MYHUIIUITAJIBHOE ABTOHOMHOE OBIIEOBPA3OBATEJIBHOE YUPEX/IEHUE TMMHA3UA Ne 176

PABOYAA ITPOTPAMMA
Mo IJIATHOM 00pa30BaTeJIbHOM yCJIyre
«3a cTpaHuIIaMU Y4eOHUKA MaTeMATHKN»

YpoBeHb 00pa3zoBaHUS: OcHoBHOE 00111e€ 00pa3oBaHue
HopmatuBHBIM cpok 00ydeHUs: I ron
Bo3spacr: 15-16 ner

EKATEPUHBYPI'



YYEBHbIN NJIAH

Ne | HasBaHue Tembl Oowmee Teopus IIpakTHkKa
K0JI-BO
4acoB
1. | Beenenue. UcTopusi pa3BuUTHSA YucJjA. 1 8
2. | YpaBHenus. Onpenejienue u rpagpuyeckasi HHTepHpeTanus MOy, 3 14
3. | HepaBeHcTBa. 3 16
4. | B mupe pyHKUMIi. 2 6
5. | B mupe reomerpuu. 2 9
64 11 53

®OPMA INPOMEKYTOUYHOM ATTECTAIIUM: re npexycMoTpeHo. Ilocae 0CBOEHHS MPOrPaMMBI JOKyMEHT 00

00pa30BaHUU HE BBIJIACTCH.

KAJIEHJIAPHBIN YYEBHBIN I'PA®UK

Y4eOHblit Hata [poxoxuTe IbHOCTH
nepuos HAYAJI0 OKOHYAHME KOJIN4€eCTBO
Y4eOHBbIX Hele/b
[ mosmyronue 22.09.2025r. 27.12.2025r. 13
Il monyronue 12.01.2026r. 29.05.2026r. 19
Hroro B yueOHOM TOTY 32

Hepabounmu mpa3qHUYHBIMU THSIMHU SBIISIFOTCS:

BOCKPCCCHBLC

1,2, 3,4,5, 6 u 8 suBaps - HoBoroinne KaHUKYJIbI;

7 ssuBaps - PoxxaectBo XpUCTOBO;
23 ¢epans - lenp 3amuTHrKa OTEUECTBA;

8 MapTa - MexIyHapOIHbIN )KEHCKUI JICHb;
1 mas - IIpaznuuk Becnel u Tpyna;
9 mas - [lens [TobOenpr;

4 HOsI0psI - JleHb HApOTHOTO €IMHCTRA.




COJIEP)KAHUE OBPA30OBATEJLHOM YCJIYTH

1. B mupe unce (9 4).

I/ICTOpI/ISI Pa3BUTHA YKCJIa: HATYPAJIbHBIC, LCJIBIC, pAllMOHAJIBHBIC, I[CFICTBHTGHBHBIC, KOMIIJICKCHBIC (HOTpC6HOCTL B KOMIIJICKCHBIX I-II/IC.]I&X).
Onpenenenue KoMIJIEKCHOTo uncia. KoMiuiekcHele yncia B anreOpanyeckoi popme. Y ClloBHE paBEHCTBA IBYX KOMILJIEKCHBIX yKcen. JleHcTBUs Hal
KOMILIEKCHBIMU YHCJIaMU B airedpandeckoil hopme. ConpsokE€HHbIE KOMIUIEKCHBIC YHCIIAa M MX CBOMCTBA. Bo3BeieHnEe KOMIUIEKCHOTO YHUCIIA B LIETYIO
creneHb. KopeHb 13 KOMIUJIEKCHOTO Yuciia B anredpandeckoit popme. Penienne kBaapaTHbIX ypaBHEHUN C KOMIUIEKCHBIMU YHCIIaMHU.

2. B mupe ypaBHenuii (17 4).

Onpenenenue u rpaduyeckas uarepnperanus Mmoayis. CpoiicTBa MOAyss. YIpPOIIEHUE BbIpaXEHUH CO 3HAKOM MOAyJs. JIuHeiHble U KBaapaTHbIE
YpaBHEHHUS, COJEpKAIINE MOLYJIb. YPaBHEHUS C HECKOJbKUMU MoayiasiMu. [lonarue napamerpa. OcHOBHBIE THUIIBI 3a/1a4 ¢ nmapamerpamu. [lapamerp,
KaK paBHOIIpaBHas nepeMeHHas. JInHelHble 1 KBaJlpaTHbIE YPaBHEHUS C TapAMETPOM.

3. B mupe HepaBeHcTB (19 4)

Jlunelinble M KBaJipaTHbIE HEPABEHCTBA, COAEPIKaLe MOy b. HepaBeHCTBA ¢ HECKOIBKMMU MOIY/ISIMU. JInHEHbIE HEPABEHCTBA ¢ TAPAMETPOM.
KBanparHsle HepaBeHCTBa ¢ mapameTpoM. CBOICTBa HEPABEHCTB C IapaMeTpoM, TeopeMa Buera.

4. B mupe ¢pynxuuii (8 1)
KycouHno-3anannbie pyHkuuu. TepMUHBI «HenpephIBHAs QYHKIMA», «TOUKa pa3pbiBa». [Ipumepsl pa3pbiBHBIX GyHKIMH y = [X] u y ={x}. ['padukn
¢bynkuwmii Buaa y = [f(x)] u y ={f(x)}. Illoctpoenue rpagukoB KyCOUHO-3a/laHHbIX (PYHKIIUH.

5. B mupe reomerpun (npakruueckasi reomerpus) (11 4)

I'eomeTpusa Bokpyr Hac. 3HAKOMCTBO C M3MEPUTEIbHBIMA MHCTPYMEHTAMHM Ha MECTHOCTH. M3mepeHue BenuuuHbl yrioB. M3mepeHue paccTOSHHA.
[Ipumenenue Teopemsl [Iudaropa nas usmepenus paccrosiuust. Onpenenenre BeICOTh npeaMera. OnpeaeneHue pacCTOsSHUS 10 HEAOCTYITHON TOUKH.
I'eomerpuueckue GUrypsl B apxutekType. boparopbl 1 OpHAMEHTHI.

MJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS OBPA3OBATEJBLHOM YCJIYTIA

[IpeameTHbIe pe3yabTaThl OCBOCHUS:
1) 3HaHue MOHATUS KOMILJIEKCHOTO YMCIIa, YMEHHE BBIMOIHATh apupMETHUYECKHe JeHCTBUS C KOMIUIEKCHBIMU YHCIaMU M MPUMEHATH JJaHHBIE YuCIia
JUISl pEIIEHUs] YPAaBHEHUM.
2) OBnagenue 6a30BbIM MOHATUIHBIM aIIapaTOM: UMETh MPEJCTABICHHUE O 3a/ja4ax ¢ apaMeTpaMH, BIaJeTh aHAIUTHYECKUM CIIOCOOOM pelIeHus
3aJad ¢ napaMeTpamu (ypaBHEHHH, HEPAaBEHCTB).
3) 3uanue onpeneneHus 1 rpadpuueckoil HHTepIpeTauu Moy Is. Y MeHHe IpeoOpa30BbIBaTh BEIPAXKEHUS, cojlepKaliue Moxyib. OBiaieHe
YMEHUEM pellaTh YPaBHEHHS U HEPABEHCTBA C MOJYJIEM.




4) 3HaHMe MOHATHS TApAMETPa, YTO O3HAYAET PELINUTD 33a4y C IapaMEeTPOM, BOCIIPUITHE ITapaMeTpa, Kak paBHOIIPABHON NIEPEMEHHOM.
OsnazeHre yMEHHEM IPUMEHATh OOIIMI METOJ PELICHUs JIMHEHHOI0 ¥ KBaJpaTHOIO YPaBHEHUN U HEPABEHCTB C IapaMETPOM.

5) OBnaneHue yMEHHEM CTPOUTh U YUTATh rpaduKu KycOuHO-3a1aHHbIX (pyHKIMiA. Oco3HaHUE TOTO, YTO (DYHKIIMH ONKCHIBAIOT PEATbHBIE MTPOLECCHI
OKpY’KaloIlero Mupa.

6) Pa3BuTHe nmpeacTaBieHnii 0 MaTeMaTHKE Kak (popMe OMMCAHUS M METO/Ie TO3HAHUS ACHCTBUTEIBHOCTH, CO3/IaHUE YCIOBUM 1Sl TPUOOPETEHHS
[IEPBOHAYAJILHOT'O ONbITA MATEMAaTUYECKOTO MO/IETIMPOBAHUS.

7) @opMHUpPOBaHUE YMEHUH ONUCHIBATh PEAJIbHBIE )KU3HEHHBIE IPOLIECCHI SI3bIKOM FE€OMETPHH.

8) dopmMupoBaHUE YMEHUH pelaTh MPaKTUYECKHUE 3a]Jaul, CBSI3aHHbIE C HAXOKICHUEM IeOMETPUYECKUX BEIMYHH.

9) PazButre no3HaBaTENbHBIX HHTEPECOB, TBOPUECKUX CIIOCOOHOCTEN ydalIuxcs, OCHOBHBIX IPUEMOB MBICIUTEIBLHOTO IOMCKA.

10) ®opmupoBanue o0O0ImIey4yeOHBIX yMEHHH H HaBHIKOB (yMEHHE OOJyMBIBaTh M IUIAHUPOBATh JCHCTBUS, OCYIIECTBIISATH PELICHHUS,
JI0TaJIbIBaThCs O Pe3yJIbTaTax U MPOBEPSTh UX, CTPOrO MOAUMHATHCS 3aJaHHBIM [IPABUJIAM U aJITOPUTMAaM).

TEMATHUYECKOE INTAHUPOBAHHUE

Ne
o Tema KoanyectBo yacoB
1. NOT- 002-2025. MHCTpYKIKS IO TEXHUKE 0€30MacCHOCTH /ISl 00yJaromuxcs (BBOIHBINA HHCTPYKTaX). VicTopust pa3BUTHS 1
qucia, ONpeJieIeHue KOMIUIEKCHOTO YKcia
2. Anrebpanyeckast popMa KOMIIEKCHOTO YHCia. PAaBeHCTBO KOMIUIEKCHBIX YUCET 1
3. JleficTBYS HaJl KOMIUIEKCHBIMU YUCJIAMH B aJireOpandeckoit popme 1
4. Conpsik€HHBIE KOMIUICKCHBIE YUCIIA M X CBOIMCTBA. MO/1yJIb KOMIIJIEKCHOTO YHCIIA 1
5. Bo3Benenne KOMIIJIEKCHOTO Yuclia B IEJIYI0 CTEIIEHb 1
6. KopeHb 13 KOMIIJIEKCHOTO YyKciia B anredpanyeckoit hopme 1
7. O6mas popMyIia KOpHEH KBaIpaTHOTO ypaBHEHUS 1
8. Perienue kBaipaTHBIX YPaBHEHUH ¢ KOMIIEKCHBIMHU YU CJIAMHU 2
9. Monysb: obue cBeieHus 00 YpaBHEHUsIX U HepaBeHcTBax. Onpenenenue u rpaduieckas HHTEPIPETalus MOITYIIS 1
10. | IIpeoOpa3oBaHue BRIPOKEHUH, COIACPKAIIUX MOTYITh 1
11. | Pemenue IMHEHHBIX ypaBHEHUH, COAEPKAIIUX MOTYITb 2
12. | Pemenue KBaJIpaTHBIX YpaBHEHUH ¢ MOJTyJIeM 2
13. | JIBoitHOH, TpoitHON MOynb. Pemienne ypaBHEHH ¢ HECKOJIBKMMU MOJYJISIMU 3
14. | Tloustue napamerpa. OCHOBHBIE THIIBI 33Ja4 C TApaMETPaMu 1
15. | OOuwmii MmeToA pelieHrs JMHEHHOT0 YpaBHEHHS C TapaMeTpoM 2
16. | Pemenue TuHENWHBIX YypaBHEHUI ¢ mapaMeTpoM 2
17. | OOuwmii MeTox penieHns KBaJIpaTHOTO ypaBHEHUS C MapaMeTpoOM 1




18. | Pemenue KBaipaTHBIX YpaBHEHUH ¢ mapaMeTpoOM 2
19. | PackpsiTHe MOAY/Isl B TMHEHHBIX HEPABEHCTBAX 2
20. | Pemenue TuHEHHBIX HEPABEHCTB C MOJYJIEM 2
21. | PackpeiTHe MOYJIs B KBaJpaTHBIX HEPABEHCTBAX 2
22. | Pemenune KBaipaTHBIX HEPABEHCTB C MOAYJIEM 2
23. | PenieHne HEPABEHCTB C HECKOJIBKUMH MOIYIISIMU 2
24. | Pemnienne TMHEHHBIX HEPABEHCTB C MMTAPAMETPOM 2
25. | KBagparHble HepaBEHCTBA C MAPAMETPOM 2
26. | CBolicTBa HEpaBEHCTB C IMapaMeTpoMm, Teopema Buera 2
27. | Pemenune nmpocTeimmx HEPaBEHCTB € TapaMeTpaMH 3
28. | IloHatue KycouHO-3aJaHHOM QPyHKIMM U MX npuMepbl. TepMUHBI «HenpepbIBHAs (QYHKIMY, «TOUKA pa3pbIBa» 1
29. | [Ipumepsr pa3pbIBHBIX QYHKINH y = [X] uy ={x} 1
30. | I'paduku pynkuumii Buga y = [f(x)] n y ={f(x)} 2
31. | IlocTtpoenue HempepbIBHBIX Ipa)KOB KYCOUHO-3a/1aHHON (PYHKIIMH 2
32. | lloctpoeHne pa3pbIBHBIX TPaUKOB KYCOYHO-33JaHHON (D)YHKIIUN 2
33. | I'eomeTpus B OKpyKaroleM HaC MHpe 1
34. | U3mepurenbHble HHCTPYMEHTHI. MI3MepeHne yriioB Ha MECTHOCTH 1
35. | UckyccrBo Meputh maramu. ' mazomep 1
36. | Paccrosinue. Ilpumenenue reopemsl [ludaropa juist BIUMCIEHUS] paCCTOSIHUNA 1
37. | 3MepeHne BBICOTHI TpEeIMETa pa3HbIMH crioco0amu ( ¢ TOMOIIBIO BpalIaoNIeics TUIaHKK, TeHU MPEeIMETa, 3epKaJia) 2
38. | V3mepeHue paccTOsIHMSL IO HEIOCTYITHOM TOUKU 1
39. | 'eomerpuueckue purypsl B apxurektype. OKpyKHOCTh, KaK COBEpIICHHAsI reOMeTpruIecKast hoopmMa B apXUTEKType 1
40. | bopatopsl 1 OpHaMEHTHI 1
41. | Pemenue pa3inuyuHbIX IPaKTHUECKUX 3a7a4 2

Hroro

(@2}
~

OLEHOYHBIE MATEPUAJIBL: He npenycMOTpEHO.
METOAUYECKUE MATEPUAJIBI:

1)
2)
3)

4)
5)

Ianuuxuit M.JI. u gp. CoopHuk 3aaau no anredpe A 8-9 kinaccos: yuedHoe nocobue s yyamuxces — M.: [IpocBemienue, 2013

I'opawrreiin I1.M. u np. “3anaun ¢ napamerpamu’”. Mocksa-XapbkoB. “Unekca”, 2003 r

lanuuxuit M.JI., Momkosuy M.M., lIBandypa C.U. Yriy0ieHHoe n3ydeHue Kypca areOpbl 1 MaTeMaTHUYEeCKOTO aHaIu3a: METOJUUECKUe

pPEKOMEHIallNU U IuJaKkTuYeckue Marepuansl.— Mocksa "IIpocsemenue”, 2011.
Atanacsa JI.C. U op. 'eometpus. JJonomuuTtensHbIe I1aBbl K yueOHUKY 9 knacca.-M.:Buta-IIpecc, 2002.
[lepenbman S.1. 3anumatenbHas reomerpus.-M., 2021
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