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1. TIOSICHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yuebHOro kypca «Ainredpa M Hayajla MaTeEMaTH4YECKOrO0 aHaln3a» 0a30BOro
ypoBHs st obyuaromuxcsi 10 —11 kmaccoB paspadoTtana Ha ocHOBe DeepalbHOTO TOCYAaPCTBEHHOTO
00pa30BaTeNbHOrO CTaHAApTa CpelHero olmiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, TpPEeIbsABIAEMBIX K MaTeMaTHUYEeCKOMY OOpa30BaHUIO, M TPATUIMHA POCCHICKOTrO
oOpazoBanus. Peanmzamus mnporpamMmbl 00eclieYMBAaeT OBJIAJCHHE KIIOUYEBBIMH KOMIIETECHIMSMU,
COCTaBJISIIOLIMMHU  OCHOBY JUIS CaMOpAa3BUTHUSI U  HENPEPHIBHOIO 0Opa3oBaHMs, LEJIOCTHOCTD
O0IIEKYIbTYPHOT0, TUYHOCTHOTO U TIO3HABATENIHOTO PAa3BUTHSI TUYHOCTH O0YYaIOIINXCS.

HEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadanga MaTeMaTHUECKOTO aHau3a» SBIIIETCS OJHUM U3 Haubojee 3HAYUMBIX B
IporpamMMe crapiiei IIKOJIbl, TOCKOJIbKY, C OHOM CTOPOHBI, OH 00ECIIeUYMBAEeT HHCTPYMEHTAIbHYIO 0a3y
JUIL U3YYEHHUSI BCEX E€CTECTBEHHO-HAYUYHBIX KYpCOB, a C JPYrod CTOPOHBI, (hOpPMHUpPYET JIOTHYECKOe U
abCTpaKTHOE MBIIIICHUE YYalINXCs HAa ypOBHE, HEOOXOAMMOM MJIsi OCBOEHHS KypCOB HMH(OPMATHKH,
OOlIECTBO3HAHUS, MCTOPUM, CIOBECHOCTH. B paMkax maHHOTO Kypca Yyualluecs OBJIaJeBaOT
YHHUBEPCAJIBHBIM  SI3bIKOM COBPEMEHHOW HayKd, KoTopas (OpMyJIHpPYeT CBOM JIOCTHXKEHUS B
MaTeMaTH4eckoil hopme.

Kypc anrebpsl m Hauan MaTeMaTH4YeCKOTO aHajdh3a 3aKjIaJblBa€T OCHOBY Ui YCIIEHIHOTO
OBJIQ/ICHUSI 3aKOHAMH (DU3HWKH, XMMHHW, OWOJIOTHH, MMOHMMAHUS OCHOBHBIX TCHICHIMHA SKOHOMHUKH M
OOIIECTBEHHON >KM3HH, IO3BOJSET OPUEHTHPOBATHCA B COBPEMEHHBIX IM(POBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJIb30BaTh MX B IIOBCEJHEBHON JKM3HU. B TOXe Bpems oOBIajeHuE
a0CTPaKTHBIMU U JJOTMYECKH CTPOTMMU MAaTEeMAaTHYECKUMHU KOHCTPYKLMSMHU Pa3BUBAECT YMEHUE HAXOJIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH  WCTHHHOCTHb  YTBEPXKJICHUS, HCIOJIB30BaTh  00OOIIEHHE |
KOHKpPETH3al1I0, a0CTparupoBaHUe U aHAJIOTHI0, GOPMHUPYET KPEaTUBHOE U KPUTUYECKOE MbllLIeHHe. B
XOZIe M3yueHHs anredpbl M Hayajl MaTEeMaTHYECKOTO aHaIM3a B CTapILICH MIKOJe ydalluecs MOJIydaroT
HOBBIM OMBIT PELICHUs MPHUKIAIHBIX 33/1a4, CAMOCTOSTEILHOTO MOCTPOSHUSI MAaTEeMaTHUYECKUX Mojerneit
peambHBIX CHTyallMid M WHTEPIPETAlldd TOJYYCHHBIX pEIIeHHH, 3HAKOMATCS C IpHUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEpPHOCTEH B MpHUpOJe, HAayke M B HCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTU4YE€CKUMHU OTKPBITHSIMU U UX aBTOPaMHU.

Kypc obnagaer 3HaunTEIbHBIM BOCIIUTATEIBHBIM ITOTEHIMAIOM, KOTOPBIM peaqn3yercs: Kak depes
y4eOHBIH MaTepuall, CIOCOOCTBYIOIIUK (OPMHUPOBAHUIO HAYYHOIO MHPOBO33PEHMS, TaK U 4Yepe3
cnenuduxy y4eOHOU JeSTeTLHOCTH, TpeOyromen CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH,
MIPOAOIKUTEIBHON KOHLEHTPAIlM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJyYEHHBIH pe3ysIbTar.

B ocHoBe MeTonuku oOydeHus anrebpe M HayalaM MaTeMaTH4YecKOro aHaju3a JIKUT
JeSITeTbHOCTHBIN MTPUHIUT 00yYEHUSI.

Crpykrypa Kypca «Anrebpa M Hayajla MaTeMaTHMYECKOIO aHaIW3a» BKIIOYAET CIEYIOLIHe
coJiepKaTelbHO-METONYECKUe JIMHUU: «HUKcaa v BlYMCIeHUsD», « DyHKIUHN U Tpagukm», «YpaBHEHUS U
HepaBeHCTBa», «Hauana wMartemarmueckoro ananmusza», «MHOXecTBa U JIOTMKa». Bce OCHOBHbBIE
COJIePKATEIBHO-METOJUYECKNE JMHUM H3YYalOTCs Ha MPOTSHKCHWH IBYX JIET OOYYeHHs B CTapiueit
LIKOJIE, €CTECTBEHHO AOMOJHISA APYr Apyra U MOCTENEHHO HACBIAsCh HOBBIMM TEMaMH U pa3feiaMH.
JlaHHBIA Kypc SBJISETCS MHTETPAaTUBHBIM, IOCKOJIbKY OOBEIMHSET B cebe colep)kKaHhe HECKOJIBKHX
MaTeMaTUYeCKUX TUCIMIUIMH: anredpa, TPUrOHOMETPHS, MaTEeMaTHUECKUH aHaIn3, TEOPUSI MHOXKECTB U
ap. ITo Mepe Toro Kak ydammecs: OBJIaJeBarOT BCE 0ojee MUPOKUM MAaTEMATUIECKUM ariapaToM, Y HUX
[OCJIeI0BATENbHO (DOPMUPYETCSI UM COBEPUIEHCTBYETCS YMEHHME CTPOUTh MaTeMaTH4YEeCKYyI MOJEIb
peanbHON CUTyalluM, NPUMEHATh 3HAHUSA, MOJYUYEHHbIE B Kypce «AureOpa M Hayala MaTeMaTU4ecKOoro
aHanmu3a», JUIsl PELICHHS CaMOCTOSTENbHO CQOPMYIMPOBAHHOW MaTeMaTHMYeCKOW 3aJadH, a 3aTeM
WHTEPIPETHPOBATH MOTYUYCHHBIH Pe3yIbTaT.



CopepxarenpHO-MeTONMYEeCKass JHHUS «Yucaa W BBIYUCICHUS» 3aBepliaeT (HOpMHUPOBAHHE
HaBBIKOB MCIOJIb30BaHUs JEHCTBUTENBHBIX YHUCEN, KOTOpOE OBLJIO HAYaTO B OCHOBHOM I11KoJie. B crapieit
mIKojae o0coboe BHHMaHWE yaenseTcs (OPMHUPOBAHMIO TPOYHBIX BBIYHCIUTEIBHBIX HAaBBIKOB,
BKIIIOYAIONIMX B C€e0sl KCMONb30BaHHE PA3TUYHBIX (OPM 3amucHu JEHCTBUTENHLHOTO YHWCIA, YMEHHE
paIMoOHaIbHO BBIMOIHATH JEHCTBUS C HUMH, JIeJaTh MPHUKUAKY, OIEHUBATh pe3ynbTaT. OOyuaroniuecs
MOJTIYy4Yal0T HABBIKH MPUOMKEHHBIX BBIYMCICHUM, BBIMOJIHEHUSI JACHCTBUN C YMCIIaMU, 3allUCAHHBIMU B
CTaHIapTHOU (hOopMe, HCTIOTB30BAHUS MATEMATHIECKUX KOHCTAHT, OIICHUBAHUS YMCIIOBBIX BBIPAKEHUH.

Jluaust «YpaBHEHMsSI U HEPABEHCTBA» peallu3yeTcsl Ha MPOTSKEHUU BCEro oOyueHus B cTapiieit
LIKOJIE, MOCKOJBKY B KaXXJI0M pa3fiesie MpOorpaMMbl IPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOIIUX 3a/ay.
OOyugaronpiecss  OBJAJEBAIOT  PA3jMYHBIMM ~ METOJAMH  PEIICHUs  IENbIX,  PAHOHAIBHBIX,
WPPAIMOHATIBHBIX, TTOKA3aTEIbHBIX, JIOTAPU(PMUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUN, HEPABECHCTB
u ux cucreM. [lomydyeHHble yMeHHS HCHOJB3YIOTCS TMPH HCCIENOBAaHUM (YHKIUH C TOMOIIBIO
MPOM3BOHOM, PEIICHWU TPUKIATHBIX 3a7ad W 3a]ad Ha HAXO0XJACHHE HAWOOJBIIUX M HANMEHBIIUX
3HaueHui (yHKimu. JlaHHas cojeprkaTelibHas JTUHUS BKIIIOYAeT B ceOs Takke (POPMHUPOBAHUE YMECHHIA
BBITIOJTHATH Pacd€Tel 1Mo (opmysaMm, MpeoOpa3oBaHUs LETBIX, PAIMOHAIBHBIX, HUPPANUOHATIBHBIX H
TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaKXKe BBIPAKEHUHN, COAEpXKAIIUX CTENEeHU U JorapudMsl.
brnarogaps  u3yueHuio  anreOpaMdyeckoro - MaTepuana  MPOWCXOAUT  JallbHEWIee  pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS Yydaluxcs, (OPMUPYIOTCS HAaBBIKH JETYKTUBHBIX
paccyxaeHnii, paboThl C CUMBOJIbHBIMU (hOpMaMH, TIPEACTABJICHHS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B
BUJIC PaBEHCTB M HepaBeHCTB. AureOpa mnpennaraeT 3¢G(GeKTUBHbIE WHCTPYMEHTHI Ui pEIICHUS
MPAKTUYECKUX U €CTECTBEHHO-HAYUHbIX 3a/1a4, HArJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH Kak SI3bIKA
HayKH.

ConepxarenbHo-MeTonuueckas TuHus «DyHKIMU U TpaduKW» TECHO MEPerieTaeTcss ¢ APYTUuMU
JUHUSMH Kypca, MOCKOJIbKY B KaKOM-TO CMBbICJIE 33Ja€T MOCIEAOBATEIBHOCTh M3YUYEHHUs Marepuaa.
N3ydyenne cTemneHHO#, MOKa3aTeNbHOM, JOrapuMUYEcCKO M TPUTOHOMETPUYECKUX (YHKIUH, UX
CBOMCTB M TpaduKOB, UCTIOIb30BaHUE (QYHKIIUHN I PEIICHUsS 3a/1ad U3 JPYTUX y4eOHBIX MPEIMETOB U
peasbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEeMAaTHYECKHUM aHAJIM30M, TaK U C PEUICHHWEM ypaBHEHUU M
HepaBeHCTB. [Ipu 3ToM Oonbllioe BHUMaHUE yaeseTcs] GOPMUPOBAHUIO YMEHHS BhIpaXkaTh (HopMyIaMu
3aBUCHUMOCTH MEX]y Ppa3lUYHBIMU BEIHMUYMHAMH, HCCIEAOBATH IMOJYYECHHbIE (PYHKIMH, CTPOUTH UX
rpaduku. Marepuan STOW coAepKaTebHON JIMHUM HalElNeH Ha pa3BUTHE YMEHUH U HaABBIKOB,
MTO3BOJISIFOIINX BBIPAXKATh 3aBUCUMOCTH MEXKIy BEIUYMHAMH B Pa3UYHON (QopMe: aHaIUTHYECKOM,
rpaduueckoil u cioBecHOM. Ero m3ydeHwe crnocoOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBIILICHUS,
CIIOCOOHOCTH K O0OOIICHUIO U KOHKPETU3alluH, UCTIONIb30BAHHUIO aHATIOTHH.

ConepxxarenbHas JuHHS «Hayama wmaTeMaTWyeckoro aHaiu3a» IMO3BOJSET CYLIECTBEHHO
pacuIupuTh KPyr Kak MaTEMaTHYECKHUX, TaK M TPHUKIAAHBIX 3a/1ad, JOCTYIHBIX OOyYarouuMmcs, y
KOTOpBIX TIOSABIISETCS BO3MOXKHOCTbH HCCJENOBaTh M CTPOUTH Trpapuku GYHKIUH, OMNpenenirTh HuX
HauOOJbIINE U HANMEHbIIINE 3HAUCHUS, BBIYUCIATH IUIOMIaAU QUIryp U 00BEMBI TeJl, HAaXOAUTh CKOPOCTH
U YCKOpPEHHMsI mpoueccoB. JlaHHast cofeprkarenbHas JMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTU MOCTPOCHUS
MaTeMaTHYECKUX MOJIETICH pealbHBIX CUTYallMi, HAXOXKJICHUS] HAWIYUIIETO PEIICHUs] B MPHUKIAJAHBIX, B
TOM YHCJIE COLMATbHO-3KOHOMUYECKHX, 3aJa4aX. 3HAKOMCTBO C OCHOBAaMH MaTEMAaTHYECKOI'O aHajlu3a
CHOCOOCTBYET PAa3BUTUIO a0OCTPAaKTHOTO, (HOPMajbHO-JIOTHUECKOTO U KPEaTUBHOTO MBIIUICHHUS,
(hOpMUPOBAaHHIO YMEHHI pAClO3HABaTh TPOSBICHHUS 3aKOHOB MAaTeMaTUKU B HaykKe, TEXHUKE H
uckyccrBe. OOydaroniyecsi y3HAIOT O BBIJAIOIIMXCA pe3yibTaTaxX, MOJYYCHHBIX B XOJE€ Pa3BUTHUA
MAaTE€MAaTHKHU KaK HAyKH, U UX aBTOpax.

ConepxxarenpHO-MeTOIMYECKAasT JIMHUS «MHOXKEeCTBa M JIOTMKa» B OCHOBHOM IIOCBSIIIEHA
3J€MEHTaM TEOPUH MHOXKECTB. Te€OpeTHKO-MHOKECTBEHHBIE MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYypC
IIKOJIBHOM MaTeMaTUKU M MpesiaraloT HauboJee YHUBEPCATIbHBIN S3BIK, OOBbEIUHSIIONIUN BCE pa3Jeibl



MAaTE€MAaTUKU U €€ IPWIOKECHUN, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE TUCLHUILINHBL B €IMHOE LETIOE.
[ToaToMy BaXHO JaTb BO3MOKHOCTb IIKOJBHHUKY IIOHMMaTb TEOPETHUKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHOM MaTEMaTUKH U UCIIOIb30BATh €r0 JUUIS BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa W Hayajga MaTeMaTHYECKOTO aHajau3a» MPHUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTHYeCKOTO MOJEIMPOBAHUS, KOTOPhIe MPU3BaHbI C(POPMUPOBATH HABBIKM TMOCTPOCHUS MoJenei
peaIbHBIX CUTYyallui, UCCIEA0BAaHUs 3TUX MOJEJIEH C IMOMOIIBIO annapara ajireOpsl 1 MaTeMaTHYECKOro
aHaJIM3a M MHTEPIPETALMH MTOJTYYEHHBIX Pe3yJIbTaTOB. Takue 3aaHusl BIUIETEHBI B KAXABIA U3 Pa3ciIOB
IIPOrpaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO MCIONb3YeTCs M PELICHHUs NPUKIAJHBIX 3a1a4.
[Ipu pemieHMH peanbHBIX MPAKTUYECKUX 3a/ad y4Yalluecs pa3BUBAIOT HAOIIOJaTeIbHOCTb, yYMEHHUE
HaXOJWTh  3aKOHOMEPHOCTH,  aOCTparupoBaThCs,  HUCIOJNB30BaTh  aHAJIOTHIO, 0000marb U
KOHKpETH3UpPOBaTh Mpodiemy. [lesTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB PELICHMSI IPUKIIAIHBIX 3a]a4
OpraHu3yeTcs B MPOLIECCEe U3YUYEHUS BCEX TeM Kypca «AireOpa u Hayajla MaTeMaTHYECKOTO aHATTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha M3y4YeHHE Kypca anreOpbl M Hayal MaTEMaTHYECKOTrO aHalni3a Ha 6a30BOM YpPOBHE
oTBOAMTCA 2 yaca B Henento B 10 kitacce u 3 waca B Henenio B 11 kitacce, Bcero 3a JiBa roga oOOy4eHHS —
170 gacos.

HopmatuBHsbie akThl 1 yueOHo- | Denepanbhbiil 3akoH 0T 29.12.2012 Ne 273-03 «O06 ob6pa3oBaHuu B
METOJIMYECKUE TOKYMEHTBI, Ha Poccuiickoit @enepanun» (B AEHCTBYIOLIEH peaKun);

OCHOBAaHHMH KOTOPBIX ®enepanbHbli 3ak0H oT 19.12.2023 No 618-®3 «O BHeceHUH
paspaboTaHa mporpaMma m3meHenui B DenmepanbHblii  3ak0oH «O0 o0Opa3oBaHWUU B

Poccuiickoit deneparuny;

O6nactHoii 3akoH oT 14.11.2013 Ne 26-3C «O6 oOpa3oBaHuM B
PoctoBckoii o6mactuy» (¢ usmenenusmu ot 07.11.2024).

IIpuka3z MunucrepcrBa npocseuieHuss Poccuiickonr denepanuu ot
31.05.2021 Ne 287 «OO0  yrtBepxkaeHMH  (eaepaTbHOrO
roCy/1JapCTBEHHOIO0  00pa30BaTENIbHOIO  CTaHAAapTa  OCHOBHOI'O
obmero oopazoanus» (3apeructpuponat 05.07.2021 Ne 64101);
[Ipuka3z MunucrepctBa npocsenieHus Poccuiickoin denepanun OT
18.07.2022 Ne 568 «O BHeceHMM HW3MEHCHHH B (QenepaabHbIi
roCy/apCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT OCHOBHOT'O OOIIEro
obpazoBanus» (3apeructpupoBat 17.08.2022 Ne 69675);

IIpuka3z MunucrepcrBa npocseuienus Poccuiickonn denepanuu ot
09.10.2024 Ne 704 "O BHECEHHUU U3MEHEHUN B HEKOTOPBIE MTPUKA3bI
MunucrepcTBa MPOCBEILCHUS Poccuiickoi ®denepauuu,
Kacaomuecss  (denepadbHbIX ~ 00pa3oBaTENbHBIX  IPOrpaMm
HayajbHOro  oOmero  oOpa3oBaHWsA,  OCHOBHOTO  OOIIEro
o0Opa3oBaHMs U cpeaHero odmero oopasoanus’ (3aperucTpupoBaH
11.02.2025 Ne 81220);

OcHoBHast oOpa3oBaTresibHasi IporpaMma OCHOBHOTO — OOIIEro
obpazoBanust MBOY «Jlumeii Ne 13» na 2025 — 2026 y4yeOHbIi 1O
(mpuka3s ot 29.08.2025 Ne 302).

VY4eOHbIit I1aH MYHULANIAJIEHOTO OIO/1)KETHOTO
0011e00pa3oBaTeNIbHOTO  yupexkaeHus ropoaa PocrtoBa-Ha-/lony
«JTuneit Ne 13» na 2025-2026 yuebnbiii rog (npukaz no MBOY
«JInumeit Ne 13» ot 29.08.2025 Ne 300);




Kanennapusiii yaebnsiii rpagux MBOY «JIuneit Ne 13» na 2025-
2026 yueOuwrii rox (mpukaz mo MBOY «Jlumeit Ne 13» or
22.08.2025 Ne 295);

Pa6ouas nporpamma Bocniutanust MbOVY «Jluneit Ne 13»;
[Tporpamma y4uebHOTO Kypca «Anredpa u Hadajia MaTeMaTHIECKOTO
aHanu3b 11 oO0yvaronmxcs 10 kiaccos.

OO0111e€e KOJIMYECTBO YaCOB B 'O, B coorBerctBun ¢ YuebOusiM mranoM MBOVY «JIuneit Ne 13»
KOJINYECTBO YaCOB B HEJIEIIIO, (ITpukaz ot 29.08.2025 Ne 300) na 2025-2026 y4eOHbII rom Ha
IJIJAHUPYEMBIX HA U3yUYCHHE u3ydeHue JaHHoro Kypca B 2025-2026 yyeOHOM rofy oTBOAUTCS 68
JTAHHOT'O Kypca B COOTBETCTBUU | 4acoB (2 yaca B HEJEN0), Ha ocHoBaHMU KaneHnapHoro yueGHOTro
C Y4EOHBIM IJIAHOM JIULIES rpadpuxka MBOY «JIuneit Ne 13» (Ilpukas ot 22.08.2025 Ne 295) Ha

2025-2026 yuebHBIH TOA mpeaycMoTpeHo 66 wyacoB, 2 uyaca
CIUTAaHUPOBAHO 3a CUET OJIOYHOM MMoauM y4eOHOTro MaTepuaa.

2. COAEP)KAHME YYEBHOI'O KYPCA
10 KJIACC

Yucua ¥ BBIYUCICHUSA

Paumonanehbie uucna. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOH, TMPOIEHTHI, OECKOHEUHBIC
Hepuojnveckue Ipodu. Apudmerndeckue Omepanuy C pPalUOHAIBHBIMHU YHCIIAMH, IpeoOpa3oBaHUs
YHUCIOBBIX BbIpakeHui. [IpumeHeHue npoOeil MW MPOLEHTOB MJs PEIHICHUs NPUKIAJHBIX 3373y U3
Pa3JIMYHBIX OTpACIICH 3HAHUM U PEaJIbHOM KU3HU.

JleiicTBuTenpHbIe yKca. PaioHanbHble U MppallMOHANIbHbIE Ynciaa. ApUPMETHUECKUE OIIEPALIU C
NeUCcTBUTENbHBIMU YHcaaMU. [IpuOnnxkEHHbIE BBIYMCICHUS, IPABUIA OKPYIJIEHUs, NPUKUAKA M OLEHKA
pe3yJsbTaTa BEIYMCIICHUN.

Crenenp ¢ mensiM mnokaszareneM. CrangapTHas ¢opma 3amucH  JCHCTBUTEIBHOTO 4YHCHIA.
Hcnonb3oBanue noaxosmiei popmbl 3arnucu AEHCTBUTENBHBIX YUCEIN JUISl PEIICHUS TPAKTUUYECKUX 3a]1a4
U IIPEJCTABJICHAS JaHHBIX.

Apudmernueckuil KopeHb HaTypaibHOH cTemneHu. JlelcTBus ¢ apuMETHYECKUMH KOPHAMHU
HAaTypaJIbHOU CTEIICHHU.

CuHyc, KOCHHYC U TaHI'€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHns1 1 HepaBEeHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPEOOPA30BAHUS.

[Ipeobpa3oBaHne TPUrOHOMETPUUYECKUX BbIpakeHUNH. OCHOBHbBIE TPUTOHOMETPUUECKHE (POPMYJIBI.

YpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pelenne HepaBeHCcTBa. MeTo1 HHTEPBAJIOB.

Pemienue nemnsx U ApoOHO-pAIMOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Pemenne nppannoHalbHbIX YpaBHEHUN 1 HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPABHEHU.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIIEHUIO0 MaTEMaTHUECKUX 3aj1ayd U 3aJ1a4 U3 Pa3InyHbIX
obJacTell HAyKW W peaIbHON KU3HH.

DOYyHKUMH U TPaPUKHU

Oynk1us, crocoosl 3ananust Gpynkun. I'padux Gyskinun. Bzanmuo obparusie GyHKIHH.

Ob6nacte ompeneiaeHuss U MHOXKeCTBO 3HaueHud QyHkuuu. Hynmu ¢yskoum. ITpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHas (pyHKIUS ¢ HaTypaJlbHbIM M 1ieJbIM Moka3areneM. E€ cBoiictBa u rpaduk. CBoiicTBa u
rpaduK KOpHS 7-OU CTETICHH.



TpuroHomeTpudeckass OKpPYKHOCTb, OMpEICIEHHe TPUTOHOMETPUYECKHX (YHKIMI YHCIOBOTO
apryMeHTa.

Hauyana mareMaTH4yecKoro aHaIu3a

[TocnenoBarenbHOCTH, CHOCOObI 3a/1aHus MOCJIEI0BATEIbHOCTEM. MoOHOTOHHBIE
MOCJIeI0BATEILHOCTH.

ApudmeTndeckass ¥ reoMeTpudecKkas TpOrpeccHH. beckoHeuHo YOBIBaroIIas reoMeTpudecKas
nporpeccusi. Cymma OeckOHEYHO yObIBaroleil reomerpuyeckoil mnporpeccuu. Dopmyia CII0XKHBIX
MpoLeHTOB. Vcnoap30BaHue NPOrpecCuy ISl peLIeHUs pealbHbIX 3a/1ay IPUKIaJHOrO Xapakrepa.

MHo:xecTBa U JIOTHKA

MHoxecTBO, omepanuu HaJ MHOXecTBamu. Jluarpammbl Oinepa—Benna. [lpumenenue
TEOPETHUKO-MHOXKECTBEHHOTO arapara JijIsi OMKMCAaHUs PEAbHBIX MPOIIECCOB U SBJICHUW, TPU PEIICHUU
3a/1a4 U3 IpYrux yueOHbIX MPEAMETOB.

Omnpenenenue, Teopema, CI€ICTBUE, 10KA3aTEIbCTBO.

3. INTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHOro mpeamera «MaremaTuka» JOJKHO OOECHEeuMBaTh JOCTH)KEHHWE HAa YpPOBHE
cpenHero ooOmero o0pa3oBaHUS  CIEAYIONIMX JUYHOCTHBIX, METANpEJAMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE  pe3yJbTaThl OCBOEHUsA TMporpamMmbl  ydeOHoro mpeamera «MaTtemaTukay
XapaKTEePU3YIOTCS:

I'paxxnanckoe BOCIIUTaHUE:

c(OPMHUPOBAHHOCTHIO TPAKAAHCKON TO3UIMH OOYYArOMIETOCs] KaK aKTUBHOTO M OTBETCTBEHHOTO
YJI€Ha POCCHUIMCKOTO OOIIECTBA, MPEACTABICHHUEM O MAaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBIECHUH, IPOLEAYp I'PaxaaHCKOro o0IIecTBa (BIOOPHI, OMPOCHL U Ip.), YMEHUEM
B3aMMOJICHCTBOBATH C COLMATHHBIMU MHCTUTYTaMH B COOTBETCTBUU C MX (QYHKITUSIMU U Ha3HAUCHUEM.

[TarpuoTnyeckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTBIO POCCUMCKON TPaXKTAHCKOW HJIEHTUYHOCTH, YBOKEHHS K TPOIUIOMY U
HaCTOSIIIEMY POCCHUHCKOM MaTE€MAaTHWKH, LEHHOCTHBIM OTHOUIEHHWEM K JOCTHXKEHMSIM POCCUHCKHUX
MAaT€MAaTHUKOB M POCCUMCKON MaTeMaTHUYECKOW IIKOJIbI, K UCIOIb30BAHUIO 3TUX JOCTHXKEHHUH B APYrUX
HayKaX, TEXHOJIOTHIX, Chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHHEM JIyXOBHBIX LIEHHOCTEH POCCHIICKOro Hapoza; chOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHU, dTUYECKOIO IMOBEJICHUS, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM JOCTH)KEHUI HayKu U
JeSATENIbHOCTHIO YU4EHOT0; OCO3HAHHEM JIMYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOWYHBOTO Oy TIyIIEro.

DcTeTnuecKoe BOCIUTAHUE:

JCTETUYECKUM OTHOLIEHHEM K MUPY, BKIIIOYAsl 3CTETUKY MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW,
O0OBEKTOB, 3ajay, pEIICHUHN, pacCyKIeHUI; BOCIPUUMYHBOCTHIO K MATEMAaTHUYECKUM acCleKTaM
pa3JIMYHBIX BUJIOB UCKYCCTBA.

®U3NYECKOE BOCTIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHYeCKHe 3HaHHs B HHTEpecax 3/I0pOBOr0 U
Oe3omacHOro oOpas3a >KM3HM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO (3A0pPOBOE MHUTAHHE,
cOaNMaHCUPOBAHHBIA PEKUM 3aHATUH M OTHAbIXa, peryispHas (u3nueckas aKTUBHOCTH); (PHU3UUECKOro
COBEPILICHCTBOBAHUS, TIPH 3aHATUAX CIIOPTUBHO-03/IOPOBUTEIHHOM JESITEIIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYIOIIOOMS; MHTEPECOM K pasNu4HbIM chepam
npodeccHoHAbHON JEATENbHOCTH, CBS3aHHBIM C MaTeMAaTUKOW M €€ NPUIOKEHUSIMH, yMEHHEM
COBepIIaTh OCO3HAHHBIA BHIOOp Oymymield TpodecCuu W peann30BBIBATH COOCTBEHHBIC KU3HCHHBIC



IUJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3OBaHUI0O U CaMOOOpPa30BaHHMIO HaA
MPOTSHKECHUM BCEHM KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PCHICHUM MPAKTUYCCKUX 3aad
MaTeMaTHYeCKON HAIpaBJICHHOCTH.

DKOJOTHYeCKOe BOCIIUTAHUE:

C(OPMUPOBAHHOCTHIO ~ DKOJIOTUYECKOW  KYJNbTYpbl, TOHUMAHHEM  BIUSHUS  COIUAIBHO-
SKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOIHON U COLMATBHON CPEJbl, OCO3HAHUEM TJI00ATEHOTO
XapakTepa SKOJIOTHYECKUX MPOOJIeM; OpHEHTalMeld Ha NPUMCHCHHE MAaTeMAaTHYSCKUX 3HAHWUH IS
pelieHus 3a7ad B 00JaCTH OKPYXKalolle Cpebl, MIAaHUPOBAHUS MOCTYNKOB U OIEHKHM MX BO3MOMXHBIX
MOCIIEACTBHUH JIUIsI OKPY KaIOIIEH Cpebl.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKd U OOILIECTBEHHOW MPAKTHUKH, MOHMMaHHEM MaTeMaTUYeCKOM HayKu KakK cQepbl 4YelIOBEYeCKOM
JESTENIbHOCTH, ATAloB €€ Pa3BUTUS M 3HAYUMOCTH JUIsl Pa3BUTHS LUBUIU3ALMU; OBIIAJICHUEM SI3BIKOM
MaTeMaTUKd W MaTeMaTU4YeCKOW KyJIbTYypOW Kak CpEACTBOM IIO3HAHUS MHPA; TOTOBHOCTBHIO
OCYIICCTBIISATH IPOSKTHYIO M HCCIICTOBATEIBCKYIO JISATEIIBHOCTh HHINBHYAJILHO U B TPYTIIIC.

METAIIPEAMETHBIE PE3YJIbTATBI
MeTtanpeaMeTHble pe3yNbTaThl OCBOCHHUS TMpOTrpamMMbl yueOHOro mpeamera «MareMaTHKa
XapaKTepU3yIOTCS OBJAJCHUEM YHHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OeUCMBUAMU, YHUBEPCANLHBIMU
KOMMYHUKAMUBHLIMU OCtICMBUAMU, YHUBEPCANbHLIMU PE2YIAMUSHBIMU OeUCEUIMU.
1) Yuusepcanvuvie nosmasamenvuvie Oeticmsus, obecneuusaiom Gopmuposanue 0A306blX
KOCHUMUBHBIX ~NPOYEeCcco8 00y4aruwuxcs (0ceoeHue Memooo8 NO3HAHUS OKpYJcaowe2o Mupa,
npuUMeneHue 102U4eCcKUX, UCCIe008amenbCKux onepayull, ymeHul pabomams ¢ uHgopmayuet).
bazoBbie tornvyeckue AeMCTBHS:
® BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKW MAaTEeMAaTUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUN MEXIy TOHATUSAMU; (OPMYIUPOBATh OMNpPEIECICHUs TMOHITHI;, YCTaHABIUBATH
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIINU, OCHOBAHUS JIJIs1 0000IIEHUSI U CPAaBHEHUS, KPUTEPHUH
IPOBOIMMOTO aHAJIN3A;
® BOCHpUHUMATh, (OpPMYIHpPOBaTH U MPEOOPa3OBBIBATH CYXKACHHUSA: YTBEPAUTEIbHBIE H
OTpUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U O0IINE; YCIOBHEIE;

® BHIBJIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTUBOpeYUs B (haKTax,
JMAHHBIX, HAONIONEHUSAX W YTBEPXKACHUSAX; TpeylaraTh KPUTEPUH JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHH;
® JenaTh BBIBOABI C UCIOJIH30BAHUEM 3aKOHOB JIOTMKH, MAEIyKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUECHHI 110 aHAJIOTHH;

® [POBOAWTH CAMOCTOSITCIIEHO JIOKA3aTeIhCTBA MATEMATHYCCKHX YTBEPKICHUH (NpsIMBIE W OT
IPOTUBHOIO), BBICTPAUBATh APryMEHTAIMIO, MPHUBOAUTH NPUMEPhl U KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY>KJICHHS U BHIBOJIBI;

* BpIOMpaTh croco0 pemieHus yuyeOHOHM 3amauu (CpaBHUBATh HECKOJBKO BapUAHTOB pEILCHHUS,

BEIOMpaTh HANOOJIee TOIXOSIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHEB).
ba3oBeie ncciie0BaTENbCKUE TEHCTBUS:
® UCIONB30BaTh BOIPOCHI KaK HCCIIENOBATENbCKUIM HHCTPYMEHT TMO3HAHUSA, (OPMYIUPOBATH
BOMPOCHI, (PUKCUPYIOLIUE MPOTUBOPEUYUE, MPOOJIeMy, yCTaHABIMBAaTh HCKOMOE M JIAaHHOE,
(hopMHPOBATH THUIIOTE3Y, APTYMEHTUPOBATEH CBOO TIO3HIIHIO, MHEHUE;

® [IPOBOAMTH CAMOCTOSTEIHHO CINIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEAOBAHNE 110 YCTaHOBICHUIO
O0COOCHHOCTEl MaTeMaTH4eCKOro OOBEKTa, SBICHUS, IMPOIIECCa, BBIABICHUIO 3aBUCHMOCTEM
MEXy 00BEKTaMH, SIBICHUSMHU, MPOIIECCAMU;



® CcaMOCTOSTeNbHO (hopMynupoBaTh OOOOIIEHUS M BBIBOABI IO pe3yjbTaTaM MpPOBEAEHHOTO
HaOJr0/IeHUS, HCCIIEIOBAHNS, OLIEHUBATD JOCTOBEPHOCTH IOYYEHHBIX PE3yJIbTaTOB, BHIBOIOB U
000011IEeHN;

® [IPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH MPEINOIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSX.

PaGora ¢ uadopmarnmeii:

®  BBIIBIATH JeUIHUTH WH(GOPMAIMH, JAHHBIX, HEOOXOJWMBIX JJISI OTBETa HA BOIPOC M JUIA
pelIeHuns 3a/1a9H;

e BpIOMpaTh  HMHGOpPMAIMIO U3  UCTOYHMKOB  PA3JIMYHbIX  THUIOB,  AHAJIU3UPOBATh,
CHUCTEMATH3HpPOBATh M HHTEPIPETUPOBATh WHPOPMALMIO PA3IUYHBIX BHIAOB U  (HOpPM
MIPEICTABIICHHS,

®  CTPYKTYpUpOBaTh HH(GOPMAIHMIO, MPEICTABIATH €€ B PAa3MUYHBIX (OpMax, WILTIOCTPHPOBATH
rpaduuecKu;

®  OLEHHMBATh HAEKHOCTh HH(POPMAILIUHU IO CAMOCTOSTENFHO C(OPMYITHUPOBAHHBIM KPHUTEPHSM.

2) Vuusepcanvhvlie KoMMyHUKamu@Hwle Oelicmsus, obecneuugaiom cQOpMUpo8aHHOCHb

COYUATLHBIX HABLIKOG 00YUAIOUJUXCAL.

Oobuenue:

®  BOCIPHUHUMATH U (OPMYIHPOBATH CYKJICHUSI B COOTBETCTBHHU C YCIOBUSAMHU U IEJIIMHU OOILICHHUS;
SICHO, TOYHO, TPAMOTHO BBHIPAXaTh CBOIO TOYKY 3PCHHS B YCTHBIX W NHUCHBMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHHUS 110 XOJy PEIICHHS 33/1a41, KOMMEHTHPOBATH MOJIY4YEHHBII Pe3yIbTarT;

e B xoje OOCyXJEHHUs 3a/laBaTh BOIPOCHI IO CYLIECTBY OOCYKIaeMOH TeMbl, HpoOIeMbl,
pemaemMoii 3a1aud, BbICKa3bIBaTh WICH, HAICJICHHBIC HA MOWCK PEIICHUS; COMOCTABISATh CBOU
CYXJICHUS C CY)KICHHSIMHU APYTUX yYACTHUKOB JHAIOra, OOHApY>KMBATh Pa3iIMuhe U CXOJCTBO
HO3UIHI; B KOPPEKTHOH (hopMe HOpMyTUPOBATH Pa3HOTIACHS, CBOU BO3PAKCHNUS;

® TpEeACTaBIAThH pe3yNbTaThl pELIEHHUs 3a/JadM, OSKCIEPUMEHTa, MCCIIEOBAHUs, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3ajad MpE3eHTAlUuN |
0COOEHHOCTEH ayJUTOPHH.

CoTpyaHUYECTBO:

® T[OHMMAaTh M MHCIOJb30BaTh MNPEUMYILECTBA KOMAHJHOM M WHAMBUIYAIbHOM paboOThl IpH
pemieHNMH y4eOHBIX 3a/a4; NPUHUMATh LEJIb COBMECTHOM JIEATENbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, pacmpenensaTh BHABI pabOT, IOroBapuBaThCs, 00CYXKAATh
MpoIIeCcC U Pe3yabTaT paboThl; 0000IIaTh MHEHUST HECKOJIBKHX JIIOJICH;

® y4YacTBOBaTh B TpPyNmoBbIX ¢GopMax paboTel (0OCYXKIeHHsS, OOMEH MHEHHH, «MO3TOBBIC
IITYpPMBD» W HMHBIC); BBIIOJIHATH CBOIO YacTh pabOTHl U KOOPIMHHPOBATH CBOM JEHCTBUA C
JIPYTUMH YI€HAMH KOMaHJBI; OIICHWBAaTh KAayeCTBO CBOETO BKJIaJa B OOMIMK TMPOIYKT TIO
KpUTEPHUSIM, CPOPMYITUPOBAHHBIM yYaCTHUKAMHU B3aMMOJICHCTBHSL.

3) Vuugepcanvhvie pezynamuenvle Oelicmgus, 00ecneyusam QopmMuposaHue CMbiCl08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTaBIIATH IUIaH, AJITOPUTM PEIICHUS 33aJa4H, BEIOUPATh CIIOCO0 pEeIICHUs ¢ yU4ETOM UMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh BAapUAHTHI PEIICHUN C
y4€TOM HOBO HH(pOpMAIHH.

CaMOKOHTpOJIb:

® BIAJCTh HAaBBIKAMHU IIO3HABATENbHOW pedIeKcHM Kak OCO3HAHWS COBEPLIAEMBIX JICHCTBUI H
MBICIIUTEIBHBIX ~ TIPOLECCOB, HUX  PE3YJIbTaToOB; BIAAETh CIOCO0AMH  CaMONPOBEPKH,
CaMOKOHTPOJISI IIPOLIECCa U pe3yJibTaTa PelIeHUs MaTeMaTHUeCKOM 3a1auu;



® [penBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH MpPU PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTUBHI B JICATEIIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, JAaHHBIX, HAHJICHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIICHMBATh COOTBETCTBHE PE3yJbTaTa LEJIN U YCIOBHUAM, OOBICHITh IPUYUHBI TOCTHKEHUS WU
HEJOCTIDKCHUS  Pe3yJbTaTOB  JIEATEIBHOCTH, HAaXOOUTh  OIMMOKY, JaBaTh  OIICHKY
npuoOpPETEHHOMY OTIBITY.
NPEIMETHBIE PE3YJIBTATHI

OcBoenne yueOHOTO Kypca «Airedpa U Havajga MaTeMaTUYECKOTO aHajIn3a» Ha YPOBHE CPEIHEro
o01iero o0Opa3oBaHus JOJDKHO 00eCHeunBaTh JOCTHKEHHUE CIEAYIONMX MPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yJIbTaToB:

10 KJIACC

Yucia 1 BBIYMCICHUSA

OnepupoBaTh NOHATUSAMU: PAIIMOHATIFHOE U IEHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAS U JIECATUYHAS
JIpOOb, IPOLIEHTHI.

BrImonHATs apudMeTHyecKre ornepayy ¢ PalMOHATBHBIMUA U JICHCTBUTESIIEHBIMH YHUCITAMH.

BoinonuaTe npubnnkEHHbIE BHIYUCICHUS, UCIIONB3Ys MpaBUiia OKPYIJICHUS, NeJaTh NPUKUAKY U
OILICHKY pe3yJbTaTa BHIYMCICHUH.

OnepupoBaTh TOHATHAMHU: CTENEHb C LEJNBIM IIOKa3aTeleM; CcTaHjaapTHas ¢Gopma 3amucH
NEHCTBUTENBHOrO 4YKCIa, KOPEHb HATypaJlbHOM CTENEeHH; MCIOJIb30BaTh MOAXOMALIYI0 (opMy 3amucu
NEHCTBUTENBHBIX YUCEN ISl peLIeHHs] MPAKTUYECKUX 3a/1ad U MPeICTaBICHUS TaHHBIX.

OnepupoBaTh NOHATUSMU: CHHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO yTJia; UCTIOIb30BaTh 3aMKCh
MIPOU3BOJILHOTO yTJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUECKUE (PYHKITUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh TMOHSATHUSIMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO; 1IEJI0€, palMOHAIbHOE,
HppallMOHAILHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YPAaBHEHUE;

BrInonHATs mpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN U peIiaTh TPUTOHOMETPUUIECKUE
yYpaBHEHHS.

BoinonusaTe npeoOpa3zoBaHUs LIETBIX, PAllMOHATIBHBIX U HPPAIMOHATIBHBIX BBIPAKEHUN U peliaTh
OCHOBHBI€ THUIIBI LIEJIBIX, PAI[HOHATBHBIX U UPPALIMOHALHBIX YPAaBHEHUN 1 HEPABEHCTB.

[IpuMeHSITh ypaBHEHHST M HEpPAaBEHCTBA JUIsl PENICHHS MaTeMaTHYeCKHX 3agad W 3a]ad U3
pa3nMYHBIX 001acTeil HAYKN U PEeaTbHOM KU3HHU.

MopnenupoBaTh peajbHbIE CHUTyallMM Ha SI3bIKE ajireOpbl, COCTaBJSATh BBIPAXKEHUS, YpaBHEHUS,
HEpaBEHCTBA MO YCIOBUIO 3aJauM, MCCIEIOBAaTh MOCTPOCHHBIE MOJETH C HUCIOJIB30BAHUEM armapaTa
anreOpsbl.

DyHKIUH U rpaGuKu

OnepupoBaTh MOHATHSAMH: (GYHKIHS, CIOCOOBI 3amaHus (YHKIHH, 00JIaCTh ONpenesieHUus |
MHO>KECTBO 3HAaUeHUN (QHYHKIUH, rpaduK GyHKIIUU, B3AUMHO 00paTHbIE (QYHKITUH.

OnepupoBarh MNOHATUSAMU: YETHOCTh U HEUYETHOCTh (YHKUMHU, HYTU (QYHKIUU, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonw3oBatk rpaduku GyHKIUN 1)1 pEIICHUs] ypaBHEHUH.

Ctpouts u unuTaTh rpaduKu JIUHEHHOW QYHKIINH, KBaAPATUYHOW (PYHKIIMH, CTETIEHHOW (PYHKIIHH C
[EJTBIM TIOKa3aTeNIeM.

Hcnonp3oBare rpadukn GyHKIUA A7 UCCIETOBAaHHS MPOLIECCOB M 3aBUCHMOCTEU NMPH PEIICHUU
3a/1a4 U3 JpYrux y4eOHbIX MPEIMETOB U PeaibHOM KU3HU; BbIpaxaTbh (popMyraamMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU.

Havyana maTeMaTH4YeCKOro aHajmn3a



OHCpI/IpOBaTB IIOHATUAMMU nocCJICA0BaTCIbHOCTD, apI/I(I)MeTI/ILIeCKaSI u reoMeTpruICCKasn
IIPOrPECCHUHN.

OnepupoBaTh MOHATHSAMHU: OECKOHEYHO YObIBaroIlasi TreoMeTpUYecKas TMpOrpeccus, CcyMmma
0eCKOHEUHO yObIBaOIIEi reOMeTPUYECKOI POrpecCHH.

3agaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnons30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEH M IIPOTPECCUM Ul PELICHMs] PEAJbHBIX 3a/1ad
MIPUKIIATHOTO XapakKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh NOHATHAMH: MHOXECTBO, ONEpAI[MU HaJl MHOKECTBAMHU.

Hcnonn3oBath TGOpeTI/IKO-MHO)KeCTBCHHBIf/'I amnmnapar i OonrucCaHusd pCajibHBIX IIPOLECCOB U
SIBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX yYeOHBIX MPEIMETOB.

OmnepupoBaTh NOHATUSAMU: ONPEAEICHHUE, TEOpEMa, CIECTBHE, 10Ka3aTEIbCTBO.

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kona . .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/JIbHOM
MPOBEPIIEMOTo NMPOrpamMMbl cpeHero 00uero oopazoBanus
pe3yjabTara
1 Ywucita ¥ BEIYUCICHUS
11 OnepupoBaTh MOHATUSIMU: PAIMOHAILHOE U JEHCTBUTENHFHOE YUCIIO, OOBIKHOBEHHAS U
' JECATUYHAsS APOOb, TPOIIECHTHI
12 BrInonHATE aprdMeTHIECKHUE ONIEPAIM C PAIIMOHATBLHBIMHU M ICHCTBUTECIBHBIMU
) YHuCIIaMHU
13 BrimonHsaTE TpuOIMKEHHBIC BEIYUCICHUS, I/ISHOJ‘IBSyH MpaBujia OKPYTJICHUS, IeTIaTh
MPUKUIKY U OLEHKY pe3yJibTaTa BIYUCICHHI
OnepupoBaTh MOHSATUSAMU: CTEIICHB C IIEJIBIM IMOKa3aTelieM, CTaHaapTHas opMa
14 3aMuCH ICUCTBUTEIIBHOTO YHCIIa, KOPEHb HATYPAJIIbHOU CTENEHU; UCTIOIb30BaTh
) MOAXOSAIIY0 OPMY 3alUCH IEHCTBUTEIBHBIX YHCET IJIs1 PEIICHHS TTPAKTHICCKUX
3a7a4 U MPEICTaBICHUS TaHHBIX
OrnepupoBaTh NOHIATUSIMU: CUHYC, KOCUHYC U TAHT€HC IPOU3BOJIBHOTO YIIIa;
1.5 HCTIOJIF30BAaTh 3aIMCh IPOU3BOIBHOTO yTiia yepe3 00paTHbIC TPUTOHOMETPHUECKUE
byHKIMHA
2 YpaBHEHUS 1 HEpAaBEHCTBA
OrnepupoBaTh MOHATHIMU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO, 11E710€,
2.1 palMoOHAIBHOE, UPPAIIMOHAIBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHUE
27 BrinonasaTs mpeo6pa3zoBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUN U PEIlIaTh
) TPUTOHOMETPUIECKHE YPAaBHEHUS
BrimonHsaTe mpeoOpa3zoBaHus IENbIX, pAlMOHATBHBIX U HPPAIIMOHATBHBIX BRIPAKEHUHN
2.3 U pelllaTb OCHOBHBIC THUIIBI LIEJIBIX, PALIMOHATIBHBIX U UPPALIMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB
24 [IpuMeHATh ypaBHEHUS U HEPABEHCTBA JUJISl PEILICHUS] MATEMaTUUECKUX 3a7a4 U 3a/1a4




U3 pa3IMYHBIX 00NacTel HAyKH U pealibHOM KU3HU

MO,Z[GJII/IpOBaTL PCAJIBHBIC CUTYAllUH Ha A3bIKC anre6p1:1, COCTAaBJIAATH BBIPAKCHUA,

2.5 YpaBHEHHUS, HEPABEHCTBA I10 YCIOBHUIO 3a/1a4M, UCCIIEI0BATh [IOCTPOEHHBIE MOJIEIH C
UCTIOJIb30BaHUEM armapaTa anreopsl
3 OyHKIMH U TpaduKu
OnepupoBaTh NOHATUAMU: QYHKIHS, CIOCOOBI 3a/1aHusl QYHKIUH, 00J1aCTh
3.1 OTIpeIeTICHUSI 1 MHOXKECTBO 3HAYCHUH (QyHKINU, TpaduK HYHKIIMH, B3AUMHO
obOpaTtHble GyHKIUH
10 OnepupoBaTh MOHATUSAMH: YETHOCTh U HEYETHOCTD (DYHKIIMHU, HYJIH (YHKIIHH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA
33 Wcnonb3oBath rpaduku QyHKIMHA 111 pelIeHns: ypaBHEHUH
34 CtpouTth ¥ uuTaTh rpaduKu JUHEHHON (YHKIIMH, KBAIPATHUYHON (QYyHKIINH,
' CTENeHHON (YHKIIUH C LIEJIbIM MTOKa3aTeleM
Hcnons3oBath rpadvku GyHKIUN I UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH TIPH
3.5 pEIIeHNH 3a/1a9 U3 APYTHX YUEOHBIX MPEIMETOB U PEaIbHOM KU3HH, BBIPAKATh
dbopMysiaMu 3aBUCUMOCTH MEXIY BETMUYNHAMU
4 Hauana maTemMaTHuecKoro aHajimza
41 OnepupoBaTh NOHATHAMU: TOCIEI0BATEIBHOCTD, apU(pMETHUECKAst U TeOMEeTpUYeCcKas
' IPOrPeCCuu
49 OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBarOIIasi F€OMETPUUECKasl POTPeCCHsl,
' cymMMa OECKOHEYHO yOBIBAIOIICH Tr€OMETPHUIECKON MPOrpeccun
4.3 3anaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMHU
44 Hcnonp30BatTh CBOMCTBA MOCJIEA0BATEILHOCTEW U MPOTPECCUI JIJISI PELIEHUS
' pealIbHBIX 3a]a4 MPUKJIAJHOTO XapaKTepa
5 MHoOKecTBa U JTOTUKa
5.1 OnepupoBaTh MOHATUSMHI: MHOKECTBO, ONEPALIUH HAJ MHOXKECTBAMU
59 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIH amnmapar Jyisi ONUCaHUsI peabHbIX
' MIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB
53 OnepupoBaTh NOHATUAMU: OIIPENEIECHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIBCTBO




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KITIACC
Kox | IlpoBepsiemblii 3j1eMeHT COAEPKAHUS
1 Yucna v BIYHACICHUS
Panmonaneueie yncna. OObIKHOBEHHBIE U IECATUYHBIE AIPOOU, MPOIIEHTHI, 0ECKOHEUHBIE
11 nepuoudeckue 1poou. ApudMeTHuecKkue onepalyy ¢ paioHaIbHBIMU YHCIIAMU,
' npeoOpa30BaHus YNCIOBBIX BhIpaxeHUH. [IpumMenenue qpodeii 1 MpoLeHTOB s peIeHUs
MIPUKJIAAHBIX 33]1a4 U3 Pa3JIU4HbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU
JeiicTBuTenpHble yncna. ParionanbHble M UppAllMOHANBHBIE Yncia. ApuMeTHiecKue
1.2 oTepaiuu ¢ JeHCTBUTENbHBIME YucIaMu. [[puOnmkEéHHbIe BRIYUCICHUS, TPaBUIa OKPYTIICHHUS,
MIPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUA
Crenens ¢ nenbiM nokaszareneM. CtanmaptHas (popma 3armucu 1eHCTBUTEIBHOTO YUCIIa.
1.3 Hcnonp3oBanue nmoaxoasmieii popMbl 3alMCH ICHCTBUTEIBHBIX YUCEI I PEIICHUS
MPaKTUYECKHX 3a/1a4 U MPEJICTABIICHUS JaHHBIX
14 ApudpmeTnueckuii KOpeHb HaTypajabHOU cTeneHu. JlefcTBUs ¢ apuMeTHUECKUMU KOPHIMHU
' HATypalbHOM CTEIEHH
L5 CuHycC, KOCHHYC U TaHT'€HC YHMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apDKTaHI€HC
' YHCIIOBOTO apryMeHTa
VYpaBHEHUs U HEpaBEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBAHUS
2 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX BbIpakeHUIl. OCHOBHBIE TPUTOHOMETPUYECKHE
' hopmyIbI
2.3 VYpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo 1 HHTEPBAIOB
24 Pemenune nensix U ApoOHO-pAIIMOHAIBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pelenne nppanioHaNbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpHUUECKUX ypaBHEHUI
57 [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PELIEHUIO0 MaTEMaTUUECKUX 3a]a4 U 3a1a4 U3
' pa3IMYHbIX 00IACTE HAYKH U PEaTbHOM KU3HU
3 DOyHKINUU U TpaPUKH
3.1 Oyukuus, crocodsl 3ananus Gpynkmun. I'papux Gyskiun. Bzanmuo odparnsie pyHKIMN
19 Ob6nacTp onpeaeneHuss © MHOKeCTBO 3HadeHui pynkuuu. Hynu ¢ynkuuu. [TpomexyTku
' 3HAKOMOCTOSAHCTBA. UETHBIC U HEUETHBIC (DYHKIIUU
13 CrenenHas GyHKIHSI C HATYPAJIBHBIM U 1IEJIBIM MOKa3aTenaeM. E€ cBoiicTBa u rpaduk. CBoicTBa
' U rpadMK KOPHS 1-0l CTEIIEHH
34 TpuronomeTrpuieckas OKpy>KHOCTb, OIPECTICHIE TPUTOHOMETPUIECKUX (PYHKIIUI YUCTIOBOTO

apryMeHTa

Hauana MaTeMaTH4eCKOI0o aHaInu3a




ITocnegoBaTenbsHOCTH, CITOCOOBI 3aJaHMS ITOCIIENOBATEIFHOCTEN. MOHOTOHHEIE

4.1 MOCJIEN0BATEIBHOCTH
ApudnmeTndeckasi U TeOMeTpHUYECKas porpeccuu. beckoHeuHo yObIBaroIIas TeOMETpUIECKast

47 nporpeccusi. Cymma 6eCKOHEUHO yObIBarolel reoMeTpudeckoi nporpeccun. dopmyna

' CJIOKHBIX MPOIIEHTOB. VICTIONb30BaHNE MPOTPECCHH IJIS1 PEIICHUSI peabHBIX 3a/1a4 MPUKIIATHOTO

Xapakrepa

5 MHokecTBa U JTOTHUKA
MHOKecTBO, Onepalu HaJl MHOKecTBaMuU. [narpammsl Diinepa — Benna. [Ipumenenue

5.1 TEOPETUKO-MHOKECTBEHHOTO almnapara JJisi ONKUCaHUs PeaJbHBIX MPOIECCOB U SBJICHUMA, TPH
pEeIlIeHnH 33724 U3 JPYTUX YYEOHBIX MPEIMETOB

5.2 Onpenenenne, Teopema, CIeICTBUE, JOKAa3aTEIbCTBO

ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJIBLHOM NPOT'PAMMBI CPEJTHEI'O OBIIETO
OBPA3OBAHUA

Kon

IIPOBEPSIEMOT0 IIpoBepsiembie TPeOOBaHUS K NPEAMETHBIM Pe3y/1bTaTaM OCBOCHHSI OCHOBHOM

TpeGoBaHus o0pa3oBaTe/IbHOM NPOrPaMMbl CpeIHero o01ero 00pa3oBanus

Brnanenue Merogamu J0Ka3aTenbCTB, AITOPUTMAMU PEIICHHS 3a]]a4; YMEHHUE
(bopMyIHpOBaTH M ONIEPUPOBATH MOHATUSAMH: ONPECICHIE, aKCHOMa, TEOPEMa,
CJIEZICTBHE, CBOMCTBO, MMPU3HAK, OKA3aTEIbCTBO, PABHOCHIIbHBIE ()OPMYITHPOBKH;
NPUMEHATDH UX; YMeHue GopMyJIMpOBaTh 00paTHOE U MPOTUBOIIOJIOKHOE
YTBEpKJE€HHUE, IPUBOIUTH IPUMEPBI M KOHTPIIPUMEPHI, HCIIOIB30BATH METO/
MaTeMaTHYeCKOM MHAYKIUH; TPOBOANUTH 10Ka3aTeIbHbIE PACCYXKICHUS MIPU
peLIeHUH 3ajiay, OLIEHUBATh JIOTHYECKYIO MPAaBUIIBHOCTb PACCYXKIECHUN; yMEHHE
OINEpPUPOBATH MOHATHIMU: MHOXECTBO, [TOJIMHOXKECTBO, OTEpalluy HaJl
MHOXECTBaMH; YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar ajs
OTMCAHMS PEATLHBIX MPOIIECCOB U SBJICHUN U MPH PELICHUHU 33Ja4, B TOM YHCIIE U3
JpyTUX y4eOHBIX MPEAMETOB; YMEHHE ONIEPUPOBATH MOHATHIAMU: Tpad, CBI3HBIHI
rpad, aepeBo, LUK, Tpad Ha MIIOCKOCTH; YMEHHE 3a/1aBaTh U OMUCKHIBATH rpadbl
Pa3IMYHBIMU CIIOCO0AaMU; MCII0IB30BaTh I'padbl IPU PELICHNUH 33134

YMeHue onepupoBaTh MOHATUAMU: HATYpaIbHOE YHCIIO, 1IEJI0€ YHUCIIO, CTEIIEHb C
LIEJIBIM TI0KA3aTeNIEM, KOPEHb HAaTYPaJIbHOM CTENEHH, CTENEHb C PallMOHAIBHBIM
1oKasareseM, CTENeHb C JeHCTBUTENbHBIM MIOKa3aTeseM, JJorapuM 4ncia, CHHYC,
KOCHHYC U TaHT€HC IPOU3BOJIBHOTO YHCJIA, OCTATOK 10 MOJYJIIO, PAalllOHAJIBHOE
YHCII0, UPPALMOHAIBHOE YMCII0, MHOXKECTBA HATypajIbHbBIX, LIEJbIX, PALIMOHATIbHBIX,
JEHCTBUTENBHBIX YHCEN; YMEHUE UCTIO0Ib30BaTh MPU3HAKY JE€IMMOCTH, HAUMEHBIIHH
o0l enuTens U HaMMeHblIee o01ee KpaTHoe, anroput™ EBkiinaa npu penieHuu
3ajjay; 3HAKOMCTBO € PA3JIMYHBIMU NO3ULIMOHHBIMU CUCTEMaMH CUMCIICHUS; yMEHUE
BBINOJIHATH BBIYMCIICHNE 3HAUEHUH U IpeoOpa30BaHus BBIPAXKEHUN CO CTENIEHSIMH U
Jorapupmamu, npeodpazoBaHusl JPOOHO-PALIMOHATIBHBIX BEIPAXKEHU; yMEHHE

ONCprUpOBaATh MOHATUAMM: TOCTICAOBATCIIbHOCTD, apI/I(I)MCTI/I‘leCKaH nporpeccus,




reoMeTpHuuecKkas rnporpeccus, 0eCKOHeYHO yObIBaroIiasi reoMeTpruiecKas
Iporpeccusi; yMEeHHUe 3aaBaTh [10CIE10BATEIbHOCTH, B TOM YHUCIIE C TOMOILBIO
PEKYPPEHTHBIX (POpMYJI; YMEHHUE ONIEPUPOBAThH MOHATHIMHU: KOMILIEKCHOE YUCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YKCIIa, MOJYJIb U apTYMEHT KOMIUIEKCHOTO YHcIIa,
(dopma 3arucu KOMIUIEKCHBIX Yncell (TreoOMeTprudecKas, TPUroHOMeTpuiecKas u
anreOpanyeckasi); yMeTh IPOU3BOJUTH apu(PMETHUECKUE IEHCTBUSA C KOMIUIEKCHBIMH
YKCJIaMU; IPUBOAUTH IPUMEPHI UCTIOIb30BAHMSI KOMIIJIEKCHBIX YHCET; ONIEPUPOBATh
HNOHSTUAMM: MaTpuLa 2x2 u 3x3, onpeaenTelb MaTPHULbl, TEOMETPUUECKUI CMBICI
OIpeIeTUTENS

YMeHue onepupoBaTh MOHATUSAMU: palllOHANIbHBIE, HPPALMOHATILHBIE,
MoKa3aTelbHbIe, CTEIIEHHBIE, JJorapu(MUIECKUe, TPUTOHOMETPUYECKIE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMbI; YMEHHE ONEPUPOBATH MOHATUSIMU: TOKIECTBO,
TOXKJIECTBEHHOE MTPeoOpa3oBaHne, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUN, HEPAaBEHCTB U CUCTEM; YMEHHE pellaTh
YpaBHCHUA, HCPABCHCTBA U CUCTEMBI C TIOMOIIIBIO Pa3JINYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA U CUCTEMBI C TapaMETPOM; IPUMCHATh YPAaBHCHUA,
HEPABCHCTBA, UX CUCTEMBI JJIs1 PpCHICHUA MaTEMAaTHICCKUX 3a/la4 1 3a1a4 U3
pa3IUYHBIX 00J1acTel HAYKU U PEATbHOM KU3HHU

YMeHue onepupoBaTh NOHATHAMU: GYHKIMS, YETHOCTh (PYHKIUH, IEPUOTUIHOCTD
(GYHKINHU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
¢yHKIMHM, HauboblIIee U HAaUMEHbIIee 3HaUeHUs (PYHKIIMH HAa IPOMEXYTKE,
HenpepbIBHAS (QYHKIHS, aCHMIITOTHI rpaduka GyHKINH, IEpBast U BTOpas
Npou3BOIHAS (PYHKITUH, TEOMETPHUECKUI 1 (PU3NIECKHUIA CMBICI IPOM3BOTHOH,
nepBooOpasHasi, onpeAeNEHHBIN HHTETPAJl; YMEHHE HaXOIUTh aCHMITOTHI Tpaduka
(YHKLINU; YMEHHE BBIUUCIIATH IPOU3BOJHBIE CyMMBI, IPOU3BEJCHUS, YACTHOTO U
KOMITO3UIIUH (PYHKIMH, HAXOIUTh YpaBHEHHE KacaTelbHOU K TpaQuKy (QyHKIMH;
YMEHHE HaXOJUTh IPOU3BOIHBIE JIEMEHTAPHBIX (PYHKLUH; YMEHHE UCTIOIb30BATh
NPOM3BOJIHYIO JUIsl UCCIeI0BaHUs (DYHKIIMHA, HAXOJUTh HAaHOOJIbIINE U HAUMEHbIIINE
3Ha4YeHUs1 (PYHKIUN; CTPOUTH TPapUKH MHOTOUYJIEHOB C UCIIOJIb30BaHUEM ammapaTa
MaTeMaTHYECKOT0 aHAJIN3a; IPUMEHSITh TPOU3BOIHYIO JUI HAXOXKICHHUS
HAWTYYIIero PEHICHUs B PUKIATHBIX, B TOM YHCIIE COMUAIBHO-I)KOHOMHUYECKUX U
$U3HYECKUX 3a7a4ax; HAXOAUTh IUIOMIAIA U 00BEMBI (PUTYP C TTIOMOIIBIO HHTETPaa;
IPUBOJIUTH PUMEPBI MATEMAaTHYECKOT0 MOJIEIIMPOBAHUS C TOMOILBIO
nudepeHIHaTbHBIX YPaBHCHUH

YMeHue onepupoBaTh NOHATHIMU: Tpaduk GyHKUNHU, 0OpaTHAs QyHKIUSA,
KOMITO3UIUS PYHKIUH, TMHEHHas PyHKIU, KBaIpaTu4Has (yHKLNS, palliOHAIbHAS
byHKIUMs, cTeneHHas QyHKIMS, TPUTOHOMETpUYecKre (GyHKINHU, 0OpaTHbIC
TpPUTOHOMETpHUYECKHE (DYHKIMH, TIOKa3aTeNbHas U JorapupmMuuecKas QyHKINY;
YMEHHE CTPOUTH rpaduKu N3ydeHHBIX (DYHKIIHIA, BBITOIHATH TPEOOpa30BaHUS
rpadukoB QyHKIMIA, UCTIOIB30BaTh TpadUKU U1 U3YUEHHSI IPOLIECCOB U
3aBUCUMOCTEH, IIPU PELIEHUH 3a/1a4 U3 JPYTruX y4eOHBIX MPEAMETOB U 33134 U3
peanbHOM JKU3HU; BhIpaKaTh (POpMyJiaMu 3aBUCUMOCTH MEKIY BEJIMYMHAMU;




MCIIOJIb30BaTh CBOMCTBA U IrpaduKu (PyHKUIMN AJis pelIeHusl ypaBHEHU, HEPaBEHCTB
¥ 3a/1a4 ¢ TapaMeTpamMu; n300pakaTh Ha KOOPIAMHATHOM MJIOCKOCTH MHOXECTBA
pEILIECHNI YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue penate TeKCTOBBIE 3a7[a4i pa3HbIX TUIIOB (B TOM YHUCIIE HA MIPOLICHTHI, JOJIU
¥ YaCTH, Ha JIBM>KEHUE, paboTy, CTOMMOCTh TOBAapOB M yCIIYT, HAJIOTH, 33/1a4H U3
00J1aCTH yIpaBJICHUs JIUIHBIMHA U CEMEHHBIMU (PMHAHCAMH); COCTABIISATH
BBIPAKCHMS1, YPABHECHHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33]1a4H,
UCCIIEI0BATh [TOJyYECHHOE PEIIEHUE U OLIEHUBATh IPAaBIONO00HOCTh PE3yJIbTaTOB;
YMEHHME MOZECINPOBATH PEAIbHBIE CUTYALMN Ha SI3bIKE MATEMATUKH; COCTABIIATh
BBIPAXCHUS, YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 33/1a4H,
UCCIIEI0BaTh MOCTPOEHHBIE MOJEIH C UCIIOJIb30BAaHUEM amapaTa ainreopsl,
UHTEPIPETUPOBATH MTOJIIYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh NOHATHIAMU: CpeHee apu(METHIECKOe, METUaHa,
HauOoJbIlIee U HAMMEHbIIIEEe 3HAaUCHUs, pa3Max, AUCIIEPCHs], CTaHJapTHOE
OTKJIOHEHHE YUCIIOBOTO HAa0Opa; yMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH
nH(OpMalMIO, IPEJICTAaBICHHYIO B TabIUIaX, HA IUarpaMMax, rpadukax,
OTpaXKaroIIlyI0 CBOMCTBA PEaJIbHBIX ITPOLIECCOB U SBJICHUN; IPEICTaBIATh
MH(POPMALIMIO C TIOMOLIBIO TaOIUI] U AMArPAaMM; UCCIIEI0BATh CTATUCTUYECKHE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM I'paUuecKUX METOJIOB U 3JIEKTPOHHBIX
CpeZCTB; rpadMuecKy UCCIIeI0BaTh COBMECTHBIE HAOIIOICHHS C TIOMOIIBIO
JMarpaMM pacCeUBaHUs U JIMHEMHOU perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIyYailHbIN OIBIT U ClIy4aifHOEe cOObITHE,
BEPOATHOCTH CIIy4YalHOTO COOBITHS; YMEHUE BBIUUCIISITH BEPOSITHOCTD C
UCTIOJIb30BaHUEM Ipah)UueCKUX METOJI0B; IPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOXXEHUS BEpOSITHOCTEH, (POpMyYITy MOJIHON BEpPOSTHOCTH, hopMyity bepryiiu,
KOMOUHATOpPHBIE (DaKThl U (GOPMYIIbI; OLICHUBATH BEPOSITHOCTH PEATbHBIX COOBITHIA;
YMEHHUE OIEPUPOBATH MTOHATUSAMMU: ClIydaiiHas BEJIMYMHA, paCIpEIeIICHUE
BEPOSITHOCTEH, MATEMATUYECKOE 0XKUAAHUE, TUCIIEPCUS U CTAHIAPTHOE OTKIOHCHUE
CIIy4aifHOW BENIMYMHBI, (DYHKIMU PACHpEeTICHHS U TNIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTEeNIbHOI0 ¥ HOPMAJIBHOTO PACIPENEICHUN; YMEHUE UCIIOJIB30BATh CBOMCTBA
W3YUYEHHBIX PacIpelesICeHul JUIsl peleHus 3a/1a4; 3HAKOMCTBO C MOHATHAMU: 3aKOH
OOJBIINX YHCEII, METO/IbI BHIOOPOUHBIX UCCIIEJOBAHUN; YMEHHE IPUBOIUTH IPUMEPHI
IPOSIBJIIEHUS 3aKOHA OOJIBIIMX YHCEJI B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSX;
YMEHHE OIIEPUPOBATH MOHATUAMU: COYETAHUE, IIEPECTAHOBKA, YUCIIO COYETAHUH,
YHCJI0 epecTaHoBOK; OMHOM HploTOHA; yMeHUe NPUMEHATh KOMOUHATOPHBIE (haKTh
U paccy KJIeHHs I PEeLICHNs 3a/]a4; OLIEHUBATh BEPOSTHOCTH PealibHBIX COOBITUH;
COCTaBJIATh BEPOSITHOCTHYIO MOJIE/Ib U UHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YJIbTAT

YMeHue onepupoBaTh NOHATHAMU: TOUKA, IPAMAsi, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA yTJa, IUIOCKUI YroJl, ABYTPAaHHBIN yIroJl, TPEXTPaHHbBIN yTol,
CKPEIIHBAIOIINECS IPSIMBIE, TAPAJUIEIBHOCTD U NEPIECHANKYIIIPHOCTD NPSMBIX U
IUIOCKOCTEM, yToJI MEXAY IPAMBIMH, YTOJI MEXKAY IPSIMON U INIOCKOCTBIO, YTOJ




MCXKAY MIOCKOCTAMHU, PACCTOAHNEC OT TOYKH 0 INIOCKOCTHU, paCCTOSHUE MEXKIY
MMPAMBIMH, PACCTOAHUEC MCKAY IIJIIOCKOCTAMU, YMCHHUE UCIIOJIb30BaTh IIPHU PECIICHUU
3aJla4 U3yUYCHHBIC Q)aKTBI 1 TCOPCMBI INITAHUMECTPHUH,; YMCHUC OLICHHUBATL PA3MCPhIL
00BEKTOB OKpYZKaroumero Mmupa; CTpouTb MaTCMAaTHICCKUC MOJCIIN C ITIOMOIIBIO
TCOMCTPHUYCCKUX MOHATUU U BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMHW IIPAKTUYCCKUC
3agadun
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YMeHue onepupoBaTh MOHATHIAMU: TUIOIMAAb GUTYPBI, 00BEM GUTypHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPAHHUK, CEYEHIE MHOTOI'paHHUKA, KYyO,
napajuiesienune 1, npusMa, nupamMmuia, GuUrypa u HoOBepXHOCTh BpaLLeHUs, IUIUH/P,
KOHYC, I1ap, cdepa, miomaas cGepsl, MIomaab MOBEPXHOCTU MUPAMHU/IBL, TPU3MBIL,
KOHYca, IIUHPA, 00BEM Ky0a, MPSIMOYTOJILHOTO Mapaiesenumnesa, MupaMuIbl,
IIPU3MBL, WIMHIPA, KOHYCAa, 111apa, pa3BEPTKA IOBEPXHOCTH, CEUEHUS KOHYCa U
LWIMHJPA, TapaJuIeIbHbIE OCH U1 OCHOBAHMIO, CEYEHHE 11apa, IUIOCKOCTD,
Kacaromascs cepsl, UIUHIPA, KOHYyCa; YMEHHUE CTPOUTH CEYCHHE MHOTOIPaHHUKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYPHI 1 TOBEPXHOCTH BPALICHHUS, HX CEYCHHS, B TOM
YHCJIe C TOMOILBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHSATh CBOICTBA
FeOMETPUUECKUX PUTYP, CAMOCTOSTEILHO (POPMYIUPOBATH ONPEACTIECHUS N3y4aeMbIX
¢buryp, BBLABUTaTh TUIIOTE3bI O CBOWCTBAX M MPU3HAKAX T€OMETPUUECKUX (QUTYD,
000CHOBBIBAThH WM ONPOBEPTraTh UX; YMEHHUE IPOBOAUTD KiaccuUKalnio Guryp mo
Pas3IMYHBIM NIPU3HAKAM, BBIIOJIHATH HEOOXOMMBbIE JOTIOJHUTEIbHbBIE IOCTPOECHUS

11

YMeHue onepupoBaTh MOHATHIMU: ABM)KEHHE B IPOCTPAHCTBE, MapayIeIbHBIN
NepeHoc, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, IMPEoOpa3oBaHKe
no00us1, Mo100HBIe (PUTYPBI; YMEHHE pacIiO3HABATh PaBHbBIE U MOJ00HBIE (PUTYPHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, aPXUTEKTYPE; NCTIIOIH30BATh TEOMETPHUECKHUE
OTHOIICHUS IIPY PEIICHUH 3a/1a9; HAXOAUTh T€OMETPHUYECKHE BEJTMYMHBI (JITHHA,
yTOJ1, TUTOIIa b, 00BEM) MTPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U U3
peanbHON )KU3HU; YMEHUE BBIYUCIIATH TE€OMETPHUYECKHIE BETMUUHBI (JJIMHA, YTod,
IUI0IAAb, 00BEM, IO/ HOBEPXHOCTH), UCTIONb3YS U3yUEHHbIE (POPMYIIBI U
METO/bI, B TOM YHCJI€: IUIOIIA/b TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA,
WIMHJPA, TUTOIAb chepbl; 00BEM Kyba, MPSMOYTOJILHOTO Mapauie/IeuIe a,
NUPaMUJIbI, TPU3MBIL, WIKHAPA, KOHYCA, IIapa; YMEHHE HaXOAUTh OTHOIICHNE
00BEMOB MOAOOHBIX QUTYp

12

YMeHHe onepupoBaTh MOHATUSAMH: IPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT, BEKTOP,
KOODPJMHATHI TOYKH, KOOPIMHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOPA
Ha YHUCII0, PA3JIOKEHHE BEKTOpa 10 0a3ucCy, CKAIIPHOE MPOU3BEICHHE, BEKTOPHOE
NPOM3BEICHUE, YTOJl MEKAY BEKTOPAMU; YMEHHUE UCIIOIb30BaTh BEKTOPHBIN U
KOOPJAWHATHBIM METO/] JUTSl PEIICHHS TeOMETPUYECKUX 3a/]1a4 U 33/1a4 IPYyTUX
y4eOHBIX TIPEMETOB

13

YMmenune BLI6I/IpaTB HO)IXOJISH]_[I/Iﬁ MCTO JJIA pCHICHUSA 3aJa4r; IOHUMAaHUEC
SHAYUMOCTH MaTEMAaTHUKU B U3YUCHUU IPUPOAHBIX U 06I_HGCTBCHHI)IX IIponeccoB 1
HBHGHI/Iﬁ; YMCHHUC pAaCIIO3HABATDH IMPOABICHUEC 3aKOHOB MATCMATHKU B HCKYCCTBC,




YMEHHE IPUBOAUTH IPUMEPBI MAaTEMAaTUYECKUX OTKPBITUN POCCUMCKON 1 MUPOBOM
MaTeMaTUYECKON HAyKHU

HEPEYEHbB 2JIEMEHTOB COAEP/KAHUSA, ITIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kox | IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUACIICHUS
1.1 Harypanbable 1 nenbie yucna. [IpusHaku 1eIUMOCTH HEIbIX YUCEeN
12 Panonansueie uncina. OOBIKHOBEHHBIE U IECITUYHBIE TPOOU, POLIEHTHI, OECKOHEYHBIE
' HEPHOANIECKUE IPOOH
13 ApudmeTndeckuii KOpeHb HaTypajdbHOU cTeneHu. JleficTBHsI ¢ apu)METHUECKUMU KOPHIMH
' HATYpaIbHOM CTEIICHU
14 CreneHb ¢ 1enbIM nokaszaTeaeM. CTeneHb ¢ pallMoOHaIbHBIM MToKa3atesieM. CBOMCTBA CTENEHU
15 CuHycC, KOCHHYC U TaHT'€HC YHCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHI€HC
YKCJIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTnyHbie U HATypadbHbIE JOTapru(MbI
JeiictButenpHbie uncna. Apudmernyeckue onepanuu ¢ AeMCTBUTEIbHBIMU YHCIIAMU.
1.7 [TpuOmmxkE€HHBIE BHIYMCIIECHUS, IPABUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJIbTaTa
BBIYHMCIICHUI
1.8 [TpeoOpazoBaHUe BBIPAKCHHH
1.9 KommnekcHbie yncna
2 YpaBHEHMS 1 HEPABEHCTBA
2.1 [{enbie 1 TpOOHO-pAIMOHANTBHBIE YPaBHEHUS
2.2 UppanuuoHanbHble ypaBHEHUS
23 Tpuronomerpuueckue ypaBHEHHs
2.4 [TokazaTenpHBIC U JOTapU(PMUUECKUE YPABHEHUS
2.5 Llensie u 1poOHO-palOHATIFHBIC HEPABEHCTBA
2.6 HppauyroHanbHbIC HEPABEHCTBA
2.7 [TokazaTenpHBIC U JOTapUMUYECKIE HEPABCHCTBA
2.8 TpuroHomeTpruuecKue HEPABEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 | YpaBHeHus1, HEPAaBEHCTBA U CUCTEMBI C lTapaMeTpaMu
2.11 | Marpuiia cucTeMbl TUHEUHBIX ypaBHEeHHUI. OnipeeuTe b MaTpUIlbl
3 OyHKmn U rpaduKu
31 Oynkiyst, cnocoOsl 3aganus GyHkuuu. I'paduk Gynknum. Bzanmuo oOpatHblie GyHKINU.
' Yérubie u HeuéTHBIC PyHkumu. [lepuoanueckue GyHKIIUU
Ob6unacTp onpeaeneHus ¥ MHOXKeCTBO 3HadeHui pynkuuu. Hymu ¢pynkuuu. [IpomexyTku
3.2 3HAKOIOCTOSHCTBA. [I[poMeXyTKH MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl U MUHUMYMBI

(bYHKI_[I/II/I. HauOombliee 1 HaUMEHBIIIEE 3HAUECHHE (I)YHKI_II/II/I Ha IMMPOMEIKYTKC




CrenenHas GyHKIUS C HaTypajbHBIM U IIeJIbIM Noka3zareneM. E€ cBoiicTa u rpaduk. CBoiicTBa

33 U rpadMK KOPHS 1-0M CTEIIEHU

34 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduku

3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUN, KX CBOWCTBA U TPapUKH

36 Touku pa3pbeiBa. AcuMNITOTH rpadukoB ¢pyHkumid. CBoWCTBA PYHKIUI, HEPEPHIBHBIX HA
' OTpE3Ke

3.7 ITocnegoBaTeILHOCTH, CIIOCOOBI 3aaHMs [TOCIIEN0BATEILHOCTEN

3.8 ApudmMernueckas ¥ reoMeTpruIecKas nporpeccuu. @opmyiia CI0KHBIX MPOIEHTOB

4 Havana maremaTu4eckoro aHanmsa

4.1 [TpousBoanas ¢pynkiuu. [Ipons3BoiHbIe 31€MEHTAPHBIX (PYHKIIHIA

47 [TpruMmeHeHre TPOU3BOTHON K UCCIICIOBAaHUIO (YHKITUI HA MOHOTOHHOCTB Ml SKCTPEMYMEI.
' Haxosxnenrne HanOoJbIIero 1 HAMMEHBIIETO 3HaYeHUs (DYHKITUU Ha OTPE3KE

4.3 [TepBooOpasnas. Murerpain

5 MHoxecTBa U JIOTHKa

5.1 MHuosxecTBO, onepaiuu Haj MHOKecTBaMHu. [{uarpammel Ditiepa — Benna

5.2 Jloruka

6 BeposiTHOCTB U cTaTHUCTHKA

6.1 OnucarenpHas CTaTUCTUKA

6.2 BeposiTHOCTB

6.3 Kombunaropuka

7 ['eomeTpus

7.1 @urypsl Ha MIIOCKOCTH

7.2 [IpsiMble U TIIOCKOCTH B MIPOCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tena v MOBEPXHOCTH BpPAILEHUS

7.5 Koopaunatsl 1 BEKTOPBI




4. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne HaunmeHoBaHMe pa3je/ioB H TeM Kontpoasusie | TIpakTaueckue DJIeKTpPOHHbIe (HH(POBHIE)
n/n NporpamMmMbI Bcero paGoTHI paGoTHI o0pa3oBaTe/bHbIE pecypchl
1 1;/61:;2:;361:::;::{1?; ZI:CU;I.HID’I;(HI:IOHaHLHLIe 14 1 bubmorexa HOK
https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oynaknuu 1 rpadguku. CTeneHsb C [esIbIM 6 1 bubnuorexa [JOK
MoKasaTeyieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O1 CTETICHU. 13 ) bubnnorexka [JOK
WppannonanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
4 f;(I)/II:“I\(/)IIZEIE\::eTpI/II/I.TpI/IFOHOMeTpI/I‘IeCKI/Ie 22 1 bubmmorexa HOK
p— https://m.edsoo.ru/1568aba3
5 [TocnenoBaTenbHOCTH U MPOTPECCHH 4 Bubmiorexa LIOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHue, 0600IIEHNE, CUCTEMATU3ALIHS 4 | bu6mmorexa [IOK
3HaHUI https://m.edsoo.ru/1568aba3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

5. ITIOYPOYHOE INTAHUPOBAHHUE

10»A» KJIACC
KoanecTso 1acos DJIeKTPOHHBIE HHPPOBHIE
Ne Tema ypoxka Kontpoabubie | IIpakTunyeckue Aata odpa3oBaTebHbIE
n/n Bcero U3y4eHH s
padoThI padoThI pecypchl
| MHoecTBO, Onepaliy HaJl MHOKECTBAMHU. 1 01.09.2025 bubnnoreka [JOK
Huarpammsl Ditnepa—Benna https://m.edsoo.ru/746d5dce
Panunonanbhbie yncna. OObIKHOBEHHBIE U 03.09.2025
2 ,[[e?}ITI/I‘lHBIe JIpoOH, TIPOLIEHTHI 1 bubmmorexa [OK
’ ’ https://m.edsoo.ru/be888093
OecKOHEUYHbIE IEPUOANUECKHE IPOOH
Apudmernueckue onepaiuu ¢ 08.09.2025
3 p;)HI/Iq())HaJ'IBHBIMI/I ‘II/ICJ‘II;MIITI 1 bubmmorexa LIOK
’ . https://m.edsoo.ru/4d7{95fe
peoOpa30BaHUs YUCIOBBIX BbIPAXKEHHM
[Tpumenenue apoOeit ¥ NPOLEHTOB ISt 10.09.2025
4 pelIieHust MPUKIAIHBIX 33/1a4 U3 | bubnuorexa [JOK
Pa3IUYHBIX OTpaciiel 3HAHUI U peaTbHON https://m.edsoo.ru/44dd1046
KU3HU
[Tpumenenue apoOeil ¥ NPOLEHTOB ISt 15.09.2025
5 pELIeHHS TPUKIIAIHBIX 3a/1a4 U3 | bubnmoreka [JOK
Pa3MUYHBIX OTpaciiell 3HAHUN U peaTbHON https://m.eds00.ru/d99d8c74
KU3HU
6 BxonHast KOHTpOsbHAsE paboTa 1 1 17.09.2025 | bubanorexa LIOK
https://m.edsoo.ru/2f36a36f
7 ApudmeTnueckue oneparuu c | 22.09.2025 | bubnuoteka [IOK
JIEACTBUTEILHBIMHI YUCIIAMHU https://m.edsoo.ru/a97a12d9
[IpuOnmkEéHHBIE BRIYMCIICHHUS, ITPABHIIA 24.09.2025
8 ofpyrneﬂm, MIPUKHUIKA | OHGHK;) 1 bubmmorexa LIOK
. https://m.edsoo.ru/cb723fbd
pe3yJibTaTa BEIYUCIICHUN
9 ToxaecTBa U TOXIESCTBEHHBIE 1 29.09.2025 | bubmuoreka [{OK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd

npeoOpazoBaHms https://m.edsoo.ru/3a23acl5
bu6nmoreka [JOK
10 VYpaBHEeHME, KOPEHb YPaBHEHHUS 01.10.2025 hitps://m.cdsoo ru/1 1ac68be
11 HepaseHnctBo, pelieHre HepaBeHCTBa 06.10.2025 | buGmmorexa LIOK
’ https://m.edsoo.ru/50bdf26d
12 MeToJ HHTEpBATOB 08.10.2025 | bubaumoteka [IOK
https://m.edsoo.ru/775f5d99
13 Perienue nenbix U IpoOHO-paIMOHATBHBIX 13.10.2025 | Bubaunoreka [IOK
YPaBHEHHI U HEPABEHCTB https://m.edsoo.ru/6ec7al07
KonTponbhas pabota no teme "MHokecTBa 15.10.2025
14 paI_II/I(I))HaJ'II)HBI)I() U JEUCTBUTEILHBIX YHUCE. bubmmorexa [TOK
https://m.edsoo.ru/1914a389
PanmonansHbie ypaBHEHUS U HEPABEHCTB"
15 OyHKIMSL, CIOCOOBI 3aJaHUST PYHKITHH. 20.10.2025 | bubnuoteka LIOK
B3aumHo obpaTHble QyHKIUU https://m.edsoo.ru/226eeabf
I'paduk ynkumuu. O6macTh onpeaenecHus u 22.10.2025
16 Mio(i)(ecg;}c; 3HL:l‘-IeHI/Iﬁ (byHKuHI/II). II-[Ime Bubnmorexa HOK
https://m.edsoo.ru/763e75¢ee
¢byskuuu. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA
N N bubmuoreka [JOK
17 YérHble 1 HeUE€THBIE QYHKINN 05.11.2025 hitps://m.cdsoo.ru/f4564ad
CreneHs C LIETbIM [TOKA3aTEIEeM. 10.11.2025
18 CTaH,Z[apTHI;H dhopma 3amnucu bubmmorexa LIOK
. https://m.edsoo.ru/66446d3e
JEHCTBUTENHHOTO YUCIIA
Hcnonp3oBanue moaxosimeit popmbl 12.11.2025
19 3alMCH IEVCTBUTEIIBHBIX YUCEI IS bubnuorexa [JOK
pelIeHNs TPaKTUYECKUX 3a7a4 U https://m.edsoo.ru/6eadc6f1
MIpe/ICTaBICHUS TaHHBIX
Crenennast GyHKIUSA C ?aTy}jiaJIbHHM u 17.11.2025 Bu6morexa LIOK
20 LeIbIM TIoKa3aTesieM. E€ cBolicTBa u

rpadux

https://m.edsoo.ru/3f25a047



https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
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https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
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https://m.edsoo.ru/3f25a047

ApudpmeTnueckuil KOpeHb HaTypaIbHOU

19.11.2025

bu6mmoreka [IOK

21 CTENEHU https://m.edsoo.ru/d82¢36d4
” Apudmernueckuit KOpeHb HATYpaIbLHON 24.11.2025 | bubamnoreka [{OK
CTETICHU https://m.edsoo.ru/fe7fc4db
” CBoiicTBa apu(PMETHICCKOTO KOPHS 26.11.2025 | bubmuoreka [[OK
HaTypaJbHOM CTENIEHU https://m.eds00.ru/d0f0b260
24 CaoiicTBa ava/I(bMeTI/IIIeCKOFO KOpHS 01.12.2025 bubnnorexa [JOK
HaTypaJlbHOMN CTETIeHU https://m.edso0.ru/c3389865
CBoiicTBa apu(pMETHYECKOTO KOPHS 03.12.2025 | bubamnoreka [IOK
25 .
HATYypaJbHOH CTENCHU https://m.edsoo.ru/444c4b9c¢
26 JeticTBus ¢ apuMEeTHUCCKUMHU KOPHAMU 08.12.2025 | bubmuoreka [JOK
n—oii cTeneHu https://m.eds00.ru/54b815¢5
7 JleficTBUsI ¢ apu(PMETHUECKUMU KOPHIMHU 10.12.2025 | bubnuoteka LIOK
n—oii cTenexHu https://m.edsoo.ru/83105a0e
)3 A s a5 paBoTa 15.12.2025 | bubmuoreka [JOK
FAVIHHCTPATHBHAT KOHTPOILHAS pabot https://m.edsoo.ru/2ablc7bc
JeticTBus ¢ apuMEeTHUCCKUMHU KOPHIMU 17.12.2025 | bubmuoreka [[OK
29 .
n—oii cTeneHu https://m.edsoo.ru/eacb053¢
JleicTBUsI ¢ apu(PMETUUECKUMU KOPHIMHU 22.12.2025 | bubnuoteka [IOK
30 .
n—oii cTenexHu https://m.edsoo.ru/8a5adas1
PelreHne nppalOHAIBHBIX YPaBHEHUN U 24.12.2025 | bubaunoreka [{OK
31
HEPaBEHCTB https://m.edsoo0.ru/69106ae7
1 Pemenue nppanyoHaabHbIX YpaBHEHUN 1 79.12.2025 bubmuoreka [JOK
HEPaBEHCTB https://m.edsoo.ru/9362fea9
1 Pemrenne nppauoHaNbHBIX YPaBHEHUN U 12.01.2026 bubnnorexa [IOK
HEPABEHCTB https://m.eds00.ru/78d9b391
34 PelreHne nppalOHAIBHBIX YPaBHEHUN U 14.01.2026 | Bbubaunoreka [{OK

HEPaBEHCTB

https://m.edsoo.ru/de7ca33e
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Pemrenne nppauoHaNbHBIX YPaBHEHUN 1

19.01.2026

bu6mmoreka [IOK

39 HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CoiicTBa U rpauiK KOPHS N-0if CTEHCHH 21.012026 | - bubmorexa LIOK
https://m.edsoo.ru/ebOcc5e3
37 CaoiicTBa U rpad K KOpHS N-0¥ CTENEHU 26.01.2026 | - buGmmorexa LIOK
https://m.eds00.1u/5f29b9b5
KonTponbHas pabota no teme 28.01.2026
13 "ApudpmeTHuecKii KOpeHb N—Oi CTETECHH. bubnnorexa [JOK
WppanmoHanbHble ypaBHEHUS U https://m.edsoo.ru/f13af630
HepaBeHCTBA"
19 CuHycC, KOCUHYC U TAHT'€HC YHCIIOBOIO 02.02.2026 bubnnorexa [IOK
aprymeHTa https://m.edsoo.ru/5f605ed0
CuHyC, KOCHHYC ¥ TAaHT'€HC YUCJIOBOTO 04.02.2026 | bubmuoteka [IOK
40
apryMeHTa https://m.edsoo.ru/ec9f4d78
ApKCHHYC, apKKOCHUHYC U apKTaHT€HC 09.02.2026 | bubmuoreka [[OK
41
YHUCJIOBOT'O apryMeHTa https://m.edsoo.ru/b8f5d49a
4 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC 11.02.2026 | bubmuoteka LIOK
YHUCJIOBOT'O apryMeHTa https://m.edsoo.ru/f1{f9220
TpuronoMmeTpudeckas OKpyKHOCTb, 16.02.2026
43 ogpeneneﬁuep TpHFOHOMeTngquKHx Bubmmorexa HOK
N https://m.edsoo0.ru/6df195a0
(yHKIIUH 9UCIOBOTO apryMeHTa
Tpuronomerpuyeckast OKpyKHOCTb 18.02.2026
44 OEpC,Z[GJ‘ICHI/I: TpI/IFOHOMe”I[)[})II/I‘IeCKI/D; bubmmorexa IOK
N https://m.edso00.ru/6b61¢578
(yHKIIUI YUCIOBOTO apryMeHTa
45 OCHOBHBIEC TPUTOHOMETPUYECKUE (HOPMYJIBI 25.02.2026 | bubmmorexa LIOK
https://m.edsoo.ru/6ed2b3ba
Bbu6mmoreka [JOK
46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 02.03.2026 hitps://m.edsoo ru/fedd2ade
47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 04.03.2026 | bubmuoreka [JOK



https://m.edsoo.ru/87e5e52d
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https://m.edsoo.ru/b8a0ff2f

48 OCHOBHBIC TPUTOHOMETPUYECKHE (POPMYIIBI 11.03.2026 | bubanorexa LIOK
https://m.edsoo.ru/12d1413¢
[IpeobpazoBaHre TPUTOHOMETPUIECKUX 16.03.2026 | bubmuoreka [[OK
49 .
BBIpaKCHU I https://m.edsoo.ru/e248c5fc
50 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 18.03.2026 | bubmuoteka LIOK
BBIPAYKEHU I https://m.edsoo.ru/09basSb3d
51 [IpeoOpazoBanue TPUrOHOMETPHUUECKUX 23.03.2026 | bubamnoreka [IOK
BBIpAKECHUI https://m.edsoo.ru/1f4655da
5 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 25.03.2026 | bubmuoreka [[OK
BBIpaKCHU I https://m.eds00.1ru/76ce9958
53 Hpeo6pa3033aHHe TPUTOHOMETPUYECKUX 06.04.2026 bubnnorexa [JOK
BBIPAYKEHU I https://m.edsoo.ru/8fa598b5
54 Perienne TpUroHOMETPUUECKUX YPaBHEHUN 08.04.2026 | Bubamorexa LIOK
https://m.edsoo.ru/6baefel9
55 PelieHre TPUrOHOMETPUYECKUX YPaBHEHMI 13.04.2026 | Bubamorexa LOK
https://m.edsoo.ru/al{8d141
56 PemeHne TpUrOHOMETPUYECKHUX YPaBHEHU 15.04.2026 | - bubmuorexa [OK
https://m.edsoo.ru/65a0f2d0
57 Perienne TpUroHOMETPUUECKUX YPaBHEHUN 20.04.2026 | - bubmorexa LIOK
https://m.edsoo.ru/0d8a770d
53 Hrorosas koHTposIbHAs paboTa / 22.04.2026 | bubmuoteka [IOK
Bcepoccuiickas mpoBepouHas padboTa https://m.edsoo.ru/cec28774
59 PemieHne TpPUrOHOMETPUYECKHUX YPaBHEHU I 27:042026 | - bubmorexa LIOK
https://m.edsoo.ru/ebeec650
60 Perienue TpUroHOMETPUUECKUX ypaBHEHUN 29.04.2026 | - bubmuorexa LIOK
https://m.edsoo.ru/ae44ac4c
61 O6006menue mo TeMam "OCHOBHBIC 04.05.2026 | bub6aumoreka [IOK
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TPUTOHOMETPUYECKUE (POPMYIIBI.
TpuronomeTpuieckue ypaBHeHU"

https://m.edsoo.ru/b46a8228

KonrtponsHas padora o teme "®dopmyIisi

Bbu6mmoreka [JOK
2 .T 1 .05.202
6 TPUTOHOMETpUHU. TpUroOHOMETpUYECKUE 06.05.2026 https://m.edsoo ru/188bbfbe
YpaBHCHHS
. O606meng, CHCTeMaTH3aIus 3HaHUH 3a 1 13.05.2026 BuGmorexa 1IOK
Kypc anreOpsl 1 Hayal MaTeMaTHIeCKOT
YPC aiIredp © eeroro https://m.eds00.1ru/33e6629¢
ananuza 10 kmacca
Apudmernueckas 1 TeOMETpUICCKas 18.05.2026
nporpeccuu. Mcnonb3oBanue mporpeccuu bubmuoreka [JOK
64 1
JUISl pEeLIEHUs pealbHbIX 33/1a4 https://m.eds00.ru/d366691{8
MIPUKIIATHOTO XapaKTepa
o< Be((:)Kozequ }C’:6I>IBaIO6H;aH OreZMe;queCKaﬂ 1 20.05.2026 BuGmorexa LIOK
fporp CCHH; YMMa DECKOM I{ H https://m.edsoo.ru/1cbf72bl
yOBIBAIOIICH T€OMETPUIECKOIN MPOrPECCHH
25.05.2026 | bubmuoteka [JOK
66 ®dopmyia CI0KHBIX TPOLEHTOB 1 https://m.edsoo.ru/538fc437

https://m.eds00.ru/49f1b&27

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

66
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6. YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

Martematuka. AnreOpa 1 Hayajla MaTEMAaTUYECKOro aHanu3a : 11-i kiace : yriryOn€HHbINA ypOBEHD :
yueOnuk / A.I'. Mep3nsk, [I.A. Homuposckuii, B.M. IlonskoB. — Mocksa : [IpocBemenue, 2023

METOANUYECKHUE MATEPUAJIbI 1JIs1 YAUTEJIA

1. Maremaruka. Anredpa u Hauana MareMaTU4ecKoro aHanusa : 10-i kiacc
yuebHuk / A.I'. Mepansik, JI.A. Homuposckuii, B.M. [Tonskos. — MockBa
2. Maremaruka. Anredpa u Hauajaa MaTeMaTU4ecKoro aHanusa : 11-i kiacc
yuebHuk / A.I'. Mepansik, JI.A. Homuposckuii, B.M. [Tonskos. — MockBa

: yriyOn€HHbBIN YPOBEHb :
: IIpocBenienue, 2023
: yriyOn€HHbBIN YPOBEHb :
: IIpocBenienue, 2024

3. Aunrebpa u Hadaia MaTeMaTHYECKOTo aHanu3a. Juaakrudeckre matepuainsl. 11 kiacc: 6a30BBId U

npodunbHbid ypoBHH/ M.K. [ToTanos, A.B. llleBkun — M.: [IpocBemnienue, 2021

4. Meroanueckue pexkomenganuu / M.K. IToramos, A.B. IlleBkun — M.: IIpocBemienue, 2021

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

Ne HanmenoBanue KpaTkoe onucanue 3J€KTpOHHOTO [IpaBooGnanarens
/T | BJIEKTPOHHOTO 00pa3oBaTenbHOTO pecypca (BKI0Yast CTPYKTYPY, | DJIEKTPOHHOTO
00pa30BaTeNbHOTO | TMPEAMETHOE COACPXKAHNE U METaTaHHEIE, 00pa3oBaTeNLHOTO
pecypca, MO3BOJIAIOIINE OJTHO3HAYHO UIEHTU(UIIUPOBATH pecypca
COCTaBHUTEIh ANIEKTPOHHBIN 00Pa30BATEIBHBIN PECYPC) (HanMeHoOBaHUE
(cocraBuTenn) FOPUITYECKOTO JTUIA
AIEKTPOHHOTO 6o pammus, ums,
00pa3zoBaTeNbHOTO 0T4ecTBO (TIpH
pecypca HaJIM4YUN)
(buzmveckoro nuIa,
KOTOpOMY B
YCTaHOBJICHHOM
3aKOHOAATEIHCTBOM
Poccuiickoit
denepanuu nopsiake
TIPUHAJICKUT
HCKITIOYUTEILHOE
MpaBo Ha
3JIEKTPOHHBIN
00pasoBaTenbHBIN
pecype)
1. [IpoexTHbIC KoMmrmuiekT mpoekTHBIX 3aaHui, pa3paOoTaHHBIHI 00O "I'nmob6anjlab"
3a/1aHusl. B COOTBETCTBHUU C COACPKAHUEM yI€OHOTO
Marematuka. 10 npeaMera "Maremartuka"
KJIacC
2. 90P: VYuebOnbiii oHmaiH-Kype it 10 kiacca, 000 "AKnacc"

"Marematuka. 10
KJacc"

BKJTIOYAIOIIUI TEOpETUYECKHE MaTepHAaIbL,
3aJlaHus U TECThI C ABTOMATUYECKON MTPOBEPKOIA
MMPpaBUJILHOI'O OTBETA IAJId BCEX pa3aciioB
dbenepabHON paboyelt mporpaMMbl OCHOBHOTO
ob1ero oopazoBaHus. 3aJaHNUs HAPABJICHBI HA
dhopmupoBanre HHPOPMAITMOHHBIX KOMIIETSHITHI
1 0a30BBIX 3HAHMK B 00JIACTH MATEMATHKH,




CTIOCOOHOCTH K aHAJIN3Y M CUHTE3Y, CIIOCOOHOCTH
K PEIICHHIO 33a1a4, MPo0IIeM, K IPUMEHEHUIO
3HaHUU Ha npakTuke. OcOOEHHOCTH 3a1aHui
3aKITI0YAeTCsl B HAJTMYUU TeHEepaIHid,
MO3BOJISIOIINX 00pamaThes K ynpakHEeHHSIM
HEOJTHOKPATHO, a TAK)KE B HAJIMYUH TTOJAPOOHOTO
00BSCHCHHMSI pELICHUS

Bcepoccutickue Marepuainbl 111 TOATOTOBKH K BCEPOCCUUCKUM 000 "AKnacc"
IIPOBEPOYHBIE poBepoYHBIM pabdoram it 10 kiracca.
pab6otsl 10 kiacc, TpeHupoBOYHBIE BAPUAHTHI COJCPHKAT 3aAaHUS C
Maremaruka aBTOMATHYECKOW MPOBEPKOI U MOPOOHBIM
oObsicHeHHeM penieHus. Hanuune renepamuii B
3a/IaHMSIX TT03BOJISIET BO3BPAILATHCS K PEIICHUIO
YIPa>XHEHUS! HEOTHOKPATHO. Y UUTEISAM
JIOCTYIIHBI TAK)K€ 3a/IaHUsI C py4YHOU IIPOBEPKOIA,
MIOAPa3yMEBAIOLINE PA3BEPHYTHIM OTBET
Maremartuka Maremaruka, 10 kmacc, PI'AOY AI1O OIr'AOY JIIO
"Axanemuss Munnpocseuienusi Poccun" "AxageMus
MuHnpocBeeHus
Poccun"
Homarinaue D0P "Tomamaue 3ananusi, OcHOBHOE o01Iee AOQO M3paTenbcTBO
3aJIaHus. oOpasoBanne, Maremaruka", 10 kmacc, AO "IIpocBenienue"
MaremaTHKa Wz narennctBo "lIpocBenieHue
Tpenaxep Tpenaxep "Obnako 3nanuit", Maremaruka, 10 000 "®uzukoH

'

"O0mako 3HaHui".

Marematuka. 10
KJIace

knacc, OO0 "®wuszukon Jlad"

JIab"

Kypc O0P 1o mareMaTuke ¢ UHTEPAaKTHUBHBIMU 000 "Cxkaenr"
"Maremartuka. 3aIaHUsIMU pa3pabOTaH JJI UCTIOIb30BAHMS
HHTepakTHBHbIE IeZaroraMu B ypouHOU ¥ BHEYPOYHON
3ananus, 10 JIESITEJIbHOCTH B KQU€CTBE JOMOJIHUTEIBHOTO
Kiacc" Matepuana. DOP MOXHO HCIIOJIB30BaTh Kak
aJIbTePHATUBY KJIACCUUYECKUM TOMAIIHUM
3aJJaHUsM, B KaueCTBE MaTepuasa Jjsl MOATOTOBKU
K TIPOBEPOYHBIM, KOHTPOJIBHBIM U IPYTHM
pabotam. DOP co3nan Ans NoaIepKKU
peanu3anuu 00s13aTeIbHON YacTh
00111e00pa3oBaTEILHON IPOIPAMMBI
Kypc ypokos o Kypc ypokoB no matematuke 10 xiacc OOO "UHTEPAA"

mareMatuke 10
KJIace




7. JIACT ®PUKCUPOBAHUSA U3SMEHEHU 1 JIONOJHEHUI

8. B PABOUYEN NIPOI'PAMME

Jama BHeceHus
usmMeHeHud,
AonoJiHeHUU

CopgeprkaHue

CornacoBaHue ¢
3aMecmumeieM gupekmopa
(mognucsb, pacwiugpposKka
noanucu, gamay)

lMoanuck nuua,
BHecLUero 3anuchb




COI''TACOBAHO
[IpoTokoit 3aceaHusl METOAMYECKOTO
coseta MBOY «JIunen Ne 13»

ot 29 aBrycra 2025 roma Ne 1

Anuna BrnagumuposHa Jlemuioa

JJOKYMEHT ITOAITMCAH
JIEKTPOHHOM IO AIMNCHIO
" 3amecturens JqupekTopa no YBP
JemunoBa Anaa BiagnmupoBHa
[Moamucano: 29.08.2025r.
KBanu¢puumpoBanHas mouch:

40B360942F31E16FDBEABOE18D96FA&8
17.11.2024r. — 10.02.2026r.

COI'TTACOBAHO

3amecTuTenb nupekropa no YBP
Kapune I'epmanoBna Epemsin

29 aprycra 2025 roma

JOKYMEHT INOAIMCAH
SJIEKTPOHHOM HOAITUCHIO
3amecTuTens aupekropa no YBP
Epemsn Kapune ['epmanoBHa
Toanucano: 29.08.2025r.
KpanupuunpoBaHHas MO/IHCh!

677BA1C73E46C12F8003EE391E5956F4
15.10.2024r. - 08.01.2026r.







MHWHHUCTEPCTBO IMPOCBEIIEHWS POCCUCKON ®EJIEPAIIMA
MunucTepcTBO 0011er0 M NPogecCHOHATBLHOTr0 odpa3oBanus PocToBckoii o01acTu
YnpasJjienue o6pazoBanus ropoaa Pocrosa-na-Jlony

MBOY "JIunei Ne 13"

JIOKYMEHT TTO/IMIUCAH VYTBEPX/IEHO
=y DJIEKTPOHHOM TMTOAMHCHIO o
Jupexrop Aronosa M3abenna Kpukoposna I[HpeKTop MBOY «HHHGH NQ 13»
[Togmucano: 29.08.2025r.
KRLIJ[H(‘)HIIHpOBilHHZlﬂ MOAIHCH: H3a«6eﬂﬂa KpHKOpOBHa ArOHOBa
009E2C4EECAS5D451B8151A4F8C56841EB4
24.02.2025r. — 20.05.2026r. HpI/IKaS NQ 301 OT ((29))08.2025F.
PABOYAS ITPOT'PAMMA

y4eOHoro npeaMera «Ajaredpa U Ha4yaja MaTeMaTHYEeCKOI0 aHAJIM3A.
Yriay0/eHHbIH YPOBEHD)

st 10 «b» kiacca cpeanero oOuero 0opa3oBaHus

Ha 2025-2026 yueOHbI# TOJ

CocraButens: JIucronagosa E.B.,

YUYUTCJIb MAaTCMAaTUKHU

r. PocroB-na-/lony
2025 r.



1. IHOACHUTEJIBHAA 3AIIUCKA

VYuebHblil Kypc «AsreOpa M Hadala MaTEeMaTHYECKOTO AaHAIM3a» SIBIAETCS OJHMM U3 HauOoiee
3HaYMMbIX B MpOrpaMMe CpeaHero ooOmero oOpa3oBaHMsA, MOCKOJIbKY, C OIHOH CTOpOHBI, OH
o0ecreunBaeT HHCTPYMEHTAIbHYIO 0a3y Ul W3Y4YEeHHsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIpyroi
CTOPOHBI, POPMUPYET JIOTHUECKOE U aOCTPaKTHOE MBIIUIEHHE O0yUYaIOIIMXCsl Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOEHUSI MH(GOPMATUKHU, OOLIECTBO3HAHMSI, HCTOPUHU, CJIOBECHOCTH M APYTUX JAUCHUUIUIMH. B pamkax
JAHHOTO Yy4eOHOro Kypca oOyd4aroIluecsl OBJIAJEBAIOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOH HayKw,
KoTopasi (GOpMyJIUPYET CBOHM JTOCTHKEHUS B MaTeMaTu4yeckoil popme.

VY4eOHblil Kypc anreOpbl M Haual MaTeMaTHYECKOI0 aHAJIN3a 3aKJIAbIBAET OCHOBY JJISl YCIICIIHOTO
OBJIAJICHUS] 3aKOHAMH (QU3UKHU, XUMHH, OHOJOTMM, IOHUMaHHS OCHOBHBIX TEHICHIMI pa3BUTUA
SKOHOMHMKH M OOILECTBEHHOW >XU3HU, I03BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHU(QPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO MCIONb30BaTh MX [UIsl JajbHEiIIero oOpa3oBaHHsS U B
MOBCETHEBHON JKM3HU. B TO ke Bpems oBnajgeHue aOCTPAKTHBIMU U JIOTUYECKH CTPOTUMHU
KOHCTPYKLHUAMHU anreOpbl U MaTeMaTHYeCKOro aHalli3a pa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTHHHOCTb, JIOKa3blBaTh YTBEPXKJIEHUS C TIOMOLIbI0 HHAYKUUH W PpacCyXkIaTh
JelyKTUBHO, UCIIOJIb30BaTh 000OIIEHNE M KOHKPETHU3ALUIO, A0CTparupoBaHUE U aHAJIOTUIO, (OPMUPYET
KpEaTUBHOE U KPUTHUUECKOE MBILUICHUE.

B xone uzyuenus yueOHoro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a» 00yJaroIuecs
II0JIy4arOT HOBBIM OIBIT PEIICHUS NPUKIATHBIX 3a/1ad, CAMOCTOSATENBHOIO MOCTPOEHUSI MATEMAaTUYECKUX
MOJIeNIell peanbHBIX CHUTyaluil, MHTEPHpPETAlUd IOJYyYEHHBIX pELICHUM, 3HAKOMSTCS C MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B NPUPOJE, HAYKE U UCKYCCTBE, C BHIAAOIIUMUCSI MaTEMaTHUYECKUMHU
OTKPBITHSIMHU U UX aBTOPaMH.

VYuebHblil Kypc 00a1aeT 3HAUUTEIbHBIM BOCIMTATENIBHBIM MMOTEHIIMAIOM, KOTOPBIN peaan3yercs
Kak uepe3 y4yeOHbIM MaTepuas, CIoCOOCTBYIOIIMN (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U
yepe3 crneunpuky ydeOHOU AeATeNbHOCTH, TpeOyromel MpoJoIKUTENbHOM KOHIEHTpallud BHUMAaHU,
CaMOCTOSITENIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJYUYEHHBIN pe3yJIbTarT.

B ocHoBe Meroauku oOyueHHs anredpe M HayalaM MaTeMaTH4YeCKOro aHaiu3a JIeKUT
NeSITeIbHOCTHBIN MPUHIUI 00yUYeHUsI.

B crpykrype yueGHOro kypca «Anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHajIW3a» BbIAEICHbI
CIIEIyIOIINE COJIEpKaTeNbHO-MEeTOANYecKre TUHUM: «Hucna u BeluucieHus», «DyHKIUN U rpa@uKu,
«YpaBHeHuss U HepaBeHCTBa», «Haudanma martemarnueckoro anaimsa», «MHOXecTBa M JIorHKa». Bce
OCHOBHBIE COJIEPKATEIIbHO-METOAMYECKHE JTUHUM U3y4daloTCsd Ha MPOTSDKEHUU JBYX JieT oOydeHus Ha
YPOBHE CpeIHero oouero oopa3oBaHus, €CTECTBEHHO JOMOIHSAS APYT JApyra U IMOCTENEHHO HACHIIAsCh
HOBBIMH TeMaMHM U pasjenamu. JlaHHbIM ydeOHBIH Kypc SBISIETCS WHTETPAaTUBHBIM, IOCKOJIBKY
o0benuHseT B cebe colep)KaHHe HECKOJIbKMX MaTeMaTHMYeCKUX JAUCLUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETpPHSI, MaTeMaTUUYECKUI aHaIu3, TEOpHUs MHOXECTB, MaTeMaTHdeckasl Jioruka u apyrue. Ilo
Mepe TOro Kak oOyuaromecs OBJa/ieBaloT BCE Oojiee MIMPOKUM MaTEMAaTUYECKMM amlmapaToM, y HHUX
MOCJIEZIOBATENbHO (OPMUPYETCS U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKyI MOJIENb
peanbHON CUTyaluu, MPUMEHATh 3HAHUSA, MOJyYEHHbIE NMPU M3YUEHHUU Y4eOHOro Kypca, /Ul peLIeHus
CaMOCTOSITENILHO CPOPMYIUPOBAHHOM MaTeMaTUUECKOM 3a]]aui, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTtenpHo-MeToAnYeCcKass JUHUA «Uucaa M BBIUMCIEHUS» 3aBepliaeT (opMupoBaHHe
HABBIKOB HCIIOJIb30BaHMS ACUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO OOIIIEro
obpa3oBanus. Ha ypoBHe cpeanero obuiero oOpa3oBaHusi 0co6oe BHUMaHHUE yJenseTcs: (GOpMUPOBAHHIO
HaBBIKOB PAlMOHAJHHBIX BBHIYMCIICHUH, BKIIOYAIOMINX B CE0Sl MCIIOIB30BaHUE PA3IMYHBIX (POpM 3ammcu
quciaa, yMEHHUE JeNaTh IMPUKHUJKY, BBINOJHATh NPUOIMKEHHBIC BBIYMCIECHUS, OLICHUBATh YHUCIIOBBIE
BBIpQXEHUs, pabOTaTh C MaTeMAaTUYECKUMHU KOHCTAaHTaMM. 3HAKOMbIE OOYyYaroUIMMCS MHOKECTBa
HaTypaJbHbIX, IEJbIX, PALMOHAJIBHBIX U JIEHCTBUTENbHBIX YHUCEJ JOHOJHIIOTCS MHOMXKECTBOM
KOMIUIEKCHBIX 4YHcel. B KaxaoM ©3 3THUX MHOXKECTB pacCMaTpUBAIOTCS CBOMCTBEHHBIE €My
cneurpuyeckue 3a1a4u U OIepalyu: JeJIeHNe Halello, ONEPUPOBAHUE OCTATKAMH Ha MHOKECTBE LIEJIbIX
qrcesd, 0coOble CBOWMCTBAa PAlMOHANBHBIX M HPPAMOHAIBHBIX YHUCEN, apu(MeTHdecKue Ornepanuu, a
TaKXK€ H3BJICUEHUE KOPHsS HATypaJlbHOW CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uucel. biaromaps
MIOCJIEZIOBATEILHOMY PACIIMPEHUIO KpPYyra HCIOJIb3YEMBIX YUCENI U 3HAKOMCTBY C BO3MOXKHOCTSIMH X



MPUMEHEHMS [T PEeIICHHsI pa3IMyHbIX 3a/1a4 (GOpPMUPYETCs MPe/ICTaBICHUE O €ANHCTBE MATEMaTUKH Kak
HayKd U e€ pojii B IMOCTPOCHUM MOJENEH peajbHOro MHpa, IIUPOKO HCHOJIB3YIOTCS 0000LIeHHE U
KOHKpEeTH3aLusl.

JIluaust «YpaBHEHHs] M HEPABEHCTBA» pealM3yeTcs Ha MPOTSKEHUH BCEro OOyueHHUs Ha ypOBHE
cpeaHero oouero o0pa3oBaHus, MOCKOIBKY B KaKIOM pasjeie IIporpaMMel mpeaycMOTPEHO pelieHue
COOTBETCTBYIOIIMX 3a/1ay. B pesynpraTe oOydaromuecs OBIaJAE€BAOT Pa3iIMYHbIMH METOJIAMHU PEIICHUS
palMoOHANbHBIX, HPPALMOHAIBHBIX, IOKA3aTeNbHBIX, JIOTApU(MUUECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHMI, HEPAaBEHCTB M CHCTEM, a TaKXe 3a/iay, cojaepKaiux napamerpsl. [lomydeHHble yMeHHs
IIMPOKO HCIIOJIB3YIOTCSI MPH HUCCIEAOBAaHMM (YHKIMHA C TOMOIIbIO IMPOU3BOAHOM, NpU pEIIeHUU
MPUKIAHBIX 33aJa4 U 3aJa4 Ha HaXO0XJEeHWE HAauOONbIINX MU HaUMEHBIINX 3HadeHU QyHkuuu. JlanHas
coJiepkaTeibHas JUHHUS BKJIIOYaeT B ce0s Takxke (OPMHPOBAHHWE YMEHUH BBINOJHATH PacuéThl IO
(dbopMynam, npeoOpa3oBaHUs PAlMOHAIBHBIX, UPPALIMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUM, a
TaKXKe BBIPAXKECHUH, COAEpKAIIMX cTeneHu u Jyorapudmel. brnaromaps wu3ydeHuro anreOpandeckoro
MaTepuaga MPOUCXOAUT JajbHeillllee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPAKTHOTO MBILIUICHUS
oOyyaromuxcs, (GopMUPYIOTCS HABBIKU JEAYKTUBHBIX PAacCykIEHHUH, paboThl C CUMBOJIBHBIMH (POPMaAMHU,
MIpeICTaBICHMs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJIE paBEHCTB U HEpaBeHCTB. AnreOpa npejiaraet
3¢ (dEeKTUBHBIE WHCTPYMEHTHI JUISl PELICHUs NMPAKTHUECKUX M eCTECTBEHHO-HAYYHBIX 3a/ad, HarJsigHO
JIEMOHCTPHUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

ConepxatenbHo-MeToandecKast JIUHUSA «DyHKIMU U TpaUKI» TECHO MEpervieTaeTcst ¢ APYTUMHU
JUHUSIMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMbICIE 3alaéT IOCIIEN0BaTeIbHOCTh H3Y4YECHUS
MaTepuana. l3yueHue CTeneHHOH, NOKa3aTeNnbHOM, JorapuMUUIECKO U TPUTOHOMETPUUYECKHUX
(GyHKIUH, UX CBOMCTB U IpadUKOB, UCHOJIb30BaHUE (QYHKIUHN AJIs pelleHus 3a/ad U3 APYTUX y4eOHbIX
IIPEIMETOB U PEAIbHOM JKU3HU TECHO CBSA3aHO KaK C MaTEeMAaTUYECKUM aHAIU30M, TaKk U C PELICHHEM
ypaBHEeHUI U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE yaemseTcs: (JOPMUPOBAHUIO YMEHHMSI BbIpaXaTh
(dbopMynaMH 3aBHCHMOCTH MEXIY pPAa3JIMYHbIMM BEJIMYMHAMM, HCCIEAO0BaTh IOJy4YeHHbIE (YHKIINH,
cTpouTh ux Trpaduku. Marepuan 3TOW COACpPKATEIHLHOW JIMHUM HAICIICH HAa pa3BUTHE yMEHUW U
HaBBIKOB, MO3BOJIOIIMX BBIPAKAaTh 3aBUCUMOCTH MEXAYy BEIMYMHAMU B pas3iauyHON (opme:
AHAJIUTUYECKOU, rpaguueckoil U cioBecHOU. Ero usyuenue crnocoOCTBYeT pa3BUTHIO AITOPUTMHUYECKOTO
MBILIUIEHUS], CIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIMH, UCTIOIb30BaHUI0 aHAJIOTHH.

CopepxarenpHast nuHMS «Hauyama wmareMaTudyeckoro aHajgu3a» MO3BOJIIET CYIIECTBEHHO
paclMpuTh KPyT Kak MaTeMaTHYeCKHX, TaK U MPUKIAAHBIX 33]1a4, JOCTYIHBIX 00y4YaromuMcs, TaK KaK y
HUX TOSIBISIETCSI BO3MOXKHOCTb CTPOUTH T'paUKM CIOXKHBIX (YHKIUM, ONpenensTh WX HauOoJbLINE U
HauMEHbIINE 3HAYEHUS, BBIUUCIIATH IUIOMAAN GUIYyp U OOBEMBI Tel, HAaXOAUTh CKOPOCTH U YCKOPEHUs
npoueccoB. JlaHHas colep)kaTenbHas JIMHHUS ~ OTKPHIBA€T HOBBIE BO3MOXKHOCTH  IOCTPOEHHUS
MaTeMaTUYECKUX MOJENIEH pealbHbIX CHUTyallud, IIO3BOJISIET HAXOAWTh HAWIydllee pEIICHUE B
NPUKIAJHBIX, B TOM 4YHCIE€ COIHAJIbHO-DKOHOMHYECKHMX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTUYeCKOT0 aHajiM3a CIIOCOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (OPMabHO-JIOTHYECKOIO U
KpPEaTHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUI pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTHKH B
HayKe, TeXHHKe M UcKyccTBe. OOyuaromuyecs: y3HaloT O BBIJAIOIIUXCS pe3yJIbTaTax, MOTy4YEeHHBIX B X0J1€
Pa3BUTHSI MAaTEMAaTUKU KaK HAyKH, H 00 UX aBTOpax.

ConepxaTtenbHo-MeToANYeCKass JUHUA «MHOXECTBa W JIOTMKa» BKIIOYaeT B ce0sl 3JIEMEHTHI
TEOpPUUM MHOXECTB M MAaTEMaTU4YEeCKOW JIOTMKU. TeopeTHKO-MHOXKECTBEHHbIE IPEICTaBICHUS
IIPOHU3BIBAIOT BECh KypC ILIKOJBHOM MaTeMaTHUKH M NpeasaraloT Haubojee YHUBEpCaJbHbIN S3bIK,
00BEAMHAIOMNN BCE pa3/iesibl MaTEMATHKU U €€ MPUIOKEHUH, OHU CBSI3bIBAIOT pa3Hble MaTEMaTHUECKUE
JUCLUIUIMHBl U UX MPHIOXKEHHs B enuHoe 1enoe. [103ToMy BakHO 1aTh BO3MOXKHOCTH 0Oy4aroLIeMycst
MIOHUMATh TEOPETHKO-MHOKECTBEHHBIM $3bIK COBPEMEHHOW MAaTeMaTUKM MU HCIOJIb30BaTh €ro Jyis
BBIPQXCHHUSI CBOMX MBbICIEH. J[pyruM Ba)KHBIM IIPU3HAKOM MAaTEMAaTHKH KaK HAyKH CJIENYEeT IPU3HATH
CBOMCTBEHHYIO € CTpOrocTb OOOCHOBAHMW M CIIEJOBaHHE OINpPEACIEHHBIM IMpaBUIaM MOCTPOCHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaMU MAaTeMaTHMYeCKOW JIOTMKM CHOCOOCTBYET Ppa3BUTHUIO
JIOTHYECKOI0 MBIIIIEHUS] OOydaroluxcsl, IO3BOJSIET MM CTPOUTH CBOM pPAacCyXkJIE€HHS Ha OCHOBE
JOTMYECKUX MpaBuil, GOPMHUPYET HABBIKA KPUTUUECKOTIO MBIIIIJICHHUS.



B yuebHOM Kypce «AnrebOpa ¥ Hayala MaTEeMaTHYECKOrO aHalIH3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTUYCCKOTO MOACIIMPOBAHUA, KOTOPBLIC IMPHU3BAaHbI CII0COOCTBOBATH (1)OpMI/IpOBaHI/IIO HABBIKOB
MIOCTPOCHUS MOJICNIeH peabHBIX CUTYaIlMi, NCCIEIOBAHUS dTUX MOENeH ¢ TIOMOIIBIO anmapaTa aireopsl
1 MaTCMAaTUYCCKOro aHajin3a, MHTCPIPETAl MOJTYYCHHBIX PE3YJIbTAaTOB. Taxkue 3a1aHus BIIJICTCHBI B
KK M3 paslielioB MPOTpaMMBbI, TIOCKOJIBKY BECh MaTepuan yueOHOro Kypca IMIMPOKO HCIOIb3yeTCs
JUIS pelleHus] TMpHUKIaAHbIX 3afad. [Ipu pemieHun peanbHBIX MPAKTHUECKUX 3a4ad oOydaromuecs
Pa3BHUBAIOT HAOIOIATEIHHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, MCIOIH30BAThH
aHAJIOTHIO, 0000MAaTh M KOHKPETH3UPOBATh MpodieMy. JlesaTelbHOCTh MO0 (OPMHUPOBAHUIO HABBIKOB
pelIeHrs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOIIeCcCe 3YUCHHsI BCEX TeM y4eOHOro Kypca «Anredpa u
Havajga MaTeMaTHYEeCKOTO aHAIH3ay.

Ha usydenue yueOHOro kypca «AnredOpa W Hadajga MaTeMaTHYECKOTO aHAIN3a» OTBOAUTCS 272
gaca: B 10 kimacce — 136 gacoB (4 gaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEJEINIO).

HopmaTtuBHbie akThl 11 yueOHO- | DenepanbHbiil 3akoH OT 29.12.2012 Ne 273-03 «O06 006pa3oBaHuu B
METOJIMYEeCKUE TOKyMeHThI, Ha | Poccuiickoit denepanun» (B AeHCTBYIOIIEH PEIAKIIUN);

OCHOBAaHHUH KOTOPBIX @enepanbhblii 3akoH oT 19.12.2023 Ne 618-®3 «O BHeceHuun
pa3paboTaHa nmporpamMmma m3MeHeHni B @DenmepaybHbIi  3akoH  «O0 oOpa3oBaHWM B

Poccuiickoit deneparuny;

Ob6nactHoii 3akoH oT 14.11.2013 Ne 26-3C «O6 ob6pazoBanuu B
PocToBckoii o6mactuy» (¢ usmenenusmu ot 07.11.2024).

IIpuka3z MunucrepcrBa npocseunienuss Poccniickonr denepanuu ot
31.05.2021 Ne 287 «O6  yrtBepxkaAeHUU  (enepaibHOTO
rOCy/IapCTBEHHOTO0  00pa30BaTENbHOTO  CTaHAapTa OCHOBHOTO
obmiero oopaszoBanus» (3apeructpuposan 05.07.2021 Ne 64101);
IIpuka3z MunucrepcrBa npocseuienuss Poccniickont denepanuu ot
18.07.2022 Ne 568 «O BHeceHMM W3MEHEHMH B (QeaepanbHbIi
roCy/apCTBEHHBIH 00pa30BaTENbHbIN CTaHIAPT OCHOBHOI'O OOIEro
obpazoBanus» (3apeructpuponan 17.08.2022 Ne 69675);

IIpuka3z MunucrepcrBa npocseuieHuss Poccniickont denepanuu ot
09.10.2024 Ne 704 "O BHECEHUU U3MEHEHUN B HEKOTOPBIE MPUKA3bI
MunucTepcTBa MPOCBEILCHUS Poccuiickoi denepanuu,
Kacaromuecss  Qenepa’gbHbIX ~ 00pa3oBaTEeNbHBIX  MPOrpamMm
HAa4YaJlbHOTO  Oo0miero  oOpa3oBaHUs,  OCHOBHOTO  OOIIEro
oOpa3oBaHMsI U cpesiHero obiero oopasopanus” (3aperucTpupoBaH
11.02.2025 Ne 81220);

OcHoBHast oOpa3oBaTesibHAsi IporpaMma OCHOBHOTO — OOIIEro
obpazoBanust MBOY «Jlumeid Ne 13» ma 2025 — 2026 y4ueOHbI# 10O
(mpuka3s ot 29.08.2025 Ne 302).

VYueOHblii 1aH MYHHIIMITAIEHOTO OI0IKETHOTO
00111€00pa30BaTEILHOTO  yupexJeHus ropoga PoctoBa-Ha-JloHy
«JTuneit Ne 13» nma 2025-2026 yuebnblii Ton (mpuka3z mo MBOY
«JIumeit Ne 13» ot 29.08.2025 Ne 300);

Kanennapusiii yueOnsiii rpapuxk MbOY «Jluneir No 13» na 2025-
2026 yueOHwlii rox (mpukaz no MBOY «Jlumeit Ne 13» ot
22.08.2025 Ne 295);

Pa6ouas nporpamma Bocniutanuss MbOVY «Jluneit Ne 13»;
[Iporpamma yduebHOTO Kypca «Anredpa u Hadaja MaTeMaTHIE€CKOTO
aHanuza» ans odyuatomuxces 10-11 kmaccoB.




OO1ee KoIM4ecTBO 4acoB B ron, | B coorBercTtBuM ¢ YueOHpM mranoM MBOVY «JIumeir Ne 13» Ha

KOJIMYECTBO YaCOB B HEJEITIO, 2025-2026 yueOHbI TOJI HA U3yUYEeHHUE JaHHOTO Kypca B 2025-2026
TJIAHUPYEMBIX Ha H3yYCHHE y4eOHOM ronty oTBoauTcs 170 yacoB (4 4aca B HEZEIIO).

JTAHHOTO Kypca B cOOTBeTCTBUU | B cooTBercTBUM ¢ YuebubiM mianomMm MBOY «Jlumeit No 13y
C Y4eOHBIM TIJIAHOM JTUTIES (ITpukaz ot 29.08.2025 Ne 300) na 2025-2026 y4eOHBII rom Ha

u3ydeHue JaHHOTO Kypca B 2025-2026 y4eOHOM romy OTBOAMTCS
136 yacoB (4 waca B Hemen0), Ha ocHoBaHMHM KayieHmapHOTO
yueOHoro rpadpuka MBOVY «Jluneit Ne 13» (IIpukaz ot 22.08.2025
Ne 295) na 2025-2026 yuyeOuslii Toa npeaycMorpero 135 ygacos, 1
4yac CIUTAHMPOBAH 3a CU€T OJIOYHOM Moauu yueOHOro MaTepuasa mno
teme: «IloBTopenue, 0600IIeHNEe, CUCTEMATHU3AIMS 3HAHUI

2. COAEP) KAHUE OBYUYEHUA
10 KITIACC

Yucsa v BbIYUCICHUSA

Panmonaneupie uyncia. OOBIKHOBEHHBIE U JIECATUYHBIE APOOM, TMPOLIEHTHI, OECKOHEYHbIE
nepuoanueckue Apoou. [lpumenenue npoOeld W TPOLEHTOB IJsl pEIICHUS TMPUKIATHBIX 3a7a4 M3
Pa3IMYHBIX OTpACiEN 3HAHUN U PEalIbHOU KU3HH.

JelicTButenpHble yncia. PainonaabHbIe U UppallMOHAIbHBIC YUCIA. ApU(DMETHUECKUE OTIepaIlUU C
NEHUCTBUTENBFHBIMU YHUCIaMUA. MoJynb AEMCTBUTENBHOTO 4YHCIa W ero cBoiicTBa. [IpubmmkEHHBbIC
BBIYMCIICHUS, TPAaBUJIa OKPYIJIEHUS, IPUKUIKA U OLICHKA Pe3yJIbTaTa BIYMCICHUM.

Crenens ¢ 1enbiM nmokasareneMm. bunom HeroTona. Mcnonp3oBanue moaxosiiei popmbl 3amucu
JIEACTBUTEIbHBIX YUCEN JJISI PEIICHUS TPAKTUUYECKHUX 3a7a4 U PEACTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

Crenenb ¢ pallMOHATBHBIM MTOKAa3aTeIEM U €€ CBOMCTBA, CTENEHb C ICUCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudm yucna. Coiicta norapudma. JlecaTuunbie 1 HaTypaabHbIE JIOTapU(pMBI.

CuHyc, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHs] M HEPABEHCTBA

ToxzaecTBa U TOXIECTBEHHbIE MpeoOpa3zoBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIC
YpPaBHEHUS U ypaBHEHUSA-CIAEACTBUS. HepaBeHCTBO, pelieHne HEPABEHCTRA.

OcCHOBHBIE METOJABI PEIICHUs IeNbIX M APOOHO-pAllMOHATBHBIX YPAaBHEHWH M HEPABEHCTB.
MHorowieHsl OT OAHON NEPEMEHHON. J[eJIeHne MHOTro4JieHa Ha MHOTO4IEH ¢ ocTaTkoMm. Teopema besy.
MHorousensl ¢ nensiMu kodhdunnentamu. Teopema Buera.

[IpeobpazoBaHus YMCIOBBIX BHIPAKEHUH, COJEPIKAIIUX CTETICHU U KOPHH.

Wppanmonansheie ypaBHeHUsI. OCHOBHBIE METO/IbI PELIEHUSI UPPALIMOHATIBHBIX YPABHEHUM.

[TokazaTenbHbie ypaBHeHUsA. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX YpaBHEHUH.

[Ipeo6pa3oBanue BbIpaXeHUH, CoepKaIUX JOrapu(pMBbl.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IBI PEIICHHSI IOTaPU(PMUIESCKIX YPaBHEHUH.

OcHoBHble Tpuronometpudeckue dopmyisl. [IpeoOpazoBaHre TPUTOHOMETPUUECKHUX BBIPAKEHUI.
Pemenne TpUroHOMETPUYECKUX YPABHEHUM.

Pemienue cucteM JMHEMHBIX ypaBHEHUW. MaTpuiia CHCTEMBI JIMHEWHBIX  ypaBHEHHH.
Onpepenurens MaTpUIbl 2X2, €ro T€OMETPUYECKUM CMBICT W CBOMCTBA, BBIUMUCICHUE €TI0 3HAYCHUS,
MIPUMEHEHHUE ONPEACIUTENS ISl PELIEHUSI CUCTEMbI JIMHEWHBIX YpaBHEHMI. Penenue npukiagseix 3aga4d
C MIOMOIIBIO CUCTEMBI JUHEUHBIX ypaBHEHHUI. VcciienoBanne NOCTpPOCHHOM MOJIENN C MOMOIIBI MaTpUIL
U OIpeeauTeNeH.

[locTpoeHne MaTeMaTM4eCKUX MOJEIEH pealbHOM CUTyallMM C IIOMOLIbI0 YPAaBHEHUU U
HepaBeHCTB. lIprMeHeHue ypaBHEHUN M HEPABEHCTB K PELICHHUIO MAaTEMaTWYECKHX 3aJad M 3a1ad U3
pa3nu4HBIX 001acTE HAYKH U PEATbHOM KU3HHU.

DYyHKUUH U TPAaPUKH



@yHk1us, cnocoObl 3ananus ¢yHkuud. B3anmuo oOpartHble (yHkimu. Kommnosunus QyHKuuil.
I'paduk pynkuuu. dnemeHTapHble MpeodpazoBanus rpad@ukoB GyHKINH.

OO6nactp ompeneneHuss W MHOXECTBO 3HaueHu ¢yHkiuu. Hymn ¢ynkuuu. I[IpomexyTku
3HAKOMOCTOSAHCTBA. Y&THhle u Heu€rHble QyHkuuu. [lepuogmueckue Qynkuuu. IIpomexyTku
MOHOTOHHOCTH (DYHKIIMH. MakcUMyMbl 1 MUHUMYMbI (pyHKIMH. Hanbomnbiiee 1 HauMeHbIIee 3HaUeHUs
(GyHKIIUU Ha TPOMEXKYTKE.

JluHeiiHast, KBaJpaTHYHAs U JApPOOHO-IIMHEHHas (QYHKUMU. DJIEMEHTAapHOE HCCIEe0BaHHE U
MTOCTPOCHUE X TPa(UKOB.

CrenenHas pyHKIUS ¢ HaTypaJIbHBIM M IIeJbIM MoKa3ateneM. E€ cBoiictBa u rpaduk. CBoiicTBa
rpaduk KOpHs n-0if creneHu Kak GyHKIHUN OOpaTHOM CTENEHU C HATYPaJIbHBIM [TOKa3aTeIeM.

[lokazatenbHast W Jjorapugmuyeckas (yHKIMH, WX CBoWcTBa M rpaduku. Mcmonbp3oBaHue
rpadukoB QpyHKIMIA U pelIeHus] ypaBHEHUH.

Tpuronomerpuueckass OKPYXHOCTb, OIpEICIIEHUE TPUTOHOMETPUYECKUX (YHKIMA YHCIOBOTO
apryMeHra.

@DyHKIMOHANBHBIE 3aBHCHUMOCTH B peEaJbHBIX Ipoleccax M sBIeHHSIX. ['paduku peambHBIX
3aBUCHMOCTEHN.

Havasa maTeMaTH4eCKOro aHaJmu3a

IlocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMsl IOCIEIOBAaTENbLHOCTEH. MeTon MareMaTHYeCcKOn
UHAYKIMM. MOHOTOHHBIE W  OTpaHUYEHHBIE IIOCJIENOBATENbHOCTH. VcTopus  BO3HMKHOBEHHS
MaTeMaTHYECKOIo aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMmerpuyeckas nporpeccuu. beckoHeuHO yObIBaromiasi reomMeTrpuyecKas
nporpeccusi. Cymma OECKOHEUHO yOBIBAIONIEH TeOMETPUYECKOW mporpeccuu. JIuHeWHbIH u
9KCIIOHEHIMAIBHBIA pocT. Yucno e. dopMyia CIOXKHBIX MPOLEHTOB. Vcroib30BaHnEe MPOTPECCUM IS
pelIeHUs peallbHbIX 3aJa4 MPUKIaJHOTO XapaKTepa.

HenpepbiBHble (QyHKUIMU M UX CBOWCTBA. TOYKM pa3pbiBa. ACUMNTOTHI I'padUKOB (PYHKLHUH.
CpoiicTBa (QyHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToj HMHTEpBajOB I PEUIeHUs] HEPaBEHCTB.
[IpuMeHeHHe CBOWCTB HENIPEPBIBHBIX (DYHKLUH /IS pellIeHHs 3a/1ay.

[lepBas u BTOpast npousBojHble pyHKUKU. OnpeseneHne, reoOMeTpUIECKU U (PU3NYECKUNH CMBICTT
MIPOU3BO/IHON. YpaBHEHHE KacaTeIbHOH K rpaduKy GyHKIUU.

[IpousBonHbie 31eMeHTapHBIX GyHKIUH. [Ipow3BoaHas cymMMbl, HpPOU3BENEHUS, YACTHOTO U
KOMIIO3ULIUH (PYHKITUI.

MHo:xecTBa M JIOTMKA

MHoXecTBO, omepalMd HaJ MHOXECTBaMU M UX CcBoMcTBa. Jluarpammel Oiinepa—BeHHa.
[IpumeHeHne TeOpeTUKO-MHOKECTBEHHOIO alapara Juisl ONUCaHHs peajbHbIX MPOIECCOB U SIBICHUM,
MIPH PEIICHUH 33724 U3 IPYTHX YU4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTUYECKOro OOBEKTa, CIEACTBHE, J0Ka3aTelbCTBO,
PaBHOCUJIbHBIE YPABHEHHSI.

3. INIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOTI' O AHAJIU3A» (YTJIYBJIEHHBI
YPOBEHb) HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA
JIMHHOCTHBIE PE3YJIBTATHI

1) rpa:kIaHCKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh TPAKIAHCKONH MO3ULUHU OOYYarOIIErocsi Kak aKTUBHOIO M OTBETCTBEHHOTO
YjleHa POCCHUHCKOro OOLIeCTBa, IPEICTABICHHE O MAaTeMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBICHHUU, MPOLENyp Tpa)IaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI U JIPYroe),
YMEHHUE B3aUMOJICHICTBOBaTh C COLMUAIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (QYHKUUAMH U
Ha3HAYCHHEM,;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCHMCKON TPaKIAHCKOH HIEHTHYHOCTH, YBOXKEHUS K IMPOILIIOMY H
HACTOALIEMY POCCHUMCKOM MAaT€MaTHKH, LEHHOCTHOE OTHOLIEHHE K JOCTM)KCHHMAM POCCHUMCKUX



MAaTEMAaTUKOB U POCCHMCKOM MaTEMAaTHYECKOM IIKOJIbI, MCIOJIB30BAaHUE 3TUX JIOCTHKEHUH B JPYrUX
HayKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE JyXOBHBIX IICHHOCTEH POCCHUUCKOTO Hapoaa, CHOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, STUYECKOTO TMOBEIACHHMSI, CBSI3aHHOTO C MPAKTUYECKHUM MPUMEHEHHEM JIOCTIKEHUN HAyKH U
NESATEeTLHOCTHIO YIEHOT0, OCO3HAHNE JJMYHOTO BKJIaa B IOCTPOCHUE YCTOHIMBOTO OYIyIIIETo;

4) 3cTEeTUYECKOT0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs JCTETHKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIIeHUH, pacCcyKIeHUN, BOCIPHUUMUYHUBOCTh K MaTEMaTHUYECKUM aCIEKTaM Pa3IUYHbBIX
BHJIOB UCKYCCTBA;

5) pusuveckoro BoCnUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHsI TPUMEHSAThH MaTeMaTUYECKHE 3HAHUS B WHTEpecax 370pOBOTO U
0e30macHOr0 0o0pasza KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHE,
cOaaHCUPOBAHHBIM PEXUM 3aHITUH M OTIbIXa, peryispHas (usuueckas aKTUBHOCTH), (U3NYECKOE
COBEPILIEHCTBOBAHUE NPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBLHOM IESITENIBHOCTHIO;

6) TPyA0BOr0 BOCIUTAHMS:

TOTOBHOCTh K TpPYHdy, OCO3HAHUE IEHHOCTU TPYIONIIOOUs, HHTEpPEC K pa3IuvHbIM chepam
PO eCCUOHANBHON JIEATETLHOCTH, CBI3aHHBIM C MATEMATHKON U €€ MPWIOKCHUSIMHU, YMEHUE COBEPIIATH
OCO3HaHHBIM BBIOOp Oyayiiedl mpodeccur W peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO HA MPOTHKCHUU
BCel >KM3HHM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEHICHHHM MPAKTHUECKHUX 3a7a4 MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH;

7) 3K0JI0TM4Y€CKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTD IKOJIOTHYECKON KYJIbTYpbl, TOHUMAHUE BIUSHHS COIHATHHO-IKOHOMUYECKHUX
MPOLIECCOB HA COCTOSIHME MPHUPOJIHOM W COLUANBHON Cpeipl, OCO3HAHHE TJ00aIbHOrO Xapakrepa
9KOJIOTUYECKHUX MPOOJIeM, OpUEHTAIUS Ha TMPUMEHEHHUE MAaTEMAaTUYCCKUX 3HAHUM I PElIeHUs 3a/1a4y B
o0JacTu OKpy:Karolel cpefbl, MIaHUPOBAHUE MOCTYIKOB M OIICHKH UX BO3MOXHBIX MOCIEACTBUM IS
OKpYKaroIlei Cpe/ibl;

8) neHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOopMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
U OOIIECTBEHHON TMpaKkTUKHU, TOHMMAaHUE MAaTeMaTHYEeCKOW HayKHM Kak cQepbl YeloBEeYeCKOM
NESTETLHOCTH, JTANoB €€ pa3BUTHS W 3HAYUMOCTH ISl PAa3BUTUS LUBWIM3AIMHU, OBIIAJICHUE SI3BIKOM
MaTeMaTHUK{ ¥ MaTeMaTH4eCKOW KYJIbTYpOl Kak CPEICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIbCKYIO ACSITEIbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI
IMo3naBaTebHBbIE YHUBeEPCAJbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jornyeckue 1eMCTBUSA:

BBISIBJIAITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MATEMAaTHYECKUX OOBEKTOB, MOHATHM,
OTHOIICHUN MEXAy MOHITUIMH, POPMYIUPOBATH ONpPEAETICHUS TOHITHI, YCTAHABINBAThH CYIIECTBEHHBIH
MPU3HAK KJacCU(UKAIIMK, OCHOBAHUS JJIsi 00OOIICHUS U CPAaBHEHUSI, KPUTEPUHU TIPOBOJUMOTO aHAIH3a;

BOCTIIpUHUMATh, (QOPMYITUPOBaTH U  NPeoOpa3OBBIBATh  CYXKACHHUS: yTBEpAUTEIbHbIE W
OTpHUIIaTENbHbIE, €IMHUYHBIE, YACTHBIE U OOIIINE, YCIOBHBIC,

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpEYUs B (DaKkTax, JaHHBIX,
HaOMIONEHUSAX W yTBEPXKICHUSX, TMpenIaratb KpPUTEPUU MJisi BBIBICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEYUI;

JIeTIaTh  BBIBOJBI C MCIIOJIB30BAHWEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKICHUM (MIpsIMbIE M OT
MIPOTUBHOTO), BBICTpaMBaTh ApPryMEHTAllUIO0, TMPUBOAWTH MPUMEPbl U KOHTPIPHUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIC CYXIACHHS U BHIBOJIBI;



BbIOMpATh croco0® pemeHUst y4ueOHOM 3amauM (CpaBHMBATh HECKOJIBKO BapHaHTOB peEIICHUS,
BbIOMpATh HanboJiee MOAXOSAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciienoBare/ibCKue 1eHCTBHA:

WCIIOJIb30BaTh BONPOCHI KakK HCCIENOBATENbCKUA HHCTPYMEHT TO3HAaHUSA, (OpMyIHpOBaTh
BOMPOCHI, (PUKCHUPYIOLINE NMPOTUBOpPEUNE, MPOOIeMy, YCTaHABIMBATE UCKOMOE M JJaHHOE, (JOPMHUPOBATH
TUIOTE3Y, AprYMEHTHPOBATh CBOIO MO3UIIMIO0, MHEHHE;

IIPOBOAUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, MCCIEAOBAHHUE IO YCTAHOBJICHHIO
O0COOCHHOCTE MaTeMaTHYeCKOro OOBEKTa, SIBICHHUS, IPOIIECcCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBIICHUSIMH, TIPOLIECCaMH;

CaMOCTOSITENIbHO  (pOpMyIHpoBaTh 0000IIEHHST M BBIBOJABI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOIOACHUS, MCCIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX pe3yJbTaToOB, BBIBOJOB U
00001IEHN;

IIPOrHO3MPOBaTh BO3MOKHOE Pa3BUTHE IpOLECCa, a TAKXKE BBIIBUraTh IPEIIOJIOKEHUS O €ro
Pa3BUTHUH B HOBBIX YCJIOBHUSX.

Pabora ¢ nndopmanmeii:

BBISIBJIATH ACPUIMTHI HHPOPMAIIUH, TaHHBIX, HEOOXOJUMBIX JJI OTBETa HAa BOIIPOC U JUISl PELICHUS
3a/1a4y;

BbIOMpATh MHPOPMAIUIO U3 UCTOUHUKOB Pa3IMYHbIX TUIIOB, AaHAJU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (hOPM MpEICTaBICHUS;

CTPYKTYypUpOBaTh HH(GOPMALMIO, MPEACTaBIATh €€ B pa3auyHbIX (opmax, HILIOCTPUPOBATH
rpaduyuecky;

OLICHUBATh HAAEKHOCTh UH(POPMALIMH 10 CAMOCTOATEIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIC YHUBepcaabHbIe y4eOHbIE JeHCTBUSA

Oo0uenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJEHHSI B COOTBETCTBUHU C YCIOBHSIMM M LEISIMH OOIIEHUS,
SICHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3pPEHMSI B YCTHBIX W INHUCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 XO/ly PELICHMs 3a/1a4ui, KOMMEHTUPOBATH MIOJy4YE€HHBIH PE3yJIbTaT;

B XOJIe 00CY/IeHHUs 3aJ]aBaTh BOIIPOCHI 10 CYIIECTBY OOCYXIAaeMOM T€MbI, TPOOJIEMBI, pelIaeMoil
3a/la4M, BBICKA3bIBaTh WUJECH, HALCJICHHbIE HAa IIOUMCK PEIICHUS, COINOCTAaBIISITH CBOU CYXKICHHUS C
CY)KICHUSIMM JIpYTUX YYacTHHUKOB Jpajnora, OOHAapyKHWBaTh pa3IM4he€ U CXOJCTBO MO3MIHN, B
KOppEeKTHOH Gopme (HopMyIHUpOBATh Pa3HOITIACHS, CBOU BO3PAKEHHUS;

MPENCTaBIATh  pEe3yJbTaThl pPELIEHUS 3aJaud, OSKCIIEPUMEHTa, HWCCIEeIO0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BbIOUMpPaTh (opMaT BBICTYIUICHHsS C Y4Y€TOM 3aJad Mpe3eHTalud M OCOOEHHOCTEH
ayJIMTOPUH.

Pery1siTUBHbIe YHMBepcalbHble y4eOHbIe AelicTBUSA

Camoopranuzanusi:

COCTaBJIATH IUJIaH, AJITOPUTM pEIICHUs 3a/laul, BBIOMPATh CIOCO0 pelIeHus ¢ YYETOM UMEIOIINXCS
PECYpCcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BapUAHTHI PEIICHUN C
y4€TOM HOBOI HH(OPMAITHH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJIEKT:

BJIAJ€Th HABBIKAMHM II03HABATEIbLHOW peQUIeKCUH KaK OCO3HAHUS COBEpIIAEMBbIX JACHCTBUM H
MBICJIUTENBHBIX MPOIECCOB, HX PE3YyJbTaTOB, BIAJAETh CHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 pe3yJibTara pelieHnss MaTeMaTHYeCKON 3ajauu;

MPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPU PELICHUU 33]1a4H, BHOCUTh KOPPEKTUBbI
B JICITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HANJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU M YCIOBHSIM, OOBSICHATh MPUYMHBI JOCTHIKEHHS WU
HEJOCTUKEHUSI pE3yJIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OLIMOKY, AaBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MIOHMMATbh U HUCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHAMBUAYaIbHON pabOThl IPU PELICHUN
yu4eOHBIX 3aJay, IPUHUMATh L(eJIb COBMECTHOM JIEATENBbHOCTH, MJIAHUPOBAaTh OPraHU3ALMI0 COBMECTHOM



paboThl, pacupenensTb BUAbI paldoOT, JOroBapHBAThCSA, OOCYXKAATh MPOLECC M PE3ynbTaT paboOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOJIEH;

y4acTBOBAaTh B TPYINOBHIX (hopMax paboThl (00CYKIAeHUsI, 0OOMEH MHEHHI, «MO3TOBBIE IITYPMbD» U
WHBIE), BBHIMOJHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOHM JEHCTBUS C JIPYTMMH UICHAMHU
KOMaH/Ibl, OLIEHUBATh KaueCTBO CBOETO BKJIJa B OOLIMI MPOJYKT MO KpUTEPUSIM, cHopMyInpOBaHHBIM
YY9aCTHHKaMH B3aUMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATbBI

K xoniy o0yuenus B 10 ki1acce oOy4daromuiics MOJy4YUT CIAEAYIOUINE MPEIMETHBIE PE3YIbTAThI 10
OTJENbHBIM TeMaM pabodell mporpamMmbl yd4eOHOro Kypca «Anredpa M Hayajga MaTeMaTHYeCKOro
aHaIu3ax:

Yuciia 1 BBIYUCICHUA:

CBOOOJHO ONEpUPOBaTh MOHITUSIMM: PALIMOHAIBHOE YHUCIIO, OECKOHEYHas Mepuoaudeckas 1poob,
IIPOLIEHTBI, UPPALMOHAIBHOE YMCIO, MHOXKECTBA PALMOHAJIBHBIX U JEHCTBUTENIBHBIX YHUCEN, MOAYJb
JIeMCTBUTEIILHOTO YHCIIA;

MPUMEHSTH APOOH U MPOLEHTHI JIsl PELICHUs IPUKIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciell 3HaHui
U peajbHOU KU3HU;

NPUMEHATHh NPUOIIKEHHBIE BBIYUCICHHS, MIPABUIa OKPYTJIEHUS, PUKUAKY U OLIEHKY pe3yibTaTa
BBIYHCIICHHIL,

CBOOOJHO ONEpUpPOBATh MOHATHEM: CTENEHb C IEJBIM IOKa3aTesieM, UCIOJIb30BaTh MOIXOASIIYIO
(dhopMy 3anucH IEHCTBUTENIBHBIX YHCEN JJIsl PELIECHUS MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX;

CBOOOIHO ONIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOI CTENCHH;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENEHb C PALIMOHAIBHBIM IOKa3aTeNeM;

CBOOOHO ONEPUPOBATH MOHATHIAMU: JIOTapU(PM YKCIa, JeCATUYHbIE U HATypaJIbHbIE JOrapu(MBbl;

CBOOOHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCJIOBOTO ApIyMEHTA;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC U ApKTaHI'€HC YUCIOBOIO apIyMEHTAa.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: TOXKIECTBO, YypaBHEHHE, HEPAaBEHCTBO, PABHOCUIIbHBIC
YPAaBHEHUS U yPABHEHUSA-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

IPUMEHATh pa3IMYHbIe METOJbl PEIICHHUs PAlMOHAJIBHBIX U APOOHO-PALMOHANBHBIX YpPaBHEHUH,
IIPUMEHATHh METOJ] MHTEPBAJIOB ISl PEILICHNs HEPABEHCTB;

CBOOOJHO ONEPHPOBATH MOHATUSMH: MHOTOUYIEH OT OJHOM NEpeMEHHOW, MHOTOYJIEH C LEJIbIMU
K03 duLMeHTaMi, KOPHU MHOTOYJIEHA, NMPUMEHSTH JIE€JICHHE MHOIOWIEHAa Ha MHOTOYJIEH C OCTaTKOM,
Teopemy besy u reopemy Buera i penienus 3anay;

CBOOOZHO OMNEpPUPOBATH IMOHSATUSIMU: CUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpULa, OMNPEICIIUTENb
MaTpulbl 2 X 2 U ero reOMETPUYECKUI CMBICI, MCIOJIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 i
BBIYUCIICHUS €70 3HAYEHUs, IPUMEHATh ONPEIEIUTENN Ul PEIICHUs CHCTEMbI JIMHEMHBIX YPaBHEHMIA,
MOJIETIUPOBATh peajbHbIE CHUTYallud C IIOMOLIBI0 CHCTEMBI JIMHEHHBIX YpaBHEHWM, HCCIEN0BATh
IIOCTPOEHHBIE MOJIEIM C IOMOINBKD MAaTPHUIl W ONPEICIUTENICH, HWHTEPIPETUPOBATH IOJYYECHHBIN
pe3yJbTar;

HCII0JIb30BaTh CBOMCTBA IEHCTBUI C KOPHSAMU JJIsl IPeoOpa30BaHus BbIPAKEHMUIA;

BBINOJIHATh MPe0oOpa3oBaHUs YHMCIOBBIX BBIPAKEHUH, COJEpXKAIMX CTENEHH C pPalUOHAIbHBIM
IIOKa3aTeNeM;

HCIOJIb30BaTh CBOMCTBA JOorapuMoB i IpeoOpa3oBaHus Jorapu(pMUUIECKUX BbIPAKECHUH;

CBOOOJHO OMNEpUPOBATh MOHATHSAMH: HWPPAIMOHAIBHBIC, TOKa3aTeNbHbIE M JIOTapH(PMHYECKHE
YPaBHEHUs, HAXOAUTh UX PELICHUs C TIOMOIIBIO PaBHOCUIIBHBIX IEPEXOA0B WIH OCYIIECTBIIASA IIPOBEPKY
KOpHEH;

MIPUMEHSTD OCHOBHBIE TPUTOHOMETPUUECKHE (bopMmybl JUISL npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJHO ONEpPHUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, MPUMEHSITh HEOOXOAUMBIE
(hopMyJIBI 7S pEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKIX YPaBHEHUH;



MOJICIUPOBATh PEaJbHBIC CUTYAIlMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHHS, YpPaBHEHUS,
HEpaBeHCTBa IO YCIOBUIO 3aJauyM, MCCIEIOBAaTh MOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHUEM armapara
anreOpsl.

DOyHKIUM U TpagUKH:

CBOOOJHO OIEPUPOBATH MOHATUAMU: (PYHKIUS, COCOOBI 3ajjaHus (YHKIHHU, B3aMMHO OOpaTHbIE
¢byHkuy, kommo3unua (yHKUMH, Tpaduk (QYHKIMM, BBIMNOIHATH SJIEMEHTApHBIE MPeoO0pa30OBaHUS
rpaduKoB QyHKIHI;

CBOOOJHO ONEpPUPOBATh MOHATHAMH: OOJACTh ONpPENETICHHS U MHOXXECTBO 3HAUCHUH (YHKIUH,
HYJH (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE (PYHKLIMHU, NMEeprHogudecKre (yHKIUH,
IPOMEKXYTKH MOHOTOHHOCTH (YHKLMH, MaKCUMyMbl M MHUHUMYMBI (yHKIMM, HauOoibllee U
HauMeHbIIIee 3HaYeHUE (PYHKIIMH Ha TPOMEKYTKE;

CBOOOJHO OINEPUPOBAThH MOHATUSAMU: CTEHEHHAsl (PYHKLUS C HATYpaJbHBIM U LIEJBIM IOKa3aTeleM,
rpaduk CTENEeHHON (YHKIMH C HAaTypalbHBIM U IEJIBIM MOKa3aTeseM, Tpaduk KOpHS N-0i CTENeHU Kak
(GyHKIMK 0OpaTHOM CTENEHH ¢ HATypaIbHBIM MTOKa3aTeseM;

ONEpUPOBATh MOHATHAMU: JHHEWHas, KBaJpaTU4HAs U APOOHO-TMHEHHas (YyHKUIUU, BBIMIOIHSITH
3JIEMEHTApPHOE MCCIIEeI0OBAHNE U TOCTPOEHHUE UX I'Pa(UKOB;

cBOOOHO ONEpUPOBATh NOHIATUIAMMU: MMOKa3aTeabHas U Jorapupmudeckas GyHKIUU, UX CBOICTBA U
rpad UKy, UCIIOIB30BATh UX I'padUKH JUIsl pEILICHHs yPaBHEHHUIA;

CBOOOZHO  ONEpUPOBATH  IMOHATUSIMU: TPUTOHOMETPHUYECKas OKPYKHOCTb,  OIpe/eiIeHHE
TPUTOHOMETPUYECKUX (PYHKLUH YUCIOBOIO apryMEHTa;

WCIO0JIb30BaTh Tpaduky QYHKIUHN JUIsl UCCIENOBaHUs MPOLIECCOB U 3aBUCHMOCTEH NpPU pELeHUU
3aa4 U3 Jpyrux y4eOHbIX IPEAMETOB U PealbHOM KHU3HH, BhIpaKaTh (pOpMysaMH 3aBUCHUMOCTH MEXIY
BEJTMYUHAMU;

Hayana MmaTeMaTH4eCKOro aHaIn3a:

CBOOOZHO OMNEepUpOBaTh TMOHATUSAMHU: apupMeTHUecKass U TeoMeTpHuYecKas Mporpeccus,
0eCcKOHEeUHO yObIBaoIasi TeOMeTpUYecKas IPOrpeccHs, TMHEHHBIN 1 SKCIIOHEHIIMAIBHBIN pocCT, opMya
CJIOKHBIX MPOLIEHTOB, UMETh MIPEJICTABICHUE O KOHCTAHTE;

UCIOJIb30BATh MPOTPECCUU [T PELLICHUS PeabHbIX 3aj]au MPUKIIAHOTO XapaKTepa;

cBO0OO/IHO OIepupoBaTh HOHSTUAMU: M0CJI€I0BATEIBHOCTD, CHOCOObI 3aJlaHus
MoCJIeI0BaTeIbHOCTEH, MOHOTOHHBIE M OrpaHUYEHHBIE I10CIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MATEMAaTUYECKOr0 aHajIn3a Kak aHain3a 0ECKOHEYHO MallbIX;

CBOOOJHO OINEPUPOBATH MOHATUAMU: HETIPEephIBHbIE (DYHKIMM, TOUKH pa3pbiBa rpaduka GyHKLIUH,
aCHMIITOTHI TpaduKa QyHKINH;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (YHKIHMS, HEMpepblBHAs Ha OTpe3Ke, NMPUMEHATh CBONCTBA
HETPEPBIBHBIX (DYHKIHMIA ISl pEeIIeHUs 3a/1a4;

CBOOOJHO ONEpUPOBaTh MOHATHSAMM: IepBas U BTOpas MPOU3BOJHbIE (DYHKIMH, KacaTesbHas K
rpaduky QpyHKIUH,

BBIYUCIIATH ITPOU3BO/IHBIE CYMMBI, IPOU3BEICHHS], YACTHOIO U KOMIIO3UIMH ABYX (DYHKIMI, 3HATH
MIPOU3BOHBIE AIEMEHTAPHBIX (PYHKIINIA;

HCIOJIb30BATh T€OMETPUUYECKHM U (PU3UUECKUI CMBICIT IPOU3BOJHOM JUIsl pellieHHs 3a1au.

MHno:xecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHAMHU: MHOXKECTBO, OII€palli HaJl MHOKECTBaMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JUisl ONMCAaHUS PEAJbHBIX IPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3a/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB;

CBOOOJHO OMNEPUPOBATh MOHSATHSMH: OIPENEICHUE, TEOpeMa, ypaBHEHHE-CIEICTBUE, CBOWCTBO
MaTeMaTH4YeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCHIIbHBIC YPABHEHUS U HEPABEHCTBA.

MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI



10 KJIACC

Kon
NMPoBePsieMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
00pa3oBaTeILHON NMPOrPaMMBbl CpeiHero 001ero o0pa3oBaHus

1

Yucia U BEIUMCIIEHUS

1.1

Ol'IepI/IpOBaTI) MOHATHUAMU: PAIMOHATIBHOC U I[CflCTBHTGJ'ILHOC YqHuCJIo, OOBIKHOBEHHAS
" ACCATUYHAA I[p06b, IMPOICHTLI

1.2

BreimonaaTs apI/I(I)MCTI/I‘leCKI/Ie orcpanun € paluOHAJIbHBIMHU H HeﬁCTBHTeHBHLIMH
quCJI1aMu

1.3

BrimonHaTs puOIMKEHHBIC BEIYUCIICHHS, UCIIONIB3YS MIPABUIIa OKPYTJICHUS, JIeIaTh
MPUKUJIKY U OLIEHKY Pe3yJIbTaTa BIYUCICHUI

1.4

OnepupoBaTh MOHATUSMU: CTENEHb C LEJNBIM IOKa3aTeleM, CTaHAapTHas (opma
3alUCU JIEUCTBUTENILHOIO YHCIA, KOPEHb HATypalbHOM CTENEHHU; HCHOJIb30BaTh
NOAXOAIIYI0 (OpMY 3allUCU JEHCTBUTENBHBIX YUCEN JJIS PEIIeHUsl MPAKTUYECKUX
3a/1a4 M MPEICTABICHUS TaHHBIX

1.5

OHCpI/IpOBaTL NOHATUAMU: CHUHYC, KOCHHYC H TaHI'CHC IIPOHU3BOJIBHOI'O YIJia;
HCIIOJIB30BAaTh 3allMCh MPOU3BOJIBHOI'O yrjia 4€pes O6paTHI)Ie TPUTOHOMETPHYCCKUEC

GyHKIHH

YpaBHCHI/IH 1 HCPaBCHCTBA

2.1

OnepupoBaTh MOHATUSMHU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJOE,
palMOHAJIbHOE, HMPPALUOHAIBHOE YpaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHUE

2.2

BommonusaTe mpeoOpa3oBaHus TPUTOHOMETPHUUECKHUX BBIPAXEHHM H  pemniarhb
TPUTOHOMETPUUECKUE YPABHEHUS

23

BrimonHaTe  mpeoOpa3oBaHHUS — IENBIX, PANHOHANBHBIX H  HPPAIMOHATBHBIX
BBIPAKEHHUI M PelIaTh OCHOBHBIE THUIIBI LEJIBIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX
YpPaBHECHUH U HEPABEHCTB

24

IIpuMeHATh ypaBHEHHMS M HEPABEHCTBA Ul PELICHUS MAaTEMAaTUYECKUX 3a1ad U
3aJ1a4 U3 pa3IMYHbIX 00JacTeil HayKu U peaibHON )KU3HU

2.5

MonenupoBaTh peajbHble CUTyallMH Ha SI3bIKE aJreOpbl, COCTABIISITH BBIPAXKECHMUS,
YPaBHEHHs1, HEPAaBEHCTBA 10 YCJIOBHIO 3aJa4M, UCCIIEN0BATh IOCTPOCHHBIE MOJIENH C
UCIIOJIb30BAaHUEM alnapaTa anreopsl

QyHKIUHN U TpadUKU

3.1

OnepupoBaTh NOHATHAMHU: (DYHKIHUS, CIOCOOBI 3agaHus (QYHKUIUH, OO0JacTh
ONpesieIeHus U MHOXXECTBO 3HaueHud ¢(yHKuM, rpaduk (yHKIUH, B3aUMHO
oOpaTHble QYHKITUH

3.2

OnepupoBaTh MOHATHAMU: YETHOCTh M HEUYETHOCTh (DYHKUUHU, HYIH (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSHCTBA

3.3

Hcnonb3oBath rpaduku QyHKIUN 1)1 pelIeHUs] ypaBHECHUI

3.4

Crpouts u uyutaTh TpaduKd JUHEHHONW (QyHKUMH, KBaJpaTUUYHOM (YHKIHMH,
CTENEeHHON ()YHKIIMU C LIEJbIM IT0Ka3aTelleM

3.5

Hcnonb3oBath rpaduku QyHKIMHA 11 MCCIe0BaHUSA MPOIECCOB U 3aBUCUMOCTEH
IIPU PELIEHUH 3aJ1a4 U3 JAPYTUuX yuyeOHBIX MPEIMETOB U pealbHON JKU3HU, BBIPAXKATh
dbopMyIaMu 3aBUCUMOCTH MEX/ly BETMUYUHAMHU

Hauana MaTeMaTH4eCKOI0 aHaIm3a

4.1

OHCpHpOBaTB IOHATHUAMM IIoCJIICA0OBAaTCIbHOCTD, apI/I(bMCTI/I‘ICCKaH n
TCOMCTPHUCCKAA MPOrpeCCuun




49 OnepupoBaTh MOHATHUSAMHU: OECKOHEYHO YyObIBaroIlas reoMeTpuuecKasl Mporpeccus,
| cymMMa OECKOHEYHO YOBIBAIOIICH reOMETPHUYECKOM MPOrpeCcCUr
4.3 3aaBaTh NOCIEIOBATEIPHOCTH PA3IMYHBIMK CIIOCO0aMHU
44 Hcnonb30BaTh CBOMCTBA TMOCAEAOBATEIBHOCTEH M MPOTPECCUU ISl  PEIICHUS
peaybHBIX 33J1a4 MPUKIATHOTO XapaKkTepa
5 MHOXeCTBa U JOTHKA
5.1 OnepupoBaTh NOHATUSIMHU: MHOYKECTBO, OTIEpPAIlMU HaJl MHOKECTBAMH
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar [ajisi ONUCAaHUS PealbHbIX
MIPOIIECCOB U SBJICHHM, MPU PEIICHUH 33424 U3 IPYTUX YUISOHBIX MPEAMETOB
5.3 OrniepupoBaTh NOHITHIIMU: OTIPEJICTICHUE, TEOPEMA, CJICJICTBHE, IOKA3aTEIbCTBO
IMPOBEPSIEMBIE 3JIEMEHTBI COAEP KAHUS
10 KJIACC
Kona IIpoBepsieMblii 3J1eMEHT COAePKAHUS
1 Yuciia 1 BEIYUCICHUS
Panmonaneubie ywcia. OOBIKHOBEHHBICE M JIECSATHYHBIE JPOOHM, MPOILEHTHI, OCCKOHEYHBIC
11 nepuoandeckue Ipodu. ApudMeTHdyeckue Omnepalud ¢  paluoOHAIbHBIMU — YHCIAMH,
peoOpa3oBaHus YHUCIOBBIX BblpaxeHui. [Ipumenenue npobeil W NPOLEHTOB JUIsl pEeIICHUS
MPUKJIAAHBIX 33724 U3 Pa3JIMUYHBIX OTpacyieil 3HAaHUHN U peaIbHON KU3HU
JleficTBuTenbHbIC YuWcaa. PalMoHalbHBIE W HppalMOHAIBbHBIC YHCIA. ApUPMETHYECKHE
1.2 OTIepallMK C JACUCTBUTEIBHBIMH YucIaMu. [[puOnmmkEHHbIC BEIYUCIICHUS, TTPaBUIa OKPYTIICHUS,
MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIYMCICHUI
Crenenp ¢ menbiM mokasareneM. CranmapTHas ¢(opma 3amucu JEHCTBUTEIBLHOTO YHCIIA.
1.3 Hcnonb3oBanne moaxoxasimed (GopMbl 3amUCH  JCHCTBUTENBHBIX YHUCEN IS PEIICHUS
MPAaKTUYECKUX 3a]1a4 U MPEJCTABJICHUS JAHHBIX
1.4 Apnq)Mean?cmﬁ KOpeHb HaTypajdbHOW cTerneHu. JIeMCTBUSA ¢ apuPMETHUYECKUMU KOPHSIMHU
HaTypaJbHOU CTENICHU
15 CuHyC, KOCMHYC W TaHIT€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, ApKTAHIEHC
YHUCJIOBOT'O apryMEHTa
2 YpaBHEHHUsI 1 HEpABEHCTBA
2.1 ToxnmecTBa U TOXKIECTBEHHBIE TPE0Opa30BaHUs
29 [IpeoOpazoBaHne TPUTOHOMETPUUYECKUX BbIpakeHUH. (OCHOBHBIE TPUTOHOMETPUUYECKUE
' hopmyJTbl
2.3 YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTo1 HHTEPBAJIOB
2.4 Pemienue 1enpix U ApoOHO-pAIMOHAIBHBIX YPABHEHHUN  HEPABCHCTB
2.5 Pemienue nppanvoHadbHbIX YPABHEHUI U HEPABEHCTB
2.6 PenieHne TpUTOHOMETPUYECKUX YPABHCHUM
27 [IpuMeHeHne ypaBHEHUNW M HEPABEHCTB K PEIICHUI0 MaTeMAaTHMYeCKUX 3aJad M 3aJad U3
pa3IMYHBIX 00J1aCTeH HAYKH U PEATbHOM KU3HHU
3 DyHKIIMU U TpaduKku
3.1 ®dynKus, crocoObl 3a1anus Gyskimu. ['padbuk ¢pysknuu. Bzaumuao oOpaTHbie PyHKIMH
39 O6mactp ompezeneHusi 1 MHOXKECTBO 3HaueHWd (yHkimu. Hymm Qysaxmuu. IlpomexyTku
' 3HAKONOCTOSIHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
33 CrenenHas (GyHKIUS C HATYpAJIbHBIM U LETBIM MOKa3ateneM. E€ cBoiicTBa u rpaduk. CBolicTBa
U rpaduK KOpHs n-OU CTEHEeHU
34 TpuroHomeTpudeckasi OKpyKHOCTb, ONPEACIICHUE TPUTOHOMETPHUSCKUX (PYHKIMA YHCIIOBOTO

aprymeHra




Hauana MmatemaTnyeckoro aHaiusa

41 [TocnenoBarenbHOCTH, CHOCOOBI 3a/laHus MOCJIeI0BATEILHOCTEH. MoHOTOHHBIE
MOCJIEI0BATEIbHOCTH
ApudmeTrnueckass U reoMeTpudeckas mnporpeccuu. beckoneuHo yObIBarolias reoMeTpruecKas
49 nporpeccuss. Cymma OeckoHeWHO YOBIBarome reomeTrpudeckoi mporpeccun. Dopmyna
' CIOXHBIX TMpOLEHTOB. Mcmonp30BaHWE MpOrpeccur Uil pEelIeHUs pealibHbIX — 3ajad
MIPUKJIATHOTO XapaKTepa
5 MHOK€eCTBa U JIOTHKA
MHosecTBO, onepauuM Haja MHOXecTBamM. Jlunarpammel Oiinepa — Benna. I[lpumenenue
5.1 TEOPETUKO-MHOKECTBEHHOI'O alIapara JUisl ONMHUCAHMS PEaJbHbIX IMPOLECCOB WM SIBICHUH, NPHU
pelleHuu 3a7a4 U3 JPYTuX Y4eOHBIX MTPEeIMETOB
5.2 Onpenenenue, TeopeMa, CJIeJICTBUE, JOKa3aTEIbCTBO




4. TEMATHYECKOE INTAHUPOBAHMHE

10 KJIACC
KoaundyecTBO 4acoB
.N;_) HaumenoBaHue pa3jie/ioB U TeM Beero Konrtpoabubie | TIpakriueckue JyekTpoHHbIE (HU(POBBIE) 00pa3oBaTeIbHbIE
n/n NporpamMmbl paGoTHi paGoTHi pecypchl
MHO0XeCTBO I€HCTBUTEIBHBIX
yyucell. MHOTOUICHEL.
1 Pammmonanpubie YpaBHEHUS U 24 2 https://resh.edu.ru/subject/lesson/4726/conspect/198222/
HepaBeHCTBa. CUCTEMBI JIMHEUHBIX
ypaBHEHUU
2 Dyrkpm 1 rpaguku. Crenennas 12 1 https://resh.edu.ru/subject/lesson/5540/start/159045/
(GYHKIUS C [IETBIM MTOKA3aTeIeM
ApudmeTndeckuii KOpeHb n-on
3 creneHu. MppanuoHaabHbIe 15 1
YpaBHEHUS
[TokazarenpHast PyHKIIHSL.
4 10 1
[TokazaTenbHbIE YpaBHEHHUS
Jlorapudmmueckas GyHKIHUS.
5 18 1
Jlorapudmudeckue ypaBHCHHS
6 TpHrOHOMETpHHIECKHE BhIpaXCHHA 22 1 https://resh.edu.ru/subject/lesson/6019/start/199181/
Y YpaBHCHHS
7 ITocaenoBaTeIbHOCTH U 10 1
MPOTrpeCcCcCuu
HenpepsiBHbIC DyHKITHH.
8 20 1
[TpousBoaHas
9 [ToBTOpenwue, 06001IeHNE, 5 )
cUcTeMaTH3aIus 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 136 1 0
ITPOIT'PAMME



https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/5540/start/159045/
https://resh.edu.ru/subject/lesson/6019/start/199181/

5. IOYPOYHOE INIJIAHUPOBAHUE
10 «b» KJIACC

KoaunuyecTBO 4acoB

Ne
n/ Tema YpoOKka Beero KOHTpOJIbHBIe HpaKanecmle HaTa BéICKTpOHHI)Ie umbpom,le
I paGoThI paGoThI U3y4YeHUusi | 00pa3oBaTeJbHBbIE PeCypPChl
MHOk€eCTBO, Onepanuy Haj https://resh.edu.ru/subject/lesson/4726
1 ’ N 1 01.09.25
MHOXXECTBaMHU U UX CBOMCTBA [conspect/198222/
) i B 1 02.09.25 https://resh.edu.ru/subject/lesson/4726
Juarpammsl Ditnepa-Benna .09. Jconspect/198222/
3 IIpnmenenne TeopeTnko- 1 03.09.25 https://resh.edu.ru/subject/lesson/4726
MHOKECTBEHHOI'0 anrapara Jjis .09. Joonshect/198222/
peleHus 3a/1a4 :
Pammonansaele yncia. OOBIKHOBEHHBIE
4 U JIeCATUYHBIE IPOOH, IPOLICHTHI, 1 03.09.25
OCCKOHEYHBIC TTEPUOIUUECKHE TpodH
5 CraproBasi KOHTpPOJIbHasi padoTa 1 1 08.09.25
Panmonansubie uncna. OOBIKHOBEHHEIE
6 U JECATUYIHBIC TPOOH, TTPOLICHTHI, 1 09.09.25
OCCKOHEYHBIC ITEPUOIMYSCKHE JIPOOH
7 [Tpumenenue apobeii U MPOIECHTOB IS 1 10.09.25
pELICHHS] TPUKJIAJIHBIX 33/1a4
] JeWcTBuTenbHbIC Ynciia. PaimoHanbHbIe 1 10.09.25
Y MppallMOHAJIbHBIC YHCIIa
ApudmMernueckue oreparuu ¢
9 JIEMCTBUTEILHLIMHU YUCIIAMU 1 15.09.25
10 MoyJib NEHCTBUTEILHOTO YUCIIA U €T0 1 16.09.25 https://resh.edu.ru/subject/lesson/4730
CBOICTBa T [start/149073/
[TpubmKERHbBIE BEIMUCIICHUS, PABHIIA https://resh.edu.ru/subject/lesson/4730
11 OKpYTJIEHUS, IPUKU/IKA U OLIEHKA 1 17.09.25

pe3yabTaTa BBIUMCIICHU I

[start/149073/



https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/4726/conspect/198222/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/

https://resh.edu.ru/subject/lesson/7234

12 Bxoanasi koHTpoJIbHAsA padoTa 17.09.25 Jconspect/248860/
OCHOBHbBIE METO/BI PELlICHNs uem’ix 1 https://resh.edu.ru/subject/lesson/7234
13 JAPOOHO-pallMOHAIBHBIX YPABHEHUH U 22.09.25 Jconspect/248860/
HEPaBEHCTB
OCHOBHBIE METO/IbI PEILLIEHUS LIEbIX U
14 IPOOHO-pallMOHANIBHBIX YPAaBHEHUHN 1 23.09.25
HEPaBEHCTB
. . https://resh.edu.ru/subject/lesson/7268
MHorousneHsl OT OJJHOI NePEMEHHOM. Jmain/248305/
15 Jlenenne MHOTORICHA HA MHOTOSIICH € 24.09.25 https://resh.edu.ru/subject/lesson/3778
octatkoM. Teopema bezy Istart/158733/
https://resh.edu.ru/subject/lesson/7268
16 MHOTO4IEHBI C LEJIBIMA 24.09.25 /main/248305/ .
koadumentamu. Teopema Buera o https://resh.edu.ru/subject/lesson/3778
[start/158733/
17 Pemienue cucreM TUHEHHBIX ypaBHEHUN 29.09.25
18 Pemienue cucrem TMHEHHBIX YpaBHEHUI 30.09.25
Marpuia cucTeMsl JTMHEUHBIX
19 YpPaBHEHUU. OnpenenHTe?L MAaTPHUIIbI 01.10.25
2x2, ero TeOMETPUYECKUIN CMBICIT U
CBOMCTBA; BBIYUCIIEHUE €T0 3HAYEHUS
Onpenenurens MaTpUILBI 2X2, €10
20 reOMETPUUYECKUI CMBICIT U CBOMCTBA; 01.10.25
BBIYHMCIICHHE €T0 3HAYCHUS
[Ipumenenue onpenenuTens as
21 peLICHUs CUCTEMBI JINHEUHBIX 06.10.25
YpaBHEHUU
Pemenne npukiagHeIx 3a1a4 ¢
22 HOMOIIBIO CUCTEMBI JIMHEHHBIX 07.10.25
YpaBHEHUU
23 Pemienue npukiaaHpix 3aaa4 ¢ 08.10.25



https://resh.edu.ru/subject/lesson/7234/conspect/248860/
https://resh.edu.ru/subject/lesson/7234/conspect/248860/
https://resh.edu.ru/subject/lesson/7234/conspect/248860/
https://resh.edu.ru/subject/lesson/7234/conspect/248860/
https://resh.edu.ru/subject/lesson/7268/main/248305/
https://resh.edu.ru/subject/lesson/7268/main/248305/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/7268/main/248305/
https://resh.edu.ru/subject/lesson/7268/main/248305/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/3778/start/158733/

MOMOUIBIO CUCTEMBI IMHEHHBIX
ypaBHEHUI

24

Kountpoabnas padora:
"PaunoHaJibHble YPABHEHHUS U
HepaBeHCTBA. CHCTeMbI JTMHEHHBIX
ypaBHeHuii"

08.10.25

25

OyHKIHS, CIOCOOBI 3aJaHUS (PYHKITHH.
B3anMHO oOpaTHBIE PYHKITUN.
Kommno3urus hyHKIuit

13.10.25

26

I'padux GyHKIMU. DIEeMEHTapHbIE
npeoOpa3oBanusi rpaduKoB HyHKIIHHA

14.10.25

27

OOmacTp onpeaeneHnss © MHOKECTBO
3HayeHu# Qpynkuuu. Hynu QyHkium.
[TpoMeKyTKH 3HAK IIOCTOSIHCTBA

15.10.25

28

U&THbIe 1 HEYETHBIC (PYHKITUH.
[Tepuoanueckue GpyHKINU.
[TpomMeXKyTKH MOHOTOHHOCTH (PYHKITUH

15.10.25

29

MakcuMyMBbl U MUHUMYMBI (DYHKIIHH.
HauOonpIiee 1 HauMeHblee 3HaYeHNE
(GYHKINU HAa TPOMEKYTKE

20.10.25

30

JIuneiinasi, kBagpaTHUuHas ¥ 1poOHO-
JIUHEeNHas QyHKIUH

21.10.25

31

DeMeHTapHOe MCCIeIOBaHNE U
MOCTPOCHUE TPa(UKOB ITUX HYHKITUH

22.10.25

32

DneMeHTapHOe UCCIIEIOBAHUE U
MMOCTPOEHHUE TPaPUKOB ITUX PYHKITUN

22.10.25

33

CreneHsb ¢ 1IeJIbIM IToKa3aTeneM. buaom
Hrrotona

05.11.25

https://resh.edu.ru/subject/lesson/5540
[start/159045/

34

CrerneHsn ¢ 11eJILIM ITOKa3aTeneM. buaom
Hrrotona

05.11.25

https://resh.edu.ru/subject/lesson/5540
[start/159045/

35

CrenernHas GyHKIHS C HATYPAIbHBIM U
eabIM Moka3zareieM. E€ cBovicTBa U

rpaduk

10.11.25

https://resh.edu.ru/subject/lesson/5540
[start/159045/



https://resh.edu.ru/subject/lesson/5540/start/159045/
https://resh.edu.ru/subject/lesson/5540/start/159045/
https://resh.edu.ru/subject/lesson/5540/start/159045/
https://resh.edu.ru/subject/lesson/5540/start/159045/
https://resh.edu.ru/subject/lesson/5540/start/159045/
https://resh.edu.ru/subject/lesson/5540/start/159045/

36

KonTposbHas padora: "CrenenHas
¢ynknus. E¢ cBoiicTBa u rpaguk"

11.11.25

37

ApubdmMeTnieckuii KOpeHb HATYPaTbHOM
CTEIIEHU U €r0 CBOMCTBA

12.11.25

https://resh.edu.ru/subject/lesson/5498
[start/272542/

38

ApudmMernuecknii KOpeHb HATYPaTbHOU
CTEIEHU U €r0 CBOMCTBA

12.11.25

https://resh.edu.ru/subject/lesson/5498
[start/272542/

39

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPOKCHUH, COJICPIKAIINX CTCTICHH
KOpHHU

17.11.25

40

[Tpeobpa3oBaHUs YUCIOBBIX
BBIpXCHHH, COJEPIKAIINX CTETICHU U
KOpHU

18.11.25

41

[Tpeobpa3oBaHUs YUCIOBBIX
BBIPXCHUH, COJEPIKAIINUX CTETICHU U
KOpHU

19.11.25

42

HppatmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PEIICHUS
UPPALMOHATIFHBIX YPaBHEHUI

19.11.25

43

WppanmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PEIICHHUS
UPPaLMOHATIFHBIX YPaBHEHUI

24.11.25

44

WppatmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PEIICHUS
UpPPaLMOHATILHBIX YpaBHEHUI

25.11.25

45

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUU
UPPALMOHAIBHBIX YPaBHEHUN

26.11.25

46

PaBHOCUIIBHBIE IIEPEXO/BI B PELICHUU
VMPPALMOHAIIBHBIX YPaBHEHUU

26.11.25

47

PaBHOCUIIBHBIE TEPEXObI B PELLICHUN
MPPALMOHAIIBHBIX YPaBHEHUN

01.12.25

48

PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUU
HMppalMOHAJIbHBIX YPABHEHHI

02.12.25

49

CaoiicTBa 1 rpad)uK KOPHSI N-0¥ CTETICHU

03.12.25



https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/

KaK (yHKIIMH 0OpaTHOW CTENEHH C
HaTypaJIbHBIM I0Ka3aTelIeEM

50

CBoiicTBa 1 rpauk KOpHS N-0i CTETIEHU
Kak (QyHKIMH 00paTHOM CTETICHH C
HaTypaJIbHBIM [TOKa3aTeseM

03.12.25

51

KonTpoasHnas padora: "CBoiicTBa u
rpaguk KOpHs N-0i CTENEeHH.
HppaunonajbHbie ypaBHeHus "

08.12.25

52

Cremnenb ¢ pallMOHAIBHBIM IMOKa3aTeIeM
U €€ CBOMCTBa

09.12.25

53

CTGHCHB C paI_II/IOHaJIBHLIM I10Ka3aTcJICM
U €€ CBOICTBa

10.12.25

54

CreneHsb ¢ paloHaIbHBIM MTOKa3aTeIeM
U e€ CBOMCTBA

10.12.25

55

[Toka3zarenbHas QyHKIMS, €€ CBOIICTBA U
rpaduk

15.12.25

56

Hcnonp3oBanue rpaduka GyHKIMHA 115
peuIeHus] ypaBHEHUH

16.12.25

57

Hcnons3oBanue rpaduka GyHKIUN A
peLIeHKs] YpaBHEHUI

17.12.25

58

AJIMUHHUCTPATHBHASL KOHTPOJbHAasI
padora

17.12.25

59

[TokazarenbHble ypaBHeHHs. OCHOBHbBIE
METO/IbI PEIIEHUS ITOKA3aTENbHBIX
YpaBHEHUU

22.12.25

60

[TokazaTenpHbie ypaBHEeHUs. OCHOBHBIE
METO/bl PEIICHUS TOKA3aTEeIbHbBIX
YpaBHEHUU

23.12.25

61

[TokazaTenbHbie ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHHUS TOKA3aTeIbHBIX
YpaBHEHUU

24.12.25

62

Jlorapudm uncna. CBoiicTBa Jorapupma

24.12.25




63 Jlorapudwm yucna. CpoiicTBa norapudpma 29.12.25

64 Jlorapudwm yucna. CpoiicTBa norapupma 30.12.25

65 JlecsiTHuHBIC U HATYpaJIbHBIC 12.01.26
Jorapu@msl

66 JlecsiTHUHBIC U HATYPATLHBIC 13.01.26
norapudmbl

67 [Ipeobpa3oBanue BbIpaKeHUH, 14.01.26
coJiepKalux Jorapupmol

63 [TpeoOpazoBanne BHIpaKEHHIA, 14.01.26
coJIep>KaluX Jorapudmbl

69 [IpeobpazoBaHme BBIpaKEHUH, 19.01.26
COJIEp>KalIHX JorapudMbI

70 Hor;apn(pMquCKaﬂ byHkuus, eé 20.01.26
CBOMCTBa U rpaduK

71 HorvapmpMqucxaﬂ byHkuus, eé 21.01.26
CBOMCTBa U Tpaduk

7 Hcnons3oBanue rpa?nxa byHKIMU A5 21.01.26
pelIeHUs ypaBHCHUH

73 Ucnons3zoBanue rpaibmca byHKIUU s 26.01.26
pelleHrs ypaBHEHUI
Jlorapudmuueckne ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEILICHUS 27.01.26
JorapuMHUUECKUX YpaBHEHUI
Jlorapudmuueckne ypaBHEHHUS.

75 OCHOBHBIE METO/IbI PELLICHUS 28.01.26
Jorapu(MHUUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHUS.

76 OCHOBHBIE METO/IbI PELLICHUS 28.01.26
JorapupMUUECKUX ypaBHEHUIN

77 PaBHOCHIIBHBIE TTEPEXO/IBI B pemieHnH 02.02.26
norapuMUUECKUX YpaBHEHUIN

78 PaBHOCHIIbHBIE TIEPEXOIbI B PELICHUU 03.02.26




Jorapu(pMUUECKUX ypaBHEHUIN

KonTposbHnas padora:

79 "Jlorapupmuyeckasi pyHkoms. 04.02.26
Jlorapudgmnueckune ypapHenus"
30 CuHycC, KOCUHYC, TAHT'€HC U KOTAHI'€HC 04.02.26
YKCJIOBOTO apryMEHTa
]1 CuHyC, KOCUHYC, TAHT€HC U KOTAaHI'€HC 09.02.26
YHUCJIOBOI'O apryMEHTa
32 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 10.02.26
YKCJIOBOTO apryMEHTa
33 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC 11.02.26
YHUCJIOBOI'O apryMEHTa
Tpuronomerpuueckast OKpy>KHOCTb,
84 ONpPEACIICHUE TPUTOHOMETPUUECKHUX 11.02.26
(GYHKIMH YHUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
85 ornpe/ielIeHue TPUTOHOMETPUUECKHUX 16.02.26
(GYHKIMN YHUCIOBOrO apryMeHTa
36 OCHOBHBIE TPUTOHOMETPUYECKHE 17.02.26 https://resh.edu.ru/subject/lesson/6019
(popmyibr o [start/199181/
]7 OCHOBHbIE TPUTOHOMETPUUECKHE 18.02.26 https://resh.edu.ru/subject/lesson/6019
(hopMyIBI o [start/199181/
38 OCHOBHBIE TPUTOHOMETPUUECKHE 18.02.26
(bopMyIIbI
89 OCHOBHBIE TPUTOHOMETPUUECKHE 24.02.26
hopMyJIBI
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX https://resh.edu.ru/subject/lesson/3863
90 . 25.02.26
BBIpaXXEHUI [start/199212/
[Ipeo6pa3oBaHre TPUTOHOMETPUUYECKUX https://resh.edu.ru/subject/lesson/3863
91 . 25.02.26
BBIPAKEHUMN [start/199212/
9 [TpeoOpa3oBanue TPUTOHOMETPHUECKUX 02.03.26 https://resh.edu.ru/subject/lesson/6320

BBIPAKECHU I

[start/200020/



https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/3863/start/199212/
https://resh.edu.ru/subject/lesson/3863/start/199212/
https://resh.edu.ru/subject/lesson/3863/start/199212/
https://resh.edu.ru/subject/lesson/3863/start/199212/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/

[IpeobpazoBaHme TPUTOHOMETPUUECKHIX

93 . 03.03.26
BbIpaKCHUI
94 Pelienne TpuroHoMeTpruueCKux 04.03.26 https://resh.edu.ru/subject/lesson/4735
YpaBHEHUU T [start/199274/
95 Pemenue TpuroHoMeTprUYECKUX 04.03.26 https://resh.edu.ru/subject/lesson/4735
YpPaBHEHUH o [start/199274/
96 Pemenue TPHTOHOMETPHIECKHX 10.03.26
YpaBHEHUU
97 Pemenne TpuroHoMeTpHUYECKUX 11.03.26 https://resh.edu.ru/subject/lesson/4324
ypaBHEHUI T [start/199618/
08 Pemenne TpuroHOMeTprUYeCKHX 11.03.26 https://resh.edu.ru/subject/lesson/4324
ypaBHEHUI e [start/199618/
99 Perienue TpUroHOMETPHUECKUX 16.03.26 https://resh.edu.ru/subject/lesson/6320
YPaBHEHHUI T [start/200020/
100 Pemenue TpuroHoMeTprUUeCKuX 17.03.26 https://resh.edu.ru/subject/lesson/4734
YpaBHEHUH o [start/199305/
KonTtpoJsbnas padora:
101 "TpuronoMeTpuyeckue BbIpaskeHHUsI U 18.03.26
TPUITOHOMETPUYECKHEe YpaBHeHus'"
HOCHenOBaTeHBHOCTI{’ CTIOCOOBI 3a/1aHHS https://resh.edu.ru/subject/lesson/2003
102 rnociegoBaTepHOCTEN. MeTon 18.03.26 main/
MaTeMaTUYeCKOW MHIYKLIUU -
MonOTOHHBIC 1 OTpaHHICHHBIC https://resh.edu.ru/subject/lesson/2003
103 MocJie1I0BaTeIbHOCTH. MicTopus aHanuza 23.03.26 Jmain/
OECKOHEYHO MaJIbIX -
104 A 24.03.26 https://resh.edu.ru/subject/lesson/4921
pudmMeTHIecKast Iporpeccus .03. Jconspect/200886/
105 ['eomeTpuueckas nporpeccust 25.03.26
106 beckoneuHo yObIBaromas 25.03.26
r€OMETPUYECKAsI IPOTPECCUs
107 CyMMa GeckoHEUYHO yOBIBaromen 06.04.26

r€OMETPUUYECKON MTPOTrPeCcCUuu



https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/2003/main/
https://resh.edu.ru/subject/lesson/2003/main/
https://resh.edu.ru/subject/lesson/2003/main/
https://resh.edu.ru/subject/lesson/2003/main/
https://resh.edu.ru/subject/lesson/4921/conspect/200886/
https://resh.edu.ru/subject/lesson/4921/conspect/200886/

JIMHENHBIN ¥ YKCIOHEHIUAIIBHBIA POCT.

https://resh.edu.ru/subject/lesson/5223

108 Uucino e. Dopmyiia CI0KHBIX IIPOLEHTOB 07.04.26 [conspect/326716/
JIMHENHBIN ¥ YKCIOHEHUUAIIBHBIA POCT. https://resh.edu.ru/subject/lesson/5223

109 08.04.26
Uucno e. DopMyna CI0KHBIX MPOLEHTOB [conspect/326716/
Hcnons3oBanue nporpeccuu s

110 | pemenus peabHBIX 33]1a4 IPUKIAJIHOTO 08.04.26
XapakTepa
Hcnons3oBanue nporpeccuu 1is

111 pELIeHNs PeaIbHBIX 3a7ja4 IPHUKIIAHOTO 13.04.26
XapakTepa

112 HenpepoiBHbIE ()YHKIIUU U UX CBOWMCTBA 14.04.26

13 Touka paspbiBa. AcHUMIITOTHI TpauKOB 15.04.26
GyHKIMHA

114 CpoiicTBa (yHKIMIT HETIPEPHIBHBIX HA 15.04.26
OTpE3KE

115 Hrorosasi konTpoJbHasi pabora /BITP 20.04.26

116 CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX HA 21.04.26
OTpE3Ke

117 MeTo MHTEpPBAJIOB ISl pEIICHUS 22.04.26
HEPaBEHCTB

118 Meroa UHTEpPBAJIOB Ui pELICHUS 22.04.26
HEPABEHCTB

119 HpI/IMCHEDHI/Ie CBOICTB HENIPEPHIBHBIX 27.04.26
GyHKIUH 1715 peleHust 3a1a4

120 HpI/IMeH?HI/Ie CBOICTB HETIPEPHIBHBIX 78.04.26
(GyHKUMH 715 pelieHus 3a1a4

121 IlepBas u BTOpast NpOU3BOIHBIE 29.04.26
byHKIMH

122 OnpeaeneHHve, FEOMETPUUECKHUI CMBICIT 29.04.26
MIPOU3BOJHOM

123 Onpenenenve, GU3NYECKUN CMBICIT 04.05.26

MPOU3BOIHOM



https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://resh.edu.ru/subject/lesson/5223/conspect/326716/

VYpaBHeHHEe KacaTenbHOU K rpaduKy

124 1 05.05.26
GyHKIHMH

125 VYpaBHeHHE KacaTeIbHOU K rpaduky 1 06.05.26
byHKITUU

126 [Tpou3BogHBIC 37IEMEHTAPHBIX (DYHKITHI 1 06.05.26

127 [Ipon3BoHbIE AI€MEHTAPHBIX (PYHKINN 1 12.05.26

128 [IpousBoHAs CYMMBI, MpOH3BE/ICHNS, 1 13.05.26
YaCTHOTO M KOMITO3UIIUU (YHKITUI

129 [Ipou3sBoHast CyMMBI, NpOH3BENCHHUA, 1 13.05.26
YaCTHOTO M KOMITO3ULIUU (QYHKIUI

130 [IpousBoaHast CyMMBI, MpOM3BE/ICHNS, 1 18.05.26
YaCTHOTO M KOMITO3UIIUU (DYHKITUI

131 FOHTpOJIbHaH I?'aﬁomz 1 1 19.05.26

ITpousBoaHas

132 [ToBTOpEHwE, 0606meHI/VIe," ) 1 20.05.26
cUCTeMaTH3alus 3HaHHi: "YpaBHEHUS

133 [ToBTOpEHME, 0606H1€HI§6,” . 1 20.05.26
cUucTeMaTu3anws 3HaHui: "OyHKIHH

134 [ToBTOpeHwME, O606H1€HI:I€, 1 25.05.26
CUCTeMaTH3alusl 3HAaHHUH

135 [ToBTOpEHME, O606H1€HI:I€, 1 26.05.26
CUCTeMAaTU3aIusl 3HAaHHUHA

OBIIEE KOJIMYECTBO YACOB I10 135 1

I[TPOTPAMME




6. YYHEBHO-METOANYECKOE OBECIHHEYHEHHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1IVI1 YYHEHUKA

1. MaremaTtuka. Anrebpa U Hayana MaTeMaTHueckoro aHanmmsa : 10-it kjace : yrnyOnéHHBIN YPOBEHb :

yuebHuk / A.I'. Mep3nsk, I.A. Homuposckuii, B.M. IlonskoB. — Mocksa : [Ipocsemenue, 2023

METOAUYECKHUE MATEPUAJIBI J1IJIS1 YAUTEJIA

1.

4.

Martematuka. AnreOpa u Havyala MaTeMaTH4eckoro aHanusa : 10-i kmacce : yriuyOiaéHHBINH YPOBEHb :

yuebHuk / A.I'. Mep3nsik, J{.A. Homuposckuii, B.M. IlonsikoB. — Mocksa : IIpocsemenue, 2023

Martemartuka. AnreOpa u Havyajla MaTeMaTH4ecKoro aHanusa : 11-i kmacce : yrmyOiaéHHBINH YPOBEHB :

yuebHuk / A.I'. Mepansk, JI.A. Homuposckuii, B.M. [Tonsko. — Mocksa : [IpocBemienue, 2023

Anre6pa 1 Haydajla MaT€MaTU4YC€CKOIro aHaju3a. I[I/II[E[KTI/ILIGCKI/IG MaTcpuraJbl. 10 xmacc: 0a30BbIH U

npodunsHbid ypoBHU/ M.K. [ToTanos, A.B. llleBkun — M.: [IpocBemnienue, 2021

Metonuueckue pekomenaanuu / M.K. [Totanos, A.B. llleBkun — M.: IIpocsemienne, 2021

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

Ne | HaumenoBanue Kpartkoe onucanue 3J1eKTpoOHHOT0 obpa3oBarenbHoro | IlpaBoobnanarens
/Tl | AIEKTPOHHOTO pecypca (BKJItouasi CTpyKTypy, IPeIMETHOE AJIEKTPOHHOTO
00pa30BaTENILHOTO | COJIEPKAHUE U METaJaHHbIE, TI03BOJISIONIHE 00pazoBaTeIHLHOTO
pecypca, OJIHO3HAYHO MJAECHTU(ULINPOBATDH ANEKTPOHHBIN pecypca
COCTaBUTENb 00pa3oBaTeNbHBINA Pecypc) (HauMeHOBaHUE
(coctaBuTeNn) FOPUIUIECKOTO JIUIa
3JIEKTPOHHOTO 6o dhamunus, ums,
00pa30BaTeIbHOTO 0TYecTBO (TIpu
pecypca HaJIMYWHN )
(hU3UYECKOTO JIHIIA,
KOTOpOMY B
YCTaHOBJIEHHOM
3aKOHOAATEIBCTBOM
Poccuiickon
denepanyy nopsake
TIPUHA]ICIKUT
HCKIIIOUHUTENIbHOE
IIpaBo Ha
3JIEKTPOHHBIN
o0pazoBaTeNbHBIN
pecypce)
1. YuebnsIit onnaitH-Kype s 10 kacca,
BKITIOYAIOIIUI T€OPETUYECKUE MAaTePUAIIbI, 3a/1aHUs
Y TECTBI C aBBTOMAaTHYECKOW ITPOBEPKOM MPAaBUIIBHOTO
OTBeTa JUISI BCeX pas3ziesioB (eaepanbHON pabodeit
. n
DO0P: "Anrebpa. porpaMMsl. 3a/1aHus HaIIPaBJIEHbI Ha 000 "STKacc"

10 xmacc"

¢dopmupoBaHne HHYOPMAITMOHHBIX KOMIETEHIIUH 1
0a30BBIX 3HAHUI1 B OCHOBHOM 001acTu 00y4eHus, a
TaKXe B CMEXHBIX 00J1aCTSX; CIIOCOOHOCTH K
aHAJM3y W CHHTE3Y, CIIOCOOHOCTH K PEIICHHIO 3a7ad,
npo6seM, K IPUMEHEHHIO 3HaHUI Ha IPaKTHKE.




Oco0CHHOCTD 3aJaHUH 3aKIIFOYACTCS B HATMUUH
reHepalui, MO3BOJISIONIMX 00paIaThes K
YHOpaXHCHUAM HCOOAHOKPATHO, a4 TAKKC B HAJIMINU
OAPOOHOT0 OOBSICHCHHUS PEIICHHS

D0P "4 cnam EI'D. Cpennee obiiee oOpazoBaHue.
Y4eOHbIN MOAYJIb IO PEHICHUIO TPYAHBIX 3aJaHUI

S comam EI'D. " AO M3naTenscTBO
MaTemarika o yueOHOMy nipeameTy "MaremaTuka "Ipocsemere”
(yrmy6nennsriid ypoess)". 10 - 11 kmaccer". AO
MsparensctBo "[IpocBenicHue"
DO0P "Jlomamnue 3aganus. CpegHee odliee
Jlomamraue A . ped Hl AO U3parenscTBO

3amanus. Anredpa

obpa3zoBanue. Anrebpa”, 10 - 11 xmacc. AO
HzparensctBo "[IpocBenienne"

"IIpocernienue"

Tpenaxep
"O6nako 3HaHUK".
Marematuka. 10
KJIacC

Tpenaxep "Obnako 3nanuit". Maremaruka. 10
kinace, OO0 "duzukon Jlad"

00O "®wu3ukox J1ad"

Maremaruka.
Anre6pa u Havana
MaTeMaTH4eCKOIro
aHaJIn3a.
HHTepakTuBHBIE
saganud. 10 kiace

DO0P ¢ UHTEPaKTUBHBIMU 33/TaHUSIMH pa3padoTaH IS
UCTIOJIb30BAaHUS B YPOUHOM U BHEYPOUHOM
NeSITETHHOCTH B KaYeCTBE BCIIOMOTATEIbHBIX
matepHaioB. Kypc coaep XUt MoHbIi nepedeHb
00y4aroIuX MaTepralioB AJIs OCBOEHUS IPOrPaMMBI
6a30BOro ypoBHs 10 MaTeMaTHUKE Kypca anreopsl 1
Hayaja MaTeMaTudeckoro aHanusa 10-ro kiacca.
O0P npeaHa3HayeH 11 HOMOIIM B peaqu3aliu
00s13aTenbHOM yacTH 00111e00pa30BaTEIbHOMN
IpOTrpaMMbl

00O "Ckaeunr"

bubnuoteka
IMEKTPOHHBIX
00pazoBaTeNbHBIX
pecypcoB.
Anrebpa. 10
knacc. Harnsausie

YPOKH

DneKTpOHHBIN 00pa3zoBaTenbHbIil pecypc (DOP)
pazpaboTtan ¢ yuerom ®I'OC COO u npumepHOit
IIPOrpaMMBI 110 ajiredpe cpeHero ooIero
oOpazoBanus. DOP "bubnnoTeka 3MeKTPOHHBIX
oOpasoBartenbHbIX pecypcoB. Anredpa. 10 kmacc.
Harnsgasle ypoku" cOCTOUT U3 2-X 4acTel
(Harnsinnas anreOpa. YpaBHEHHUS U HEPABEHCTBA.
I'paduxu pynkumii. 10 knacc. Harnsanas anreOpa.
Tpuronomerpuieckne GyHKINN, YPABHEHUS H
HepaBeHCTBa). DOP conepXuT TeMbl yueOHOro Kypca
o anredpe 10 kmacca

000 "OK3AMEH-
MEJINA"

Maremaruka. 10 -

KommuiekcHbiit 00pa3oBaTeNbHbIN MaTepral 1o
MaTeMaTHKE, BKIFOYAIOIINN CIIEHAPUHU YPOKOB,
CLICHapUH U3YUYEHHUS TEM, BUIEOYPOKHU, SJIEKTPOHHBIE

o T'AOY BO MI'T1Y

11 xmaccol y4eOHbIE TTOCOOHS U TECTHI C aBTOMATUYECKOU

MIPOBEPKOM JIJIs1 UCIIOJIB30BAHUS HA YPOKAX U

CaMOIIOJITOTOBKH YUaITUXCSI

[{udpoBoii Kypc pa3paboTaH B COOTBETCTBUU C

o DenepabHBIME TOCYIaPCTBEHHBIMHI

Hudposoii kypc Aep yaap
" Are6na 1 o0pa3oBaTeNbHBIMH CTaHAApTaMU, (ereparTbHbBIMU OI'AOY AITIO
Haqanap OCHOBHBIMH 00pa30BaTEILHBIMH MPOrPaMMaMH 1 "AxanemMus

YHUBEPCATbHBIM TEMATHUYECKUM KIIACCU(PDUKATOPOM MuHnpocBenieHus
MaTeEMATHUECKOTO "

JUTSL ICTIONTB30BaHUS TIPH peaTu3aliy 4acTh Poccun

agammsa" 10 xiacc

00111e00pa30BaTeIbHOM MPOTrpamMMsbl, HGOpMUpPYEMOi
YYaCTHHKAMH 00pa30BaTEIbHBIX OTHOIICHUH 10




npeamery "AnreOpa U Hayana MaTeMaTUYeCcKOro
ananmu3a" (cpenHee obmiee oOpazoBanue, 0a30BBIN
YPOBEHbB)

TectoBbIC
YIPaXHEHHSI 110
anreOpe u
HaydajaM
MaTEMaTHYECKOTO
aHannsa mist 10
Kjacca

Y4eOHO-MeToAnYeCKre MaTepHralibl o anredpe s
10 kmacca nmpeACTaBISIFOT COO0M 3a/1aHus ¢
aBTOMAaTHUYECKOU IIPOBEPKOM 110 BCEM TEMaAM
IIKOJIbHOW MPOTPaMMBbI

00O "Yuu.py"




7. JUCT ®UKCUPOBAHWSA U3SMEHEHHU U JOMOJHEHU B PABOUEN ITPOTPAMME

JMama Coznacosanue c
Iloonucw nuua,
6HeceHUsn 3amecmumenem OUpeKmopa
. Cooeporcanue eéHecuieco
U3MeHeHUil, (noonucw, pacuugposxa

8 3anuco
00noIHeHull noonucu, oama)




COTI'JTACOBAHO

[Iporokoit 3aceqaHusi METOAHMYECKOTO
coseta MBOY «JIunen Ne 13»

ot 29 aBrycra 2025 roma Ne 1

Anuna BnagumuposHa Jlemuiosa

JJOKYMEHT ITOAITMCAH
JIEKTPOHHOM HOIIINCHIO
" amecturens qupekropa mo YBP
JemunoBa Annna BragnmuposHa
[Moanucano: 29.08.2025r.
KBanuduunpoBaHHas MOAMHCH:

40B360942F31E16FDBEABOE18D96FA88
17.11.2024r. - 10.02.2026r.

COI'JTACOBAHO
3amectuTens aupexropa no YBP
Kapune ['epmanoBna Epemsin

29 aprycra 2025 rona

JOKYMEHT ITOAITMCAH
DJIEKTPOHHOM MTOANNUCHIO
3amecturens aupekropa no YBP
Epemsn Kapune ['epmanoBna
Tloanucano: 29.08.2025r.
KBanuduunpoBaHHas MOAMHCH:

677BA1C73E46C12F8003EE391E5956F4
15.10.2024r. - 08.01.2026r.







