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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo anrebpe W HayajaM MaTEeMaTHYECKOTO aHAIM3a Ha YPOBHE CPEIHEro OOIIero
oOpazoBanus noarotosieHa Ha ocioBe @I'OC OCO, ®OIT OCO, Konnenuuu npenojaBaHus MaTeMaTHKH
B Poccuiickoit @enepannn (yrBepkeHa pacnopsbkenueM [IpaBurensctBa Poccuiickoit @enepanuu oT 9
anpens 2016 r Ne 637-p), penepansHoit pabodeit mporpaMMbl BOCITUTAHUS, C Y4ETOM pacpeeEHHBIX 110
KJlaccaM IIpOBepsieMbIX TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEJIbHOM IPOrpamMMbl
OCHOBHOTO CpPE/IHET0 00pa30BaHMSL.

[losicHuTeNnbHAS 3amMCKa OTPaXKaeT OOLMe eI U 3a/1a4l U3Y4YEHHUs aareOpbl, MECTO B CTPYKTYpE
y4eOHOTO TJIaHa, a TAKXKe MOAX0Ibl K 0TOOPY COACpIKaHuUs M OTIPEACICHUIO TUIAHUPYEMBIX Pe3yJIbTaToB.

Copnepxanue OOy4YeHMs] DPACKPBIBAET COJEP)KATEJIbHbIE JIMHUM, KOTOpBIE IHpelararoTcs s
00513aTEIbHOTO N3YYEHHSI B KXKIOM KJIACCe Ha YPOBHE OCHOBHOTO CPEIHET0 00pa30BaHMSL.

[Inanupyemble pe3ynbTaThl OCBOCHHS NPOrpaMMbl MO aiaredpe BKIOYAIOT JIMYHOCTHBIE,
MeTanpeaIMeTHbIE Pe3yIbTaThl 32 BECh MEPHO]I O0yUeHUsI Ha YpPOBHE OCHOBHOI'O CpeAHEro 00pa3oBaHus, a
TaK)Ke MpeIMETHbIE JOCTHXKEHUSI 00yJaroIIerocs 3a KaxkKIbli o] 00y4eHHUs.

Paboyast mporpamma mo anredpe n Hadanmam aHanmmza st 10 «b» kimacca cocraBieHa Ha OCHOBE
CIEYIONINX JOKYMEHTOB:

Pa6ouas mporpamma no anredpe u HayasiaM MaTemMatuueckoro ananuza g 10 «by kimacca cocraBieHa Ha
OCHOBE CJIETYIOLUX IOKYMEHTOB:

o @enepanbHbiil 3aK0H OT 29.12.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoii denepanum» ¢
yuérom u3meHeHH, BHecEHHBIX [Ipukazom Munnpocsemenus ot 31.07.2020 Ne 304 (B pepakuuu
o1 04.08.2023 Ne 479-D3).

e (Oo6nactHoii 3akoH «O0 o6pazoBanuu B PoctoBckoit o0mactu» ot 14.11.2013 Ne 26-3C (B penakuun
ot 24.01.2023 Ne 824-3C).

e [Ipukaz Munmnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxknaeHuun [lopsnka opraHuzanuu u
OCYIIIECTBJICHUSI 00pa30BaTEIbHON  ACSATEIBPHOCTH 1O OCHOBHBIM  0O0II€00pa30BaTeIbHBIM
nporpaMmmMam — 00pa3oBaTeILHBIM POrPaMMaM Ha4aJIbHOTO 0OIIEro, OCHOBHOTO OOIIETO M CPETHETO
o011ero 0Opa3oBaHUsY.

e [Ipukaz MunucrepctBa npocsemenus PO ot 21.09.2022 Ne 858 "O06 yrBepkaeHun deaeparbHOro
nepeyHsi y4eOHMKOB, JOMYHIEHHBIX K  HCIOJB30BAaHMIO TPU  peal3allud  HUMEIOLIUX
rOCY/IapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTENbHBIX MPOrpaMM HadyallbHOTO OOIEro, OCHOBHOTO
oOuiero, cpeaHero oduero oopazoBaHusl OpraHU3AMSIMHI, OCYILECTBISIONIMMU 00pa30BaTEIbHYIO
NeSITeIbHOCTh U YCTaHOBJICHUS MPEAETBLHOTO CPOKa UCTIOIb30BAHMS UCKIIIOUEHHBIX Y4eOHUKOB" .

e [Ipuka3z MunucrepctBa npocsemienus: Poccuiickoit @enepanun ot 12.08.2022 No 732 «O BHeceHUH
U3MeHeHul B (denepanbHbIi TOCYAapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAAPT CPETHEro O0OIIero
oOpa3oBaHus, YTBEpXKICHHBI mNpukazoM MuHuctepcTBa oOpa3oBaHus U Hayku Poccuiickoit
®Oenepanuu ot 17 mas 2012r.Ne413».

e [Ipuka3 Munnpocsemenus Poccum ot 18.05.2023 Ne 371 «OO6 yrBepxkaeHuu QenepanbHO
00pa3oBaTeNbHON MPOrpaMMbl CPETHETO 0OIIET0 00pa30BaHUMY.

o ®epnepanbHas paboyas MporpaMMa BOCHUTaHHUS [ OOIIe00pa3oBaTeIbHBIX OpraHu3alun
(omobOpena pemieHueM (eaepanbHOrO  y4eOHO-METOAMUECKOTO OObEeIUHEHUS 10 OO0IIeMy
00pazoBanuio, mpoToko oT 23 uronst 2022 r. Ne 3/22).

e [locranoBieHue I'J1TaBHOroO rocygapCTBEHHOro caHuTapHoro Bpauya Poccuiickonn ®denepanuu OT
28.09.2020 r. Ne 28 "OO yrBepxneHun canutapHbix npaswin CIT 2.4. 3648-20 "CanurapHo-
SMUIEMHUOJIOTUIECKUE TPEOOBAHUS K OpTaHU3AIMsIM BOCIIUTAHUS U 00yUEHHS, OT/IbIXa U 03I0POBIICHHS
eTel 1 MOJIOAEXKHU".

e [locraHoBienue ['7TaBHOroO rocCyJapCTBEHHOrO caHMTapHOro Bpada Poccuiickonr ®denepanuu ot
28.01.2021 Ne2 «O0 yrBepkaenun CanlluH 1.2.3685-21 «I'urnenndeckue HOpMaTUBbI U TpEOOBAHUS
K obecrieueHHo 0€30MacHOCTH U (MITH) OE3BPEIHOCTH VIS YeJIOBeKa (PaKTOPOB CpeIbl OOUTAHUSD.



e OcHoBHas 00pa3oBaTenbHas IPOrpaMma CpeJHEro oomero oopa3oBaHus, yTBep KIEHHAs IPUKA30M
mupexTopa oT 30.08.2025 Ne 545.

e Vuebnsiii iian MAOY «Jluneir Ne 11» na 2023-2024 y4eGHBIN r0J, YTBEPKIAEHHBIM MPUKAa30M
mupexTopa oT 30.08.2023 Ne 545.

e [lonoxxenue o padoueit nmporpamme MAOY «Jluneit Ne 11», yrBepk IEHHOE IPUKA30M AUPEKTOPA OT
22.08.2025 No 455.

e Kanengapueiii yueOHbiii rpapuk MAOY «Jlumeir Ne 11» nHa 2025-2026 y4eOHbIH TO7,
YTBEPKAEHHBIN MprKa3zoM aupektopa ot 23.08.2025 Ne 455.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPE/IMETA

« Anredpa 1 HaYaJIa MAaTEeMATHYECKOI0 AaHAJIM3a».

B xozne u3yuyenust yue6Horo kypca «Anredpa U Hadyajga MaTeMaTHYECKOI0 aHaIM3a» o0ydaromuecs
MOJTy9ar0T HOBBIM OTIBIT PElICHHUs NMPUKIIAIHBIX 33]ad, CAaMOCTOSTEIHHOTO IMOCTPOCHHSI MAaTEMaTHIECKUX
MOJIeNiel pealbHbIX CHUTyallud, WHTEPIPETAlUU TIOJYYEHHBIX PEIICHHH, 3HAKOMSITCS C TpUMepaMu
MaTeMaTHIEeCKUX 3aKOHOMEPHOCTEH B MPHUPO/IE, HAYKE U UCKYCCTBE, C BBIAIOIIMMHUCS MAaTEeMaTHICCKUMHU
OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIi Kypc 00JamaeT 3HAUNTENbHBIM BOCIIMTATEILHBIM MOTEHIIMAIOM, KOTOPBIN peann3yercs
KaK uepe3 yueOHbIH MaTepua, CocoOCTBYIOMIMM (HOPMHPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepes
cnenu(uKy y4eOHOH MeATENbHOCTH, TPeOyIome MpOJODKUTENIFHON KOHIICHTPAIMA BHUMAHHMS,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJYIE€HHBIN pe3ylbTarT.

B ocHoBe Meroauku oOydyeHuss anrebpe W HadajgaM MaTeMAaTHYECKOIO aHalM3a JIEKUT
NeATeIbHOCTHBIN PUHLIUI 00yYEeHHUSL.

B crpykrype yueOGHOro kypca «Anrebpa M Hayajla MaTEeMAaTUYECKOTO AaHAIN3a» BBIJICJICHBI
CIIEAYIOIINE COJEP KATEIbHO-METOIMYeCKue JTUHUN: «Yucna u BbruucieHus», «OyHKIMH U rpadukmny,
«YpaBHeHUs U HepaBeHCTBa», «Hauana maremarnueckoro ananuza», «MHokecTBa M Jioruka». Bcee
OCHOBHBIE COJEP)KATEIbHO-METOIMUYECKUE JIMHUM M3Y4aloTCs Ha MPOTSDKEHUM JBYX JIET OOydeHHs Ha
YPOBHE CpelHero o0uero o0pazoBaHusl, €CTECTBEHHO JOMNOJHSS IPYr Apyra U MOCTENEHHO HAChIILAsCh
HOBBIMH TEMaMHU U pa3jienaMu. JlaHHbIi yueOHBIHM KypcC ABISCTCA MHTEIPATUBHBIM, IOCKOJIbKY 0ObEANHSAET
B cebe cojliepKaHHe HECKOJIbKMX MaTeMaTH4eCKUX AUCLUIUIMH, TaKUX Kak anredpa, TPUTOHOMETpHs,
MaTeMaTU4YeCKUi aHalu3, TEOpUs MHOXECTB, MaTeMaTudeckas joruka u apyrue. Ilo mepe Toro kak
oOyyaromuecst OBIaJeBatOT Bc€ OoJiee MMPOKUM MaTEMaTHUYECKUM alIapaToM, Y HUX MOCIIEI0BATENbHO
(dbopMuUpyeTCsl U COBEPUICHCTBYETCSI YMEHUE CTPOUTh MATEMaTHUECKYI0 MOJENb pealbHOW CHUTYyalluH,
IPUMEHATh 3HAHMA, MOJyYEHHbIE NPU H3Yy4EeHMHM Y4eOHOTo Kypca, Ui PEUIeHHs CaMOCTOSTEIBHO
c(opMyJIMpPOBaHHONW MaTeMaTUYECKOM 3a/1auu, a 3aTeM UHTEPIIPETUPOBATh CBOM OTBET.

CopnepxaTenpHo-MeTOAMYEeCKass JUHUA «Uuciaa M BBIUMCIEHUs» 3aBepuiaeT (opMUpOBaHUE
HaBBIKOB HMCIIOJIb30BaHMsI AEHCTBUTEIBHBIX YUCEI, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBanus. Ha ypoBHe cpenHero o6uiero o0Opa3oBanus 0co60e BHUMaHUe yaenseTcst (GOpMUPOBAHHIO
HaBBIKOB PAallMOHAJIBHBIX BBIYMCIEHUH, BKIIIOYAIOIIUX B ce€0sl MCIOJIb30BAaHUE PA3IMYHBIX (OPM 3alUCH
quciaa, yMEHHE JeNaTh MPHUKHJKY, BBIMOJHATh NPUOIMKEHHBIE BBIUMCIEHUS, OLICHUBATh YHCIOBbIE
BBIpQXKEHHUs, pabOTaTh C MaTeMaTHMYECKMMH KOHCTaHTaMHU. 3HAKOMble OOYYaloUIMMCS MHOXKECTBa
HaTypalbHbIX, IEJbIX, pPAlMOHAJIBHBIX W JEHCTBUTEIbHBIX YHCEN JOMOJHSITCS MHOXECTBOM
KOMIUIEKCHBIX 4HCeJl. B  KaXaIoM U3 3THUX MHOXECTB pacCMaTpUBAIOTCS CBOWHCTBEHHBIE €My
cnienn(uUecKre 3a1aud M OTepalyu: JIeJIeHUe Hallelo, ONEPHUPOBAHNE OCTATKAMU Ha MHOKECTBE LIEIIBIX
qucen, 0coOble CBONCTBA PALIMOHAIBHBIX U UPPALMOHATBHBIX YHCel, apu(MeTHUeCKue olepalnu, a TakxKe
U3BJICYEHUE KOpHS HATypaJlbHOM CTENeHM Ha MHOXECTBE KOMIUIEKCHBIX uucen. braromaps
MOCIIEIOBATEIbHOMY DPACIIMPEHHUIO KPYra HCHOJb3YEMbIX YHCET M 3HAKOMCTBY C BO3MOXHOCTSIMHU HX



MPUMEHEHHUS [T PeIIeHHs pa3InyHbIX 3a/1a4 (POpPMHUPYETCs MPEICTaBICHHE O €INHCTBE MATEMATUKU KaK
HayKd U e€ POJM B IMOCTPOCHHHM MOJIENEH pPEaTbHOTO0 MHUpPA, IIHPOKO HCIHOJIB3YIOTCS 0000IIeHHEe H
KOHKpETHU3aLUs.

JIuaus «YpaBHEHMsSI U HEPABEHCTBA» pPEANM3yeTCs Ha MPOTSHKEHUM BCEro OOy4YEHHs] Ha YPOBHE
cpeanero obmero oOpa3oBaHus, MOCKOJIBKY B KaXAOM paszene l[IporpaMMmel mpenycMOTPEHO pelieHue
COOTBETCTBYIOIIMX 3a/a4. B pesynbrare oOywaroluecs: OBJa/Je€BalOT Pa3IMYHBIMU METOJAMM PELICHUS
paloOHaIbHBIX, HPPAlMOHAJIbHBIX, IOKAa3aTEJIbHBIX, JOrapu@MUYECKUX M TPUTOHOMETPUUYECKHX
YpaBHEHUH, HEPAaBEHCTB W CHCTEM, a TAKXKE 3aJad, cojepkauux napaMmerpsl. llomydeHHble yMeHuUs
IIUPOKO HCIIOJIB3YIOTCS TpPHU HUCCIEAOBAaHMHM (YHKIUH C TOMOIIBIO IMPOW3BOJHOW, NPU PpEIICHUH
MPUKIIAJIHBIX 33/1a4 U 3a]a4 Ha HAX0X/JICHUE HAauOOJBIINX M HaUMEHBIINX 3HaueHWH (QyHkuuu. JlanHas
coJiepKaTebHas JIMHUS BKIIOYaeT B ce0s Takke (OPMHUPOBAHWE YMEHHUH BBIMONHATH Pacu€Thl MO
¢dbopmynam, npeoOpa3oBaHMsl pallMOHAIBHBIX, UPPAIIMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a
TaK)K€ BBIPAKEHUM, COJEpXallUX CTeneHu U Jjorapudmel. bmaronaps u3ydeHHIo anredpandyeckoro
MaTepuaga MPOUCXOJUT JajbHeillllee pa3BUTHE aITOPUTMUYECKOTO U aOCTPaKTHOTO MBIIUICHUS
oOyuarouuxcs, GOpMUPYIOTCS HaBBIKU JIEIYKTUBHBIX PacCyXICHHM, paboThl C CUMBOJIBHBIMU (hopMamH,
MIpe/ICTaBICHMS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE PABEHCTB U HepaBeHCTB. AnreOpa npejyiaraer
3¢ deKTUBHBIE UHCTPYMEHTHI I PEUICHUS NMPAKTUYECKMX U €CTECTBEHHO-HAyYHBIX 3a7ay, HAarJIsIIHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToanueckas JTUHUA «DyHKIUU U TpaduKW» TECHO INEperuieTaeTcsl ¢ IPyruMHu
JUHUSAMHU Yy4eOHOTO Kypca, TMOCKOJbKY B KaKOM-TO CMBICIE 3a/JaéT MOCIeI0BaTENbHOCTh W3YYEHHUS
Matepuana. M3yueHue cTeneHHoH, oKa3aTeabHOH, JJIorapu(MUIeCKOi U TPUTOHOMETPUUECKUX (PYHKIIMIH,
UX CBOWCTB U I'paKOB, UCTIOJIb30BaHNE PYHKUUN /Ui penIeHus 3aa4 U3 JPYrux y4eOHBIX MPEeIMETOB U
peanbHON JKMU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM aHAJIM30M, TaK U C PELICHUEM YpaBHEHHH U
HepaBeHCTB. [Ipu 3TOoM Oosiblioe BHUMaHUE ynensiercss GOpMUPOBAHUIO YMEHMsI BbIpaXkaTh (popMyinamu
3aBHUCUMOCTH MEXAY pa3IMYHbIMU BEJIMYMHAMH, MCCIEIOBATH IOJIy4eHHbIE (YHKLIUHU, CTPOUTH HX
rpadukn. Marepuan 5ToM coAepKaTeIbHOW JIMHWM HAIeJIeH Ha pa3BUTHE YMEHUH M HABBIKOB,
MO3BOJISIOIIMX BBIPAXKATh 3aBHUCHMOCTU MEXJY BEIMYMHAMU B PA3IM4HON (opMme: aHATUTHUYECKOH,
rpapudeckoil u cioBecHoil. Ero m3yueHue crnocoOCTBYyeT Pa3BUTHIO aITOPUTMHUYECKOTO MBIIIICHHUS,
CIOCOOHOCTH K 0000LIECHNIO U KOHKPETH3allUH1, UCII0JIb30BAaHHUIO aHAJIOTHA.

CopnepxatenpHas inHus «Hadana MaremMmaTuyeckoro aHanu3a» MO3BOJISET CYLIECTBEHHO PACIIUPHUTh
Kpyr Kak MaTeMaTH4eCKuX, TaK W HPUKIAJHBIX 337ad, JOCTYNHBIX OOy4YarolIMMCS, TaK Kak y HHX
HOSIBJIACTCSI BO3MOXKHOCTb CTPOUTbh TpaUKH CIOXKHBIX (YHKUUH, ONpenessaTe UX HauOOoJblIME U
HaUMEHbIINE 3HAYCHMs], BBIUUCIATH IUIOMAAN Guryp u o0bEMBI Tell, HAXOIUTh CKOPOCTH U YCKOPEHUS
nporeccoB. JlaHHass cojepxkareibHas JIMHUS ~ OTKPBIBA€T HOBBIE BO3MOXHOCTH  IOCTPOEHUS
MaTeMaTUYeCKUX MOJeNell pealbHbIX CHUTyalluil, [03BOJIIET HAXOAWUTh HAWIydllee pELIeHUE B
IOPUKIAJAHBIX, B TOM 4YHCJIE€ COLMAJIbHO-?KOHOMMYECKHMX, 3a/JadaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTU4YeCKOT0 aHaju3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (OPMaIbHO-JOIMUYECKOIO U
KpPEaTUBHOIO MBILUIEHUS, (POPMUPOBAHMIO YMEHUIl pacrio3HaBaTh IPOSIBIECHUS 3aKOHOB MaTEeMAaTHKH B
Hayke, TeXHUKe U HcKyccTBe. OOyyaronuecs: y3HaoT O BBIJAIONIUXCS pe3yibTaTaX, MOJTy4eHHbIX B X0OJ€
Pa3BUTHS MaTEMAaTUKU KaK HayKd, 1 00 UX aBTOpax.

ConeprxaTenbHO-MeTOAMUYECKast TMHUSA « MHOKECTBA U JIOTUKA» BKJIIOUAET B CE0s 2JIEMEHTHI TEOPHH
MHOKECTB U MaTeMaTU4EeCKOU JIOTUKHU. TeopeTHKO-MHOKECTBEHHBIE NPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC ULIKOJBHOW MaTeMaTUKU W MpeularaloT Hambosiee YHHBEPCAJBbHBIM S3bIK, OOBEIUHSIOMUI Bce
paszesbl MaTEMaTUKU U €€ MPUIIOKEHUM, OHU CBSA3BIBAIOT Pa3HbIE MAaTEMaTHYECKNUE TUCLUILUIMHBI U UX
NPUIIOKEHUS B erHOe 1esoe. [10aToMy BaskHO JaTh BOZMOYKHOCTH 00Yy4JaroLIeMycsi TOHUMAaTh TEOPETUKO -
MHO>KECTBEHHBIH SI3bIK COBPEMEHHOM MAaTEMAaTUKH U MCIOJb30BaTh €r0 Ul BBIPAKEHUS CBOUX MBICIIEH.
JpyruM BaXXHBIM NPU3HAKOM MAaTEMAaTHKH KaK HAayKH CJIEAYEeT NPU3HATh CBOWCTBEHHYIO €l CTPOroCTb
00OCHOBaHMH M CJI€JOBaHUE ONpEeAEIEHHBIM NpaBUJIaM TOCTPOCHHUS J0KA3aTeNbCTB. 3HAKOMCTBO C



AJIEMEHTaMU MAaTEeMaTH4ECKOM JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUS 00YyJaroIuXCs,
MO3BOJISIET MM CTPOUTH CBOM DPACCYXJEHUS Ha OCHOBE JIOTHYECKUX TMpaBH, (HOPMHUPYET HaABBIKH
KPUTHUYECKOTO MBIIIJICHUSL.

HEJA U3YYEHUSA YYEBHOI'O IPEJIMETA «Aaredopa u Ha4yasa

MATEMATHYIECCKOI'O aHAJIHU3a ».

B yueOGHOM Kkypce «AureOpa W Hadaisa MaTeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTU4YCCKOT0 MOJACIIMPOBAHUSA, KOTOPBLIC IIPU3BAaHbI CII0COOCTBOBATH q)OpMPIpOBaHI/IIO HaBBbIKOB
MOCTPOSHHSI MOJIENICH PeabHBIX CUTYAIIMid, UCCIIEIOBAHMS STHX MOJIENICH C IIOMOIMIBIO anmapara anreopsl
U MaTCMaTUYCCKOI'0 aHaliu3a, MHTCPIIPECTAalU IOJTYYCHHBIX PC3YJIbTAaTOB. Takue 3alaHus BIIJICTCHBI B
KaX/IbI U3 Pa3/IeNOB MPOTPaMMBI, IOCKOJIBKY BECh MaTepHall yaeOHOTO Kypca IUPOKO HCIIONB3YETCS TS
pelIeHns MpUKIaaHbIX 3a7a4. [Ipy peneHun peanbHbIX MPaKTHYECKUX 3a7ad 00ydaroluecs: pa3BUBaOT
HaOJII0aTeIbHOCTh, YMEHNE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparnpoBaThCsl, MCIOIb30BaTh aHAIOTHIO,
00001IaTh W KOHKPETU3UPOBATh MpodieMy. JleaTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHHS
MIPUKJIAIHBIX 3aJ]ad OpraHu3yeTcsl B Mpoliecce U3yYeHHs! BCceX TeM y4eOHOro Kypca «AnreOpa v Hayana
MaTeMaTHIECKOTO aHAIH3ay.

MECTO YYEBHOI'O IIPEJIMETA «AJreopa u Ha4yajia MaTeMaTH4€CKOI0
ana;iu3a » B YUEBHOM IIJIAHE.

Ha wusyuenue anreOpsl M Havanm aHanu3a 10 Kiacca OCHOBHOTO cCpelHEro oOpa3oBaHHUS Ha
yrIyOJIeHHOM ypOBHE B yueOHOM IutaHe oTBoauTCs 136 yacoB (4 yaca B HEEIIO).
B 10 xmacce «b» B pamkax opraHu3aldd KOHTPOJIS 3a pealu3alueld MNporpaMMbl HCHOJIb3YHOTCA
CIIEAYIOIINE BUIBI MMCbMEHHBIX PabOT: KOHTpOJbHAs padoTa (10)
VYyebnast mporpamma paccunTana Ha 136 yacos.
Pabouyas mporpamma 1o Kypcy «Anredpa u Hadana ananuza» B 10 kiacce «b» cocTaBieHa B COOTBETCTBUH
¢ Y4eOHBIM TUTaHOM, KaJICHJIAPHBIM Y4eOHBIM TpadUKOM M pacricaHueM yueOHbIX 3aHsaTui Ha 2025-2026
y4eOHBIN TO11 1 peaju3yercs 3a 133 yaca.

COKpaH_IeHI/Ie Ha 3 yaca OCYHICCTBJICHO 3a CYET UTOTOBOTO IIOBTOPCHUS.

COJEP XAHME OBYYEHUA

Yucaa ¥ BLIYUCTIEHUS

PanvonanbHple unciaa. OOBIKHOBEHHBIE W JCCATHYHBIE JPOOH, TMPOIEHTHI, OECKOHCUHBIC
nepuoandeckue Apoou. Ilpumenenue npoOeld W TPOLEHTOB I pEHICHUS MPUKIATHBIX 3a7ad W3
pa3IMYHBIX OTpaciiell 3HAaHUH U peaTbHOM KU3HU.

JleificTBUTENbHBIE YKclia. PalinoHanbHbIe U HPPAIMOHAIIBHBIE YHClIa. ApU(PMETHUSCKHIE OTIEPaIlUU C
NEUCTBUTENBHBIMA YHCIaMU. MoOJyiab JAEWCTBUTENBHOTO 4YHCIa W ero cpoiictBa. [IpubmmkéHHbIE
BBIYMCIICHUS, IPABUIIA OKPYTJICHUS, TPUKUJIKA U OLIEHKA PE3YNIbTaTa BRIUUCICHUN.

Crenens ¢ uenbiM nokasareneMm. bunom Herotona. Mcnonp3zoBanue noaxoxasimiei popmbl 3anucu
JNEHUCTBUTENBHBIX YMCEN ISl PEIICHHS IPAKTUYECKUX 3a/1a4 U MIPEACTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaIbHON CTETICHHU U €r0 CBOMCTRA.

CreneHb C pallMOHAJIBHBIM MOKAa3aTeIEM U €€ CBOMCTBA, CTENEHD C ICUCTBUTEIIbHBIM ITOKA3ATEIEM.

Jlorapudm yucna. Coiicta norapudma. JlecaTHdHbIE U HATypalIbHBIE TOTapU(PMBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YMCIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC M ApKTaHT€HC
YHUCJIOBOIO apryMEHTa.

YpaBHeHHUS U HEPABEHCTBA



ToxnmecTBa U TOXAECTBEHHBIE IpeoOpa3oBaHus. YpaBHEHHUE, KOPEHb ypaBHEHHS. PaBHOCHUIIbHbIC
YpaBHEHUS U ypaBHEHUsI-clieAcTBUs. HepaBeHCTBO, pellieHue HEpaBEHCTBA.

OCHOBHBIE METOJIbI pEIICHUS WENbIX W JPOOHO-pallMOHAIBHBIX YPaBHEHUH W HEPaBEHCTB.
MHoOrouneHsl 0T OJHON NEPEMEHHOM. /leleHrne MHOTO4YJIEHa HA MHOTOWIEH C OcTaTKoM. Teopema besy.
MHorouiieHsl ¢ nenbiMu ko dunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BRIPAKECHHIA, COACPIKAIINX CTETICHN U KOPHH.

Wppanmonanshble ypaBHeHU. OCHOBHBIE METO/IbI PELLIEHUS UPPAIMOHATIbHBIX YPABHEHUH.

[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHbIX YPAaBHEHUH.

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIHNX JIOTAPUPMBI.

Jlorapudmuueckue ypaBHeHHsE. OCHOBHBIE METO/IbI PEIICHHUS JTOTAPHU(PMHUECKIX YpaBHEHUH.

OcHoBHble TpUuroHometrpuueckue Gpopmyisl. [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIPAXKEHUI.
Pemrenne TpUroHOMETpUYECKUX YPABHEHUN.

Pemenue cucrem JIMHENHBIX ypaBHEHUNH. MaTpuna cucteMsl JTUHEHHBIX ypaBHeHU. OnpenenuTenb
MaTpullbl 2X2, €ro reoOMETPUYECKHIl CMBICI M CBOMCTBA, BBIYMCIIEHHE €ro 3HAY€HUs, MPUMEHEHUE
OTIPENeNUTEINS Ul PELIEHHs] CUCTEMBI JIMHEHHBIX ypaBHEHUH. PelieHne npukiaaHbIX 3a7a4 ¢ IOMOIIbIO
CHUCTEMBbl JIMHEHWHBIX ypaBHEHHU. HccimemoBaHue MOCTPOEHHOW MOJENNW C TMOMOIIBI0 MaTpUll H
OTIpEIETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEIIEN peaIbHOM CUTYyalluy C IIOMOIIBIO0 YPAaBHEHUI U HEPABEHCTB.
[IpumeHeHne ypaBHEHHI W HEpaBEHCTB K PEIICHUI0 MaTeMaTHMYeCKUX 3aJad U 3aJad W3 pa3iINyHbIX
oOrnactell HayKH U pealbHOM KU3HU.

DyHKIUHN U TPadUKH

OyHKuMs, cnocoObl 3anaHust QyHKuuMu. B3zanmuo oOpatnble (yHkiuu. Kommosuius QyHKIuil.
I'padux dynakumun. DnemeHTapHbie TpeoOpa3zoBanus rpaduKkoB (PyHKITHIA.

OO6mactp ompeneneHuss W MHOXeCTBO 3HaueHWd OGynakumu. Hymm ¢yHkmuu. IIpomexyrku
3HAaKONOCTOsIHCTBA. Y&THble M Heu€THble (QyHKUuHU. [lepuonmueckue ¢ynkuun. I[Ipomexyrku
MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI (pyHKIMU. HanGombliee 1 HauMeHbIlIee 3HAUCHUS
(YHKIIUM HAa TIPOMEXKYTKE.

JIuHeliHas, KBaJgpaTH4HAs U JApOOHO-IMHEHHAas GQYHKUMU. OJEMEHTApHOE WCCIIE0BAaHUE U
IIOCTPOEHHUE UX I'PaHKOB.

CreneHHas GpyHKIMS C HaTYpaJbHBIM U IIEJIBIM TOKa3areneM. E€ cBolicTBa u rpaduk. CBoicTBa U
rpaduK KOpHS N-0i CTENEH! Kak (pyHKIIMM 0OpaTHOM CTENEHU C HaTypalbHbBIM [10Ka3aTelIeM.

IToxa3zaTenpHas u gorapupmudeckas GyHKIUH, UX cBoMcTBa U rpaduku. Vcnonb3oBanue rpadpukoB
GYHKIMN U1 peIIeHUs] YpaBHEHUH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpEIEICHHE TPUTOHOMETPUYECKUX (GYHKUUH YHCIOBOIO
apryMeHTa.

OyHKIMOHANbHBIE 3aBHCHMOCTHM B pealbHbIX Ipoleccax U sABICHUAX. [paduku peanbHbIX
3aBUCUMOCTEM.

Havaja maTteMaTH4ecKOro anajmsa

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs MOCJIeIOBaTeNbHOCTEH. MeToJl MaTreMaTHYecKon
UHAYKIAA. MOHOTOHHBIE W  OrpaHMYEHHBIE IIOCIIENOBATENbHOCTH. VcTopus BO3HMKHOBEHUS
MaTeMaTHYeCKOTO aHaIN3a Kak aHaJIn3a OECKOHEUYHO MaJIbIX.

Apugmernueckas M reoMerpuyeckas Nporpeccuu. beckoHeyHO yObIBaroIias reoMeTpuyecKas
nporpeccuss. CyMMa OecKOHEYHO YObIBarolled reoMeTpuueckoil mporpeccuu. JIMHeHHBI U
SKCHOHEHIMAIBHBIM pocT. Ynucno e. @opMyia ClI0XKHBIX MPOLEHTOB. Mcnosnp30BaHnue NMpOrpeccuu A
pELIeHNs pealIbHBIX 3aJa4d IPUKIAJIHOTO XapaKTepa.

HenpepbiBHbIe (QYHKIIMM U UX CBOWcTBa. TOYKHM paspbiBa. ACHUMNTOTHI TI'paUKOB (PYHKIIMMA.
CBoiicTBa (QYHKIMI HeNpephIBHBIX Ha OTpe3ke. MeToJ HMHTEpBaJOB JUIS PpEIICHUS HEpaBEHCTB.
[IpumMeHeHne CBOWMCTB HENIPEPHIBHBIX (DYHKIUH JUTsl peIIeHus 3a/1a4.



[lepBas u BTOpas npousBoaHble QyHKIMH. OnpeaeneHne, reOMeTpUIeCKuil 1 (PU3NIECKUN CMBICIT
MIPOM3BOIHON. YpaBHEHHE KacaTEIbHON K TpaduKy QyHKIIHH.

[IpousBoaHbie dreMeHTAapHBIX (GyHKUMA. IIpou3BogHAas CyMMBI, MpPOHM3BEACHUS, YAaCTHOTO U
KOMIIO3UIIUU (PYHKITHA.

MHoKecTBa M JIOTHKA

MHoXecTBO, Omepalry HajJ MHOXKECTBAMU M WX CcBoWcTBa. Jluarpammer Oiliepa—Benna.
[IpuMeHeHne TeOPETUKO-MHOKECTBEHHOIO allliapara Juisi OMCAaHUs PEAIbHBIX IIPOLIECCOB U SIBJICHUH, IIPH
pelIeHNH 3a1a4 U3 IPYruX y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MAaTEeMaTHYeCKOTO OOBEKTa, CIEJCTBHE, JOKa3aTeNbCTBO,
PABHOCHUJIBHBIE YPABHEHUS.

I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA YUEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUUYECKOT'O AHAJIN3A» (YT JIYBJIEHHBIN YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIIEI'O OGPA3OBAHIA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaaaHcKOro BOCIIMTAHMSA:

chOpMUPOBAHHOCTh TPAKITAHCKON TO3WIHUHM OOYUYaIOMIEroCsl KaK aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUUCKOro oOOIIecTBa, MpPEACTaBIeHHE O MAaTeMaTUYeCKMX OCHOBaX (YHKUIHOHUPOBAHUS
Pa3IMYHbIX CTPYKTYD, ABJICHUI, IPOLEAyp IPakJaHCKOT0 00111ecTBa (BBIOOPHI, OIPOCHI U APYrO€), YMEHHE
B3aMMO/ICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU € MX (DYHKIMSIMU U Ha3HAUCHUEM;

2) NIATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKOM TPaXJAHCKOW MJICHTUYHOCTH, YBAKCHHsS K TMPOILJIOMY H
HACTOSIILIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTH)KEHHMSIM POCCHHCKHX
MAaTE€MaTUKOB M POCCHUMCKOW MaTEMAaTHYECKOM IIKOJIbI, MCIOJb30BAHUE 3THX NOCTHKEHUH B JPYTHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEHl poccHilcKOoro Hapona, chOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, 3TUYECKOrO IMOBEJCHHUS, CBSI3aHHOIO C MPAKTHUYECKUM MPUMEHEHHEM NOCTHXKEHHIH HayKu U
JesITeNIbHOCTBIO YYEHOT0, OCO3HAHKE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOUAs JICTETUKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PELICHUN, pacCcy>KIeH!I, BOCIPUUMYUBOCTh K MAaTEMAaTHUECKUM acCIeKTaM Pa3IndHbIX
BHJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTHUeCKHE 3HAHHMs B HMHTEpPEcax 3J0pOBOTO H
0e30macHOr0 00pasza KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3J0POBBIO (30pOBOE MHTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATUA M OTIbIXa, PEryispHas ¢u3nyeckas aKTUBHOCTB), (pusmueckoe
COBEPILIEHCTBOBAHUE MIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTENIBHOMN JESATENBHOCTHIO;

6) TPyA0BOro BOCIMTAHUSA:

TOTOBHOCTh K TPYyAYy, OCO3HAaHHE IIEHHOCTU TPYIOMIOOMS, HWHTEpPEeC K pa3Iu4HbIM cdepam
npodeccruoHabHOM 1eATeNbHOCTH, CBI3aHHBIM C MATEMATUKON U €€ MPUJIOKEHUSIMH, YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOP OyayIei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KHU3HEHHBIE IJIaHBI, TOTOBHOCTh
U CIOCOOHOCTh K MAaTeMaTHYeCKOMY 0Opa30BaHUIO M CaMOOOpPa30BaHUIO Ha MPOTSIKEHUH BCEH KU3HU,
TOTOBHOCTb K AKTUBHOMY YYacTHIO B PEIIEHUU MPAKTUUECKUX 3a]]a4 MaTeMaTH4EeCKO HapaBI€HHOCTH;

7) 3K0J10rH4eCKOro BOCIIUTAHUSA:



C(bOpMI/IpOBaHHOCTB 9KOJIOTHYECKOM KYJIbTYpPbI, IOHUMAHUC BJIMAHUA COLMUAJIBHO-3KOHOMHWYCCKUX
MPOIIECCOB HA COCTOSIHME TPHPOTHOW M COLMAIBHOM Cpeabl, OCO3HAaHHE TIJI00AbHOIO XapakTepa
3KOJIOTHYCCKHUX Hp06JIeM, OpUuCHTAlMA HAa NPUMCHCHUC MAaTCMAaTUYCCKUX 3HAHUU IJId pCUICHUA 3a/la4 B
o0JacTH OKpYyKawmield cpeipl, MIIAaHNPOBAHUE MOCTYIIKOB M OIICHKH WX BO3MOXKHBIX TOCIEIACTBHUN IS
OKpYKaroILEen Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMUSL:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00IIeCTBEHHOH IPAaKTUKH, TOHUMaHHE MaTeMaTHIECKO HAyKH Kak c(hepbl YeJT0BEYECKON eI TeIbHOCTH,
3TarnoB e¢ Pa3BUTHA W 3HAYUMOCTH JIA PA3BUTHUA LHUBUIM3AlUH, OBJIAACHHUC A3BIKOM MATCMATUKHU U
MaTeMaTHYeCcKOi KYJIBTypOfI KaK Cp€ACTBOM IIO3HAHHA MHPA, TOTOBHOCTb OCYHICCTBJIATH HNPOCKTHYIO U
HCCIIEA0BATENILCKYIO AEATEIbHOCTS HHAUBUAYAIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHBbIE YHHMBeEpPCAJbHbIE YueOHbIE el CTBUS

Ba3oBble jornueckue aecTBus:

BBIABJIATE U XAPaKTCPHU30BATH CYIICCTBCHHBLIC IPU3HAKHW MATECMATUUYCCKHUX 06T)eKTOB, HOHHTI/Iﬁ,
OTHOIICHUH MEXAY HOHIATUAMH, POPMYIUPOBAThH ONPEACTIECHUS OHITUH, YCTaHABINBATh CYIIECTBEHHBIN
MPU3HAK KJacCU(DUKAIINN, OCHOBAHUS 11 0000IICHUS U CPAaBHEHU S, KPUTEPUH MPOBOJUMOTO aHAJIH3A;

BOCIIPUHUMATh, (GOpPMYIUPOBAaTH U  MPeoOpa3OBbIBATh  CYXKJEHUS:  YTBEpAUTEIbHbIE WU
OTPULATCIIBHBIC, CIUHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHEIC,

BBIABJIATE MAaTEMATUYCCKHUE 3aKOHOMEPHOCTHU, B3aMMOCBA3HW U IMPOTHBOPECUNA B (baKTax, JaHHBbIX,
HAOMIONEHUSAX M YTBEPXKACHUSIX, IMpeajaratb KpPUTEPUM JUIS BBISIBICHUS 3aKOHOMEpPHOCTEH U
MPOTUBOPEUHIA;

JeNaTh  BBIBOABI C HCIOJb30BAaHHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

MPOBOJUTH CAaMOCTOSTENbHO J0Ka3aTeNbCTBA MAaTEMaTHYECKHX YTBEPKACHUU (MpAMblE U OT
MIPOTUBHOT0), BBICTpanBaTh ApPryMEHTALUIO, MPUBOAUTH MPUMEPbl U KOHTPHIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXJACHHS U BHIBOIbI;

BBIOMpATh CcMoco0 pelieHus ydyeOHOHM 3amauu (CpaBHUBATh HECKOJIBKO BAapUAHTOB pEILICHMS,
BbIOMpaTh HanboJIee MOAXOASIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBareabCcKHe NeliCTBHA:

HCII0JIb30BATh BOMPOCHI KaK UCCIIEeI0BATENbCKII HHCTPYMEHT MO3HAHUS, (GOPMYIUPOBATh BOIPOCHI,
¢bukcupymome mpoTUuBOpeyne, npodiaeMy, yCTaHaBIMBaTh UCKOMOE U JIaHHOE, (popMUpOBaTh TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

MIPOBOJUTH CaMOCTOSATENBHO CIUIAHUPOBAHHBIM SKCHEPUMEHT, HCCIEAOBAHHE IO YCTAHOBJICHUIO
OCOOCHHOCTEl MaTeMaTH4eCKOro OOBEKTa, SBJICHUS, MPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMU, SIBJICHUSAMH, ITPOLIECCAMH;

CaMOCTOSITENIbHO  (popMynupoBaTh 0000IIEHUS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HAOMIOJICHUS, HUCCIEIOBaHMs, OLIEHUBATh JOCTOBEPHOCTh TOJYYCHHBIX pE3YyJlbTaTOB, BBIBOJAOB H
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOKHOE Ppa3BUTHE MpOIlECcCa, a TaKXKE€ BBIABUTATh MPEANOJIOKEHHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanueii:

BBISIBIISITH AePUIMTH HHGOPMAIUH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BOIIPOC U JUIS PEIICHUS
3a/1auu;

BBIOMpATh NH(GOPMAIIUIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHATHU3UPOBATh, CUCTEMATU3HPOBATh U
HMHTEPIPETUPOBATH MHPOPMAIIHIO Pa3IUYHBIX BUJIOB U (hOPM MpeACTaBICHUS;



CTPYKTYpUpOBaTh HH(OpMAIHMIO, MPEACTaBIATh €€ B pa3IuuHbIX (opMax, HUIIOCTPUPOBATH
rpaduyuecKy;
OLICHUBATh HAAEKHOCTH UH(OPMAITIH IO CAMOCTOSTENEHO C(HOPMYIMPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe el CTBUS

OO0wmenne:

BOCIIpMHUMATbL U q)OpMy.HI/IpOBaTL CYXXICHHA B COOTBCTCTBHU C YCIIOBUAMU U LECIIAMU O6HIGHI/I$[,
SAICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUA B YCTHBIX W IMHCbBMCHHBIX TCKCTAX, AaBaTb
IIOSICHEHHUS 110 XOly pEeLIEHUs 3a/1a4i, KOMMEHTHPOBATh IIOJIyY€HHBIN PE3YyJIbTaT;

B X0ji€ 00CY)X/IEHHsI 337]aBaTh BOIPOCHI 0 CYIIECTBY 00CYXKAaeMOM TeMbl, TPOOIEMBI, pelaeMoin
3aaa4M, BBICKA3bIBATbL WJACH, HALCJICHHLIC Ha IIOMCK PCHICHUA, COIIOCTABJIATH CBOM CYXIACHHUA C
CYXJCHUSAMHU JPYTUX YYaCTHUKOB JUAJIOTa, OOHAPYKUBATh Pa3jIMuue U CXOJCTBO MO3UIUI, B KOPPEKTHOMN
dhopme hopMynHpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MMpeACTaBJIATH PE3YJIbTAThI PCIICHUA 3a1a4u, OKCIICPUMCHTA, HUCCJICJOBaHUA, IMPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opmar BBICTYIUIEHMSI C Y4E€TOM 3ajad Mpe3eHTAllMM M 0COOeHHOCTEeH
ayJIUTOPHUH.

PeryasiTuBHbIEe YyHUBepcabHbIe YUeOHbIE NeHCTBUSA

Camoopranuszaums:

COCTaBJIATh IUIaH, aJITOPUTM PELIEHUs 33Ja4i, BIOMpATh COCO0 peleHus ¢ y4ETOM UMEIOLIUXCs
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIIEHUM C
y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, YMOLHMOHAJIbHBIH HHTEJVIEKT:

BIIJIETh HaBBIKAMHM TIO3HABATENLHOM pediekcuu Kak OCO3HaHMsI COBEpUIaeMbIX JCHCTBUN H
MBICIIUTENbHBIX TPOIECCOB, MX pPE3yIbTaTOB, BIAJAETh CIHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
rpolriecca 1 pe3yibTaTa peleHnss MaTeEMaTHYEeCKON 3aa4u;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPU PELIEHUH 33aJ]a4l, BHOCUTh KOPPEKTUBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX 0OCTOSITENIbCTB, TAaHHBIX, HAIICHHBIX OLIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3y/IbTaTa LEIU U YCIOBUSM, OOBSICHITH NMPUUYMHBI JTOCTHXKEHUS WIH
HEJOCTUKEHUSI pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUThH OLIUOKY, AaBaTh OLEHKY MPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEILHOCTD:

MMOHUMATh U UCIIOJIH30BAaTh MIPEUMYILECTBA KOMaHAHON M MHAUBHUAYaIbHON pabOThl MpU PELICHUH
y4eOHBIX 3aJa4, MPUHUMATh LeIb COBMECTHOM NIESTEIbHOCTH, MIIAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThl, pacpeeNaTh BUAbI padoT, TOTOBapUBATHCSA, 00CYKIATh MPOLIECC U PE3yabTAT paboThl, 0000IIaTh
MHEHHS HECKOJIBKHUX JIFO/IEH;

y4acTBOBATh B IPYMIOBLIX popmax paboTsl (00CyxkAeHUSI, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBD) U
WHBIE), BBIIIOJHATH CBOIO YaCTh paObOThI M KOOPIMHUPOBATH CBOM JEHCTBUS C APYTUMH YICHAMU KOMaH/IbI,
OIICHUBATh Ka4eCTBO CBOETO BKJIAAa B OOIIUI MPOJYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMU
B3aUMOJICHCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kiacce 00ydaromuiics MOJIyYUT CIEAYIONINE MTPEIMETHBIE Pe3yabTaThl MO
OTJIeTHbHBIM TeMaM pabouell mporpaMMbl y4eOHOTO Kypca « Alredpa v Hauaina MaTeMaTHYeCKOTO aHAITN3ay:
Yuciia 1 BLIYUCTICHUA:



CBOOOJHO OMEPHPOBATh MOHITHIMH: PAIMOHAIBHOE YUCIIO, OECKOHEYHAs MepHoaudecKas Apoob,
MPOLICHTHI, UPPAUOHAIBHOE YHKCIO, MHOXKECTBA PALMOHAIBHBIX U JIEUCTBUTENIbHBIX YHCEN, MOIYJb
JIEHCTBUTEIILHOTO YHCIIA;

MPUMEHSTH JPOOH U MPOIICHTHI [T PEIICHUS MPUKIAIHBIX 337a4 U3 Pa3IMIHBIX OTPACIICH 3HAHUHN U
pealbHOM )KU3HU;

MIPUMEHSATh TPUOIMKEHHBIC BBIYMCIICHUS, PABUIIA OKPYTJIECHUs, PUKUIKY U OIEHKY pe3ysbTara
BBIYHCJICHUM;

CBOOOZHO OIEPHPOBATH MOHATHUEM: CTEIICHBb C IICIIBIM MOKA3aTeJIeM, HCIIOJIb30BATh TOIXOISIIYIO
(dhopMy 3amucH IEHCTBUTEIBHBIX YHCET JIJIST PeIICHHS MPAKTUYSCKUX 33/1a9 U MTPEICTABICHHUS TaHHBIX;

CBOOOHO OIEPUPOBATH MOHATHEM: apU(PMETHUUECKII KOPEHb HATYPATBHOU CTEIICHU;

CBOOOHO OIIEPUPOBATH TIOHATHUEM: CTETICHD C PAIIMOHAIBLHBIM ITOKA3aTelIeM;

CBOOO/IHO OTIEPUPOBATH MOHATHUSAMU: JIOTApU(M YUCIIA, TECATUUHBIC U HATYPATbHBIE JIOTapU(PMBI;

CBOOOJIHO OTIEPUPOBATH MOHATUSMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHUCIIOBOTO apryMEHTa;

OTIEPUPOBATH MOHATUIMHU: APKCHUHYC, APKKOCUHYC U apKTAHTEHC YHCIIOBOTO apryMeHTa.

YpaBHeHus1 U HEPABEHCTBA:

CBOOOJIHO OMNEPUPOBATH TOHATHSIMU: TOXKIECTBO, YypPAaBHEHHE, HEPABEHCTBO, PAaBHOCHUIIbHBIC
YpaBHEHUS U YPaBHEHUS-CIICACTBUS, PABHOCHIILHBIC HEPABEHCTBA,

MPUMEHSTHh Pa3IUYHBIE METOJBl PEIICHHUS PAIMOHATIBHBIX U JIPOOHO-PAITHOHAIBHBIX YpPaBHEHUH,
MPUMEHSTHh METO]T MHTEPBAJIOB JJIsl PEIICHUS HEPABEHCTB;

CBOOOJIHO OTIEPHPOBATH MOHATUSIMH: MHOTOWICH OT OJHOW TMEPEeMEHHOW, MHOTOYJIEH C IETBIMHU
ko3 urmenTaMu, KOpHA MHOTOUYJICHA, TPUMEHSATH JIEJICHHE MHOTOWIEHA Ha MHOTOYJIEH C OCTaTKOM,
teopemy be3y u Teopemy Buera s pemienus 3aaay;

CBOOOJHO OMEPUPOBATH MOHATUSMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHM, MaTpulia, OIpeIeIuTeNhb
MaTpuIbl 2 X 2 M €ro reoOMETPUYECKUH CMBICI, HCIOJb30BaTh CBOMCTBA Ompenenurtens 2 X 2 s
BBIYMCJICHUS €r0 3HAYEHUs, NPUMEHATh ONPEIEIUTENN JUIsl PELICHUs CUCTEMBI JINHEWHBIX YPAaBHEHUU,
MOJIEIMPOBATh PEAIbHBIE CHUTYyAllMM C TOMOUIIbIO CHUCTEMBl JIMHEMHBIX YPaBHEHMI, MCCIEI0BATh
MTOCTPOEHHBIE MOJEIIN C TOMOIIBIO MAaTPHI] M ONPEAEIIUTENCH, HHTEPIIPETUPOBATH NOJYYEHHBIN PE3YibTaT;

HCII0JIb30BATh CBOMCTBA JIEUCTBUI C KOPHSAMU JJIsl TpeoOpa30BaHus BhIPAXKEHU;

BBITIOJIHATh MPEOOPa30BaHUsI YMCIOBBIX BBIPAKEHHH, COJEp)KAlIMX CTENEHH C PalUOHAIBHBIM
IOKa3aTeseM;

MCII0JIb30BaTh CBOICTBA Jorapu(mMoB Jyist MpeoOpa3oBaHUs JOrapuPpMUUECKUX BbIPAXKECHUN;

CBOOOJHO OINEpPUpPOBaTh MOHATHUSMHU: HppPALMOHANBbHBIE, MOKa3aTelbHbIE W JIorapupMUYECKHe
YPAaBHEHUs, HAXOUTh UX PELICHHS C MMOMOILBI PAaBHOCUIIBHBIX NIEPEXOA0B UM OCYIIECTBIISAS IPOBEPKY
KOPHEN;

MIPUMEHITH OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI A7l TpeoOpa30BaHuUsl TPUTOHOMETPUUYECKIX
BBIPAXECHUMH;

CBOOOJHO OMEpUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, MPUMEHATH HEOOXOIMMbIe
(bopMyITBI IS peIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YpaBHEHHIA;

MOJENUPOBATh pealbHbIE CHUTYallUd Ha SI3bIKE anreOpbl, COCTABISATh BBIPAKEHUS, YPaBHEHUS,
HEpPaBEHCTBA M0 YCJIOBUIO 3a/1aud, MCCJEN0BAaTh MOCTPOCHHBIE MOJEIU C MCHOJb30BAHUEM arrapara
anreOpsl.

DOyHKUUH U TPauUKU:

CBOOOJHO OTEpPUPOBATH MOHATUSAMU: (YHKIIHSA, CIOCOOBI 3aJaHUs (PYHKIIMH, B3aMMHO OOpaTHBIE
byHkMH, KoMmosunusa (yHKUH, rpaduk (QYHKIUH, BBIIOJHATH AJIEMEHTapHbIE MpeoOpa3zoBaHUs
rpaduKoB (QYHKIIHIA;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: O0JIACTh OMIPEIETICHNUS U MHOKECTBO 3HAUCHUHN (PYHKITUU, HYTU
(GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;



CBOOOJHO ONEPHUPOBATH MOHATUSAMU: YETHBIC M HEUYETHBIC (DYHKIUU, MEPHOIUYECKHE (YHKIIHUH,
MIPOMEXYTKA MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBI 1 MUHUMYMBbI (DYHKITUH, HAHOOJIbIIIEE U HAUMEHBIIICE
3HaueHUE PYHKIIMH HA TPOMEKYTKE;

CBOOOJHO OINEPHPOBATH MOHATHSAMU: CTENIEHHAs (PYHKIMS C HATYPATbHBIM U IEIBIM MOKA3aTeNIeM,
rpaduk crerneHHO (YHKIMU ¢ HATypallbHBIM U IIETBIM MOKa3zarejaeM, rpauK KOPHS N-0i CTEIEeHU Kak
(GyHKIMHM 00paTHOM CTENEHU C HATypalIbHBIM TIOKa3aTelIeM;

OTICpUPOBATH MOHATHUSAMH: JMHCHHAS, KBaJpaTHYHAs W JPOOHO-IMHEHHAs (DYHKIIUH, BBHITIOTHSTH
AJIEMEHTAPHOE UCCIICOBAHKIE U TIOCTPOCHUE HX TPAPHKOB;

CBOOOHO OIEPUPOBATH MOHITHSIMH: ITOKa3aTeIbHas U JIoTapupMuIeckass GyHKIIUH, X CBOUCTBA
rpaduKu, UCIIOJIb30BaTh WX IPA(GUKH JIJIs pEIICHHS YPaBHCHUN;

CBOOOZHO  ONEPUPOBATH  IMOHATHUSMHU: TPHUTOHOMETPUYECKAsT OKPYKHOCTh,  OMpEICIICHUE
TPUTOHOMETPUICCKHUX (PYHKIIMH YHUCIIOBOTO apryMEHTa;

WCI0JIb30BaTh TpaduKu (YHKIMHA IS UCCIICOBAHUS TPOIECCOB W 3aBHCHMOCTEH TPH PEIICHUN
3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB M PEAIbHOM KU3HHU, BBIpAXKATh (POPMYyJIaMU 3aBHCHMOCTH MEXITY
BEITUYMHAMU,

Hayana MmaTeMaTH4ecKoro aHajan3a:

CBOOOIHO OIEPUPOBATH MOHATUAMU: apu(PMeTHIECKast ¥ TeOMETPUIeCcKast POTrpeccrsi, 0ECKOHEYHO
yOBIBaroas reoMeTpudeckasl Mporpeccus, JUHSHHBIH M 3KCIIOHEHITUAIBHBIN POCT, (hopMylia CI0KHBIX
MIPOIIEHTOB, IMETh NIPEJICTABIICHUE O KOHCTAHTE;

HCII0JIF30BaTh MTPOTPECCUH JIJISl PEIICHHSI PEATbHBIX 3a1a4d MIPUKIIATHOTO XapaKTepa;

CBOOOTHO OTIepUPOBATH TOHSITUSIMH MOCJICIOBATEIILHOCTb, CHI0COOBI 3a/IaHUS
MOCJIeIOBATEILHOCTEH, MOHOTOHHBIC W OTPAaHUYCHHBIC TIOCJICIOBATCIILHOCTH, TIOHHMATh OCHOBBI
3apO’KJICHHUS MaTEeMAaTUYECKOT0 aHajIn3a Kak aHann3a 0ECKOHEYHO MaJIbIX;

CBOOOJIHO OMEpUPOBaTh MOHITHSIMU: HEMPEPhIBHBIE (DYHKIIMU, TOYKH pa3pbiBa rpaduka GyHKIINH,
aACUMIITOTHI rpaduka GyHKITUH;

CBOOOJHO OINEpUPOBaTh MOHATHEM: (QYHKIIMS, HEMpephiBHAs Ha OTpPe3Ke, NMPUMEHSITh CBOWCTBA
HEeNpephIBHBIX PYHKUUHN Ui pellieHus 3a/1a4;

CBOOOJHO OINEpUpPOBaTh MOHATHSAMH: NEpBas U BTOpas MPOU3BOJHBIE (YHKIIMH, KacaTelibHas K
rpaduky GyHKINH,

BBIYHCIISATH MPOU3BOJIHBIE CYMMBbI, IPOM3BEICHUS, YACTHOTO M KOMIIO3UIIUHU JBYX (YHKIUH, 3HATDH
MIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKIINI;

UCII0JIb30BATh T€OMETPUUYECKUIN U PU3NYECKHI CMBICI TPOU3BOIHOM [Tl pEeIlICHUs 3a1au.

MHoKecTBa M JIOTHKA:

CBOOOJHO OTEpUPOBATH MOHATUAMU: MHOKECTBO, OTIEPAllMU Ha/l MHOKECTBaMH;

UCII0JIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Ui OINKCAaHUS pPeabHBIX IPOLIECCOB U
SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB;

CBOOOJHO OMEpPUPOBATh MOHITHSIMH: OTNpEAeNieHuEe, TeopeMa, ypaBHEHHUE-CJIEJICTBUE, CBONCTBO
MaTeMaTH4eCKOro 00bEKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHHUS M HEPABEHCTBA.
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12 1
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15 1
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10 1
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2,6,8,9
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Ne Jara
Tema ypoka JomalHee 3a1aHue

n/n U3y4YeHHUd
MHO0xecTBO, orepanuu HajJ MHOKECTBAaMU U UX

1 . 01.09. .1, Ne3,8
CBOICTBA

narpaMMmal Diiepa-Benna . .2, No2,

2 P Ditnepa-B 02.09 M.2, Ne2,5
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO arnmnapara st

3 03.09 Mn.2,Ne9,11,13
pelIeHus 3aaa4

4 Parnmonansabie yncia. OOBIKHOBEHHBIE U JECATUYHEIE 05.09 13 Nod6

.3, Ne 4,
IpoOu, MPOLEHTHI, 0ECKOHEYHBIE IEPUOTUIECKUE TPOOH
Paumonansueie uncna. OObIKHOBEHHBIEC U JECATUUHBIC

5 08.09 MN.3, Ne 8,10,12,14,16
IpoOu, MPOLEHTHI, OECKOHEYHBIE IEPUOTNICCKUE IPOOH
IIpnmenenue qpoOeii U MPOIIEHTOB IS PELIEHUS

6 p P P p 09.09 M.4,Ne 3,6
MPUKIIAHBIX 33]1a4
IIpnmenenue qpoOeii U MIPOIIEHTOB I PELIEHUS

7 P P p p 10.09 M.4,Ne 4.8,4.15
MPUKIIAHBIX 33]1a4

8 [elictBuTenbHbie yncna. ParmonanpHbie U 12.09 N.5,Ne5.2,5.4,
UppanrOHAIbHbIE YKCIIa ' 5.7

9 ApubdmMernueckue oneparuu ¢ AeHCTBUTEITLHBIMHU 15.09 MN.5, Ne 5.9, 5.11,
YHUCIaMU ’ 5.13

.5, Ne 5.16, 5.18,

10 | Moxaynb neiiCTBUTENEHOTO YHCTIA U €T0 CBOICTBA 16.09 5.20, 5.22,

5.24,5.26

1 [TpubmxEHHBIC BRIYUCIICHHUSI, IPABHIIA OKPYTJICHHUS, 17.09 MN.6, N2 6.2, 6.4,
MPUKHUJIKA U OLIEHKA pe3yJibTaTa BIYMCICHUI ' 6.6
OCHOBHBIE METO/IbI PEIICHHS LIETBIX U TPOOHO- M.6, N2 6.8, 6.10,

12 b . P 19.09 6.12, 6.14,
palMOHAIBHBIX YPABHEHUHN U HEPABEHCTB 6.16

13 OCHOBHBIE METOJIbI PEIICHUS LETBIX U JPOOHO- 22.09 MN.7,Ne 7.3, 7.5,
palMOHAIBHBIX YPABHEHUH U HEPABEHCTB ' 7.7

14 OCHOBHBIE METOJIbI PEIICHUS LETbIX U APOOHO- 23.09 M.7,Ne 7.9, 7.12,
palMOHAIBHBIX YPABHEHUHN U HEPABEHCTB ' 7.14,7.16

15 MHorousieHsl 0T OJHOUM IepeMeHHou. Jlenenne 24.09 MN.8,N2 8.2, 8.4,
MHOTIO4JI€Ha Ha MHOTOWIEH C OCTaTKoM. Teopema besy ' 8.6

16 MHoroujeHs! ¢ 1eabIMA K03 duiinenramu. Teopema 26.09 MN.8, No 8.8, 8.10,
Buera ) 8.13,8.15

N . .8,N2 8.17, 8.

17 Pemienue cucreM TMHEWHBIX ypaBHEHUM 29.09 8“ 281’N 8.17,8.19,

MN.9, Ne9.2,9.4,
18 Pemenue cucreM TMHEWHBIX ypaBHEHUN 30.09 9.6,9.8,
9.11,9.13
Marpuna cucTeMbl JINHEWHBIX YPABHEHUN.
. . 010.2, 10.

19 | Onpenenurens MaTpuLbl 2X2, €ro reoMeTpUIECKUi 01.10 ?0170’1 gg 10.2,10.5,
CMBICJI U CBOWCTBA; BBIUMCIIEHUE €r0 3HAUYEHUS '

20 Onpenenurens MaTpUILBL 2X2, €ro TEOMETPUUECKUI 03.10 M.11, Ne 11.2, 11.4,
CMBICII U CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHHUS ’ 116,11.8
[IpuMeHeHue onpeaenuTens 1 pelIeHUs] CUCTEMBI M11, Ne 11.10, 11.12,

21 06.10 11.15, 11.17,

JIMHEWHBIX YpaBHEHUN

11.19




Pemenne MPUKIIAJHBIX 3a/1a4 C TIOMOIIBIO CUCTCMbI

M. 11, Ne 11.21, 11.23,

22 N N 07.10 11.25, 11.27,
JTUHEHHBIX YpaBHCHUN 11.29,11.31
23 Pemrenne npukiagHbixX 3a/1a4 C TOMOIIBIO CUCTEMBbI 08.10 M. 12, Ne 12.2, 12.4, 12.6,
JIMHEWHBIX YPaBHEHUN ' 12.8,12.10
KonrpoJabsnas padora: "PanuoHajibHble ypABHEHHUST U N.12, N2 12.12,12.14,
24 . 1 10.10 12.16, 12.18,
HepaBeHcTBa. CHCTEMBbI JTHHEHHBIX YPABHEHHH 12.20,12.22
o5 ®dynknus, cnocoos! 3ananus GyHKuun. B3aumuo 1310 TZ ;92’1@93112.25’ 12.27,
oOparusie ¢pyHkiuu. Kommosunus ¢pyHKkuui 12.33
I'paduk QyHKIMH. DIEMEHTaPHbIE TPEOOPA30BAHHUS N.13, Ne13.2,13.4,
26 . 14.10 13.6,13.8,
rpagukos dyHKimit 13.10, 13.12
OO6uacTh omnpesesieHns] © MHOYKECTBO 3HaUYEHUN M.13, Ne 13.16, 13.18,
27 | dysxkuun. Hymn ¢pyaknuu. TIpoMexyTku 3HaK 15.10 13.20, 13.22,
MOCTOSHCTBA 13.24
YETHRIE U HEYETHBIC kuu. Ilepuoanueckue
28 Pyn p 17.10 M.14, Ne 14.2, 14.4, 14.6
¢byskuu. [IpoMexxyTki MOHOTOHHOCTH (PYHKIIUU
MaxkcUMyMBl 1 MUHUMYMBI kuuu. Hanbombiiee u
29 m yMbI pyH 20.10 M.14, Ne14.9, 14.11
HaWMEHbIIIee 3HaUeHUE (QYHKITUU HA TTPOMEKYTKE
. . . 014, :
30 | Jluneiinas, kBagpaTudHas U ApoOHO-IMHEHHAs GyHKIMK | 21.10 T4114;’ T A 112) 13,14.15,
DneMeHTapHOE MCCIIeIOBaHNE U TTOCTpOeHUE TpaduKoB
31 P . p pag 22.10 M.15, Ne 15.2, 15.4
9TUX (PyHKITHI
39 DneMeHTapHOE MCCIIeIOBaHNE U TIOCTpOeHUE TpaduKoB 24,10 M.15, No15.6, 15.9,
5TUX (PyHKIMI ' 15.12
o
33 | Crenens c neisiM nokaszareneMm. bunom Herotona 05.11 .15, Ne 15.14,15.16,
15.18, 15.20
34 CreneHb ¢ LeIbIM IToka3areieM. buanom Hrrotona 07.11 M.16, Ne16.2, 16.4
35 CrenenHas GyHKIUS ¢ HATYPAJTbHBIM U IEIBIM 1011 M.16, Ne 16.6, 16.8,
nokaszatenem. E€ cBoiicTBa u rpaduk ' 16.10
36 KonTpoabHas padora: "Crenennas gpynkuus. Eé 1111 ?611?1 Ne 16.12,
" " . .14,
CBOIiCTBa U rpaguk 16.16
37 Apudmernueckuii KOpeHb HaTypaIbHON CTETICHU U €T0 1211 N.17, Ne17.2,17.5,17.7,
CBOMCTBa ' 17.9,17.11
38 Apudmernueckuii KOpeHb HaTypaIbHON CTETICHU U €T0 1411 MN.17, No17.14, 17.16,
CBOMCTBA ' 17.18,17.21
[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHHIH, COAEPIKAIINX M.18,Ne 18.2, 18.4,
39 peobp P ’ P 17.11 18.6,18.8,
CTETIeHU U KOPHU 18.10
40 [IpeoOpazoBaHMs YUCIOBBIX BBIPAKEHHH, COAEPKAIUX 1811 M.18, Ne 18.12, 18.14,
CTEIEHU U KOpHU ' 18.16, 18.18
41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKESHHM, COIEPKAIIIX 1911 M.19, Ne19.2, 19.4,
CTEIEHU U KOpHU ' 19.6
42 Uppatnmonansubie ypaBHeHUs. OCHOBHBIE METOIbI 2111 M.19, Ne 19.8, 19.10,

peleHus] UPPALMOHAIBHBIX YpaBHEHHH

19.12,19.14




WppanmonaibHblie ypaBHeHUs. OCHOBHbBIE METOIbI

.20, Ne 20.2, 20.4,

43 . 24.11
pelIeHns nppaloOHaIbHbIX YpaBHEHUN 20.6, 20.9
44 WppanmonaibHblie ypaBHeHUs. OCHOBHbBIE METObI 25.11 M.20,Ne 20.13, 20.15,
pelIeHus UPPALMOHAIBHBIX YPABHEHUI ' 20.17,20.19
45 PaBHOCWIBHBIE ITEPEXOBI B PELICHUU UPPALMOHAIBHBIX 26.11 M.21, N 21.2, 21.4,
ypaBHEHUI ' 21.6,21.8
MN.21, Ne 21.10, 21.12,
46 PaBHOCWIBHBIE ITEPEXOBI B PELICHUU UPPALMOHAIBHBIX 2811 21.15,21.17,
YpaBHEHU U : 21.19
PaBHOCWIBHBIE ITEPEXO/bI B PELIEHUN UPPALMOHAIBHBIX
47 . p p pp 01.12 M.22,Ne 22.2,22.4,22.6
YpaBHEHUH
PaBHOCWIBHBIE ITEPEXOBI B PELICHUN UPPALMOHAIBHBIX
48 N P p bp 02.12 M.22, Ne 22.9,22.11
YpaBHEHUH
CsoiicTBa 1 rpad Uk KOPHS N-0#1 CTENEHN KaK KIINHA
49 . pad P dyn 03.12 M.23, Ne 23.2,23.4, 23.6
00paTHOM CTENEHU ¢ HaTypalbHBIM MTOKa3aTeleM
50 CpoiicTBa U rpaduK KOpHs N-Oi CTENEHN KaK PYHKIIUU 05.12 M.23. Ne 23.8, 23.10,
00paTHOM CTETEeHHU ¢ HaTypalbHBIM MTOKa3aTeleM ' 23.12
51 KountpoJasHnas patdora: "CBoiicTBa 1 rpadpuk KopHs 08.12 M.23, No 23.14, 23.16,
N-oii crenenn. UppaunonanbHbie ypaBHeHus ' ' 23.18,23.20
. . . 024.2,24.
52 | CreneHsb ¢ palMOHAILHBIM TTOKa3aTelieM U €€ CBOMCTBA 09.12 94264’2 Ts 24.2,24.4,
MN.24, Ne 24.10, 24.12,
53 | CreneHsb Cc palMOHaJILHBIM MOKa3aTeNeM U €€ CBOMCTBA 10.12 24.14,24.16,
24.18, 24.20,
M. 24, Ne 24.22, 24.24,
54 CreneHb ¢ pallMOHaIbHBIM MTOKAa3aTeJIeM U €€ CBOMCTBA 12.12 gjgi” gjgg’
24.37
55 | [lokazarenpHas GyHKIHS, €€ CBOMCTBA U rpaduk 15.12 MN.25, Ne 25.2, 25.4, 25.6
Hcnonp3oBanue rpapuka KLWH IS peLIeHUs
56 . paduica pyn P 16.12 M.25, Ne 25.9, 25.11
YpaBHEHUU
57 Hcnonb3oBanue rpaduka QyHKIUU A pelIeHUs 1712 M.26, Ne 26.2, 26.4,
ypaBHEHUI ’ 26.6,26.8
58 IToxa3zarenbHble ypaBHEeHUsI. OCHOBHBIE METOIbI 19.1 M.26, N 26.10, 26.12,
peuieHus MoKa3aTeNbHbIX YPaBHEHUM ' 26.14, 26.17
[TokazarenbHble ypaBHeHUs.. OCHOBHBIE METOIBI M.26, Ne 26.19, 26.21,
59 . 22.12 26.23, 26.25,
pEILIEeHNs T0KA3aTeIbHbIX YPABHEHUN 26,28
60 IToka3zarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI 2312 .26, Ne 26.30, 26.34,
pelIeHus oKa3aTeNIbHbIX YPaBHEHUH ' 26.36, 26.38
61 O6o6maromuit ypok: "I[lokazarenbHas GyHKIHSL. 2412 .26, No 26.42, 26.44,
IToxa3aTenbHble ypaBHEHUS" ' 26.46, 26.49
KontpoanHas patdora: "Iloxa3zaTeanbHast PYHKIIHA.
62 P P " by 26.12 MN.27, Ne 27.2,27.4,27.6
Iloka3aTenbHbIC YPABHEHUA
63 | Jlorapudm uucna. CoiicTBa Jorapugma 29.12 M.27,Ne 27.8,27.10,

27.12,27.14




64 | Jlorapudm gncna. CoiicTa norapudma 30.12 M.27,Ne 27.18, 27.20
o
65 JlecATUYHBIE U HATypaJbHBIE JIOTAPUPMBI 12.01 27'222"\“ 21.22,27.27,
ECATHYHBIC M HATypaJIbHBIC JIOTapU(MBI . .28, N 28.2, 28.4, 28.
66 yp p 13.01 .28, Ne 28.2, 28.4, 28.6
9 o
67 | [IpeoOpa3oBanue BeIpaKEHHIA, COAep KalIuX Jorapudmer | 14.01 ;‘2182"\“ 28.8, 28.10,
9 o
68 | IIpeoOpazoBaHue BRIPAXKESHHMA, COIEPKAITUX JorapudmMbel | 16.01 Sézli’N_ 28.14, 28.16,
9 o
69 | IIpeoOpazoBaHMe BRIPAXKESHHA, COIEPKAITUX JorapudmMber | 19.01 ;;269' N2 292,294,
M.29, Ne 29.8, 29.10,
70 Jlorapudmugeckas KITus, e€ cBOMCcTBA U rpaduk 20.01 29.12, 29.14,
p YH P
29.16
oo o o
71 | Jlorapupmuueckas pyHKuMsI, €€ CBOICTBA U Irpaduk 21.01 3“6360’3 2; 30.2,30.4,
7 Ucnonws3oBanne rpaduka GyHKIIUU A1 pEIICHUS 53.01 M.31, No 31.2, 31.4,
YpaBHEHUU ' 31.6,31.8
Hcnomap3oBanue rpaduka KLUH IS peIIeHUs M.31, N2 31.10, 31.12,
73 . pacuka yn P 26.01 31.14, 31.16,
YpaBHCHHIA 3118
Jlorapudmuueckne ypaBHeHUs1. OCHOBHBIE METOIbI M.31, N2 31.22,31.24,
74 prd M i 27.01 31.26, 31.28,
penreHus JorapupMUIECKUX YpaBHEHUN 31.30
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOIbI N.31, No 31.34, 31.36,
75 . 28.01 31.39,31.41,
pereHus JorapupMHUIECKUX YpaBHECHUN 31.43, 31.45
Jlorapupmuueckue ypaBHeHUs.. OCHOBHBIE METOIbI
76 pue P . 30.01 MN.32, Ne 32.2,32.4
pereHust JorapupMHUECKUX ypaBHEHUH
77 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH JIOTapU(MUUECKUX 02.02 M.32, N 32.6,32.8,
ypaBHEHUI ' 32.10
PaBHOCHUIILHBIE TIEPEXO/IbI B PEIEHHUH JIOrapu(QMUUECKHX N.32, No 32.14, 32.16,
78 . 03.02 32.18,32.20,
YpaBHEHHIA 3222
29 Konrtpoabnas padora: "Jlorapupmuyeckas 04.02 22322 229 :22-24' 32.26,
¢pynkuus. Jorapupmunueckue ypapHenus" 3234
CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YHCIIOBOTO
80 06.02 MN.33, N2 33.2,33.4,33.6
aprymMeHTa
81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YHCIIOBOTO 09.02 M.33, Ne 33.8, 33.10,
aprymeHra ) 33.12,33.14
ApKCUHYC, aDKKOCHHYC U apKTaHT€HC YHCIIOBOTO N.33. Ne 33.16, 33.18,
82 P Yo &P yenap 10.02 33.20, 33.22,
apryMeHTa 33.24
83 ApKCUHYC, QpKKOCHHYC M apKTaHT€HC YUCIOBOTO 11.02 M.33, Ne 33.28, 33.30,
apryMeHTa ) 33.32,33.34
Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEICIICHHE
84 p p Py o p 13.02 MN.34, Ne 34.2,34.4
TPUTOHOMETPUYECKHUX (PYHKIUI YUCIIOBOTO apryMEHTa
85 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEJICIICHNE 16.02 M.34, No 34.6, 34.8,

TPUTOHOMETPUYECKUX (PYHKIIUI YUCIIOBOTO apryMeHTa

34.10, 34.12




86 | OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 17.02 MN.35, Ne 35.2,35.4
87 | OcHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 18.02 MN.35, N2 35.6, 35.8
88 | OcHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 20.02 MN.35, Ne 35.10, 35.12
89 | OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 24.02 .36, Ne 36.2,36.4
.36, N2 36.6, 36.8,
90 | [IpeoOpa3oBaHKHe TPUTOHOMETPUIECKUX BBIPAKCHUH 25.02 36.10, 36.12,
36.14
. . 037.2,37.
91 | [IpeoOpa3oBaHKHe TPUTOHOMETPUIECKUX BBIPAKCHUH 27.02 3“7367’3 ?8 37.2,374,
. . 038.3, 38.
92 | [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 02.03 28378’ Ne 38.3, 38.5,
. . 038.9, 38.
93 | [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 03.03 28?’12’ 28 f: 93811,
o o
94 | Pemenne TPUTOHOMETPUYECKUX YPaBHEHHUI 04.03 gé?’zi’ Ne 38.18, 38.21,
95 | Pemenne TpUTOHOMETPUYECKUX YPaBHEHHUI 06.03 MN.39, N2 39.2,39.4,39.6
o o
96 | PemeHne TPUTOHOMETPUYECKUX YPaBHEHHUI 10.03 293193’ Ne 398, 39.10,
o o
97 Pemrenne TpuroHoMeTpu4ECKUX ypaBHEHUN 11.03 .39, Ne 39.15, 39.17,
39.20, 39.22
o o
98 | PemeHne TPUTOHOMETPUYECKUX YPaBHEHHUI 13.03 29;33% Ne 39.25,39.28,
99 | Pemenne TpUTOHOMETPUUYECKUX YPaBHEHUM 16.03 MN.40, N2 40.2, 40.4
.40, N2 40.6, 40.8,
100 | Pemenne TpUTOHOMETPUYECKUX YPaBHEHUIN 17.03 40.10, 40.12,
40.14
KonTposbHas padora: "Tpuronomerpuieckune .40, N2 40.16, 40.18,
101 " 18.03 40.20, 40.22,
BbIpa:KeHHsI 1 TPUTOHOMETPHYECKHEe YPABHEHUS 4024
[TocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHUS
o o o
102 | mocaemoBarenbHOCTEN. MeTOo MaTEMAaTHUECKON 20.03 Zloz:'g Ne 40.28, 40.30,
WHIYKIHH '
MOHOTOHHBIE M OTPAaHUYCHHBIE TIOCIICIOBATEIILHOCTH.
103 23.03 N.41,Ne 41.2,41.4
HcTopust aHaim3a 6€CKOHEUHO MaJIbIX
MN.41, Ne 41.7,41.9,
104 | ApudMernueckas IpOrpeccus 24.03 41.11, 41.13,
41.15
N.41, Ne 41.17, 41.19
105 | 'eomeTpuyeckas mporpeccus 25.03 ’ ’ '
p porp 41.21,41.23
o
106 | beckoHeuHO yObIBaroIIas reOMeTpUYecKas Iporpeccust 27.03 212) Ne 41.26, 41.28,
CyMMa 6eckOHEUHO yOBIBAIOLIECH reoMeTprudecKoi
107 | ™ Y P 06.04 N.42, Ne 42.2,42.7
porpeccun
JIuHEeHBIN U SKCIIOHEHIMAIBHBINA pocT. Yuco e. M.42,Ne 42.9,42.11,
108 07.04 42.13, 42.15,
dopmyna CI0KHBIX IPOLIEHTOB 4217
109 JIuHEeHBIN U SKCIOHEHMAIBbHBIN pocCT. Huclo e. 08.04 N.42, No 42.21, 42.23,

cDOpMyJ'IEl CJIOJKHBIX IPOUCHTOB

42.25




Hcnosib30BaHNuEe IPOrpeccUy JUIsl pELIEHUs peaJIbHbIX

N.42, Ne 42.28, 42.30,

110 10.04
3a7a4 NPUKIIAJHOTO XapakTepa 42.32
111 KonTtponsnas padora: "[locnenoBaTensHOCTH U 13.04 M.43, Ne 43.2, 43.4,
nporpeccun” ' 43.6
o .43, Ne 43.8, 43.10,
112 | HenpepbIBHBIC (GYHKIIUHN U UX CBOMCTBA 14.04 43.12 4314
. M.43, Ne 43.16, 43.18,
113 | Touka pa3pbiBa. ACUMITOTHI TpapuKOB HYHKIHUH 15.04 13,22
114 | CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA OTPE3KE 17.04 Egi?;’ Ne 43.25, 43.27,
115 | CpoiicTBa pyHKIMI HENPEPHIBHBIX HAa OTPE3KE 29.04 N.44, N2 44.2,44.5
.44, Ne 44.8, 44.10,
116 | Meroa HHTEPBAJIOB /IS pEIICHUS] HEPABEHCTB 21.04 4412 4414
117 | Meroa UHTEpBAJIOB AJISl PELICHUS] HEPABEHCTB 22.04 .45, Ne 45.2
118 | Meroxa HHTEPBAJIOB /IS pelICHHUS] HEPABEHCTB 24.04 MN.45, Ne 45.4
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX KA 11
119 | P pep Pyt 1 27.04 M.45, Ne 45.6, 45.8
perieHus 3aaa4d
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX KA J1s1
120 p pep ymxn 28.04 AnpakTnyeckne KapTouKu
perieHus 3aaa4y
NuamnsmpayanbHoe
121 | [lepBas u BTOpast MpOM3BOAHBIC (DYHKIIUU 29.04 ANBIAY
3afaHve
122 | Onpenenenue, reOMETPHYESCKHI CMBICT TTPOU3BOTHOM 04.05 .38, Ne38.13,16,18
123 | Onpenenenue, GU3NUECKUI CMBICT TTPOU3BOTHOM 05.05 M.38,N238.21,24,26
o NuamnsmayanbHoe
124 | IIpousBoIHBIE 2JIEMEHTAPHBIX (HYHKIIUHA 06.05 AMBAAY
3afaHve
125 | [IpousBoHBIE 3JIEMEHTAPHBIX (HYHKIIHMA 08.05 AMaaKTUYecKue KapTouku
[IpousBoiHasi CyMMBI, TPOU3BEACHHUSI, YACTHOTO U
126 p A ™ g p s 12.05 M.38,Ne38.3,5,7,9(4eTHble)
KOMITO3UIIUU (PYHKLIUN
[IpousBoHasi CyMMBI, MPOU3BEACHHUSI, YACTHOTO U
127 p A ™ 9 p s 13.05 AnpaKkTMYecKne KapTouKu
KOMITO3UIIUHU (PYHKUIHN
[IpousBoHas CyMMBI, MPOU3BEACHHUSI, YACTHOTO U
128 p s ™ 9 p s 15.05 [npaKkTUYecKne KapTouKu
KOMITO3UIIUH (PYHKIUN
. UHamnBmayanbHoe
129 | YpaBueHnue kacatenpHOU K rpaduky QyHKIUN 18.05 ANBIAY
3afaHve
130 | YpaBueHue kacaTenpHOU K rpaduky GpyHKINUN 19.05 AMaaKkTUYecKue KapTouKu
131 | KonTpouasnas padora: "Ilpon3Boanas" 20.05 AnaakTMyeckme KapTouku
[ToBTOpeHue, 06001IeHNE, cCCTeMaTH3all1sl 3HAHUI:
132 |, . 22.05 3afaHua us Tectos EM
YpaBHeHus
133 | UtoroBasi KoHTpoJbHasK padoTa(2y4) 25.05 3aganus u3 Tectos EM
133

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

Mep3snsik A.I'. HomupoBckuii [. A.. AnreGpa u Hauana ananusa.10 kinacce. YriyGleHHBIH YPOBEHb.
VYuebnuk. «IIpocBemenney, 2024.

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

Metonuueckoe nocodue. Marematuka E. B. bynkoA. I'. Mep3nsixk Anredpa u Hauajga MaTeMaTUYECKOTO
aHanu3za. -10. YriyOneHHbli ypOBEHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— www.alleng.ru/edu/mathl.htm - k ypoky matemaTuku

— comp-science.narod.ru/didakt.html - quaakTuueckne matepuasr;

— InternetUrok.ru - Bugeoypoku;

— http//www.allmath.ru-Bcst maTemartuka;

— http//www.exponenta.ru-obpa3oBaTenbHbIH MaTEMAaTHYECKUI CaiiT,;

— http //www.matem.hl.ru — matematrka on-line;

— Dnekrponnas oudauoreka «2000 3amau mo MaTematuke». Airedpa 7-9 kinacce. CDROM;
— Auredpa 7-9. CoBpemenHbIH yueOHO-MeTomuueckuit komiuieke. CD-ROM;

— Emunas xomnekmus ITOP: http://school; collection.edu.ru; WWW. chportal.ru; Djvu Document; Hamster Fress
Arc

— http://mathem.hl.ru — maremaruka on-line;

— http://www.exponenta.ru - o6pa3oBaTe/bHbIN MaTeMaTHYCCKHUM CaiiT;

— «2nexrponHas 6moanoTeka2000 o matemaruke», CD-ROM,;

— www.mathvaz.ru/index.php - JIocke yauTess MaTeMaTHKH.






