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MNOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma yueGHOTO Kypca «Anrebpa U Havajga MaTeMaTHYECKOTO
aHasn3a» 0a30BOro ypoBHs A oOywaromuxcs 10 —11 kmaccoB paspaboraHa Ha
ocHOBe DeiepabHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHUH,
MPEABSBISIEMBIX K MaT€MaTHYECKOMY OOpa30BaHUIO, U TPAJHMLMA POCCUHUCKOIrO
oOpa3zoBaHus. Peanuzaiusi mporpamMMbl 00€CIIEYMBAET OBJIAJICHUE KIIFOYEBBIMU
KOMIETEHIIUSMH, COCTABIIIOIIMMU OCHOBY AJII CaMOPa3BUTHsI M HENPEPHIBHOTO
o0Opa3oBaHMsl, LIETOCTHOCTh OOIIEKYIbTYPHOIO, JUMYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHUS TUYHOCTU OOYHAIOIIUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadajga MaTeMaTHYECKOTO aHAN3a» SBISCTCS OJHUM W3
HamOoJiee 3HAYUMBIX B MPOTpaMME€ CTapIIeil IIKOJIBI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO€CleYMBaeT HWHCTPYMEHTAJIbHYI0 0a3y [UIsi HM3Y4YeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYTrOM CTOPOHBI, (OPMHUPYET JIOTHUUECKOE U
a0CTpaKTHOE MBIIUICHUE YYallAXCs Ha YPOBHE, HEOOXOIUMOM I OCBOCHHS
KypcoB WHGOPMATHKH, OOIECTBO3HAHMS, HCTOPUHU, CJIOBECHOCTU. B pamkax
JTAHHOTO Kypca Y4Yallhecs OBJIAJIEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOMU
HayKH, KOTopas (GOopMyJIUpPYyeT CBOU JOCTHKEHUS B MAaTeMaTHIECKOUN opme.

Kypc anrebpsl n Hagasm MaTeMaTHYecKOro aHAIN3a 3aKJIabIBACT OCHOBY IS
YCIENTHOTO OBJAQJACHHUS 3aKOHAMU (U3UKH, XUMHUH, OWOJOTHH, TTOHUMAaHUS
OCHOBHBIX TEHJICHIIMA OSKOHOMUKH U OOIIECTBEHHOW IKU3HHU, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIIOJIH30BaTh WX B TOBCEIHEBHOW KM3HHU. B TOXe Bpems OBIacHUE
aOCTpPaKTHBIMH W JIOTHYECKH CTPOTHMH MATEMATHUYCCKUMHU KOHCTPYKIIHSMHU
pa3BUBaeT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH
YTBEPKJICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AIMI0, a0CTparupoBaHue u
aHajoruto, GopMUPYET KPEaTUBHOE U KPUTHUUECKOE MBITUICHHE. B xo/1e nzydeHus
anreOppl W Hadadl MAaTeMaTHYEeCKOTOo aHaiu3a B CTaplield IIKOJe YydJalluecs
MOJIy4atOT HOBBIM OIBIT pEHICHUS TPHUKIAAHBIX 33Jad, CaMOCTOSTEIHHOTO
MMOCTPOEHUS MaTeMaTUYECKUX MOJIENIe PEabHBIX CHUTyallud W WHTEpIpeTaluu
MOJIYYCHHBIX  pEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TpHUpOAE, HAYKEe W B HCKYCCTBE, C BBLIAIONTUMUCS
MaTEMaTHYECKUMH OTKPHITUSIMHU U UX aBTOpPaMH.

Kypc obOmamaer 3HAUMTETBHBIM BOCHUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIM
peanu3yeTcss Kak 4depe3 y4eOHbId MaTepuali, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHHS, TaK M 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTEILHON
KOHIICHTPAlM¥ BHUMAHHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBIN PE3YJIbTAT.

B ocHoBe MmeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTH4ecKOoro
aHaIN3a JSKUT JeATEeIbHOCTHBIA TPUHIUI O0yUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOr0 aHAJIN3a» BKIOYAET
CIEAYIOUIUE COAECPKATEIbHO-METONUYECKME JIMHAM: «Yucna W BBIYMCICHUSD,
«Dynkiuu  u - rpadukmy, «YpaBHeHHMS M HepaBeHCTBa», «Hawama
MaTeMaTH4eCKoro aHanuza», «MHoXkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIBHO-METOIUYECKUE JIMHUM H3YYalOTCd HAa MPOTSKEHUU JABYX JIET
oOy4eHHs B CTapllIel IIKOJIe, €CTECTBEHHO NOMOJHSASA APYT APyra U MOCTEIEHHO
HAChIIAsACh HOBBIMM TE€MaMHU W pasaenaMu. JaHHBIM Kypc  SABISIETCSA
MHTETPaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B ce0e coAepkKaHHEe HECKOJIbKHUX
MaTeMaTUYECKUX TUCUUIUIMH: anreOpa, TPUrOHOMETpPHsI, MaTeMaTUUYECKUI aHau3,
Teopusi MHOKecTB M Ap. [lo Mepe Toro kak yuwamiuecs OBJaZeBalOT BcE Oosee
IIMPOKUM MAaTeMaTHYECKUM anmnapaTroM, Y HUX MOCJIEeI0BAaTENbHO (PopMUpyeTcs u
COBEPLIECHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJENb pPEaTbHOU
CUTyalluu, MPUMEHITh 3HaHUSA, IOJy4YEHHbIE B Kypce «Anredpa u Hayana
MaTEeMaTUYECKOTO aHaIM3a», JUIsl PELIEHUs] CaMOCTOSTENIbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKON 3aa4H, a 3aTEM HHTEPIPETUPOBATH ITOJYYEHHBIN PE3YJIIbTAT.

ConepxaTenpHO-MeTOANYECKAsT TUHUA «Hucna U BBIYMCIEHUS 3aBEPIIACT
(opMupOBaHHE HABBIKOB HCIOJIb30BaHUs IEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOW IKojie. B crapmieli mikone oco0oe BHUMAaHUE YIEISETCS
(OpMUPOBAHNIO TPOYHBIX BBIUMCIUTEIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX B CeOs
MCIIOJIb30BAaHUE pA3JIMYHBIX (OPM 3alUCH JICUCTBUTENBHOIO YKCIIA, YMEHHUE
PAlMOHAIIBHO BBINOJHATh JCHUCTBUS C HUMH, JAENaThb MPUKUAIKY, OLICHUBATH
pe3ynbrar. OOyuyaroniyecs: MOJy4YaroT HAaBBIKM NPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JICUCTBUH C YHCIIaMM, 3allMCaHHBIMH B CTaHIApTHOW dopme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YU CIIOBBIX BBIPAKECHHI.

JIunna «YpaBHEHUS M HEPABEHCTBA» PEANN3YETCAd HA MNPOTSIKEHHH BCETO
oOydyeHHsi B CTaplied WIKOJIe, TMOCKOJbKY B KaXIOM pasieie MNporpaMMbl
MPEeyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3anay. OOyyaromuecs: OBJIaJEBaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApUPMHUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydyeHHbIe yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEN0BAHNN
(YHKIMI C TOMOIIbIO MPOU3BOJHON, PEIICHWH MPHUKIAJHBIX 3a/ad U 3aJad Ha
HaXOXJCHWE HauOOJbIIMX W HAaUMEHBbIIMX 3HaueHud ¢yHkuuu. JlaHHas
coliep)kaTeibHasl JIMHUS BKJIIOYaeT B ce0d Takke (QOpMHUPOBAHUE YMEHUMN
BBINIOJIHATh Pacy€Thl Mo ¢opMmysaMm, MpeoOpa3oBaHUsl UEIbIX, PALMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



colepKalmx CTeneHu W Jiorapudmel. brarogaps u3ydeHuio anredpamdecKoro
Marepuansa TMPOUCXOJWT  JAJbHEHIEe  pa3BUTHE  AJITOPUTMHYECKOTO U
aOCTPaKTHOTO MBIIUICHUAS YYalIuxcs, (OPMUPYIOTCS HABBIKH JICTyKTUBHBIX
paccyxaeHuid, pabOTBl ¢  CHMBOJBHBIMH  (opMaMH,  TPEICTaBICHUSA
3aKOHOMEPHOCTEH W 3aBHCHUMOCTEH B BHJIC PaBCHCTB M HEPAaBEHCTB. AurebOpa
npemiaracT d(PQGEKTHBHBIE HMHCTPYMEHTHI [UJISI  PEIICHUS MPAKTHUYCCKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ1a4, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
SI3bIKA HAYKH.

CopepxarenpHo-MeTOonuYecKass JuHHS «DyHKIUM W TpaduKu» TECHO
MEePETUIeTaeTCs C IPYTUMH JIMHUSAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIC 3a1aET
MOCIIEZI0BATEILHOCTD U3yYCHUS Martepuana. Nzyuenune CTETICHHOM,
MOKa3aTeNIbHOH, JIOTapu(PMUUECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKoOB, UCIOJb30BaHUE (PDYHKIUHN IS pelIeHus 3a7ad U3 JAPYTUX YYEOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAIIM30M,
TaK W C PEIICHWEM YpaBHEHWW W HepaBeHCTB. [Ipm 3TOM OoJbIioe BHUMaHUE
yaensercs: (OpMUPOBAHUIO YMEHHs BBIpaXaTh (POPMyJIaMH 3aBUCUMOCTH MEKIY
pPa3IMYHBIMK BEJIMYMHAMU, MCCIIEOBATh TMOJMyYEeHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiep>KaTesIbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUN
U HABBIKOB, ITO3BOJISIONINX BBIPAXKaTh 3aBUCHUMOCTH MEXKIy BEIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M ciioBecHOU. Ero m3yuenue
CIIOCOOCTBYET PAa3BUTHUIO AJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTHA.

ConepxarenpHas nuHus «Hadanma MareMarnueckoro aHaiu3a» MO3BOJSET
CYIIECTBEHHO PACIIUPUTH KPYT KaK MAaTEeMaTHYECKUX, TaK M MPHUKIATHBIX 3a/1ad,
JOCTYITHBIX OOYYaromuMCs, Y KOTOPBIX MOSBIISETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpouTh rpaduku (QYHKIUH, OMpPENesATh WX HAWUOOJBIINE W HAUMEHBIINE
3HAYEHUS, BBIYUCIATH TUIOMAAN (QUTYp U OOBEMBI TeN, HaXOAUTh CKOPOCTU U
YCKOpeHHsl TporeccoB. JlaHHas comep)kaTelibHas JMHHUS OTKPHIBACT HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUS MAaTeMaTHYEeCKHUX MoJeliell pealbHBIX CHTYaIluH,
HAXOXKJCHUS HAWJIYUIIero PEIICHHWS B TMPHUKIAIHBIX, B TOM YHCIIC COIMAIbHO-
PKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMH MaTEMAaTHYECKOTO aHaIn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMAIBHO-TOTHYECKOTO U KPEATUBHOTO
MBIIIJICHUS, (OPMUPOBAHWIO YMCHHWH pACIIO3HABATH IMPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHKe U HcKycctBe. OOydwaronuecs y3HAIOT O
BBITAIONINXCST PE3ybTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHUKH Kak
HAyKH, X UX aBTOpPaXx.

ConeprxarenbHO-MEeTOAUYeCcKas JUHUS «MHOXKECTBa U JIOTHKa» B OCHOBHOM
MOCBSIIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB. | €OpPETHKO-MHOKECTBECHHBIC
NPECTABICHNUS TPOHU3BIBAIOT BECh KypC IIKOJBHON MaTEeMaTHKH W TPEeiararT



Haubosee YHUBEPCATbHBIN SA3bIK, OOBEANHSIIONINI BCE Pa3/Iesibl MATEMATUKHU U €&
MPUWIOKEHUH, OHHM CBS3BIBAIOT Pa3HblE MAaTEMAaTUYECKHUE TUCUUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO AaThb BO3MOXKHOCTH IIKOJBHUKY MOHMMATh TEOPETHKO-
MHOKECTBEHHBI $13bIK COBPEMEHHON MAaTeMaTWKM W HCIOJb30BaTh €ro s
BBIPA)KEHHSI CBOMX MBICJIEH.

B kypce «AnreOpa u Hayajla MAaTeMaTHYECKOTO0 aHAINW3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBl MAaT€MaTHYECKOrO0 MOJCIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(OpMHUPOBATH HABBIKU ITOCTPOEHUS MOJIENIEN peabHbIX CUTYyalUii, NCCIET0BAHUS
ATUX MOJENEN C MOMOUIBIO ammapaTa aiaredpbl U MaTeMaTUYECKOTo aHaiu3a U
MHTEPIPETALNH NOJYYEHHBIX pe3ybTaToB. Takue 3aJaHus BIUIETEHBI B KaXAbIA
U3 pa3JeNoB MIPOrpaMMBbl, IOCKOJIBKY BECh MaTepuall Kypca IHUPOKO HCIONb3yeTCs
JUISL peleHus] IPUKIAAHbIX 3a1ad. [Ipyu pemeHnn peanbHbIX NMPAKTHYECKUX 3a1ad
ydaliiecs: pa3BUBAalOT HaONIOAAaTEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh AHAJIOIHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. /learensHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS IMPUKIIATHBIX
3aJla4 OpraHu3yeTcs B MPOLECCE M3YUYEHHs BCEX TeM Kypca «Anredpa v Hagaia
MaTEMaTUYECKOIO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM rutaHe Ha HW3ydeHHE Kypca anreOpbl U Hadal MaTEMaTUYECKOTO
aHaju3a Ha 6a30BOM YpOBHE OTBOAUTCA 2 yaca B Henelnto B 10 kimacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooydenust — 170 gacos.



COILEPKAHHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Pannonanpupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPpOOU, MPOIICHTHI,
OCCKOHEUHbIE  MepuoAuvecKkue Japodu. ApudpMmeTudyeckue  omepanud C
palroHaIbHBIMU YUCIIAMU, TPE0O0Pa30BaHUs YMCIOBBIX BhIpakeHui. [Ipumenenue
ApoOeil ¥ TPOIEHTOB ISl PELICHUs] MPUKIAIHBIX 3a/1a4 U3 Pa3IUYHBIX OTpaciiei
3HAHUU U PEAJIbHOMN KU3HU.

JleficTBUTENbHBIE 4HCia. PalMOHaNBHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudmMernueckre ornepauud ¢ JEeHCTBUTEIbHBIMU 4YHciaMmH. [IpubnrxkEHHbIE
BBIYMCIICHUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUN.

Crenenb ¢ 1uensiM  mnokasareneMm. CranmaptHas  (QopMa  3amucu
neiictBurensHoro uucna. Mcnonp3oBanume moaxondmed  (GopMmbl  3amucu
JNEUCTBUTEIBHBIX YHUCEI I PELICHUS IMPAKTUYECKUX 3a4a4 U IPEICTABICHUSA
JAHHBIX.

ApudmMernyecknii  KOpeHb  HAaTypaJibHOM  creneHu.  JlelictBus ¢
apu(pMeTHYECKUMU KOPHAMHU HaTypalbHOMN CTETICHU.

CuHyC, KOCHHYC UM TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHBIE
TPUTOHOMETpUUYECKHE (HOPMYIIBI.

YpaBHEHHE, KOpEHb YypaBHEHHs. HepaBeHCTBO, pelIeHHE HEPAaBEHCTBA.
MeTton MHTEpPBAJIOB.

Pelenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU M.

[IprMeHeHEe ypaBHEHU U HEPABEHCTB K PEUICHUIO MAaTEMATHYECKHUX 3a7a4
M 33]1a4 U3 PA3IMYHbIX 00JacTeil HAyKH U PeabHOU KU3HH.

DYyHKIUHN U TPAPUKHU

Oynkiusa, crnocoObl 3amanus (yukouu. [paduk  Gysknuu. Bzaumuo
oOpaTHbIe PYHKITUH.

OO6nactb onpeneneHuss U MHOXKECTBO 3HaueHui yHkuuu. Hynu QyHkmum.
[TpomexxyTkH 3HAaKOMOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM NoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTEHIEHHU.



Tpuronomerpruyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIMI YUCIOBOTO apryMEeHTa.

Hayaja MmaTeMaTH4eCcKOro aHajamn3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS MOCJEA0BATENBHOCTEN.
MOHOTOHHBIE MIOCIIEIOBATEIBHOCTH.

ApudmeTrnueckas U reoMeTpuueckas mporpeccuu. beckoHeuno yoOpiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH MeOMETPUUYECKON
nporpeccud. GopMyna CIOKHBIX MPOLEHTOB. VCHoyib30BaHWE MNPOTrPECCHM IS
pEeLIEHUs peallbHbIX 3a]/1a4d MPUKIIATHOTO XapaKTepa.

MHoKecTBa M JIOTMKA

MHOk€eCTBO, onepanuu HajJ MHOXecTBaMu. Jlmarpammsl Jilsiepa—DBeHHa.
[IprmMeHeHne TEOPETUKO-MHOXKECTBEHHOIO armapara Uil ONUCAHUS PEalbHbIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHNH 3aJad U3 JPYIUX YUYEOHBIX NPEAMETOB.

Omnpenenenune, TeopeMa, CIEICTBUE, T0KAa3aTEIbCTBO.

11 KIIACC

Yuciia v BIYMCICHUSA

Harypanpubie u nensle yncia. [IpusHaku 1eIMMOCTH LEIIbIX YHACEIL.

Crenenb ¢ pauMOHAJIBHBIM NTOKa3aresieM. CBOMCTBA CTENIEHH.

Jlorapugm yncna. JlecaTuuHbIE U HaTypajbHbIE JOrapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaXEHU, COAEPKALIUX JTOTapU(MBI.

[IpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTEHNEHH C palUOHaJIbHBIM
IIOKa3aTeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS! U HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHHI. PellleHne MpUKIaIHbIX 33/1a4 C TOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHECHUM.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a/ad U 3a/lad U3 pa3U4HbIX o0JacTedl HaykKu M peajbHOU
KU3HU.

DYyHKIUHN U TPAPUKHU

Oyuknusa.  [lepuomnnueckne  ¢yHkuuu. [IpomMexyTKM  MOHOTOHHOCTH
¢ynkuud. MakcuMymbl 1 MUHUMYMBbl (QyHKUMU. HauOoiblliee M HauMeHbIIee
3HaueHUe (PYHKIIMH Ha TPOMEXKYTKE.

Tpuronomerpudeckue QyHKIIMH, UX CBONCTBA U TPAPUKH.

[TokazarenbHast u norapudmuueckas GyHKIUU, UX CBOWCTBA U TpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIMHA 7S PELICHUS] YPaBHEHUN U JMHEWHBIX
CUCTEM.

Wcnonp3oBanue rpauKkoB (QYHKUMHA Ui HCCIENOBAHUS IIPOLIECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPH PEIICHWU 3a7ad U3 JAPYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepsiBabie GpyHKIIMH. MeTOT MHTEPBAJIOB /sl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢ynkuuu. ['eomerpudyecknii U QU3NYECKUH  CMBICI
IIPOU3BOJHOM.

[IpousBogubie  sieMeHTapHBIX  GyHKIUE.  DopMmysnbl  HaXOXKACHUA
MIPOU3BOAHON CYyMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIUH.

[IpumeHeHne MpoU3BOIHON K UCCIIENOBaHUIO (QYHKIUI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbILIETO 3HaUeHUsT (PYHKIIMHU Ha
OTpE3KE.

[IpuMmeHeHne TPOU3BOJHOM JUIA HAXOXKACHUS HAWJIY4dIllIer0 pELICHHS B
NMPUKIAIHBIX 3aJadax, i1 ONPEACIEHUS CKOPOCTHM IIpolecca, 3aJaHHOIO
dbopmyI0ii unmu rpaduKoMm.

[TepBooOpaznas. Tabnuila nepBooOPa3HBIX.

Wurerpan, ero reoMeTpuyeckuid M (usmyeckuid cmbicia. Beruucienue
uHTerpana no gpopmyne Herotrona—IJleiiOnuna.



IHINTAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOTO Tmpenmera «MaTemaruka» JOJDKHO OO0ecrednBaTh
JOCTIDKEHUE Ha YPOBHE CPETHETO O0IIETro 00pa30BaHUs CIICIYIONUX THYHOCTHBIX,
METanpeIMETHBIX B MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUSI MPOrpamMMbl yuyeOHOro mpeaMera
«MareMaTHKa» XapaKkTepU3yIOTCS:

I'pasxxtaHCcKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKAAHCKONU MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHHA,
npoLeayp TpaxaaHCcKoro oOmiecTtBa (BBIOOpPHI, ONPOCHI U TMp.), YMEHHEM
B3aMMO/JICUCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GYHKIUSAMHA 1 HA3HAYCHHUEM.

[TarpuoTryeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPAXKTAHCKON UICHTUYHOCTH, YBaXKEHHUS K
MPOIIOMY U HACTOSIIIEMY POCCUHUCKOM MaTeMaTHUKU, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUAM POCCUMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKEHUW B JIPYTHX HayKaX, TEXHOJOTUAX, chepax
SKOHOMHKHU.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HApoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMUSI, HJTHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy AyIIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIOYAs ICTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCyKICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMaTHYECKUM acClEKTaM Pa3uyHbIX BUJ0B UCKYCCTBA.

Pur3nuecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSTh MaTeMaTUYeCKUE 3HaHUS B
HWHTEpecax 370pOBOro U 0e30MacHOro o0pasa *KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHMUE, COATAHCUPOBAHHBIA PEKUM 3aHATUU U

OT/bIXa, peryJisipHas busnueckas aAKTUBHOCTB); (bU3UIECKOTO
COBEPIIICHCTBOBAHHS, npu 3aHITHSIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIbHOCTHIO.

TpynoBoe BocniuTaHUE:



TOTOBHOCTBIO K TPYZYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  mpodecCHOHANBHON  JMEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILIAHBI,
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHHIO U
caM000pa30BaHUI0 HA TPOTSHKEHUHM BCEW KU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MAaTEMaTUUECKON HANPABICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTUYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHOM U COLUAIBHON
Cpelnbl, OCO3HAaHMEM TJI00ATBHOTO XapakTepa HSKOJOTHMYECKHX MpoodIieM;
OpUEHTAlMEll Ha MPUMEHEHUE MATEeMaTUYECKUX 3HAHUW ISl PEIICHUS 3a/1ad B
0o0JIacTU  OKpyKalomiel cpeapl, IUIAHUPOBAHUSI TMOCTYNKOB M OIEHKH HUX
BO3MOKHBIX MOCJEACTBUMN ISl OKPYKAIOIIEH CPEBI.

[leHHOCTH HAyYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM MPAaKTUKH, [MOHUMaHUEM
MaTEMaTUYECKON HayKd Kak cQepbl YeIOBEUECKOW JIeATeNbHOCTH, JTaroB €&
pa3BUTUSI M 3HAUYUMOCTH JJII PAa3BUTHUS IMBWIM3ALMM; OBJIAJACHUEM SI3bIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJIbTypOW KakK CpEACTBOM IO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILECTBIIATh IPOEKTHYKD M HCCIENOBATENbCKYIO AESTEIBHOCTD
WHIVUBUYaJIbHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIC Pe3yIbTaThl OCBOCHHS MPOTPAMMBI yUE€OHOTO TMpeaMera
«MaremaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM yYHUBEPCAITbHBIMA
NO3HABAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusamMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvmvie  nozmaeamenvhwvie — Oelicmeus, — 0becneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX HNPOYECCO8 00yuUarwuxcs (oceoeHue
Memo008  NO3HAHUS — OKpydcarwe2o  Mupa,  NpUMeHeHue  JO02UYEeCKUX,
UCCIe008ameNbCKuUxX onepayul, ymeHut pabomams ¢ ungopmayueti).

bazoBbie lornyeckue NeUCTBUS:

e BBIBJSITH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUIECKUX
00BEKTOB, TOHATHN, OTHOIICHUH MEXAY IOHATUIMH, (OPMYIHPOBATH
OTpenecHUs]  TMOHATHUW; YCTaHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(puKanuu, OCHOBAHMS JJIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIPUHUMATh, (OPMYIMPOBATH W  NPEeOOpPa3OBbIBATh  CYXKICHUS:
YTBEPIUTENbHbIE W OTpULIATEIbHbIC, €AMHUYHBIC, YaCTHbIE U OOIIHE;
YCIIOBHBIE;

BBIBISITD ~ MaT€MAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTUBOpeunss B (akTax, AAHHBIX, HAONIONCHUAX U YTBEPKICHUSIX;
npejjiaraTh  KpUTEPUU Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JIeNNaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHAYKTUBHBIX YMO3aKJIFOUCHHUI, YMO3aKIIFOUCHHUH 10 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNIbCTBA MaTEMaTUYECKUX
YTBEPKACHUM (MPSAMBIE U OT MPOTHUBHOTO), BBICTPAUBATh apryMEHTALUIO,
OPUBOJAUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJBIL;

BbIOMpaTh croco0 peuieHus y4eOHOH 3ahauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIIEHUs, BbIOMpATh HauOOJEe MOAXOMAUIMI € Y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPUEB).

bazoBrie HCCIICAOBATCIBCKUC HGﬁCTBHH:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUII MHCTPYMEHT MO3HAHUS;
(opMyIMpoOBaTh BOMPOCHI, (UKCHPYIOLUIUME MPOTHBOPEUYUE, NPOOIEMY,
yCTaHaBIMBAaThb HCKOMOE€ W  JaHHOe, (opMUpOBaTh  THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIHO CIJIAaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEJIOBAaHUE [0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
0o0BbEKTa, SBJIECHUS, MPOLECCA, BBISBIECHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMU, IPOLECCAMU;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 000OIIEHHSI M BBIBOJBI TIO pe3yjIbTaTaM
NPOBEAEHHOIO HAOJIO/IEHUS, MCCIIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUII;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTUE MPOLECCA, a TAKXKE BbIABUTATH
IPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabota ¢ undopmarnueii:

BBISIBJIATH JA€(PUINUTHI MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX IJIsi OTBETA
Ha BONPOC U JJI PEICHUS 33/]a4H;

BbIOMpaTh  MHGOPMALMIO W3  HCTOYHUKOB  PAa3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO
pa3IMYHBIX BUJOB U (HOPM IpEICTaBICHMUS;

CTPYKTYypUpPOBaTh MH(GOPMALIKIO, IPEJICTABIATh €€ B PA3NIUUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;



e OIICHUBATH HaJE&KHOCTh uHbOopMaIuu 1o CaMOCTOSITEIIBHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

2)  Vuueepcanouvie KOMMYHUKAmMUGHble  Oclcmeus, 0becneuusaom

CHOPMUPOBAHHOCTNb COYUATLHBIX HABLIKOG 00YUAIOUWUXCAL.

OO61enue:

e BOCIPUHUMATH W (OPMYITUPOBATh CYXKACHUS B COOTBETCTBHH C
YCJIOBHSIMU U TCJISIMH OOIICHHS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOO
TOUYKY 3pPCHHS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS TIO
XOJIy peIeHus 3a7a9i, KOMMEHTHPOBATH MOJTYUYCHHBIN pe3yibTar;

e B XO07e 00CYXICHHS 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
MpOoOJIEMBI, perIaeMOi 3a/1auH, BEICKAa3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pEIICHUs; COMOCTaBISATh CBOM CYXKIEHUS C CYXICHUSIMH JPYTUX
YYaCTHUKOB JHAJIora, OOHapYy»XUBATh pPa3IMyue U CXOJICTBO IO3MIIMM; B
KOppekTHOM popme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,

e TMPEACTABIATh  pE3ydbTaTbl  pEUIeHUs  3aJadd,  OSKCIIEPUMEHTA,
UCCIIEOBAaHMs,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 NPE3EHTAIIMN U OCOOCHHOCTEHN ayAUTOPHH.

CoTpyITHUYECTBO:

e TMOHWUMATh W  UCHONB30BAaTh  NPEMMYINECTBA  KOMAHAHOH M
WHANBUAYATbHON pabOTHI MPU PEIICHUH YUeOHBIX 3a/1a4; TPUHUMATH 11eJTb
COBMECTHON JESTEeNbHOCTH, IJIAHUPOBAaTh OPraHU3alUI0 COBMECTHOU
paboThI, pactipeAensaTh BUABI pabOT, JOTOBapUBATHCS, 00CYKAATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIIOJIEH;

e y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CyXI€HUS, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI U
KOOPAUHUPOBATh CBOM JIEHUCTBUS C JAPYTMMH YJ€HaMH KOMAaHJb;
OLICHMBATh Ka4ye€CTBO CBOET0O BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
chOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUS.

3) VHuusepcanvhvie  pezynsamueHule Oeticmaus, obecneyusarom

GdopmuposaHrue cMblCLO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanusi:

COCTaBJIAITh IUJIaH, aJITOPUTM PEUICHUs 3aJjauM, BBIOUPATh CIIOCOO PEIICHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb:

e BIAJACTh HaBbIKAMH [O3HABATEJbHONH peQIEKCUH KaK OCO3HAHMS
COBEpUIAeMbIX JEHCTBUI W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJeTh CIOcCO0aMU  CaMONPOBEPKH, CaMOKOHTPOJIA Ipoliecca H
pe3yibTaTa peleHus MaTeMaTUYeCKOM 3a/1auu;



e MPEABUAECTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpH PELICHUU
3a1a4d, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENBCTB, IaHHBIX, HAMJIEHHBIX OLINOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OIICHMBAaTb COOTBETCTBUE pe3yJpTaTa ILEJIW U YCIOBUSIM, OOBICHSTH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTHKEHHUS PE3YJIbTAaTOB IEATEIBbHOCTH,
HaxOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTEMATUYECKOTO aHAIU3a»
Ha YpOBHE CpeJHEro oOuiero oOpa3oBaHMs JOJKHO OOECHEeYMBATH JTOCTUKEHUE
CJIEIYIOLIMX MPEIMETHBIX 00pa30BaTENIbHBIX PE3YyJIbTaTOB:

10 KJIACC

Yuciia v BIYMCICHUSA

OnepupoBarh MNOHATHSAMHU: pPAUUMOHAIBHOE W JIEHCTBHUTEIIBHOE YHCIIO,
OOBIKHOBEHHAsSI U JA€CSATUYHAsS IPOOb, IPOIIEHTHI.

BeinonuaTe  apudMeTHyecKHe ~— Omepaludd € pPAlHMOHAJIBHBIMM U
NEUCTBUTEIBHBIMU YUCIIAMU.

BbINonHATh TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONb3YS MpaBUiia OKPYTJIEHUS,
JeaTh MPUKUIKY U OLICHKY PEe3yJIbTaTa BIYMCICHUMN.

OnepupoBarh MOHATUSMHU: CTENEHb C ILEJBIM IOKAa3aTesieM; CTaHJapTHas
dopma 3amMcH JIEUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTENEHH;
MCIIOJIb30BaTh MOAXOIAILYI0 (DOPMY 3alUCU IEUCTBUTENIBHBIX YHCEIT JIsl pEeLIeHUS
IIPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS TAHHBIX.

OnepupoBarh MOHATHUAMM: CUHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOIO YIJIA;
UCIOJIb30BaTh 3allMCh IPOU3BOJIBHOIO yTIiia uepe3 0OpaTHbIE TPUTOHOMETPUYECKHUE
GyHKUIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh NOHATHSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPAaBHEHHE;

BoinonHsaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUNW W peliaTh
TPUTOHOMETPUYECKNE YPAaBHEHMUS.

BoimonusaTe mnpeoOpa3oBaHUs LEJbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQXKECHUM W pelaTb OCHOBHBICE THIIBI  LEJBIX, PALNUOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMeHATh YypaBHEHUS U HEPABEHCTBA I PELICHUS MAaTEMAaTUYECKUX 3a1a4
W 3a]1a4 U3 pa3IMuHBIX 001acTel HAyKH U PeasIbHOM KU3HU.



MonenupoBaTh peaibHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDOKEHUS, YpPAaBHEHHWS, HEpPABEHCTBA IO YCIOBHIO 3aJlayd, HCCIEIOBATh
IIOCTPOEHHBIE MOJIENN C UCIIOJIB30BAHKUEM alapara ajreOphl.

DOyHKUUM U TpaduKu

OnepupoBaTh MOHATHAMH: (YHKIIHS, CIIOCOOBI 3a1aHusi (QYyHKIUHU, 00JIaCTh
OTIpe/IeNICHUs M MHOXECTBO 3HayeHH (QyHkumuu, rpaduk (QyHKIHUH, B3aUMHO
oOpaTHbIe (PYHKIIHH.

OnepupoBaTb NOHATUAMM: YETHOCTh U HEUETHOCTh (YHKUUH, HYJIHU
(YHKIMH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUINN A peLICHUS] YpaBHEHHIA.

CtpouTh 1 4uTaTh TpaUKu JTUHEHHON (PYHKIUU, KBAAPATUYHON (DyHKIIMH,
CTETNIEHHOHN (PYHKIIMH C LEJIbIM [OKa3aTEJIEM.

Hcnonp3oBath rpaduku (QYHKUMA JUIsi  HCCIEAOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH NMpU pEeUICHUM 3a7ad U3 JPYruX y4eOHBIX MPEAMETOB U peaibHON
’KU3HU; BBIpaXaTh POpMyJIaMHi 3aBUCUMOCTU MEXKIY BETUUYUHAMH.

Hayana mareMaTH4ecKoro aHajausa

OnepupoBaTh NOHSTUAMU: MOCIEAOBATEIBHOCTh, apupMeTHyecKkas u
reoMeTpuyecKas Mporpeccuu.

OmnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBAIOIIAs TeOMETpUYECcKas
nporpeccusi, cyMMa 6€CKOHEYHO yObIBAIOIIEeH reOMETPHUUECKON MPOTPECCHH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IMOCJIEAOBATEIBHOCTEN U MPOTrPECCUM JJISI PELIEHUS
pealIbHBIX 3a]1a4 MPUKJIaJHOTO XapaKkTepa.

MHoKecTBa M JIOTMKA

OnepupoBaTh MOHATHIMH: MHOKECTBO, ONIEpAIH HaJ] MHOKXECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar s ONHMCAHUA
peaJIbHbIX MPOLECCOB M SBJICHUH, MPU pPEIIEHUH 3a7ad U3 JPYruX Y4eOHbIX
MPEIMETOB.

OnepupoBath  TOHATHUSAMHU: onpeneneHne,  Teopema,  CIEJCTBHUE,
J0Ka3aTeNbCTRO.

11 KUIIACC

Yucaa 1 BbIYUCIEHUSA

OnepupoBaTh NOHSATUSAMH: HATypajdbHOE, I€JI0€ YKCIO; HCIO0JIb30BATh
MPU3HAKU JIEIMMOCTH IIEJIbIX YHUCEN, PA3JIOKEHUE YUCIIAa HA MPOCTHICE MHOXKUTEIN
IUIs1 pELICHUS 3aa4.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAJIBHBIM MTOKa3aTEIIEM.

OnepupoBaTh MOHSATUSAMU: JorapudM UYHCIA, NECITHYHBIE W HATypaJbHBIC
Jorapu(MBbI.



YpaBHeHMs U HEPABEHCTBA

[IpuMeHATh CBOMCTBAa CTENEHWM g [peoOpa3OBaHMS  BBIPAKECHUM;
OIIEPUPOBATh MOHATUAMM: IIOKA3aTEIBHOE YPAaBHEHHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIBI [IOKA3aTECJIbHBIX YPABHEHUN U HEPABEHCTB.

Boimonusate mpeoOpa3oBaHUs BBIPAKEHUH, COACpXKAIIUX JIOTAPU(PMBL;
OTIepUPOBATH MOHATUAMU: JIOTapUPMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JJOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxoaute pemenus npocTenmux TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATUAMU: CHCTEMA JMHEHMHBIX YPaBHEHUN M €€ pELICHMUE,
HCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN [T PELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTe penieHns mpocTenImx CUCTEM M COBOKYIHOCTEW palMOHAIbHBIX
YPaBHEHUU U HEPABEHCTB.

MonennpoBaTb peaibHblE CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAXXCHUS, YPABHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 3aJayd,
MCCJIE0BATh IOCTPOCHHBIE MOJIENU C UCIIOJIB30BAaHUEM armapara ajareopsl.

DOyHKUMU U TpaGuKH

OnepupoBaTh MOHATHSAMM:  IEpUOJUYECKass  (PYHKUHSA, MPOMEXKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKH OJKCTpeMyMma (yHKUWH, HauOoJblIee WU
HavMEHblllee 3HaYyeHUs (QYHKIMM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX A
uccae10BaHus GyHKINHU, 3aJaHHON rpaduKoM.

OnepupoBaTh MOHATHAMHU: TpadUKU IMOKA3aTEIbHOU, JOrapupMUYecKon u
TPUTOHOMETPUUYECKUX (YHKIUH; N300paxaTh UX Ha KOOPIAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHNUS] YPAaBHEHUN U HEPABEHCTB.

N300paxxath Ha KOOPJAMHATHON MJIOCKOCTU rpadUKHU JHUHEHHBIX ypaBHEHUI
Y WCIIOJIBb30BaTh X JJIS PEIICHHS] CUCTEMBI TMHENHBIX YPABHEHUM.

Wcnonp3oBath rpaduku (QYHKUMA JUIsi HCCIEAOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH U3 IpYruX y4eOHBIX IUCHUIUINH.

Hayaja MmaTeMaTH4eCcKOro aHajaim3a

OnepupoBath NOHATUSMU: HENpepbIBHAS (QYHKIMS; MPOU3BOAHAS (DYHKIIMH;
UCIIOJIb30BaTh TEOMETPUUYECKUNA U (PU3MUECKHUI CMBICI MPOU3BOIHON ISl pEIICHUS
3aaad.

HaxoauTs npon3BoAHbIE 2I€MEHTAPHBIX (PYHKIIHMA, BBIYUCIISATH TPOU3BOIHBIC
CYMMBI, TPOU3BEJCHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOAHYIO ISl HCCIIEIOBAaHUS (PYHKIIUM HA MOHOTOHHOCTh
Y DKCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEOBAHMS K TOCTPOEHUIO IpahuKOB.

Hcenonp30BaTh NPOM3BOAHYIO Ui HAXOXKIACHUS HAWIYUIIEro pELICHUS B
IIPUKJIAIHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh TMOHATHSMHU: TEpBOOOpa3HAasi W  HHTErpall; MOHUMATH
reOMETPUUYECKUN U PU3NYECKUI CMBICIT UHTErpasa.



Haxonute mepBooOpa3Hble 3JIEMEHTapHBIX (DYHKIIHIA; BBIYHCIISITH HMHTETPAI
no gopmyne Horotona—JleliGuua.

PemaTh mpukiagHbie 3a7ayd, B TOM YHCIIE COLMAIBLHO-DKOHOMHUYECKOTO U
(u3HUecKoro xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITU3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Iparkruueckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypesI

MHoxecTBa pallMOHAIBHBIX U

JIEMCTBUTEIILHBIX YKcell. PalinoHaapHbIE 14 1 0

ypaBHEHUS U HEPABEHCTBA

@Oynkuun 1 rpaduku. CTeneHpb ¢ 1MebiM 5 0 0

MoKa3areieM

ApudpmeTnueckuii KOpeHb N—OW CTENEHH. 18 1 0

HppanmoHansHbie YpaBHEHUS M HEPABEHCTBA

DopMybl

TPUTOHOMETpUH. T pUroHOMETpHUUYECKHE 22 1 0

YpaBHEHHS

ITocnenoBareabHOCTH U IPOTPECCUH 5 0 0

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 3 1 0

3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0




11 KJIACC

KoanvecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Ipaxkruueckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI
CreneHb ¢ paliOHAJIbHBIM OKA3aTENIEM.
1 [TokazarenpHas Qynkuus. [lokazareapHbie 12 1 0
YPaBHEHMS U HEPaBEHCTBA
Jlorapudmuueckas pyHKITUS.
2 Jlorapudmuueckue ypaBHEHHS U 12 1 0
HEpaBEHCTBA
Tpuronomerpuveckne GyHKINU U UX
3 rpaduku. TpuroHomerpuyeckue 9 1 0
HEpaBEHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1 0
5 WHTerpan u ero npuMeHeHHsI 9 1 0
6 Cucremsl ypaBHEeHUN 12 1 0
7 HatypanbHble u ensle uncia 6 0 0
8 HOBTOPGHH@, 000011IeHHEe, CUCTEMATH3AIUS 18 ) 0
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0







ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

KoaudecTBo 4acoB 3ﬂeRTp0HHBIe

Ne Hdara uudgposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE

padoThbI padoThI pecypes:

MHO)K@CTBO, orcpanru Haa

MHOX€eCTBaMu. JlnarpaMmabl 1 0 0 04.09.2023 https://www.yaklass.ru/

Oiinepa—Benna
Panmonansabie yncia. OOBIKHOBEHHBIE

U JECATUYHBIC TPOOH, TIPOIICHTHI, 1 0 0

06.09.2023
OeCKOHEeUHbIE MEPUOIUUECKUE IpoOH

[Ipumenenue apobeii u NPOLEHTOB IS
pelIeHns MPUKIAIHBIX 3a7a4 U3

Pa3IMYHbIX OTpaciel 3HAHUN U 13.09.2023
peanbHOU KU3HU

[Ipumenenue apobeii 1 IPOLEHTOB IS

PeHICHI HpHKHaHHI:IX 3a21aqu " 1 0 0 https://www.yaklass.ru/0
pa3IUYHBIX OTpaciiell 3HAHUH U 18.09.2023

peanbHOU KU3HU

HeicTBuTenbpHbIe unciia. PanimonaabHbIe
Y UppalMoHaIbHbIEC YHCTIa 20.09.2023

Apudmernieckre onepanuu ¢
1 0 0 https:// .yaklass.ru/
JENUCTBUTEIHLHBIMH YHCIAMU 25.09.2023 D3 AR, yaKTass. U

[TpuOnuxEHHBIE BRIYUCIICHUS, TIPaBUIIa

OKpYTJIEHUs, IPUKUKA U OLIEHKA 1 0 0 27.09.2023

pe3yJibTaTa BBIYMCIEHUN



https://www.yaklass.ru/
https://www.yaklass.ru/0
https://www.yaklass.ru/

ToxxmecTBa U TOXKIECTBEHHEIE

8
npeoOpa3oBaHUs 02.10.2023

9 YpaBHeHUE, KOPEHb YpABHEHUS 04.10.2023 https://www.yaklass.ru/

10 HepaBeHcTBO, pelnieHre HepaBeHCTBA

09.10.2023

11 Merto nHTEpBANIOB 11.10.2023
Pemenue nenbix u [poOHO-

12 paIOHAaTIbHBIX YPaBHEHUH U 16.10.2023
HEPaBEHCTB
KonTponbhas pabota mo teme

13 "MHO»X€eCTBa pallMOHAJIbHBIX U
NEWCTBUTEINILHBIX UKcel. PallnoHaIbHBIE 18.10.2023
YPaBHEHUS U HEPABEHCTB"

OyHKI1MSA, cIOCOObI 3a1aHusT PYHKIUH.

14 https://www.yaklass.ru/
B3aumHo oOpartHble GyHKIMN 23.10.2023 : Y
Apudmerrueckue onepanum ¢

1

5 panroHaTFHBIMHU YUCIIAMH, ) 11.09.2023
peoOpa3oBaHMUs YNCIOBBIX BRIPAKCHUN
I'padux pynkuuu. O6mactb

16 OTIpeJIeIICHUS] 1 MHOKECTBO 3HAUCHHH
¢bynkuuu. Hynmu dynkuuu. [pomexyTku 25.10.2023
3HAaKOIIOCTOSTHCTBA

17 YérHble 1 HeUETHBIEC (PYHKIIUU 08.11.2023

18 CreneHs C 1eNbIM [TOKa3aTesIeM.

CrannaptHas ¢popma 3arucu 13.11.2023



https://www.yaklass.ru/
https://www.yaklass.ru/

JNIEUCTBUTEIILHOIO YHCIIa

Hcnonws3oBanue moaxoasmieii hopmpl
3aIUCH JENUCTBUTENBHBIX YHUCET IS

19 pelieHus MPaKTUYECKHUX 3a/1a4 U 15.11.2023

MPECTaBICHNS JAHHBIX

CrenenHast GyHKLUS C HATYPaJIbHBIM U
20 lI:[;;IE)IIZ/IKHOKaBaTeJICM. E€ cBoiicTBa 20.11.2023
21 Apudmernaeckuii KOpeHb HATYPaTHLHON

CTETIeHU 22.11.2023
29 Apudmernaeckuiit KOpeHb HATYPaTbLHON

CTEIEeHU 27.11.2023

CBoiicTBa apu(pMeTHUECKOTO KOPHS
23 HaTypaJ'ILHOI:;I ::b;eneHH ’ 29.11.2023 https: i, yaklass. i
24 CgoiicTBa apuPMETHIECKOTO KOPHS

HaTypaJbHOMN CTENIEHU 04.12.2023
o5 CgoiicTBa apuPpMETHIECKOTO KOPHS

HaTypaJIbHOW CTENEeHU 06.12.2023
26 JlelicTBus ¢ apuMeTHIecKuMu

KOpHSIMU N—OW CTENEeHU 11.12.2023
27 JleiicTBus ¢ apupMeTHUECKUMU

KOPHSIMHU N—OM CTENEeHH 13.12.2023
28 JleiicTBus ¢ apuMETHUECKUMHU

KOPHSIMHU N—OM CTENEeHH 18.12.2023
29 JlelicTBus ¢ apuMeTHIecKuMu

KOPHSIMH N—OM CTENEHU 20.12.2023
30 JleiicTBus ¢ apuMeTUIECKUMHU

KOPHSIMH N—OW CTETICHH 25.12.2023



https://www.yaklass.ru/

Pemrenne nppalmoHaIbHBIX YPaBHEHUN

31 1 HepaBeHCTs 97122023 https://www.yaklass.ru/
32 Pemienue nppanyoHaabHbIX YpaBHEHUN
Y HEPaBEHCTB 10.01.2024
33 Pemienue nppanyoHaabHbIX YpaBHEHUN
Y HEPaBEHCTB 15.01.2024
Pemienue u HOHATBHBIX BHEHU I
35 Pemenne uppannoHaibHbIX ypaBHEHUH
Y HEPaBEHCTB 22.01.2024
36 CaoiicTBa ¥ rpaguK KOpHS N-Oi CTENeHH 94.01.2024
37 CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENEHU 99.01.2024 https://www.yaklass.ru/
KonTponbHas pabota mo Teme
38 "ApudmMeTHiecKkuii KOpeHb N—oun
crenenu. ppannoHansHble ypaBHEHUS 31.01.2024
Y HepaBeHCTBA"
39 S;I;};fé ;(;CI/IHYC Y TAaHT€HC YKCIIOBOTO 05 02 2001 httos:/fwww.vaklass.ru/
40 CuHyC, KOCHHYC ¥ TAHT€HC YUCIIOBOTO
aprymeHTa 07.02.2024
41 ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa 12.02.2024
42 ApKCUHYC, apKKOCHHYC U apKTaHTEHC httos://fipi.ru/
YHCJIOBOTO apryMeHTa 14.02.2024
43 Tpuronomerpuyeckasi OKpyKHOCTb,
ompeielIeHue TPUTOHOMETPUUECKIX 19.02.2024



https://www.yaklass.ru/
https://fipi.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://fipi.ru/

(YHKIMI YHUCIOBOTO apryMeHTa

Tpuronomerpuyeckasi OKpyKHOCTb,

44 ompeieJIeHuE TPUTOHOMETPUUECKHUX 91.02.2024
(GYHKIMI YKCIIOBOTO apryMeHTa R
OCHOBHBIEC TPUTOHOMETPUIECKHE

45 https://www.yaklass.ru/
bopMyIBI 26.02.2024 P Y

46 OCHOBHBIE TPUTOHOMETPUIECKHE
hopMyITBI 28.02.2024
OCHOBHBIEC TPUTOHOMETPUICCKUE .

47 https://ege.sdamgia.ru/
(bopMyTEL 04.03.2024  Perede.SCAMAIATL
OCHOBHBIE TPUTOHOMETPUYECKHE .

48 https://ege.sdamgia.ru/
(bopMyTEL 06.03.2024 | Porede.SCaMY

49 [Ipeobpa3oBanre TPUTOHOMETPUUYECKUX
BBIpAKEHUN 11.03.2024
IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX .

50 https:/fipi.ru/
BBIPAKEHUN 13.03.2024 S-HHPLIE
[IpeobOpazoBaHre TPUTOHOMETPUUECKUX .

51 https://ege.sdamgia.ru/
BBIPAKEHUN 18.03.2024 — g
[IpeobpazoBaHre TPUTOHOMETPUUECKHUX i

2 https://ege.sd ru/
> BBIDAKEHHI 20.03.2024 - eredeSdamdR

53 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKEHUN 01.04.2024
Pemenue TpUroHOMeTpUYECKHX

o4 https:// .yaklass.ru/
ypaBHEHUN 03.04.2024 DS.IRRRLY. s

55 Pemenue TpUroHOMeTpUYECKHX
ypaBHEHUM 08.04.2024

56 Pemenne TpuroHoMeTprudeCcKux
ypaBHEHUH 10.04.2024



https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://www.yaklass.ru/

57

58

59

Pemrenue TpuroHoMeTpu4ecKux
YpaBHEHUU
Pemenne TpuroHoMeTpuuecKux
YpaBHEHUI

Pemenue TpuroHoMeTpuuecKux
YpaBHEHUI

15.04.2024

17.04.2024

22.04.2024

https://fipi.ru/

60

KonTponbhas padbota no teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue ypaBHeHUs "

24.04.2024

https://ege.sdamgia.ru/

61

62

63

64

HOCJ’IeI[OBaTCJ'ILHOCTI/I, CIIOCOOBI 3aJaHusg
ImocjaenoBareabHoCcTel. MOHOTOHHBIC
IIOCICI0BATCIBHOCTHU

Apudmerndeckas ¥ reoMeTpuIecKas
nporpeccuu. Mcnons3oBanue
MIPOTPECCUU JIJISl PEIICHHSI PeaTbHBIX
3aj1a4 MPUKJIATHOTO XapaKTepa
beckoneuHo yObIBaromas
reomerpuueckas nporpeccus. Cymma
OeckoHeYHO yObIBaromIeit
TEOMETPHUECKON IPOTPECCUU

CDOpMYJ'Ia CJIOKHBIX TPOLUCHTOB

29.04.2024

06.05.2024

08.05.2024

13.05.2024

https://fipi.ru/

https://www.yaklass.ru/

65

66

dopmyiia CIOKHBIX MPOLIEHTOB

O0001enue, cucTeMaTH3allds 3HaHUH 3a
Kypc ajireOpbl ¥ Haval
MaTeMaTHdeckoro aHanmza 10 kimacca

15.05.2024

20.05.2024

https://ege.sdamgia.ru/

https://fipi.ru/

67

HToroBast KOHTpOJIbHASA paboTa



https://fipi.ru/
https://ege.sdamgia.ru/
https://fipi.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://fipi.ru/

O0001enue, cucTeMaTH3alus 3HaHUH 3a
68 Kypc ajreOpbl U Havasl
MaTeMaTudeckoro aHanm3a 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

22.05.2024

24.05.2024




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHU s o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl

1 CrteneHb ¢ pallMOHAJILHBIM TTOKa3aTesieM 1 0 0 04.09.2023 https://www.yaklass.ru/

2 CBoiicTBa cTENEeHU 1 0 0 05.09.2023 https://www.yaklass.ru/
[Ipeobpa3oBaHue BbIpaxeHHH,

3 1 0 0
COJIEpIKaINX PAMOHAIBHBIC CTEIICHU 06.09.2023
I .

4 PeoOpasoBaiie BLIpakCHItH, 1 0 0 https://ege.sdamgia.ru/
coJiepKalluX palioOHAIbHbIE CTENIEHU 11.09.2023

5 [IpeoOpazoBaHue BhIpAXKEHUH, 1 0 0
coJiepKalluX pariOHAIbHBIC CTENIEHU 12.09.2023
[TokazarenpHbIe ypaBHEHUS U -

6 1 0 0 https://fipi.
HEPaBEHCTBA 13.09.2023 tps:/ipt.ruf

7 [TokazarenpHbIC ypaBHEHUS U 1 0 0
HEpaBEHCTBA 18.09.2023

8 [TokazaTenbHblE ypaBHEHHUS U 1 0 0
HEpaBEHCTBA 19.09.2023
[TokazarenpHbIC ypaBHEHUS U .

9 1 0 0 https: : .
HEpaBEHCTBA 20.09.2023 tps:/fege.samgia.uf
[TokazaTenbHblE ypaBHEHHUS U .

10 1 https: .sd :
HEpaBEHCTBA 0 0 25.09.2023 psilfege.sdamgia.fuf

1 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U 1 0 0
rpaduk 26.09.2023



https://www.yaklass.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

Konrtponsnas padora o teme "Crenens ¢
palMOHAIBLHBIM [TOKA3aTEeNIEM.

12
[TokazarenpHas ynkmwms. [TokazarenpHbIe 27.09.2023
YpaBHEHUS U HEpaBEHCTBA"
1 https: . .
3 Jlorapudwm yucia 02.10.2023 ps://www.yaklass.ru/
14
JlecsiTuuHBIE U HATYpaJlbHbIE TOTapU(PMbI 03.10.2023
15 [IpeoOpa3oBaHue BBIPAKEHHIA,
coJiep Kaliux JorapumMbl 04.10.2023
[IpeoOpa3oBaHue BBIPAKEHHIA, -
16 https:/fipi.ru/
COJIEpIKaIIHX JIOrapru (MBI 09.10.2023 S-AHPLI
17 IIpeoOpa3oBaHue BBIpAKEHUIH,
CoJIep>KalIuX JorapudmMbl 10.10.2023
[IpeoOpazoBaHme BhIpaXKEHUH,
18 https:// .yaklass.ru/
CoJIep>KaIIuX JorapudmMbl 11.10.2023 FSLOATAN. YORCESS. T
19 Jlorapudmuueckue ypaBHeHUs U
HEpaBEHCTBA 16.10.2023
Jlorapudmuueckue ypaBHEHUs U -
20 https:/fipi.
HEpPaBEHCTBA 17.10.2023 tps:Aipi.ruf
21 Jlorapudmuueckue ypaBHEHUS U
HEpaBEeHCTBa 18.10.2023
29 Jlorapudmuueckue ypaBHEHUS U
HEpaBEeHCTBa 23.10.2023
Jlorapudmuueckas pyHkuus, €€ CBOWCTBA
2 https: .yaklass.
3 u rpadux 24102023  Mupsiiwiw.yaklass.ru/
24 Jlorapudmuueckas GyHKIIHS, €€ CBOHCTBA
U rpaduk 25.10.2023



https://www.yaklass.ru/
https://fipi.ru/
https://www.yaklass.ru/
https://fipi.ru/
https://www.yaklass.ru/

25

26

27

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIHH, HX
CBOIiCTBa U rpaduku

Tpuronomerpuyeckue GyHKIMH, UX
CBOICTBA U rpaduKu

07.11.2023

08.11.2023

13.11.2023

https://ege.sdamgia.ru/

https://fipi.ru/

28

29

30

Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

[Tpumepsl TPUTOHOMETPHYECKHUX
HEpPaBEHCTB

[Tpumepsbl TPUTOHOMETPHUECKUX
HEpPaBEHCTB

14.11.2023

15.11.2023

20.11.2023

31

32

33

34

[IpuMepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

IIprmepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

KonTponbHas padbota no teme
"Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHEHUs U
HepaBeHCTBA. T pUroHOMETpUYECKHE
GYHKIIUU U UX

rpaduku. Tpuronomerpuaeckue
HepaBeHCTBA"

HenpepbiBHble QyHKINN

21.11.2023

22.11.2023

27.11.2023

28.11.2023

https://fipi.ru/

https://www.yaklass.ru/

35

Metoa UHTEPBAJIOB TSI pEIICHUS
HEPaBCHCTB

29.11.2023

36

Metoa UHTEPBAJIOB TSI pEIICHUS



https://ege.sdamgia.ru/
https://fipi.ru/
https://fipi.ru/
https://www.yaklass.ru/

HEPAaBEHCTB 04.12.2023
https: .yaklass.

37 [TpousBogHas GyHKIMH 05.12.2023 ps://www.yaklass.ru/
IT

38 pousBoAHAsA QYHKIIUU 06.12.2023
I'eomerpuueckuii u GU3NIECKUN CMBICIT -

39 https://fipi.ru/
MIPOU3BOTHOM 11.12.2023 ‘DL

40 I'eomeTpuueckuii U GU3NYECKUN CMBICIT
MIPOU3BOTHOM 12.12.2023

41 [Tpon3BoIHBIC AIEMEHTAPHBIX (PYHKIIHHA 13.12.2023 https://www.yaklass.ru/

42 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINH 18.12.2023
ITpon3BosHast CyMMBI, IPOU3BEICHHUS, .

43 https://ege.sdamgia.ru/
4acTHOTO (yHKIMH 19.12.2023 — g

44 [TpousBoaHast CYyMMBI, IPOU3BEICHHS,
4acTHOTO QyHKIUI 20.12.2023
ITpon3BosiHast CyMMBI, IPOU3BEICHHUS,

45 https:// .yaklass.ru/
4acTHOTO QyHKIUI 25.12.2023 DS LERIRAL YEREES.IL
[IpuMeHeHne MpOU3BOJHON K

i https: .yaklass.

46 UCCIIeIOBaHMIO (PYHKITHI Ha 96.12.2023 ttps://www.yaklass.ru/
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K

47 UCCIIeIOBaHMIO (PYHKITHI Ha 97 12.2023 https://www.yaklass.ru/
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenne npou3BOTHOM K

48 nccaeaoBaHuio (PyHKIUH Ha 09.01.2024

MOHOTOHHOCTb U 3KCTPEMYMBEI
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49

IIpuMeHeHne Npou3BOJHON K
WCCIICIOBAaHMIO (DYHKITUH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

10.01.2024

50

51

52

Haxoxnenne HanOOJIbIIEro U
HAaUMEHBIIIETO 3HAUCHUST (QYHKIIUU HA
OTpe3Ke

Haxoxnenue HauOOJIBIIEr0 U
HaMMCHBIICTIO 3HAYCHU A q)YHKI_[I/II/I Ha
OTPE3KE

Haxoxnenue HauOOJIBIIEr0 U
HAaMMCHBIICTIO 3HAYCHU A q)YHKI_[I/II/I Ha
OTPE3KE

15.01.2024

16.01.2024

17.01.2024

https://fipi.ru/

https://ege.sdamgia.ru/

53

Haxoxnenne HanOoOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUST (PYHKIIMH Ha
OTpe3Ke

22.01.2024

54

55

56

Haxoxnenne HanOoJIBIIETO U
HaWMEHBIIIETO 3HAYCHUST (PYHKIIMH Ha
OTpe3Ke

Haxoxnenne HanOOIbIIIero u
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU HA
OTpe3Ke

[Ipumenenre npou3BOIHOM JUIs
HAaxXO0’JICHUSI HAWJTYYILIETO PEIICHUs B
MPUKJIAHBIX 3a/1ayax, JUIsl ONPEACICHHS
CKOPOCTH TIpoIiecca, 3aAaHHOTO (OpMYIIoit
WU TpaduKomM

23.01.2024

24.01.2024

29.01.2024

https://fipi.ru/

https://www.yaklass.ru/

57

KonrponsHas pabora o Teme
"[IpousBonHas. Ilpumenenune

30.01.2024



https://fipi.ru/
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https://fipi.ru/
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58

MPOU3BOTHOMN"

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX

31.01.2024

https://www.yaklass.ru/

59

[TepBooOpasnas. Tabmuna nepBooOpa3HBIX

05.02.2024

60

61

WHTerpai, reOMeTpUYECKU U
(bu3nvecKknii CMBICT HHTErpalia

WuTerpan, reoMeTpuyecKui u
(bu3nuecKkuil CMbICT UHTETpaja

06.02.2024

07.02.2024

https://fipi.ru/

62

HHTerpai, reoMeTpu4YeCKuil 1
(bu3nvecKknuii CMBICI HHTErpalia

12.02.2024

https://ege.sdamgia.ru/

63

64

Brruncnenue uHTErpana mo popmyie
Hrrorona—Jleiioaunna
Brruncnenue unrerpana mno ¢popmyine
Hrrorona—Jleibuuma

13.02.2024

14.02.2024

https://fipi.ru/

65

Brruucnenue unTerpana no gpopmyiie
Herorona—Jleibuuiia

19.02.2024

66

67

Brruncnenue unrerpana mno gopmyine
Herorona—JleiOunma

CucreMpl TMHENHBIX YPaBHEHUN

20.02.2024

21.02.2024

https://ege.sdamgia.ru/

68

Cucrembl TUHEHHBIX YPaBHEHUI

26.02.2024

69

Perenne npukiiagHbIxX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUI

27.02.2024

70

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

28.02.2024

https:/fipi.ru/

71

Cucremsl u COBOKYITHOCTH LECJIBIX,



https://www.yaklass.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
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palMOHAIBHBIX, UPPALUOHAIIbHBIX,
MOKa3aTeIbHBIX, TOTapH(PMIUIESCKUX
YPaBHEHUI U HEPABEHCTB

04.03.2024

72

73

74

75

Cucrembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHBIX, TOTapH(PMIUIESCKUX
YPaBHEHUI U HEPABEHCTB

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHANbHBIX, UPPALUOHAIBHBIX,
MMOKAa3aTeIbHBIX, TOTaPH(PMIUICCKUX
YPaBHEHUI U HEPABEHCTB

Cucrembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTebHBIX, JIOTAPUPMUIECKUX
YpPaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpagukoB GyHKIMH A5
pelIeHNs] ypaBHEHUN U CUCTEM

05.03.2024

06.03.2024

11.03.2024

12.03.2024

https://ege.sdamgia.ru/

76

Wcnonb3oBanue rpadukoB GyHKINN 15
pelIeHns ypaBHEHUN U CUCTEM

13.03.2024

https://ege.sdamgia.ru/

77

78

79

[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO MaTEMaTHYECKUX
3aJa4 1 3a/1a4 U3 Pa3In4HbIX 00s1acTen
HayKH U peabHOU KU3HU

KonrtponsHas padora o teme "UnTerpan
U ero npuMeHeHus. CucteMsl ypaBHEHU"

HarypainbHble u niensle 4yuca B 3aa4ax
W3 peAIbHOM KU3HU

18.03.2024

19.03.2024

20.03.2024

https://fipi.ru/

https://www.yaklass.ru/

80

HarypanbHble u 1ienpie yucia B 3aa4ax



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://fipi.ru/
https://www.yaklass.ru/

W3 peAIbHOM KU3HU

HaTypaJ'IBHBIC " 1eJIbIC YKUCiia B 3aa4ax

01.04.2024

81
W3 peabHOM KU3HU 02.04.2024
82 [Tpu3Haku JETUMOCTH LEBIX YUCEIT 03.04.2024 https://ege.sdamgia.ru/
IT https: . ia.
83 PHU3HAKU JEITMMOCTH LETBIX YUCEI 08.04.2024 ttps://ege.sdamgia.ru/
84 I1
PHU3HAKH JICTTMMOCTH LEJIBIX YHCEI 09.04.2024
85 [ToBTOpeHme, 06001IEHNE,
CUCTEMaTH3aIlus 3HAHUM. Y paBHEHUS 10.04.2024
86 [ToBTOpeHue, 06001IEHNE,
CUCTEMaTH3aIlus 3HAHUK. Y paBHEHUS 15.04.2024
[ToBTOpenue, 06061IeHNE, .
87 https:/fipi.ru/
cUCTEeMaTHu3alus 3HaHUM. Y paBHEHHS 16.04.2024 S:/IPLI
88 [ToBTOpenue, o6o0IIEHNE,
CUCTEMaTH3aIlus 3HAHUK. Y paBHEHUS 17.04.2024
89 [ToBTOpenue, 06001IeHNE,
CUCTEMaTH3aIus 3HAHUK. Y paBHEHHS 22.04.2024
90 [ToBTOpenue, 06001IeHNE,
cUCTeMaTHu3alus 3HaHUM. Y paBHEHUs 23.04.2024
o1 [ToBTOpenue, o6o0mEeHNE,
cucteMaTtu3anus 3Hanuii. HepaBenctsa 24.04.2024
[ToBTOpenue, 06001IeHNE, .
92 https://ege.sd .ru/
cuctemarusanus 3HaHui. HepaBenctsa 29.04.2024 be.f1Ege. SCamaia.iu
93 [ToBTOpeHue, 06001IEHNE,
cucreMaTtu3aius 3Hanuil. HepaBencrsa 30.04.2024
94 [ToBTOpenue, o600mEeHNE, https://fipi.ru/
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https://ege.sdamgia.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
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cucreMarusanus 3HaHuil. HepaBencrsa

[ToBTOpeHuE, 0600MIIEHNE,

06.05.2024

7. https://fipi.

95 CI/ICTeMaTI/iBauHﬂ sHaHuii. CucTeMBbl 07.05.2024 s://fipi.ru/
YpaBHECHHIA
[ToBTOpeHuEe, 0600MIIEHNE,

7. https:/fipi.ru/

96 CI/ICTeMaTI/iBauHﬂ sHaHuii. CucTeMBbl 08.05.2024 s://fipi.ru
ypaBHCHHI
[ToBTOpeHue, 06001eHNE,

97 https:// .yaklass.ru/
cucTeMaTu3alus 3HaHu. OyHKIUNU 13.05.2024 RS- yartass. [
[ToBTOpeHME, 0000MIICHNE, .

98 https://ege.sdamgia.ru/
cucTeMaTu3alus 3HaHu. OyHKIUNU 14.05.2024 ps./fege.stamgia.fu

99 HroroBast koHTposIbHAs paboTa 15.05.2024

100 HToroBast KOHTpOJIbHAS paboTa 20.05.2024 https://www.yaklass.ru/
O06001enue, cucTeMaTH3allks 3HaHUH 3a

101 Kypc ajireOpbl ¥ HayaJl MaTeMaTU4eCKOro https://ege.sdamgia.ru/

21.05.2024
anaym3a 10-11 knaccos
O0001enue, cucTeMaTU3allis 3HaHUH 3a
102 Kypc ajireOpbl 1 Hadyal MaTeMaTHu4eCKOro https://www.yaklass.ru/
22.05.2024

agaiu3a 10-11 ximaccos

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

* Maremaruka: anredpa v Hauajla MaTeMaTUYECKOTO aHaINu3a, FEOMETPHSL.
AnreOpa u Hadana MmaTemMaTudeckoro ananusa, 10-11 kmaccel/ Anmumos 1A,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKiinuoHepHOe 00I1IeCTBO

«HBI[&TCJII)CTBO «HpOCBeHleHI/Ie»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA
AnreOpa u Hauana aHanu3a. 10 knacc. [loypouHsle miianbl o y4eOHUKY -

Amumosa [II.A. u np. Cocr. I'puropeesa ['.1.

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://fipi.ru/

https://ege.sdamgia.ru/

https://vpr.sdamgia.ru/

https://foxford.ru/

https://www.yaklass.ru/



		+74012910111
	2023-09-20T12:47:40+0200
	236023, Калининград, ул. Каштановая аллея, 147
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ГОРОДА КАЛИНИНГРАДА СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 50
	Подпись документа




