JI1.1J12.3
J12.2 J12.1
31

6.6 |IIpeoOpazoBaHKe B MPOU3BEICHUE CYMM U JI1.4 J11.3| Cobecenon
pa3HOCTEH TPUTOHOMETPUIECKHIX JI1.2 aHue
¢byskuuii /Jlex/ JI1.1J12.3

J12.2 J12.1
€)!

6.7 |TIpeoOpa3oBaHus MPOU3BEACHHIA JI1.4 J11.3| Cobecenon
TPUTOHOMETPHUYECKUX (PYHKIUH B JI1.2 aHue
MOJIyCYMMY U TIOJTypa3HoOCTh /JIex/ JI1.1J12.3

J12.2 12.1
€]

6.8 |CgoiictBa pyHKIMH y=Ssin(X) U ee JI1.4 J11.3| Cobecenos
rpaduxk /Jlex/ J1.2 aHue

JI1.1J12.3
J12.2 J12.1

€|




6.9 |CgoiicTBa QyHKIHH y=COS(X) U €€ JI1.4 J11.3| Cobecenon
rpadux /Jex/ J1.2 aHue
JI1.1J12.3
J12.2 J12.1
€]
6.10 |CpoiicTBa QyHKIMH y=tg(X) U ee JI1.4 J11.3| Cobecenon
rpa¢ux /Jlex/ J1.2 aHue
JI1.1J12.3
J12.2 J12.1
31
6.11 |CpoiicTBa QyHKIMH y=ctg(X) U ee JI1.4 J11.3| Cobecenon
rpadux /Jex/ 1.2 aHue
JI1.1J12.3
J12.2 J12.1
o1
Paznen 7. O6paTHbie
TpUroHomMerpuyeckue GyHKIUU U
TPUTOHOMETPUYEeCKHE YPABHEHHSI
7.1 |IIpocreiiye TPUrOHOMETPUIECKHUE JI1.4 J11.3| CobGecenon
ypaBuenus /Jlex/ J1.2 aHue
JI1.1J12.3
J12.2 J12.1
31
7.2 |Tpuronomerpudeckue ypaBHEHUS, JI1.4 JI1.3| CobGecenoB
CBOJISIIIINECS K anreOpanyeckum J.2 aHue
ypaBHeHHsM /JIek/ JI1.1J12.3
J12.2 J12.1
o1
7.3  |OgHOpOIHBIE TPUTOHOMETPHUECKUE JI1.4 J11.3| Cobecenon
ypaBHeHus /Jlex/ JI1.2 aHue
JI1.1J12.3
J12.2 J12.1
21
7.4 | TpuroHoMeTpuyYeCcKHe ypaBHEHUs, JI1.4 J11.3| Cobecenon
pelraeMbie BBeIEHUEM JI1.2 anue
BCIioMorarejbpHoro yria /Jlex/ JI1.1J12.3
J12.2 J12.1
31
7.5 |Tpuronomerpudeckue ypaBHEHUS, JI1.4 J11.3| CobGecenoB
pelraeMble METOJIOM 3aMEHBI J1.2 aHue
nepeMenHoi /JIex/ JI1.1J12.3
J12.2 J12.1
o1
7.6 |Tpuronomerpudeckue ypaBHEHUS, JI1.4 J11.3| Cobecenon
pelaeMbie METOIOM PA3JI0KEHUS Ha JI1.2 aHue
MHOxwuTenu /Jlex/ JI1.1J12.3
J12.2 J12.1

€]




7.7

PasHble TPUIOHOMETPUYECKUE YPABHEHUS
/JIex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€]

Cobecenos
anue

Pazgen 8. [penen
NOCJIe0BATEJbHOCTH H Ipees
dyHknun

8.1

[Ipenen nocnenoparensHocTH /JIek/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€

Cobecenos
aHue

8.2

Mpenen pynkunu /Jlex/

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

Cobecenon
aHue

8.3

OCHOBHEIE TEOPEMBI O Hpeenax
dynakumi /Jex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
Ol

CobecenoB
aHue

8.4

Hexoropsie BaxkHbIe nipeneinsl /JIek/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€

Cobecenos
aHue

Pa3nen 9. [Ipon3Boanas

9.1

IMponsBonnas Gpynxuun /Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J12.2 J12.1
Ol

CobecenoB
aHue

92

Brruncnenve mpon3BoHON HA OCHOBE €€
onpeneneHus /JIex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€

Cobecenos
aHue

9.3

HenpepsIBHOCTE T depeHnupyeMoit
¢ynxnun /Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
Ol

CobecenoB
aHue




9.4

OmnpeneneHue KacaTeabHOW 1 HOPMAIH K
KpuBOii. ['eomeTprdeckuii cMbICT
npousBogHoe /Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€]

Cobecenos
anue

9.5

ITpoun3BogHAsI CYMMBI H Pa3HOCTH
¢bynxImit /Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€|

CobecenoB
aHue

9.6

[IpousBogHas mpousBeaeHUs
bynkuuii /Jlex/

JI1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
Ol

Cobecenon
aHue

9.7

Ipou3BogHAS YaCTHOTO ABYX
¢byskuuit /Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€]

Cobecenos
aHue

9.8

CnoxHas ¢pyskiwms. [IpousBogHas
cioxHoi GpyHKIH /JIex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€|

CobecenoB
aHue

9.9

[TpousBoaHas oOpaTHo#t pyHkimn /Jex/

JI1.4J11.3
J1.2
JI1.1J12.3
J12.2 J12.1
Ol

CobecenoB
aHue

Paznen 10. IIpousBogHbIe HEKOTOPBIE
3JieMeHTapHbIX pyHKImii

10.1

Ipenensl, cBs3aHHbIE ¢ YUCcTIOM € /JIek/

J1.4J11.3
J1.2
JI1.1J12.3
J12.2 J12.1
Ol

CobecenoB
aHue

10.2

[IpousBoHast mokaraTenTsHON
¢byukuun /Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€

Cobecenon
aHue

10.3

IMpousBoaHas norapupmudecKon
bynkmy /Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
Ol

CobecenoB
aHue




10.4

TIpousBoHast cTeneHHOMH, QYHKIIUN
/JTex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€]

Cobecenos
anue

10.5

IIpousBoanas cunyca. [IpouszBogHast
xocunyca /JIex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€|

CobecenoB
aHue

10.6

IIpousBoanas tanrenca. [IpousBoanas
kotaHreHca /Jlex/

JI1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
Ol

Cobecenon
aHue

10.7

IpousBoxuas apkcuryca. [Ipom3BogHas
apkkocunyca /Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€]

Cobecenos
aHue

10.8

IIponsBogHas apKTaHTeHca.
IpomsBoxHas apkkoTanrenca /JIex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€|

CobecenoB
aHue

10.9

ITpousBoHbBIE BBICIINX MOPSIKOB /JIek/

JI1.4J11.3
J1.2
JI1.1J12.3
J12.2 J12.1
Ol

CobecenoB
aHue

Pazpen 11. UcciienoBanne GpyHKIUU

Tonstun sxkcTpemyma ¢pynkuuu /Jlex/

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

Cobecenon
aHue

11.2

Heobxoanmoe 1 IOCTaTOYHOE yCIIOBUE
CYIIECTBOBaHUS dKcTpeMyMa /Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
Ol

CobecenoB
aHue

11.3

IpaBwia HAX0KIEHHsI IKCTPEMYMOB
¢bynkuuu /Jex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 JI2.1
Ol

CobecenoB
aHue




114

Touku neperu6a /Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€]

Cobecenos
anue

Pa3znen 12. HeonpeneJieHHbIH
HHTerpal

12.1

Heonpenenennsrit uATErpan u ero
cBoiicTBa. Tabana OCHOBHBIX
HEOoIIpe/IeNICHHEIX HHTerpanos /JIex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2J12.1
€

Cobecenon
aHue

12.2

HermocpencTBeHHOE HHTETPUPOBAHIE
/Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
Ol

CobecenoB
aHue

12.3

Merox noacranoBku /Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J12.2 J12.1
Ol

CobecenoB
aHue

12.4

MeTo1 MHTErPUPOBAHKS 110 YACTIM
/Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€

Cobecenon
aHue

12.5

HHTerpupoBaHue parMoHATBHBIX Tpooei
C KBQJIPaTHBIM TPEXUJICHOM B
3Hamenarene /Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
Ol

CobecenoB
aHue

12.6

WuTerpupoBanue paroHaIbHbBIX
¢yukuit /Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J12.2 J12.1
Ol

CobecenoB
aHue

12.7

HHaTerprpoBanne mpocTenImx
UppanuoHaNbHBIX QyHKIMH /JIex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€

Cobecenon
aHue

12.8

HHTerpupoBaHue HEKOTOPBIX
TPUTOHOMETPHUYECKUX BEIpaxkeHnit /JIex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
Ol

CobecenoB
aHue

Pazgen 13. OnpenesieHHbIi HHTErpaa




13.1

OrmpeneneHHbIi UHTErpall, €ro
TEOMETPHYECKUI CMBICI U CBOMCTBA
/JTex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€]

Cobecenos
anue

13.2

OrnpeieneHHBII HHTETpal ¢
HIepeMEHHBIM BEPXHHUM HPEJIEIIOM.
®opmyna Hetorona - Jleiiouuna /Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€|

CobecenoB
aHue

133

3amMeHa nepeMeHHO! B ONpeAeTICHHOM
HHTETpalIe.

HHTerpupoBanue 1mo 9acTsm

/JTex/

JI1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
Ol

Cobecenon
aHue

13.4

OtueHKa OMpeIeICHHOT0 HHTErpaJia.
Teopema o cpenrem /Jlek/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€]

Cobecenos
aHue

13.5

Heco6crBennsie nnterpanst /Jlex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€|

CobecenoB
aHue

13.6

Wurerpanst Diinepa /Jlex/

JI1.4J11.3
J1.2
JI1.1J12.3
J12.2 J12.1
Ol

CobecenoB
aHue

13.7

TT01maab KPUBOIMHEHHOM (QUTYPBI
/JTex/

J1.4J11.3
J1.2
JI1.1J12.3
J2.2 J12.1
€]

Cobecenos
aHue

13.8

Jmuza nyru kpusoit /Jlex/

J1.411.3
J1.2
JI1.1J12.3
J2.2 J12.1
€|

CobecenoB
aHue

13.9

O6mwem Tena. [Tn01maap MOBEpXHOCTH
BpameHus /Jlex/

JI1.4J11.3
J1.2
JI1.1J12.3
J12.2 J12.1
Ol

CobecenoB
aHue




1

3.10 |/Ok3amen/ 2 0

J11.4J11.3
J1.2
JI1.1J12.3
J12.2 J12.1
31

5. ®OH/I OHEHOYHBIX CPEJCTB

Bompocsr k 3auery:

1.
2
3
4
5.
6
7
8

9.

10.
11.

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.
39.
40.

41

42.
43.

JleficTBUTENbHBIE YKCIIA;

Onepaum/l Haa OTHOYJIICHAMH,

. IloHATHE TOXXAECTBEHHOTO NMPE0OPA30BAHMS BEIPAKECHUS,
. MHorousensl. [IpuBeieHrie MHOTOUJIEHA K CTaHIAPTHOMY BUY;
. Pazno)xeHne MHOTOYJIeHa HA MHOKHTEIIH;

OCHOBHBIC IIOHSATHS M CBOHCTBA APOOH;

CoxpauieHue anredpauueckoil apoou;

ITpuBenenue anredpandeckux apodeit k o0IeMy 3HaMeHaTello;
. YMHOX€EHHE U AeNeHue aaredpandeckux Apooeii;
BosBeznenue anredOpandeckoit qpoOu B HATYPAIbHYIO CTEIICHb;
CroXeHue U BBIYUTaHHE alIreOpanyuecKux Apooei;
OrmpeneneHue apupMeTHIECKOr0 KOPHS;

. CBoiicTBa apU()METHUECKUX KOPHEH;

O060011IeHNE TOHATHS O TIOKa3aTelie CTCICHH;

CreneHb ¢ HOJNOXUTEIBHBIM APOOHBIM ITOKa3aTeIeM;
CremneHs ¢ HyJIEBBIM ITOKa3aTENIeM;

CrerneHb ¢ OTPHIATEIBHBIM PAIMOHANBHEIM [TOKa3aTesIeM;
. CrereHb C JTIO0BIM pallHOHAIBHBIM MOKA3aTeNeM;
Jluneiinas QyHKUuS;

Oyukuust y=1/x;

OyHKIMH, 3a1aBaeMblie GopmyIoit y=ax”1;

Oyskiuuy, 3agaBaeMble GopMysoi y=ax"2;

@ynknuy, 3agaBaeMble GopMyoi y=ax”3;

Oyukuuy, 3agaBaemMblie GopMyoi y=ax”(-2);

Oyukuus, 3a1aBaeMas GopMynoi y=ax"2+Bx+c;
Ioctpoenue rpaduka GyHKIUH y=ax”2+BX+c;

CBoiicTBa Moka3aTeabHOH QyHKIIHN.

. I'padux mokazaTenpHON QyHKIHH.

Oynkmus y=10"x.

Jlorapudmuueckas GpyHKIuU;

JluHeliHbIe U KBaJpaTHHICYPAaBHECHHS,

YpaBHeHHs cTeneHH OobIIe YeM 2.

YpaBHeHUs, coAeprKalle IEPEMEHHYIO [10]] 3HAKOM MOJTYJIs
HUppanronansHble ypaBHEHNS,

ITokasarenpHbIE ypaBHEHHS,

Jlorapudmuueckue ypaBHEHHS,

ParnmoHanbHbIe HEPAaBEHCTBA;

. UpparoHanbHble HEPAaBEHCTBA;

IMoka3aTenbHbIC HEPABEHCTBA,;

JlorapudmMuieckne HepaBeHCTBA.

Bompocsr k sx3ameny

O 01NN A W~

10
11

. OmpeneneHre TPUTOHOMETPHIECKUX (DyHKIHIA;

. OCHOBHBIC CBOMCTBA TPUTOHOMETPHUIECKUX (PyHKIHIA;

. Tpuronomerpudeckrue GyHKINH CYMMBI U Pa3HOCTH ABYX YIJIOB;
. ©OpMYJIBI IPUBEIICHNS;

. Tpuronomerpudeckue GyHKIHH JBOHHOTO U MOJOBHHHOTO yTIIa;
. IIpeoOpa3oBaHue B IPOU3BEICHHE CYMM M PAa3HOCTEH TPUTOHOMETPUUCCKUX (DYHKIIHMIA;

. IIpeo6pa3zoBaHmst IPOM3BEACHNH TPHTOHOMETPHUIECKIX (DYHKIUH B IOIyCyMMY H ITOTypPa3HOCTS;
. CoiicTBa pyHKIMH y=sin(X) u ee rpadyuk;
. CBoiicTBa QyHKIUH y=c0S(X) U €€ TpaduK;

. CBoiicTBa QyHkIHH y=tg(X) u ee rpaduk;
. CBolicTBa QyHKIUM y=ctg(X) U ee rpaduxk;

. Haxox/enne npuOIIbKeHHBIX 3HAYCHAT BEIMYINH U HOTPEITHOCTE BBIYUCIICHNH (aOCOMIOTHOI U OTHOCUTEIIBHOM);
. CpaBHEHME YUCIIOBBIX BBIPAKEHUH;
. CreneHb C HaTypabHBIM I10Ka3aTeIeM;




12. IIpocreiimne TpUroHOMETPUYECKUE YPaBHEHUS;

13. TpUroHOMETpHUYECKHE YPABHEHUS, CBOSIINECS K ANreOpanviecKuM YpaBHEHHSM;
14. OnHOpOIHBIE TPUTOHOMETPUYECKUE YPABHEHUS;

15. TpuroHoMeTprUYECKHE ypaBHEHU, pelllaeéMble BBEIGHHEM BCIIOMOTaTeJIbHOTO YIIa;
16. TpuroHoMeTpHUYECKHE yPaBHEHUs, PELIAEMbIE METOJIOM 3aMEHBI IEPEMEHHOM;

17. TpuroHoMeTpUUECKHE ypaBHEHUs, peLIaeMble METOJOM PA3/I0KEHUSI HA MHOXKUTENH;
18. Mpenen Gpyukiuu. [penen GpyHKIUU Ha OCCKOHEYHOCTH.

19. beckoHe4yHO-Mable M 6ECKOHEYHO-00NbIINE BEIUYUHEL.

20. CaolicTBa 6€CKOHEUHO-MAJIBIX.

21. OcHOBHBIE TEOPEMBI O TIpeIeax.

22. Bujpl HeonpeaeneHHOCTe! U crioco0bl MX pa3pelieHusl.

23. Ionsrue npousBoaHoil. Ee reoMeTprdeckuii 1 GU3NIECKUl CMBICI.

24. OcHoBHbIe ITpaBuiIa AU GepeHIIIPOBaHNUS.

25. Tabmuia Ipou3BOJIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLUIL.

26. TIpou3BoHasI CIIOKHOW M HESIBHOH (DYHKITHH.

27. Jlorapudmuueckoe quddepeHuupoBaHue.

28. Muddepentman Gpyukipn. Ero npunoxenus.

29. TIpoussoaubie U AU HepeHIraIbl BRICIIUX TOPSIKOB.

30. Juddepenunansl pa3sauuHbIX TOPSIKOB.

31. OcHoBHBIE TeopeMbl quphepeHIHanpHOro neuuciaenus. [paswmiro Jlomurans.

32. IlpuMeps! HHTEPIPETalUy IPOU3BOJHON B (U3MKE, XUMUU U OHOJIOTHH.

33. TlepBooOpazHas pyHKIHH.

34. HenmocpencTBEHHOE UHTETPUPOBAHHE.

35. Metoa 3aMeHbI IEPEMEHHOI B HEONPEAeICHHOM HHTETpale.

36. Onpenenennsiit uaTerpan. @opmyna Hetotona-JleliOamma.

37. UaTerpupoBanne MOACTAHOBKOH, IT0 YaCTSIM B OIPEICIICHHOM HHTErpae.

38. IIpunoxeHus onpeaeIeHHOro HHTerpaa K 3ajjauaM reoMeTpiy, QU3UKH U MEXaHUKH.

6. MEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT A

6.1 Ilepeyens MporpaMMHOIo odecrneyeHust

Odoucuerii naker LibreOffice

6.2 IlepeuyeHb MH(POPMALIMOHHBIX CIPABOYHBIX CHCTEM

OBC "3emus 3HaHUR"
Cupasouno-mipaBoBas cuctema "Koncynprant [Lroc"

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIIMHBI (MOJY JIS)

Homep ayn. |Haznauenue Ooopynosanue u I1O |Bl/lll 3aHATHA
1102 bubnuoreka, YMTAIBHBIN 3411 C Crienanu3upoBaHHas MeOellb: CTOJIbI yYeHHIecKue — 37 IiT.,
BBIX0JOM B IHTEpHET CTynbs — 74 mr.

Texuuueckue cpeactra ooyuenus: 1K CucremHbIii 670K A ¢
BBIX0/IOM B ceTb «MHTepHeT» — 12 mT.

1315 KabuHeT MeX TUCIUTUTHHAPHBIX Crennanm3upoBaHHast MEOEIb: CTOIBI yUeHUIecKne — 27 MIT.,
KypcoB CTOJI IIpenojaBaTens — 1 WT., CTynbs — 43 M., mKagsl — 2
IT., TyMOOYKa — 2 IT.

Texuuueckue cpeactsa ooydenus: npoekrop SANYO PLC-
XWS55 -1 ., akpan Classic 240%¥180 ¢cm — 1 ., [TK
pabouee MecTo — 14 wT., H0CKa MapkepHas — 1 mT., yueOHO-
HarJISAHBIE TOCOOHSI.

8. YYHEBHO-METOIMYECKOE U UTH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIJIMHBI (MO1Y JIsT)

8.1. Pexomennyemas aureparypa

8.1.1. OcHoBHas JuTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, TOX
JI1.1 JIO.M. Konsirun, M.B.  [Maremaruka : anreOpa u Hayajga MaTeMaTHYECKOTO aHAIIN3a, M. : TIIpocBemenue, 2022
Tkauesa, H.E. reoMeTpus. Anrebpa U Hauajla MaTeMaTHYECKOro aHanusa. 11
denmoposa, M. Kiacc: yue0. i o01eo0pa3oBar. OpraHu3aiuii
[labynun




ABTOpLI, COCTAaBUTCIIN

3arnaBue

M3HaTeHLCTBO, rong

JI1.2 [FO.M. Konsruna, M.B.  [Martemaruka : anrebpa U Hauaina MaTeMaTHYECKOTO aHAIIN3a, M. : TIIpocBemenue, 2021
Txauesa, H.E. reoMmeTpus. AnreOpa ¥ Hadyana MaTeMaTH4ecKoro aHaiausa. 10
®enoposa, M.I. Kjacc: yueOH. i 001ieo0pa3oBaT. OpraHu3aLuii
HlaGynun
JI1.3 |Hanasu A.A. COOpHHUK 33j1a4 10 MaTeMaTHKe: Y4eOHoe mocodue M.: ®opym, UTHOPA-M
(ITpodeccronansHoe 0OpazoBaHue) Wznatensckuii Jom, 2018
1.4 |HanasH A.A. Marematuka: Yuebnuk (CITIO) M. : UH®PA-M, 2021

8.1.2. lonoJiHUTebHAS JIUTEPaTypa

ABTODBI, COCTaBUTEIHN

3arnaBue

H3parenbcTBO, TON

JI2.1 |[FOxno H. C. Maremarnka: YueOHUK Mocksa : UHO®PA-M, 2022
JI2.2 |B.B. bapnymxkus, A.A. [MaTtemaTika. DJ1eMeHTHI BbICIIEH MaTeMaTHKH: YueOHuk: B 2 M.: KYPC, HULl UHOPA-M,
TIpokodneB. tomax Tom 2 mis CCY3o0B 2022
JI2.3 |B.B. bapaymkun, A.A. [Martemaruka. DJIeMeHTbI BBICIICH MaTeMaTHKK: Y4eOHuK: B 2 M.: KYPC, HUL] UHOPA-M,
TIpokodnen tomax Tom 1 (CIIO) 2021
8.2. Pecypchl mHpOPMAIMHHO-TEJIEKOMMYHUKAUUOHHOI ceTH "MHTepHeT"
21
22

9. METOAUYECKHE YKA3AHMUSA JJISA OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHUTIIJIMHBI (MOY JIS)




JIMCT BHECEHUS U3MEHEHUI

Hdara
BHECEHHS
M3MeHeHH

Ne mpoTtoxoaa
3aceJaHus
Kadeapsl

ConepsxaHue u3MeHeHUIt

IMoanuce
npenogaBaTeJis,
BHOCSIIIETO
M3MEeHEeHUs




