MHHHUCTEPCTBO NPOCBEIIEHUS POCCUIACKOM ®EJEPAIIUN
MunuctepcTBo o0paszoBanusi [Ipumopckoro kpas

Anvunuctpanus HaxoaKnHCKOro ropoackoro oKpyra

MBOY "COHLI Ne 23" HI'O

PABOYASI ITIPOTPAMMA
(ID 411270)

yueOHOro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTH4eCKOr0 AaHAJIN3A.
ba3oBblil ypoBeHb»

it ooyuatomuxcs 10-11 kmaccos

r. Haxoaka 2023 roa



MNOSACHUTEJIbHAS 3AIIMCKA

PabGouass mporpamma yuyeOHOro Kypca «Anrebpa M Hadala MaTEMaTHUYE€CKOTO
aHanmm3a» 0a30BOr0 ypoBHS it oOyuaronmxcsi 10 —11 xmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOrO TOCYNAPCTBEHHOTO OOPa30BATENBHOTO CTaHAApPTa CPEIHEro OOIIeTo
oOpa3oBaHus, ¢ Y4YETOM COBPEMEHHBIX MHPOBBIX TpPEeOOBaHMM, NPEIBIBISEMBIX K
MaTeMaTH4ecKoMy 00pa30oBaHHIO, M TPAIHMIMA POCCHICKOTO oOpa3zoBaHUs. Peanmzanus
porpaMMbl 00ECIIEYMBAET OBJIAJICHUE KIFOYCBBIMH KOMITCTCHIIUSIMHE, COCTABIISIFOIITIMH
OCHOBY JUII  CaMOpPa3BUTHUsA M  HENPEpPBHIBHOTO  00Opa3oBaHHs,  IIEIIOCTHOCTH
OOIIeKYJIbTYPHOTO,  JIMYHOCTHOTO ¥  TIO3HABATEIBHOTO  PA3BUTUS  JUYHOCTHU
00yJaromuxcs.

HEJN U3YYEHUA YYEBHOTI'O KYPCA

Kypc «Anre6bpa ¥ Havajga MaTreMaTHUECKOTO aHaIW3a» SBISAETCS OJHUM U3
HauOoJee 3HaYMMbIX B IIPOrpaMMe CTapIliel IIKOJbI, TOCKOJBKY, C OJHOM CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTAIbHYIO 0a3y JUIsi M3y4eHHs] BCEX €CTECTBEHHO-HAaYyYHBIX
KypcoB, a C JIpYrodl CTOpOHBI, (POPMHPYET JIOTMYECKOE W aOCTPAaKTHOE MBIIIJICHHUE
yyaluxcsi Ha ypOBHE, HEOOXOJUMOM JJii OCBOEHUS KYpCOB HH(OPMATUKH,
oOIIIeCTBO3HAHMS, HUCTOPUH, CJIOBECHOCTH. B paMkax [gaHHOrO Kypca yuammecs
OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopas (popMyaupyeT CBOU
JOCTUXKEHUSI B MaTeMaTH4eckoi popme.

Kypc anreOpsl M Hayall MaTeMaTHYECKOIO aHalW3a 3aKJIaJbIBaCT OCHOBY JUIS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3MKH, XMMHH, OMOJOTUHU, MOHUMAHUS OCHOBHBIX
TEH/JCHIUH HSKOHOMUKHM M OOIIECTBEHHOW JKM3HM, II03BOJIAET OPHUEHTHUPOBATHCS B
COBPEMEHHBIX IIU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HCIIOIB30BATh UX B
MOBCEIHEBHOM KU3HU. B Toe BpeMs oBlaJieHue aOCTPAKTHBIMU U JIOTUYECKU CTPOTUMU
MAaT€MAaTUYECKUMH KOHCTPYKLMSMM Ppa3BUBACT yMEHUE HAXOAWTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh HCTUHHOCTH YTBEPKICHUS, UCIIOIB30BaTh 0000IIEHNE U KOHKPETU3AIHIO,
abcTparupoBaHue U aHAJIOTHI0, (POPMHUPYET KpEaTUBHOE W KPUTHUECKOE MblllieHue. B
X0Jle M3y4YeHHs anreOpbl W Hadal MaTeMaTHYeCKOro aHaiu3a B CTaplled IIKoje
y4Yalluecs: MOJIy4aroT HOBBIM OIBIT PEHICHUs MPUKIAIHBIX 3a1ad, CaMOCTOSTEIbHOTO
IIOCTPOEHUSI MATEMAaTUYECKUX MOJENICH pealbHbIX CUTyalud W HWHTEPHpETALNU
IIOJIYYEHHBIX PELICHHUM, 3HAKOMSATCS C IPUMEpaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE, HAYKE U B UCKYCCTBE, C BBIIAOIIMMUCA MaTEMATUYECKUMH OTKPBITUSMU U UX
aBTOpPaMHU.

Kypc oOnagaer 3HAuMTENbHBIM BOCHUTATENBHBIM IOTEHUUAIOM, KOTOPBIH
peanu3yeTcs Kak depe3 Yy4yeOHbIM Marepuain, CIocoOCTBYrOUIMH (popMHUPOBaHNUIO
HAYYHOTO MHUPOBO33PEHHSI, TaK U yepe3 crenupuKy yudeOHOM NesaTenbHOCTH, TpeOyromen
CaMOCTOSITEIBHOCTH, AaKKypaTHOCTH, IPOJOJDKUTEIBHOW KOHLICHTPAlMM BHHMAHMS U
OTBETCTBEHHOCTH 32 ITOJIy4ECHHBIN PE3yJIbTaT.



B ocHoBe meToguku 0o0ydeHHs ainreOpe M HadajgaM MaTeMaTHYeCKOro aHajau3a
JIEKUT JESATEIBHOCTHBIN MPUHIUI 00 y4EHUS.

CrpykTypa Kypca «Airebpa ¥ Hadajga MaTeMaTHUYECKOrO aHajiu3a» BKIIOYACT
CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE TUHNN: «Hucna u BeraucineHus», « OyHknuu
u rpapukn», «YpaBHEHHMs W HEpaBeHCTBa», «Hauama maremarnueckoro aHaausay,
«MHoxecTBa M JOrMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE JIMHUU
U3YYalOTCsl Ha MNPOTSHDKEHMM JABYX JIET OOy4YeHHMs B CTapuIedl IIKOJIe, €CTECTBEHHO
JIOTIOJIHSASL IPYT ApYyTra U MOCTENEHHO HACKIIIAsICh HOBBIMU TEMAaMHU U pasjesiaMu. [laHHbII
Kypc SIBISIETCSI MHTETpaTHBHBIM, IIOCKOJIBKY OOBEIMHIET B cebe cojepKaHue
HECKOJIbKUX MAaTeMaTUYECKUX IUCUUIUIMH: airedpa, TPUTOHOMETPHUS, MaTeMaTUYECKUI
aHayu3, Teopust MHOXKeCTB U Ap. [1o mepe, Toro, Kak ydamiuecs OBJaJeBarOT BcE Oolee
HIMPOKMM MaTEeMaTHYECKUM ammapaToM, y HHX IOCIeAO0BaTeIbHO (QopMuUpyeTcs U
COBEPIICHCTBYETCS yYMEHUE CTPOUTh MATEMAaTHYECKYIO MOJEIb PEAIBHOW CHUTYyaluH,
NPUMEHITh 3HAHUS, TOJyYeHHbIE B Kypce «Anrebpa M Hayajga MaTeMaTUYECKOTO
aHaIM3ay, JUIsl PEIICHUs] CAMOCTOSTENBHO CPOPMYIMPOBAHHOW MaTeMaTHUECKON 3a/1auH,
a 3aTe€M UHTEPIIPETUPOBATH MOIYUEHHBIN pe3yibTar.

CopepxxarenbHO-MeToauYeCKass JMHUS «YUuciaa ¥ BBIUKCICHUS 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB HCIOJIb30BaHUS JEHCTBUTEIBHBIX YUCET, KOTOPOE OBLIO HAYATO
B OCHOBHOH Imikojie. B crapmieil mkone ocoboe BHUMaHuE yaensieTcss GOpMUPOBAHHIO
NPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOUIMNX B CEOsl HCIONIb30BAHUE PAZTUUYHBIX
dbopM 3anucu NEWCTBUTEIBHOIO YMCIA, YMEHHUE PAlMOHAIBHO BBIMOIHATH JAEUCTBHS C
HUMH, JeNaTh NPUKUAKY, OLEHUBATh pe3ynbraT. OOydarommuecs MNOIy4YaroT HAaBBIKU
npUOIMOKEHHBIX BBIUUCICHUHM, BBIMOJHEHUS NEHCTBUN C YUCIAMM, 3alMCAaHHBIMH B
CTaHIapTHOW (Qopme, UCHOIB30BAaHMSA MAaTEMaTHUYECKUX KOHCTAHT, OIICHUBAHUS
YUCJIOBBIX BBIPAXKEHUM.

JIunus «YpaBHEHUS U HEPABEHCTBAY peaM3yeTcsl Ha MPOTSHKEHUH BCEro 00y4eHus
B CTapIIEH ILIKOJIE, IIOCKOJIBKY B Ka)KJIOM pasJielie IIPOrpaMMBbl IIPEAYCMOTPEHO pELICHUE
COOTBETCTBYIOLIMX 3a7a4. O0yuaromuecs OBIaJAeBalOT pa3IndHbIMA METOAAMU PELLIECHUS
LENbIX, PpAlUOHANBHBIX, HWPPALMOHANBHBIX, [OKA3aTENbHbIX, JOTapuPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHUM, HEPABEHCTB M uX cucTteM. [lodydeHHble yMmeHus
UCIOJIb3YIOTCS TPHU HUCCIENOBAaHUM (PYHKIUMH C TOMOUIbIO MPOU3BOJHOM, pEUICHUU
NPUKIAIHBIX 3a7a4 U 33Ja4 Ha HAXO0XJACHHE HAauOOJBIIMX M HAWMEHBLIMX 3HAYEHUUH
¢ynkuuu. JlaHHas conepskaTenbHas JIMHUS BKJIIOYaeT B ce0s Takke (OpMUPOBAHUE
YMEHUI BBIMOIHATH pacy€Thl 1Mo ¢GopMynam, npeoOpa3oBaHusl LEJIbIX, palllOHAIBHBIX,
UPpPAalMOHAIIBHBIX W TPUTOHOMETPUYECKMX BBIPDAKEHUN, a TaKKe BbIPaXKECHUI,
colepXKaluX CcTerneHn u Jjorapumel. brmaromaps wu3ydeHuio anreGpandecKoro
MaTepuaia MPOUCXOJIUT JalbHeWIlIee pa3BUTHE ANTOPUTMHUYECKOT0O M abCTPAKTHOTO
MBIIUIEHUS y4yaluxcs, (POPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PacCyXIE€HUH, pabOThI C
CUMBOJIbHBIMU (OpMaMH, TPEJICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEW B BHUJE
paBEeHCTB U HepaBeHCTB. AjreOpa mnpemiaraeT 3¢G@GEeKTUBHbIE HMHCTPYMEHTHI IS



pElIeHus MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJISJHO JEMOHCTPUPYET CBOU
BO3MOJKHOCTH KakK sI3bIKa HAYKH.

CopepxatenbHo-MeToauyeckass JiuHuA  «DyHkumn u  rpaduku»  TECHO
NEPEIIeTaeTCs] ¢ APYTUMH JIMHHMSMH Kypca, MOCKOJbKY B KaKOM-TO CMbICIE 3a1aéT
MOCJIEZIOBATENIbHOCTh HW3Y4YeHHUs Marepuaia. l3yueHue CcTeneHHO#, NoKa3aTelbHOM,
Jorapu(MUYECKO M TPUTOHOMETPUYECKUX (YHKIUN, WX CBOHCTB U TpaduUKOB,
UCIIONIb30BaHNe (YHKIUW A pelIeHHs 3a7ad U3 JPYruX Y4eOHBIX MPEIMETOB U
peaIbHOM KU3HU TECHO CBA3AHO KAK C MATEMaTUYECKUM aHAIN30M, TaK U C pEHICHUEM
ypaBHeHMI M HepaBeHCTB. [Ipu 3ToM OojbIIOoe BHUMaHHE yJenseTcss (OpMHUPOBAHUIO
yMEHHUS BbIpaxaTh (OpMyJaMHU 3aBUCHMOCTA MEXIY pPa3IWYHBIMU BEIUYUHAMU,
UCCJIEIOBAaTh TOJyYeHHble (YHKIHMH, CTPOUTh UX rpadukd. Marepuan 3Toi
COJIEP)KATEIbHON JIMHUM HalleJIeH Ha pa3BUTHE YMEHUH M HABBIKOB, MO3BOJISIOIINUX
BBIPaKaTh 3aBUCMMOCTH MEXKIYy BEIMYMHAMHU B Pa3InyHOW (opme: aHaITUTHUYECKOH,
rpaduyeckoit u cioBecHO. Ero nu3yueHue crocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIICHUSI, CIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIUH, UCTIOJIb30BAHUIO AaHATIOTHH.

CopnepxxarenbHass nuHUS «Hadama MaremMaTH4ecKOro aHaiu3ay IO03BOJISIET
CYIIECTBEHHO pAacCHIMPUTh KPYyI KaK MaTEeMaTHUYeCKUX, TaK W MPUKIAJHBIX 3ajad,
JOCTYIHBIX OOYYalOIIMMCS, Y KOTOpBIX MOSBISETCS BO3MOXKHOCTb HCCIEIOBaTh U
cTpouTh Tpaduku (QYHKIHHA, OMpenessiTh WX HAuOONbIINEe W HANMEHbBIINE 3HAYCHUS,
BBIYUCISITh TUIOMAAu (GUryp U OOBEMBI TeN, HAXOAUTh CKOPOCTH M YCKOPCHHS
npoueccoB. JlaHHas cojaepkareiabHas JIMHUS ~OTKPHIBA€T HOBBIE BO3MOXKHOCTHU
MOCTPOEHHUSI MAaTEMATUUYECKUX MOJIENEH peallbHbIX CUTYyallui, HAXOXECHUS HAWIYYIIEero
pelieHusT B TOPUKIAIHBIX, B TOM UHCJIE COLMAIBbHO-DKOHOMUYECKUX, 3aJayax.
3HAKOMCTBO C OCHOBAaMH MaTeMaTHUYECKOrO0 aHaiu3a CIOCOOCTBYET Ppa3BUTHIO
abcTpakTHOTO, (OPMAITBLHO-IOTUYECKOTO U KPEATUBHOTO MBINIICHUS, (HOPMUPOBAHUIO
YMEHHI pacro3HaBaTh NPOSIBJICHUS 3aKOHOB MaTEMaTUKU B HayKe, TEXHUKE U UCKYCCTBE.
OOyuaroniyecss y3HalOT O BBIJAIOIIMXCS PE3YJbTaTaxX, MOJIYUYEHHBIX B XOJE€ PAa3BUTHS
MaTEeMaTHKU KaK HayKH, U UX aBTOpax.

CopepxatenbHo-MeToquYeckass JTuHUS «MHOXecTBa M JIOTHKa» B OCHOBHOM
MOCBSAILIEHA 3JIEMEHTaM TEOPUU MHOXKECTB. TeOpeTUKO-MHOKECTBEHHbIE MTPEACTABICHUS
NPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTeMaTUKW M MpeajaraloT Haumbolee
YHUBEPCAJBHBIN S3bIK, OOBEAMHSIOMUN BCE pa3feiibl MATEMAaTUKH U €€ TPHIOKEHUH,
OHM CBSA3BIBAIOT pa3Hble MaTeMaTUYECKHE AMCIUIUIMHBI B eauHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh IIKOJHHUKY MOHUMATh TEOPETHUKO-MHOXKECTBEHHBIM SI3bIK
COBPEMEHHON MaTeMAaTHKHU U UCIIOIb30BATh €T0 JJIsSl BRIPAXKEHUSI CBOMX MBICIIECH.

B kypce «Anrebpa m Havanma MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT TaKKe
OCHOBBI MaTE€MAaTUYECKOT0 MOJIEIUPOBAHUS, KOTOPbIE IPU3BaHbl CPOPMUPOBATH HABBIKU
IIOCTPOEHHsI MOJEIEN PEANbHBIX CUTyalUd, UCCIEAOBAHUSA ITUX MOJEIEH C IOMOILIBIO
anmnapara ajreOpbl M MaTEeMaTHYECKOTrO aHalu3a W HMHTEpIpEeTaly IOTYyYeHHBIX
pe3yabpTaroB. Takue 3a1aHus BIUIETEHBI B KaXKbII U3 Pa3AesioB IIPOrpaMMBbl, IOCKOJIbKY
BECh Marepuaj Kypca IIMPOKO HMCHOJB3YeTCs ISl pelIeHUs NpUKIaAHbIX 3anad. [lpu



PELIEHNH pealbHBIX MPAKTUYECKUX 3ajad ydallhecs pPa3BUBAIOT HAOJIOIATEIbHOCTb,
YMEHHE HaXOJUThb 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BaTh aHAJIOTHIO,
000011aTh ¥ KOHKPETU3UpOBaTh npodieMy. [lesTenbHocTh 10 (OPMUPOBAHUIO HABBIKOB
pelIeHNs NPHUKIAJHBIX 3aJad OpPraHU3yeTCsl B IPOLIECCE HM3YyUEHHUs BCEX TEM Kypca
«Anre0Opa 1 Hayalna MaTeMaTUYECKOTO aHAJIA3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B yuebGHOM M1aHe Ha M3ydeHHe Kypca ainredpbl U Hayal MaTeMaTHYeCKOTo aHaln3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henento B 10 kimacce u 3 yaca B Hemenmio B 11
KJ1acce, BCETO 3a JBa roja oOydeHHUs — 170 4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucaa v BHIYMCICHUS

Panmonanbubie  uynciaa. OOBIKHOBEHHBIE M JAECATUYHbIE ApoOU, IPOLEHTHI,
OECKOHEUHBIE MEpUOINYECKUE IpoOu. ApudMeTHuecKre ornepanuu ¢ paluOHaIbHBIMU
quciaaMM, MpeoOpa3oBaHUs YMCIOBBIX BbIpakeHUil. [IpuMenenue npobeit U NpoIEHTOB
JUIsl pELICHMs] IPUKIIAHBIX 3a]a4 U3 Pa3JInYHbIX OTpaciiel 3HAHUW U PEAJIbHOM JKU3HHU.

[JelictBurenbHble  4ucnaa.  PanpoHanpHblE W HMPPALMOHAIBHBIE — YHUCHA.
Apudmernyeckue omnepanuu ¢ JICHCTBUTENbHBIMH  uuciaMu. [IpuOmmxéHHbIE
BBIYMCIICHUS, IIPABUIJIA OKPYIVICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BEIYUCICHHMN.

Crenenp ¢ nensiM nokasareieMm. CrangaptHas ¢gopma 3amucH JEUCTBUTEIBLHOTO
yucia. Mcnonp3oBaHue MOAXosmmield (OpMBbl 3aluCU JEHCTBUTEIBHBIX YHCEN IS
penIeHus MPaKTUYECKUX 3314 U MPEICTABICHUS JaHHBIX.

Apudmerrnyecknii KOpeHb HaTypalbHOH creneHu. JeHcTBus ¢ apupMeTHIeCKUMH
KOPHSIMHU HAaTYpaJIbHOM CTETIEHM.

CHHyC, KOCHMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
aApPKTaHI'€HC YKMCIIOBOrO apryMEHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE IPEOOPA30OBAHMSL.

[TpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETpUYECKUE (HOPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, peuieHue HepaBeHCTBA. Mertox
UHTEPBAJIOB.

Pemenue nensix U 1poOHO-pALIMOHANBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUNM U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHre ypaBHEHUMH M HEPABEHCTB K PEIICHUID MAaTEeMaTHYECKHX 3alad M
3a]1a4 U3 pa3InyHbIX 001acTel HAyKU U peaJbHOM KU3HH.

DOyHKuuM U rpapuxu

Oyukuus, crnocoObl 3afanus ¢yHkuu. I'papuk dyHkuuu. B3aumuo oOpatHbie
byHKIMH.

OO6nacte ompezeneHds W MHOXECTBO 3HaueHUd ¢yHkuuu. Hynmu Qyskumu.
[TpomexxyTKH 3HAKOTOCTOAHCTBA. UETHBIE N HEUETHBIC ()YHKITHH.

CrenenHass (yHKIMS C HaATypaJbHBIM M IIeJbIM TokazaTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0if cTeneHu.

Tpuronomerpuueckass OKpy>KHOCTb, OTpEAETICHINEe TPUTOHOMETPUIECKUX () YHKITHHA
YKCIIOBOTO apryMEHTA.

Hayana maTtemaTu4ecKoro aHajamusa



[TocnenoBatenbHOCTH, CHOCOOBI 3aJaHus MOCIEAOBaTENIbHOCTE. MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.

Apubdmernyeckass U TeoMmeTpuueckas mporpeccuu. beckoHeuno yObIBaromas
reomeTpuueckass nporpeccusi. CymMa OECKOHEYHO YOBIBAaIOIIEH T€OMETPUUECKOM
nporpeccuu. Gopmysia CIOKHBIX NPOILEHTOB. Vcnob30BaHUE MPOTPECCUU TSI PEIICHUS
peanpHBIX 3a7a4 MPUKIAJTHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, omepalud Haja MHOXKecTBamu. Jluarpammbl OJitnepa—BeHHa.
[IpuMeHeHHe TEOpEeTUKO-MHOKECTBEHHOTO — ammapara JUuisl  ONKMCAHUs  peajbHbIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUU 33724 U3 APYTHX YUCOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CIeACTBUE, JOKA3ATEIbCTBO.

11 KIJACC

Yucaa 1 BBIYUCICHUS

HatypansHble u 1ienble uncna. [Ipu3Haky 1eIMMOCTH LEIBIX YHCET.

CreneHsp ¢ pallMoOHaJIBHBIM NIOKa3aTenaeM. CBOMCTBA CTENEHH.

Jlorapudm uucna. [lecaTuuHbIEC U HATYpAJIbHBIE JIOTAPU(MBI.

YpaBHEeHUsS] M HEPABEHCTBA

[TpeoGpa3zoBanue BoIpaKeHH, CoepKaIIUX JIOTapu(MBbI.

[IpeoOpazoBanue BBIpAXKEHUM, COJAEpKAIIMX CTENEHH C  paldOHAIbHBIM
[IOKa3aTeJIeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[ToxazarenpHble ypaBHEHHUS U HEPABEHCTBA.

Jlorapumudeckrue ypaBHEHHUs] 1 HEPABEHCTBA.

CucteMbl JIMHEHHBIX YpaBHEHUW. PellleHne NpUKIAgHBIX 3a7a4 C MOMOIIBIO
CHUCTEMBI JIMHEHHBIX YPaBHEHHM.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMM, CHCTEM W HEPABEHCTB K PEIICHUI0 MaTeMaTHYEeCKUX
3a]1a4 U 3a/1a4 U3 Pa3IMUHbIX 00JacTel HAYKU U PEAIbHOM KU3HM.

DOyHKuuM U rpapuxu

Oyukuus. [lepuonuyeckne ¢ynkuuu. [IpomMexkyTkn MOHOTOHHOCTH (YHKIUU.
MaxkcumyMmbl 1 MUHUMYMBI QyHKIMU. Hanbomnpinee n HauMeHblee 3HaUeHUE (PYHKIIUU
Ha IIPOMEXYTKE.

Tpuronomerpuueckue GyHKINU, UX CBOWCTBA U IpaduKH.

[TokazaTtenpHas u norapudmMudeckas QyHKINU, X CBOWCTBA U rpapuKH.

Hcnonb3oBanue rpadukoB GYHKIMH JUId pelleHUs YpPaBHEHUH U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpagukoB (QYHKIMA JUII  UCCIEAOBAaHUS  IPOLIECCOB U
3aBHCUMOCTEH, KOTOpbI€ BO3HUKAIOT MPU PELIEHMM 3aJad U3 JPYrux Yy4eOHbIX
IIPEAMETOB U PEAIBHON KU3HHU.



Havaja MaTeMaTH4eCKOro aHaJIn3a

HenpeppiBHble pyHKIMH. MeTO MHTEPBAJIOB JUIsl pEIICHHS] HEPABEHCTB.

[TpousBoanas pynkimu. ['eomeTpuueckuii 1 GU3NIECKUA CMBICT TTPOU3BOTHOM.

[TponsBosHbIE 31MeMEHTapHbIX (QYHKIUN. POpMynbl HaXO0XKACHHUS MPOU3BOAHON
CYMMBI, IPOU3BENECHUS U YACTHOTO (DYHKIIHM.

[IpumeHeHre MPOU3BOJHON K HCCIEAOBAaHUIO (YHKIMA HAa MOHOTOHHOCTh H
sKkcTpeMyMbl. HaxoxseHune HauOonbIIero M HAaUMEHBIIETO 3HA4Y€HUd (YHKIHM Ha
OTpE3KE.

[IpumeHeHre TNPOW3BOAHOW  JUIsI HAXOXKJIEHUS HAWIYYlIero peumeHus B
NPUKIAIHBIX 337a4ax, AJis ONpeneseHusl CKOPOCTH Mpoliecca, 3aJaHHOro GopMyJIoN UITU
rpadukoMm.

[TepBooOpa3nas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuil U pusmdeckuil cMpicil. Beruncnenue uurerpana mno
dbopmyme Hprorona—JleiioHuna.



IIVTIAHUPYEMBIE PE3YJIBTATDBI

OcBoeHue yueOHoro npeaMera «MaTeMaTuka» TOJKHO 00eCTICUnBaTh TOCTHKEHHE
Ha YPOBHE CpeJHEro oO0IIero o0pa3oBaHUs CIEAYIOMNX JTUYHOCTHBIX, METAPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE ~ pe3yNbTaThl  OCBOCHHS  NpPOrpaMMbl  y4eOHOro  MpeaMera
«MaremaTuka» XapakTepu3ylTCs:

['paxxnaHcKO€ BOCTIMTaHUE:!

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIUM OOYYArOIIErocsi KaKk aKTUBHOTO M
OTBETCTBEHHOT'O HJIEHA POCCUHCKOTO OOIIECTBa, MPEACTABICHHEM O MaTeMaTHYECKHX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD, SIBJICHHIA, MPOLEIYpP TPaKIAHCKOTO
obmrecTtBa (BBIOOPHI, OMPOCHI U TMp.), YMEHHUEM B3aHMOJCUCTBOBATH C COIMATHHBIMHU
WHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

[TaTpuoTrueckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TpakAaHCKOW HJIEHTUYHOCTH, YBAXKEHHS K
MPOILIJIOMY M HACTOAIIEMY POCCHUHUCKON MAaTeMaTHUKH, IIEHHOCTHBIM OTHOILIEHHEM K
JIOCTHKEHUSIM POCCUMCKMX MAaTEMATMKOB M POCCUHCKON MaTEMAaTHYECKOW IIKOJbI, K
WCIIOJIb30BAHMIO ATUX JIOCTHKEHUN B IPYTUX HAYyKaX, TEXHOJOTHIX, chepax SIKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapopa; cHPOopMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHHUS, STUYECKOrO TIIOBEACHMS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTUKEHUW HAayKU U JEATEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMUMUBOTO OYIyIIEro.

DCTeTUUECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHUpPY, BKIIOYAas OCTETUKY MAaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7ad, PEIICHUN, PaCCyKICHUM; BOCIPUUMUYUBOCTHIO K
MaTEeMaTHYE€CKUM acCleKTaM Pa3IuyHbIX BUIOB UCKYCCTBA.

Pur3nUeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHSI MPUMEHITh MaTeMAaTHUYECKHWE 3HAHUS B WHTEpecax
3I0pOBOTO H 0Oe3omacHOro o0pasza KWU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3/I0POBBI0  (3/I0POBOE TMHTaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHITHH H  OTIbIXA,
perynsipHast pu3udeckas akTUBHOCTD); (DU3MUECKOT0 COBEPIICHCTBOBAHMUS, TIPU 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe BocliuTaHue:

FOTOBHOCTBIO K TpYyAY, OCO3HAHMEM IEHHOCTU TPYAOIIOOUs; HHTEPECOM K
paznuuHbIM chepam nmpodeccuoHanbHON NeSTEIbHOCTH, CBI3aHHBIM C MATEMATUKON U €€
NPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymied npodeccuu u
peann30BbIBATh COOCTBEHHBIC >KM3HEHHbIC IUIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTHIO K



MaTeMaTHYeCKoMYy OOpa3OBaHHI0O M CaMOOOpPA30BAaHUIO HA TPOTSHKCHHH BCEH JKHU3HU;
TOTOBHOCTHIO K aKTUBHOMY YYAaCTHIO B PEIICHUM MPAKTUYCCKUX 3a7a4 MaTeMaTHIEeCKOU
HaIlpaBJIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMHUPOBAHHOCTBIO ~ AKOJOTHYECKOW  KYJIBTYpHl, TOHUMAHUEM  BIUSHUS
COITMATbHO-3KOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE MTPUPOTHON U COITMATBHOM CpeIbl,
OCO3HAHHMEM TJI00AJBLHOTO XapaKTepa »JKOJOTHYECKUX TpoOJIeM; OpHUEHTAIMel Ha
MPUMEHEHUE MaTeMaTHYCCKUX 3HAHHWM JJis pEelIeHHs 3a1ad B OOJaCTH OKpYKaroIiei
cpenpl, IJIAHUPOBAHUS TIOCTYNKOB W OIEGHKH WX BO3MOXKHBIX ITOCICACTBUN IS
OKPYKaIOIIEH CPEBI.

LleHHOCTH Hay9HOTO TIO3HAHMS:

c(OpPMHPOBAHHOCTBIO ~ MHPOBO33PEHHS,  COOTBETCTBYIONIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MPaKTUKH, TIOHUMAaHUEM MaTeMaTHYeCKOU
HayKH Kak cepbl YeTOBEYCCKON JCATEIHPHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JIJIS
pa3BUTHS IUBWIW3AIMH, OBJIAJCHUEM S3BIKOM MATEMAaTHKA W MaTeMaTHYCCKOM
KYJIbTYpOH KaK CPEJICTBOM TO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIATH MPOCKTHYIO U
HCCIIEA0BATEIBCKYIO IEITEIbHOCTh MHIUBUIYAJIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

MeramnpenMeTHsle  pe3yibTaThl OCBOCHHSA MPOTPaMMBI  Yy4eOHOTO TMpeaMeTa
«MaremaTtuka» XapakTEepHU3YyIOTCS OBJIAJICHUEM YHHMBEPCAIbHBIMH HO3HAGAMETbHbIMU
Oelicmeusimu, YHUBEPCATbHLIMU KOMMYHUKAMUBHLIMU OeUCMEUSMY, YHUBEPCANbHbIMU
pecynsimusHbIMU OeUCMBUIMU.

1) Vuusepcanvuvie no3nasamensmuvie oelicmsus, obecneyusarom @opmuposanue
0a308bIX KOCHUMUBHBIX NPOYeCcco8 o0byyarowuxcs (oceoeHue Memooo8 NO3HAHUSL
OKpyJHCaloue20 Mupa, npUMeHeHue N02U4eCKUX, UCCie008amenbCKux onepayuil, YMeHut
pabomams ¢ uHgpopmayuet).

ba3oBbie noruyeckue AeiCTBUS:

® BBIBIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHYECKUX

OOBEKTOB, TIOHATWH, OTHOWICHWA MEXAYy TOHATUAMH; (OPMYITHUPOBATH
OTpeieICHUS NIOHATHUH; yCTaHABJIMBATh CYIICCTBEHHBIH PU3HAK
KiIaccuukanuy, OCHOBaHMA Ui OOOOIIEHHS W CpPaBHEHHS, KPUTEPUU
POBOJIMMOTO aHAIIN3A;

® BOCIIPUHUMATH, dbopmynupoBaTh U npeoOpa3oBBIBATh CYXKJICHUS:

yYTBEpAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC;
® BBLISBJISATH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEUUS B
¢dakTax, JAHHBIX, HAOIIOJACHUAX M YTBEPXKACHUAX; MpEAiaratb KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

® JefaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX MU
MHIYKTUBHBIX YMO3aKIIOUCHNH, YMO3aKITIOUEHNH TI0 aHAJIOTUH;



® TPOBOJNTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEP)KICHHI
(IpsIMBIE ¥ OT IPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIUIO, TPUBOIUTH TPUMEPHI
U KOHTPIIPUMEPDI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

e BpIOMpaTh CHOCOO pelieHus Y4eOHOM 3amauu  (CpaBHHMBAThb HECKOJIBKO
BAPUAHTOB  pElICHUs, BBIOWpaTh HaubOojee MOAXOASAIIMH ¢  y4ETOM
CaMOCTOSITEIHHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3zoBbie uccrienoBaTeNbCKUE ACHCTBUS:

® JCIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATEIbCKUNH HWHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BONPOCHl, (UKCUPYIOIIME MPOTUBOpPEUHE, MpodseMy,
yCTaHABJIMBATh UCKOMOE W JaHHOE, (OPMHPOBATH THIIOTE3Y, aPTYMEHTHPOBATH
CBOIO TIO3UIUIO, MHEHHUE;

® TIPOBOJNTH CAMOCTOATEIHHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEA0OBAHUE T10
YCTaHOBIIEHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa, SBICHUS, MPOIIecca,
BBISIBJICHUIO 3aBHCHUMOCTEN MEXTy 00BEKTaMU, IBICHUSMU, TPOIIECCaMU;

® CaMOCTOSITeIbHO (HOPMYIHUPOBATH OOOOIIEHHS W BBIBOJBI IO pe3ysibTaTam
NPOBENEHHOTO HAONIOACHMS, UCCIENOBAaHUs, OIEHUBATh JIOCTOBEPHOCTh
MOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIEHUH;

® T[POTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECca, a TaKKe BBHIIBUTATH
NPENOJI0KEHHS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PaGota c undopmarueii:

® BBHIABIATH JeUIUTH MHDOpPMAIMK, TAHHBIX, HEOOXOJWMBIX MJII OTBETa Ha
BONPOC U JIJISl pEIICHUS 3a/1a4H;

® BBIOMpaTh MHPOPMANUIO W3 HMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMaTU3UPOBaTh W HMHTEPIPETHPOBATH MH(POPMALMIO PA3TUYHBIX BHIIOB U
dbop™M mpeIcTaBICHHUS;

® CTPYKTYpHUpOBaTh WH(GOPMAIUIO, TPEACTABIATH €€ B pPa3IUYHBIX (opmax,
WILTIOCTPUPOBATH TpaduieCcKH;

® OIICHUBATh HAIEKHOCTh HHPOPMAITUHU IO CAMOCTOSITENIBHO C(HOPMYITUPOBAHHBIM
KPUTCPHUSIM.

2) Yuueepcanvnvie KOMMYHUKAMUGHDbLE oeticmesusl, obecneuugarom

chopMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YYAIOUUXCHL.

O61eHnue:

® BOCIpPUHUMATH U (OPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBHUSIMHU H
HEeNsIMU  OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPA)XKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJy PElICHUS 3aauH,
KOMMEHTHUPOBATH MOJIYYCHHBIN PE3yJIbTaT;

® B X0/l OOCYXIEHHS 3a/laBaTb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJemMbl, perraeMoil 3ajayu, BBICKA3bIBaTh WICH, HAIleICHHBIE Ha IOHMCK
pELICHUSI; COMOCTABIATh CBOM CYKIEHUSl C CYXKICHUSMH JPYTUX yYaCTHUKOB
nuanora, oOHapy>KMBaTh pa3iu4Me U CXOACTBO MO3ULIUNA; B KOPPEKTHOH (hopme
dbopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHHUS,;



® [PEJCTAaBJIATh PE3yJbTaThl PEIICHUS 3a/layd, SKCIEPUMEHTA, HCCIIEI0BaHUS,
IPOEKTa; CaMOCTOATEIBHO BBIOMpPATh (hOopMaT BBICTYIUIEHUS C YYETOM 3ajady
IPE3eHTAlUN U OCOOCHHOCTEN ayTUTOPHH.

CoTpyAHHYECTBO:

® [IOHMMATh W HCIIOJIb30BaTh MPEUMYILECTBA KOMAHJIHOM M WHIUBHUIYaJbHON
paboTel TpU pelmeHud Y4YeOHBIX 3a7ady; HPUHUMATh LEJb COBMECTHOU
NESATENbHOCTH, IJIAHUPOBATH OPraHU3aLMI0 COBMECTHOM pabOThI, paclpeacisiTh
BUAbl paboOT, JOroBapuBaThCs, OOCYXIaTh IPOLECC MU pPEe3yiabTaT paboOThI;
0000111aTh MHEHHSI HECKOJIBKHX JIFOJIEH;
® YyYyacTBOBaTh B TIPYMNIOBBIX (opMax paboTbl (0OCyXkaAeHHs, OOMEH MHEHUH,
«MO3rOBbI€ IITYPMbl» M HHBIE); BBIIOJHATH CBOIO dYacTb paOOTBl |
KOOPJMHUPOBATh CBOM JACUCTBHS C JIPYrUMHU 4YJ€HAMU KOMAaHIbI; OIICHUBATh
KayecTBO  CBOEro BKJIaJa B  OOUMI  MPOAYKT MO  KPUTEPHUSM,
chopMyIMPOBAHHBIM YYaCTHUKAMH B3aMMOACHCTBUS.
3) Vuusepcanvuvie pezynsamuenvie Oeiicmeus, obecneuugaiom opmuposanue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTIU.
CamMoopranuszanusi:
COCTaBJISATh IUIAH, AJITOPUTM pEIIEHUS 3aJadyM, BbIOMpPATh CHOCOO pelIeHus ¢
y4€TOM MMEIOIIUXCA PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATb U
KOPPEKTUPOBATh BAPUAHTHI pEeLICHUH ¢ y4ETOM HOBOW MH(OpMAaIIHH.
CaMOKOHTpOJIB:
® BJIAJICTh HABbIKAMH ITO3HABATENbHON peIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEHUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJbTaTOB; BIAAETh CIIOCOOAMU
CaMOINpOBEPKH,  CAaMOKOHTpOJIAI  TMpoliecca UM pe3yibTara  peuieHHs
MaTeMaTHUYEeCKOM 3aJ/1auH;
® TpEeIBUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IpPH pEIICHUM 3a/]ayH,
BHOCHUTh KOPPEKTUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEM;

® OIICHUBAaTh COOTBETCTBHE pE3yNbTaTa LEIH U YCIOBUSAM, OOBSCHATH MPUUUHBI
JOCTUKEHUS WIH HEAOCTHKEHUS pe3yibTaTOB JESATEIbHOCTH, HAXOIUTH
oIMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

NNPEIMETHBIE PE3YJIBTATHBI
OcBoenne yueOHOro Kypca «Anredpa W Hayajla MaTeMaTHYECKOTO aHaln3a» Ha
YpOBHE CpEIHEro 00IIero 00pa3oBaHus JOIKHO 00eCeYnBaTh JOCTHKEHUE CIICTYFOIIHX
HpeAMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB!

10 KJIACC

YucJia ¥ BLIYUCTICHUA



OnepupoBaTh  MOHATUSAMHU:  PALMOHAIBHOE M JCHCTBUTENIBHOE  YHUCIIO,
OOBIKHOBEHHAs U IECATHYHAs APOOb, IPOLICHTHI.

BeimonssaTe apudmMernyeckue onepanuu ¢ paldoOHAIBHBIMU M J€HCTBUTEIbHBIMU
YHUCJIAMHU.

BoeinonHATe npuONMKEHHBIE BBIYMCICHUSA, HCIOJb3YsS IpaBUia OKPYTJIEHUS,
JieNIaTh PUKUIKY U OLIEHKY pe3ysbTaTa BBIYMCICHUI.

OnepupoBaTh MOHATHUSAMU: CTENEHb C LIEJBIM IOKa3aTeieM; cTaHAapTHas (opma
3allUCH  JI€MCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJbHOM CTENEeHH; MCII0JIb30BaTh
HOIXOASIIYI0 (OPMY 3alUCU AEHCTBUTENIBHBIX YMCEN IS PELICHHs MPAKTHUECKUX 3a1a4
Y TIPEJICTaBJICHUSI TAHHBIX.

OnepupoBaTh MOHATHSAMH: CHHYC, KOCHHYC W TaHI'€HC IPOU3BOJILHOTO YIJa;
UCIOJIb30BATh 3alKCh IMPOU3BOJBHOIO yIia 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKUE
byHKIMY.

YpaBHeHHSI M HEPABEHCTBA

OnepupoBaTh MHOHATHSMH: TOXAECTBO, YypaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMoHaIbHOE, MPpAalMOHAIIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
ypaBHEHHUE;

BeinmonHATe mpeoOpa3oBaHUsT TPUTOHOMETPUYECKMX BBIPDAKEHWM U pelarh
TPUTOHOMETPUYECKUE YPABHEHUSI.

BoeimonusATe npeoOpa3oBaHUs LEJIbIX, PAaUMOHAIBHBIX M  HMppalMOHAJIbHBIX
BBIPKEHUH M peliaTh OCHOBHbBIE THUIIBI LENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
YpaBHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHS MU HEpAaBEHCTBA JUIsl PEIICHHUS MaTeMaTHYEeCKUX 3aj1ad U
3a/1a4 U3 pa3InYHbIX 00IacTel HAYKU U peabHOU KU3HH.

MonenupoBath peasibHble CUTYallMM Ha S3bIKE aareOpbl, COCTaBIATh BBIPAXKEHUS,
YpaBHEHMsSI, HEPABEHCTBA MO YCIOBHUIO 3aJadyM, UCCIIEI0BaTh MOCTPOCHHbBIE MOJEIH C
UCTIOJIH30BAHNUEM amrapaTa ajareopsl.

DyHKkuuM U rpapuxku

OnepupoBaTh MOHATUSAMHU: (GYHKIUSA, CMOCOObl 3anaHus (QYHKUUHU, O00JACTh
OTIpe/ieJICHUs 1 MHOKECTBO 3HaueHUH (QpyHKIMH, TpaduK (QYHKIMH, B3aUMHO OOpaTHBIC
byHKIUY.

OnepupoBaTh MOHATUAMU: YETHOCTH M HEYETHOCTh (PYHKIUHM, HYIU (GYHKIUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaguku GyHKUUN U1 pEIICHUs] YpaBHEHUH.

Ctpoutb W uuTaTh TpapuKu JIHMHEHHOW (QYHKUIWH, KBAAPATUIHON (QYyHKIUH,
CTETIEHHOW (DYHKIIUH C LIEJTBIM ITOKa3aTeJIeM.

Hcnonb3oBath rpaduku GyHKUUN A1 MCCIEA0BAaHUS MPOLIECCOB M 3aBUCUMOCTEH
IpU PELIEHUU 33134 U3 JPYrMX Y4YEOHBIX IMPEIMETOB M PEATBbHON KU3HU; BBIPAaXKaTh
(bopMynamMu 3aBUCUMOCTH MEX1Y BEJIMYMHAMHU.

Havana maTemMmaTH4ecKoro aHajimnsa



OnepupoBaTh  TMOHSATUSMHU:  TIOCIHEAOBATEILHOCTh,  apupMeTHUecKas U
TeOMETPUIECKasi IPOTPECCHUM.

OnepupoBaTh MOHATHIME: OCCKOHEYHO YOBIBAIOIIAsI TEOMETPHUYECKAs TPOTPeccus,
cymMMa OECKOHEUYHO YOBIBAIOIICH reOMEeTPUUYECKON TPOTPECCHUHU.

3amaBaTh MOCIIEAOBATEIHHOCTH PA3IMIYHBIMU CIIOCOOAMHU.

Hcnonp30oBaTh CBOWCTBA TMOCJCIOBATSILHOCTEH W MPOTPECCHHA IS PEIICHHS
peanbHBIX 3a/1a4 MPUKIATHOTO XapaKTepa.

MHo:kecTBa U JJOTHKA

OnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTICPAIlUU HAJl MHOXKECTBAMHU.

Hcrnonb30BaTh TEOPETHKO-MHOXKECTBCHHBI ammapar Ui ONMUCAHUS pPealbHBIX
NPOIICCCOB U SIBJICHUH, IIPH PEIICHUY 3a/1a4 U3 IPYTHX YYCOHBIX TPEIMETOB.

OmnepupoBaTh MOHATHUAME: OMpPEICIICHUE, TEOpEMa, CIESICTBUE, TOKA3aTEIbCTBO.

11 KIIACC

Yucia u BIYMCICHUS

OnepupoBaTh HOHATHSIMU: HATypaJlbHOE, II€JI0€ YMCIIO; MCHOJIb30BaTh MPHU3HAKHU
JIETMMOCTH LEJIBIX YHCEN, PA3JIOKEHHE YHWCIAa HA MPOCTbIE MHOKHUTENHU JJISI PEIICHUS
3aj1ad4.

OnepupoBaTh MOHITUEM: CTEIIEHb C PAlMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh TMOHATHSAMU: JIOTapu(pM 4YUCTA, JECATUYHBIE W HATypajbHBIC
JorapuQMmbi.

YpaBHeHUs] U HEPABEHCTBA

[TpuMmeHsTh CBOWMCTBA CTENMEHH ISl MPeoOpa3oBaHMs BBIPAKEHHI; ONEPUPOBATH
MOHATUSIMM: TIO0Ka3aTEJIbHOE YpPaBHEHUE UM HEPABEHCTBO; pPEIIAThb OCHOBHBIE THIIBI
MOKA3aTeJIbHBIX YPABHEHHUI U HEPABEHCTB.

BeImonHATh TpeoOpa3oBaHus BEIPAXKEHUH, COJEPKAINX JOTapU(MBI;, ONIEPHPOBATH
MOHITHSMU: JIoTapu(PMUUECcKoe ypaBHEHHE M HEPaBEHCTBO, pEIIaTh OCHOBHBIC THITBI
norapu(MUYECKUX YpaBHEHUN U HEPABEHCTB.

HaxoauTh penieHust npoCcTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMU: CHUCTEMA JIMHEWHBIX YpPaBHEHHH U €€ pelIeHuE;
MCIIOJIb30BAaTh CUCTEMY JIMHEHHBIX YPABHEHUH ISl PEIICHUS MPAKTUYECKUX 3a]1a4.

HaxomuTh pemieHus DpoOCTEMIIMX CHCTEM M COBOKYIIHOCTEM palMOHAIBHBIX
ypaBHEHUI U HEPABEHCTB.

MonennpoBaTh peajdbHbIE CUTYallMd Ha SI3bIKE alnreOpbhl, COCTABISITH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M CUCTEMBI IO YCIOBHIO 33Ja4H, MCCIIEIOBATh MOCTPOCHHBIE
MOJIETIU C UCTIOb30BAaHUEM ammapara aiareopsl.

DyHKUHMU U TPaPUKH

OnepupoBaTh MOHATUAMU: IEPHOIUUYECKAsT (PYHKIUS, IPOMEKYTKA MOHOTOHHOCTH
GyHKIMU, TOYKH OSKCTpeMyMa (yHKIHMHM, HauOosblllee M HAUMEHbIlee 3HAYCHUS



(GyHKIMM Ha TPOMEXKYTKE; MCIOIB30BATh MX JUISI MCCIEAOBaHUS (YHKIHH, 3aJaHHOU
rpadukom.

OnepupoBaTh NOHATHUAMHU: TIpadUKU IOKA3aTENbHOM, JIOTApUPMHUUECKON U
TPUTOHOMETPUYECKUX (YHKUMN; H300pakaTb MX Ha KOOPAWHATHOW IUIOCKOCTH U
WCIIOJIB30BATh JUUIS PEIICHUS YPAaBHEHUN U HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaUK{ JIMHEHHBIX YpaBHEHUH U
WCIIOJIB30BATh UX JUISl PEIICHHsI CUCTEMBI JINHEMHBIX YPaBHEHUM.

Hcnonb3oBath rpaduku GyHKUUN A7 MCCIEA0BaHUS MPOLIECCOB M 3aBUCUMOCTEH
U3 APYTUX Y4EOHBIX JUCLMILINH.

Havaja MaTeMaTH4eCcKOro aHaJIn3a

OnepupoBaTh MOHATHSAMM: HeENpepbiBHAs (QYyHKIUSA; MPOU3BOAHAS (DYHKIUY;
UCIIOJIb30BATh T€OMETPUUYECKUA M (U3UYECKUH CMBICT MPOU3BOJHON i pelIeHUs
3a1a4.

HaxonuTe mnpou3BOJHBIE 3JEMEHTapHbIX (QYHKUWN, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIIUH.

Hcnonp3oBaTh NPOM3BOAHYIO JUISI MCCIIEOBAHUS (YHKIMM HA MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIIEI0BAaHUS K IIOCTPOSHUIO IPa(hUKOB.

Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOXKJICHHsS HAWIYYIIETO pEIICHHS B
IIPUKJIAJHBIX, B TOM YUCJIE COLMAIIBHO-DKOHOMHUUYECKUX, 3aa4ax.

OnepupoBaTh  MOHATHUAMU:  MEpBOOOpa3HasT M HWHTErpajig;  MOHUMATh
reoOMEeTpUYECKUI 1 PU3NYECKU CMBICT UHTETpaa.

Haxoaute mepBooOpasHble 37IE€MEHTAPHBIX (DYHKIUH; BBIYUCIATH HHTErpal o
dbopmyne HeroTona—JIeliOHuia.

Pewars mnpuknagHele 3amayd, B TOM YHCIE COLHMAIBHO-DKOHOMHMYECKOTO U
¢duzngeckoro Xapakrepa, cpencTBaMu MaTeMaTH4ECKOI O aHanusa.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo 4acoB
Ne HaumeHnoBaHue pa3aesioB u DJiIeKTpoHHbIE (HH(POBHIE)
KoHTpo/bHBI IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
e padoThbI padoThI
I1 . .
1 OBTOPEHHE MaTeprasa, 4 1 https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
u3ydeHHoro B 7-9 kiaccax.
MHOXeCTBa PallMOHAJIBHBIX
2 ACHCTBHTCIBHBIX SHCCT. 13 1 https://www.yaklass.ru/p/algebra#program-10-klass
PanvoHaneHbIE ypaBHEHMS U
HEpPaBEHCTBA
Oyukuuu u rpadpuku. CreneHb
3 6 https://www.yaklass.ru/p/algebra#program-10-klass
C LIEJIBIM TOKa3aTeneM
Apudmerndeckuii KOpeHb N—
4 oli creneHu. MppanyoHalibHble 16 1 https://www.yaklass.ru/p/algebra#program-10-klass
ypaBHEHUS U HEPABEHCTBA
@OopMyIIBI TPUTOHOMETPHH.
5 Tpuronomerpudeckue 21 2 https://www.yaklass.ru/p/algebra#program-10-klass
ypaBHEHUs
IlocienoBaTenbpHOC
6 MTEAOBATCALHOCTI | 5 https://www.yaklass.ru/p/algebra#tprogram-10-klass
MIPOTPECCUU
7 [ToBTOpenue, 06001IEHNE, 3 1 https://ege.fipi.ru/bank/index.php?proj=E040A72A1
cUCTEMaTH3aInsI 3HaHUH A3DABA14C90C97EOB6EE7DC
OBIIEE KOJIMYECTBO HACOB I10 68 5 0

I[TPOTPAMME



https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://www.yaklass.ru/p/algebra#program-10-klass
https://www.yaklass.ru/p/algebra#program-10-klass
https://www.yaklass.ru/p/algebra#program-10-klass
https://www.yaklass.ru/p/algebra#program-10-klass
https://www.yaklass.ru/p/algebra#program-10-klass
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC

11 KJIACC

KoumnuectBo yacos
Ne HaumenoBaHue pa3iaesioB u duekTpoHHbIE (LM (POBbLIE)

KoHTpobHBI IIpakTH4eckue
o0pa3oBaTe/bHbIE PeCypChl
e padoThlI padoThI

n/n TeM NMPOrpaMmbIl Bcero

CreneHs ¢ paliMOHaIbLHBIM

nokasareineM. IlokazarenbpHas
1 14 1 https://www.yaklass.ru/p/algebra#program-11-klass
¢ynkuus. [TokazarenbHbie

YpaBHEHUS U HEPABEHCTBA

Jlorapudmuueckas GyHKIIHUSA.
2 Jlorapugmuueckue ypaBHEHUS U 14 1 https://www.yaklass.ru/p/algebra#program-11-klass
HEPaBEHCTBA

Tpuronomerpuieckue GyHKIIUU
U uX rpaduku.

3 10 1 https://www.yaklass.ru/p/algebra#program-11-klass
Tpuronomerpuueckue
HEPABCHCTBA
IT T

4 pOI/BBOHHaf{ PUMCHEHHIE 23 2 https://www.yaklass.ru/p/algebra#program-11-klass
MIPOU3BOTHON
WHuTerpan n ero npuMeHeHus 10 1 https://www.yaklass.ru/p/algebra#program-11-klass
CucreMsbl ypaBHEHUI 12 1 https://www.yaklass.ru/p/algebra#program-11-klass

7 HaTvbaibHLIe i LelLie | 7 1 https://ege.fipi.ru/bank/index.php?proj=E040A72A

yp Hedble Auea 1A3DABA14C90C97EOBEEE7DC

8 [ToBTOpenue, 06001IIEHNE, 12 9 https://ege.fipi.ru/bank/index.php?proj=E040A72A

cucTeMaTu3alus 3HaHui 1A3DABA14C90C97EOBGEE7DC
OBIIEE KOJIMYECTBO YACOB I1
. €O © 102 10 0

[TPOI'PAMME



https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N KoJsun4yecTBO 4acoB - z _ JuaekTpoHHbIe (HU(pOBbHIE)
w/n Tema ypoka Beero KOHTpO/ILHBI = % g o0pa3oBaTe/IbHbIE pecypchl
e padoTnI =
1 [ToBTOpEeHME N3ydeHHOrO B 7-9 Kiaccax 1 1 Hen.
2 [ToBTOpEHME n3ydeHHoro B 7-9 kiaccax 1 1 Hen.
3 [ToBTOpeHue n3ydeHHoro B 7-9 kimaccax 1 2 Hen.
4 BxoaHOi KOHTPOJIbL 1 1 2 Heqn.
MHokecTBO, onepanun HaJl MHOXKECTBAMH. 3 Hen.
Huarpammsl Ditniepa—Benna. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOTO arlapara Jyis
5 OIKCaHMsl peaibHBIX MIPOLIECCOB U SBJIECHUH, 1
IPY PEUICHUH 33/1a4 U3 IPYTUX Y4eOHBIX
npenmetoB. OmnpeneneHue, Teopema,
CJIEJICTBUE, I0KA3aTEIbCTBO.
Panronanenele yncina. OOBIKHOBEHHbBIE U 3 Hen.
6 JECSITUUHBIE TPOOH, MPOLIEHTHI, OECKOHEUHbBIE 1
MEPUOIUUECKHE TPOOH
Apudmernueckue onepanum ¢ 4 uHen.
7 palMOHATIBHBIMH YU CIIaMH, TpeoOpa3oBaHuUs 1
YHCIJIOBBIX BbIPAXKEHUN
[Tpumenenue apoOei U MPOLIEHTOB IS 4 nen.
8 peleHHs MPUKIIAJAHBIX 331a4 U3 pa3IMYHbIX 1
OTpaciei 3HaHUH U pearbHOU KU3HU
9 [Tpumenenue apoOei U MPOLIEHTOB AJIst 1 S Hen.
pelLIeHHs MPUKIIAJHBIX 33124 U3 pa3InYHbIX




KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

=
Ne Tema YPOKa KOHTpOJ‘IbeI E qi ; 06p3303aTe.111>m)1e PE€CYPCHI
n/n Bcero N 2
e paboThl =
oTpaciell 3HaHUM U peabHOM KU3HU
10 [erictBuTenbHbIe yncia. PalmonanbHbeie U 1 S HeJl.
UppaluoHaIbHbIC YKCIIa
11 Apudmernueckue onepanum ¢ 1 6 Hen.
JeCTBUTEIbHBIMU YHACITAMHU
[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIA 6 uen.
12 OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa 1
BBIYMCIICHHUI
13 ToxkaecTBa U TOKIECTBEHHbBIE 1 7 uen.
npeoOpazoBaHus
14 YpaBHEHUE, KOPEHb YpaBHEHUS 1 7 He.
15 HepageHcTBO, penieHre HepaBeHCTBa 1 8 men.
16 Meton uHTEpBaNIOB 1 8 Hen.
17 Pemenne nemnsx U ApoOHO-paIIIOHATBHBIX 1 9 men.
YpaBHEHMI U HEPABEHCTB
Koutpoabnas padora no reme 9 Hen.
18 "MHoKeCcTBa PALIMOHAJBHBIX U 1 1
JeiiCTBUTENIBLHBIX Yncell. PannonaabHbIe
YPABHEHHS M HEPABEHCTB'"'
19 @OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH. 1 10 nen.
B3aumuo oOpaTHble GyHKIIH
I'padux Gpynkiuu. O6nacTb onpeneneHus u 10 Hen.
20 MHOX€eCTBO 3HaueHHH ¢pyHkuuu. Hymn 1

¢dbyskun. [IpoMexyTKH 3HAKOOCTOSIHCTBA




KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

=
e Tema ypoka KOHTPO/IbHBI E qi 2 o0pa3oBaTe/bHbIE PeCypChl
n/n Bcero N 2
e pa6oTbl =

21 Yérabie 1 HEYETHBIC DYHKITUN 1 11 nen.

99 Crenens c 1esbIM okaszareneM. CtannapTHas 1 11uen.
(dopma 3anucu 1eHCTBUTENBHOTO Yhcia
Hcnonb30Banue nmoaxosmeit GopmMel 3anucu 12 nen.

93 JEHCTBUTENBHBIX YUCEN JUISl PELICHMUS] 1
IIPAKTUYECKUX 3a7[a4 U IPECTaBICHUS
JAHHBIX

24 Crenennast GyHKIUS C HATYPaJIbHBIM H 1 12 nen.
HenbiM nokaszareneM. E€ cBoiicTBa u rpaduk

o5 ApudmeTnieckuii KOpeHb HATYpaIbHOM 1 13 nHen.
CTENEHU

26 CaoiicTBa apu(MeTHUECKOro KOpHS 1 13 nen.
HaTypaJIbHOM CTENEHU

97 CaoiicTBa apu(PMETUYECKOTO KOPHS 1 14 nen.
HaTypaJIbHOM CTENEHU

28 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N— 1 14 nen.
oif creneHun

29 JeiicTBus ¢ apudMeTHuecKuMu KOpHIMHU N— 1 15 nen.
Oi1 CTeTeHn

30 JeiicTBus ¢ apudMeTHuecKuMu KOPHIMHU N— 1 15 nen.
O CTEeNIeHU

31 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMH N— 1 16 Hen.
oif creneHun

32 Pemenne nppalnoHaqbHbIX ypaBHEHUH 1 1 16 Hen.




KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

=
e Tema ypoka KOHTPO/IbHBI E qi 2 o0pa3oBaTe/IbHbIE pecypchl
n/n Bcero N 2
e padoThbI =
HEPaBEHCTB
33 Pemienne nppaliOHAIBHBIX YPaBHEHUN U 1 17 nen.
HEPaBEHCTB
34 Pewienne nppaluOHaIBHBIX YPaBHEHUN U 1 17 nen.
HEPABEHCTB
[IpuMeHeHre nppallMOHANIbHBIX YPaBHEHUN U 18 Hen.
35 HEPABEHCTB K PEIICHNI0 MaTeMaTHUYEeCKUX 1
3a[a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 001acTe HAyKH
U PEAIbHON KU3HU
36 CaoticTBa U rpaduK KOpHsI N-Oi CTENeHH 1 18 nen.
37 CaoticTBa U rpaduK KOpHs N-Oi CTEHeHH 1 19 nen.
Koutpoabnas padora no reme 19 nen.
38 "Apudmernyecknii KOpeHb N—0M CTEeNeHH. 1 1
HppauuoHajbHbIe ypaBHEHUS H
HepaBeHcTBa''
39 Cunyc, KOCHHYC ¥ TaHT€HC YHCIIOBOTO 1 20 uen.
aprymeHra
40 CuHyC, KOCUHYC U TAHT€HC YHCIIOBOTO 1 20 Hen.
aprymeHra
41 ApKcuHYC, apKKOCUHYC U apKTaHT€HC 1 21 nen.
YKCIIOBOTO apryMeHTa
42 ApKCUHYC, apKKOCHHYC U apKTaHT€HC 1 21 Hen.
YHCIIOBOTO apryMeHTa
43 Tpuronomerpudeckast OKpyKHOCTb, 1 22 Hen.




KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

=
e Tema ypoka KOHTPOJIBLHBI E qi = o0pa3oBaTe/IbHbIE pecypchl
n/n Bcero N 2
e paboThl =
olpeielIeHne TPUrOHOMETPUUECKUX (DYHKIUH
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb, 22 Hen.
44 ompeieJICHuE TPUTOHOMETPUUECKHUX (DYHKITHI 1
YHCIOBOr0 apryMeHTa
45 OCHOBHBIEC TPUTOHOMETPUUECKHE (POPMYITBI 1 23 uen.
46 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 23 uen.
47 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 24 uen.
48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1 24 uen.
49 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1 25 uen.
BBIpKEHU I
50 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1 25 uen.
BBIpOKEHUI
51 [TpeobpazoBaHne TPUTOHOMETPUUYECKUX 1 26 Hen.
BbIp)KEHU I
59 [TpeobpazoBaHne TPUTOHOMETPUUYECKUX 1 26 Hen.
BBIpOKEHUH
53 KonTpoJsbnasi pabora nmo teme 1 1 27 nen.
"Tpuronomerpuueckue gopmyJant'
54 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUI 1 27 nen.
55 Pemenne TpUroHOMETpUYECKUX YpaBHEHNUN 1 28 Hen.
56 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1 28 Hen.
57 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1 29 Hen.




KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

=
Ne Tema YPOKa KOHTpOJ‘IbeI E qi ; 06pa30BaTeJIbele PE€CYPCHI
n/n Bcero N 2
e paboThl =
58 Pemenre TpuroHOMeTpUYECKUX YpaBHEHUM 1 29 uen.
[TpuMeHeHrEe TPUTOHOMETPUYECKUX 30 Hen.
YpaBHEHHIA U HEPABEHCTB K PEHICHUIO
59 MaTeMaTUYEeCKUX 3a1a4d ¥ 3a7a4d U3 1
pa3InYHBIX 00JIACTEH HAYKH U PeaIbHOM
KU3HU
60 KonTpoasHas pa6ora no reme 1 1 30 uen.
"Tpuronomerpnyeckue ypapHenus"
ITocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs 31 uen.
61 MOCIeN0BaTeNbHOCTE. MOHOTOHHBIE 1
MI0CJICIOBATEIBHOCTH
Apudmernueckast 1 reoMeTpuyecKas 31 nen.
62 nporpeccuu. Vcronp30BaHue MPOrpecCcuu st 1
pENICHHS pealTbHBIX 33a7a9 MTPUKIATHOTO
xXapaktepa
beckoHeuHO yObIBaroIasi reoMeTpruIecKast 32 nHen.
63 nporpeccusi. CymMmma O€CKOHEYHO YOBIBAOIIIEH 1
TEOMETPHYECKOHN MPOTPECCHH
64 @opMyia CI0KHBIX IPOLIEHTOB 1 32 nHen.
65 Hcnons30BaHrEe IPOTPECCHU ISl PEIICHHUS 1 33 uen.
pealbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa.
O06o0menue, cucTeMaTH3aIus 3HaHUH 3a Kype 33 men.
66 anreOpbl ¥ HAYaJl MAaTEMAaTHIECKOTO aHATN3a 1
10 knacca
67 HroroBasi koHTpoJIbHaAsI padoTa 1 1 34 nen.




KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne = 5
TeMa ypOKa KOHTpOﬂbHBI g i ; 06pa30BaTeJIbele pecprLI
n/n Bcero S
e padoTsl
O06o0menure, cucTeMaTr3aIs 3HaHUH 3a Kype 34 uen.
68 anreOpsl ¥ HaYaJl MATEMAaTHYECKOTO aHAIM3a 1

10 xnacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 6




11 KJIACC

n/n

Tema ypoka

KoanyecTBo 4acos

KoHnTpoJbHbIe

Bcero
padoThI

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTesibHbIE pecypchl

CreneHs ¢ PalrOHAJIbHBIM IMOKA3aTCJICM

CBoiicTBa cTEIEHU

[IpeoOpa3oBaHue BEIpAKESHHH, COIEPIKALTIX
palnMoHaIbHBIE CTEIICHU

[Ipeobpa3oBaHue BbIpaKEHH, COIEPIKALTIX
palMoHaIbHBIE CTEIICHU

[Ipeobpa3oBaHue BbIpaKEHH, COIEPIKALTUX
paloHaIbHbIe CTEICHH

Iloka3zaTenpHBIC YpaBHCHUA U HCPABCHCTBA

Iloka3zaTennHBIC YpaBHCHUA U HCPABCHCTBA

IlokazaTenbHBIC YpaBHCHUA U HEPABCHCTBA

O© |0 N|O®

Iloka3zaTennHBIC YpaBHCHUA U HCPABCHCTBA

IlokazaTenbHBIC YpaBHCHUA U HEPABCHCTBA

A T T

11

Oynkius. [lepuonnyeckue GyHKIUU.
ITpomexyTKH MOHOTOHHOCTH (DYHKITHH.
MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
HauOonbiiee n HanMeHblee 3HaYeHUE QYHKIIUN
Ha IIPOMEXYTKE.

12

IToka3zarenbHas GyHKIM, €€ CBOMCTBA U rpaduK

13

Wcnonb3oBanue rpadukoB GyHKUMN 15
UCCIIEIOBaHMSI ITPOLIECCOB U 3aBUCUMOCTEH],
KOTOpBIE BOHUKAIOT MPU PELICHUH 3a/1a4 U3
JPYTUX y4eOHBIX MPEJAMETOB U PEANbHOM KU3HHU.




KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne
n/n Bcero
padoThI

KonTpoabHasi padora no teme "Crenenn ¢

14 PalMOHAJIBLHBIM Noka3aresneM. Iloka3aTeabHas 1 1
¢pyukuus. [lokazaTejbHble ypaBHEHUS U
HepaBeHcTBa'

15 Jlorapudm yucna 1

16 €CATUYHBIE U HATYPAJIbHBIE JTOTapU(PMBbI 1

y

17 [IpeoOpazoBaHue BEIPAKESHHH, COIEPIKALTUX 1
Jorapu@msl

18 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
Jorapudmpl

19 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
sorapupmbl

20 [TpeobOpazoBanue BhIpaXXKEHUN, CONEPKAIIIX 1
Jorapu@msl

21 Jlorapumuueckue ypaBHEHUSI 1 HEPAaBEHCTBA 1

22 Jlorapudmuuecke ypaBHEHHs 1 HEpaBEeHCTBA 1

23 Jlorapugmuueckie ypaBHEHHs 1 HEpaBEHCTBA 1

24 Jlorapudmuuecke ypaBHEHHs 1 HEpaBEeHCTBA 1

o5 Jlorapudmuueckast pyHKIus, €€ CBOHCTBA U 1
rpaduk

26 Jlorapudmuueckas pyHKIus, €€ CBONCTBA U 1
rpaduk

97 Hcnonb3oBanue rpagukoB GyHKIMN 715 1

HCCICO0BAaHMUA ITPOLECCOB U BaBHCHMOCTefI,




KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne Tema YPOKa KOHTpOJ‘IbeIe oﬁpasoBaTenbﬂme PeCypcChl
n/n Bcero
padoThI
KOTOpPbIE BO3HUKAIOT IPU PEIICHUH 3a/1a4 U3
APYTUX y4eOHBIX MPEAMETOB U PEATbHOMN KU3HHU.
08 KontposnsHas padora o teme «Jlorapupmuueckas 1 1
byHKIHS
29 Tpuronomerpuveckue GyHKINHU, UX CBOMCTBA U 1
rpaduxu
30 Tpuronomerpuveckne GyHKINHU, UX CBOHCTBA U 1
rpaduxu
31 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA U 1
rpaduku
39 Tpuronomerpuueckue GyHKLIUHU, UX CBOMCTBA U 1
rpaduxu
33 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
34 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
35 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
36 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
Hcnonb3oBanue rpadukoB GyHKIUN A7
37 HCCIIEIOBAaHMS ITPOLIECCOB M 3aBUCUMOCTEH, 1
KOTOPBIE BO3HUKAIOT TIPU PEIICHUH 3a/1a4 U3
JIPYTUX y4eOHBIX TPEJMETOB U PEATbHOM KU3HH.
Konrtpoabsnas pabora no reme
38 "Tpuronomerpuyeckue GyHKINH U UX rpadukm. 1 1
Tpuronomerpnuyeckne HepapeHcTsa'"
39 HenpepbiBHble QyHKIIUT 1




KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne
Tema YpoKka KOHTpO.HbeIe OﬁpaSOBaTeJIbHLIe PeCypcChl
n/n Bcero
padoThI
40 Meroa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1
41 Meroa MHTEPBAJIOB VISl PELICHUS] HEPABEHCTB 1
42 [TpousBonHas GyHKIUU 1
43 [TpousBogHas GyHKIHH 1
44 I'eomerprueckuii 1 GU3NIECKUNA CMBICIT 1
MPOU3BOAHOMN
45 I'eomerprueckuii 1 GU3NIECKUNA CMBICIT 1
MPOU3BOAHOMN
46 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINN 1
47 [Tpon3BoHBIC HIIEMEHTAPHBIX (QYHKINH 1
48 [Ipou3BoiHast CyMMBI, IPOU3BEACHHUSI, YACTHOTO 1
byHKIMIA
49 IIponsBoHas CyMMBI, TPOU3BEACHHUS, YACTHOTO 1
byHKIUH
50 IIpon3BoHas CyMMBI, TPOU3BEACHHUS, YACTHOTO 1
byHKIUH
51 KonTtpoabHas pabora no reme 1 1
"In¢pdepenuupoBanue"
59 [IpumeHneHne Mpor3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
53 IIpumeHeHne MPONU3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMNA HAa MOHOTOHHOCTb M 9KCTPEMYMBI
54 [IpumeHneHne mporu3BOIHON K UCCIIEI0BAaHUIO 1

(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI




KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

e Tema ypoka KoHTpo/IbHBIE o0pa3oBaTe/IbHbIE PECypPChl
n/n Bcero
padoThI
55 IIpumeHneHne MpoONU3BOJHON K HCCIIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
56 Haxoxxaenue HanOoIbIIero 1 HAMMEHbIIETO 1
3Ha4eHUs QYHKLIHUU Ha OTPE3Ke
57 Haxoxaenne HaubobIIero 1 HAMMEHbBILIETO 1
3Ha4eHUs1 QYHKIUU HAa OTPE3Ke
58 Haxoxzaenne HaubobIIero 1 HAMMEHbILIETO 1
3Ha4eHUs1 QYHKIUU HAa OTPE3Ke
59 HaxoxxaeHue HanOobIIero 1 HAMMEHbIIETO 1
3Ha4YeHUs QYHKLHUU HAa OTPE3Ke
IIpumeneHne npoOnu3BOJHON I HAXOXKACHHUS
60 HAWIY4IIEero peleHus B IPUKIaJHbIX 3a/1a4ax, 1
JUISL OIIPEJENIEHNs CKOPOCTH MpoIiecca, 3aJaHHOTO
¢bopmyoit unu rpadukom
61 KonTtpoabsnas padora no reme KonrpoabHasn 1 1
pab6ora o teme "IIpumMeHenne Npou3BogHON"
62 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX 1
63 IlepBooOpaznast. Tabnuia nepBooOpa3HbIX 1
64 WuTterpai, reoMmeTpruuecKuil 1 (GU3NYECKUid CMBICI 1
UHTErpana
65 WuTerpan, reomerpuyeckuii 1 GU3NYECKUN CMBICIT 1
UHTerpaia
66 WuTterpan, reomeTpruueckuii 1 pu3nyecKuii cMbIC 1
UHTerpaia




KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

e Tema ypoka KOHTpOJIbHBIE o0pa3oBaTe/ibHbIEe pecypChl
n/n Bcero
padoThI
67 Beruucnenue nnterpana no gpopmyine 1
Herorona—IJleitOnuna
68 Beruucnenue nnterpana no gpopmyine 1
Herorona—IJleitOnuna
69 Brruucnenue unterpana no popmyie 1
Herorona—IJleitOnuna
70 Brruucnenue unrerpana no popmyie 1
Herorona—IJleitOnuna
71 KoutpoabHas padora no teme "Unrerpana” 1 1
72 CucreMbl TMHENHBIX YpaBHEHUN 1
73 CucreMbl TMHENHBIX YpaBHEHUN 1
74 Pemienue npukinagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI 1
JMHEWHBIX YpaBHEHUH
75 Pemrenune npukiragHbIX 33724 C ITOMOIIBIO CHCTEMBI 1
JIMHEUHBIX YPaBHEHUN
CucTeMbl 1 COBOKYITHOCTH TIEJIBIX, PAIIHOHATBHBIX,
76 HMPPALMOHAIIBHBIX, TI0KA3aTEIIbHBIX, 1
Jorapu(pMHUYECKUX YpPaBHEHUI U HEPABEHCTB
CuCTeMBI 1 COBOKYITHOCTH TIEJTBIX, PAIIHOHATBHBIX,
77 HMPPALMOHAIIBHBIX, T0KA3aTEJIbHBIX, 1
JorapupMHUYECKUX YpPaBHEHUI U HEPABEHCTB
CucTeMbl U COBOKYITHOCTH IEJIBIX, PAllUOHATIBHBIX,
78 UPpaLMOHATIBHBIX, [I0KA3aTEIbHBIX, 1
Jorapu(pMHUYECKUX YpPaBHEHHI U HEPABEHCTB




KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

e Tema ypoka KOHTpOJIbHBIE o0pa3oBaTe/ibHbIEe pecypChl
n/n Bcero
padoThI
CucTteMbl U COBOKYITHOCTH LIE€JIBIX, PAllUOHATIBHBIX,
79 HPPAIMOHATIbHBIX, TOKA3aTeIIbHBIX, 1
norapu(pMHUUECKUX YpaBHEHUN U HEPABEHCTB
80 Hcnonb3oBanue rpa@ukoB GyHKUMN AT pelieHus 1
yYpaBHEHUH U CUCTEM
81 Hcnonp3oBanne rpadukoB GyHKIMN IS peIIeHUs 1
yYpaBHEHUH U CUCTEM
[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K
82 pEIICHUIO0 MaTeMAaTUYECKUX 3a/1a4 U 3a/1a4 U3 1
pa3nuyHBIX 001acTeil HAYKH U PEeATbHOM KU3HU
83 KonTtposabHnas pa6ora no teme "Cucremsl 1 1
ypaBHeHHii"
84 HartypanbHble U 1enble Yncia B 3a7adax u3 1
peanbHOMN KU3HU
85 HartypanbHble U 1enble Yncia B 3ajadax u3 1
peanbHOMN KU3HU
86 HatypanbHble 1 1enble Yncia B 3a7adax u3 1
peanbHOMN KU3HU
87 [Ipyu3Haky JeTMMOCTH LEIBIX YHCEN 1
88 [Ipu3Haky AEIMMOCTH LENBIX YUCEI 1
89 [Tpu3Haku JETUMOCTH TIEIBIX YUCEIT 1
90 KonTtpoabsHnas pa6ora no teme "[leabie yncaa" 1 1
o1 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT 1

3HaHUU. YpaBHEHUSA




N KosmnuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
(]
Tema YpoKka KOHTpO.HbeIe OﬁpaSOBaTeJIbHLIe PeCypcChl
n/n Bcero
padoThI
92 IToBTOpenue, 00001IEHNE, CUCTEMAaTH3ALIS 1
3HAHUU. Y paBHEHUS
03 IToBTOpenue, 00001IEHNE, CUCTEMAaTH3ALUS 1
3HAHUU. Y paBHEHUS
94 [ToBTrOpenue, 0000IIEHNE, CHCTEMATH3AIHS 1
3HaHuil. HepaBencTsa
95 [ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS 1
3HaHui. HepaBencTsa
96 IToBTrOpenue, 00001IEeHNE, CUCTEMAaTH3ALUS 1
3HaHuU. CucTemMbl ypaBHEHUN
97 IToBTrOpenue, 00001IEHNE, CUCTEMAaTH3ALUS 1
3HaHuU. CucTemMbl ypaBHEHUN
98 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. OyHKIMH
99 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT 1
3HaHui. OyHKIMH
100 Hrorosasi kKoHTpOJIbHAsI padoTa 1 1
O06001eHne, cucTeMaTu3alus 3HaHUH| 3a Kype
101 anreOpbl ¥ Haval MaTeMaTuieckoro ananusa 10-11 1
KJIACCOB
O60061eHne, cucTeMaTU3alus 3HaHU| 3a Kype
102 anreOpsl M HadaJl MaTeMaTrudeckoro anammsa 10-11 1
KJIaCCOB
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9




YYEBHO-METONYECKOE OBECITIEYEHUE OBPA3OBATEJIBHOTO
MMPOIIECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI J1JIS1 YYHEHUKA

Mep3smsikx A.I'., Homuposckuii I.A., ITonsskos B.M./ Ilox pex. Iloponsckoro B.E.;
Maremartnka. Anrebpa u Hayaima MaTemMaTHdeckoro anaimsa. 10 kimacc. YueOHUK.
ba30BbI1 ypOBEHB;

Mepsnsk A.I'., Homuporckuii J[.A., ITomsikoB B.M./ ITox pex. ITogonsckoro B.E.;
Maremartuka. Anrebpa u Hadaiga MaTeMaTH4yeckoro aHaimsa. 11 kimacc. YueOHUK.
ba30BbIl1 ypOBEHB;

METOJANYECKHUE MATEPUAJIBI VIS YYUTEJIA

MaremaTtuka: anredpa v Hayajla MaTEMaTHYECKOTO aHallu3a, reoMeTpusi. Anredpa u
Hayaja MaTeMaTHU4YecKoro aHanusa. ba3oselil yposens: 10 kiiacc: MeToauueckoe
nocobue. /byuko E.B., Mep3nsakA.l'., Homuposckuit/[.A., [lonouckuiiB.b.,u ap.—
M.:Bentana-I'pad;

Maremaruka: anredpa 1 Hadajla MaTeMaTHUYECKOI0 aHallu3a, reoMeTpusi. Airedpa u
Hayajla MaTEMaTHYECKOr0 aHaiau3a, ba3oBblid ypoBeHb : 11 Kiacc: METOAMYECKOE
noco6ue. / bynko E.B., Mepsnsk A. I'., Homuposckuit /1. A., [Tonouckuii B. b., u ap. —
M.: Benrana-I'pad;

Martematuka: anredpa v Hayajla MaTEMaTHUYECKOTO aHalu3a, reoMeTpusi. Anredpa u
Hayajga MaTeMaTHUYECKOro aHaIN3a: JUIaKTHYECKue MaTepuaisl, ba3oBelii ypoBens: 10
KJ1acc: mocobue i yyamuxcs odmeoOpa3zoBaTenbHbIX opranuzanuii / A.I'. Mep3nsk,
B.b. ITonouckwuii, E.M. PabunoBuu, M. C. Sxup. — M.: Benrtana-I"pad;

Maremaruka: anredpa 1 Hadaja MaTeMaTHYECKOTr0 aHaliu3a, reoMeTpus. Airedpa u
Hayajia MaTeMaTUYECKOr0 aHAJIN3a: AUAAKTHYECKUE MaTepuaisl, ba3oBbiil ypoBeHs: 11
KJIacc: mocodue i yJanmxcsi o0meo0pa3oBaTenbHbIX opranuzamnuii / A.I'. Mep3iik,
B.b. Ilonouckuit, E.M. Pabunosuu, M. C. Skup. — M.: Benrtana-I'pag;

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOB6EE7DC
OtxpoiThiit 6ank EI'D
https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC20248DC0
OTtkpeIThiit 6aHK OI'D

https://resh.edu.ru

https://www.yaklass.ru

https://www.yaklass.ru/p/geometria



https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/p/geometria




