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MOSICHUTEJBbHASA 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpa n Havajga MaTeMaTHUYEeCKOTrO
aHanm3a» 0azoBoro ypoBHs misa oOydaronmuxcst 10 —11 xmaccoB paspaborana Ha
OCHOBE ®denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa
cpeaHero obiero odpasoBaHus, npukaza MunnpocsemieHus PO ot 18.05.2023r.
Ne371 «O6 ytBepxknenun (enepaabHbIX 00pa30BaTENbHBIX MPOTPaMM CPEIHETO
o01miero 00pa3oBaHusy, 3apEeTUCTPUPOBAHHOTO B MUHHMCTEpCTBE FocTUIMu Poccun
or 12.07.2023r. Ne 74228, denepanbHoit paboueir mnporpammsl COO 1o
MatemaTuke (0a30BbIi YPOBEHB), st 10-11  kimaccoB  00pa3oBaTeNbHBIX
opranuzanuii (Mocka, 2023), ¢ y4€ToM COBPEMEHHBIX MHPOBBIX TPEOOBAHUIH,
OPEIBIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIIETEHIIUSIMHU, COCTABIIIOIIMMUA OCHOBY JIJII CaMOPa3BUTHUSLI U HEMPEPBIBHOTO
o0pa30BaHUsl, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JMYHOCTHOTO U TO3HABATEIBLHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajsa MaTeMaTHYECKOTO aHAJN3a» SBJSETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECNeYMBaeT HWHCTPYMEHTAIbHYIO 0a3y Il HU3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YpOBHE, HEOOXOAMMOM JIJII OCBOCHHS
KypcoB WH(GOPMATHKH, OOIIECTBO3HAHUS, HWCTOPWUH, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecs OBJIAJICBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU Gopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCTIEIIHOTO OBJAJCHHUS 3aKOHAMU (U3WKH, XUMHUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TCHIICHIIMA JSKOHOMUKH W OOIIECTBEHHOW JKM3HU, TI03BOJISCT
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh WX B MOBCEIHEBHOW XW3HH. B TOoXke Bpems oBlajeHuE
aOCTpaKTHBIMA UM JIOTHYECKH CTPOTHMHM MATEMATHYCCKUMHU KOHCTPYKITUSIMU
pa3BUBacT yYMCHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, HCTIOIH30BaTh 0000IIEHNe U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl W Havall MaTEMaTUYECKOTO aHajin3a B CTapIIed IIKOJe YydJaruecs
MOJIYYatOT HOBBIM OIBIT PpEIIEHUS TMPUKIATHBIX 33J1a4, CaMOCTOSATEILHOTO
MIOCTPOCHUSI MaTEMaTUYECKUX MOJIeJIieH peallbHbIX CHUTYyalluii M HHTEpIIpPETAIluU
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MOJYYEHHBIX  PELIEHUM, 3HAKOMSATCA C  NPUMEpPaMHM  MaTeMaTHYECKHX
3aKOHOMEPHOCTEW B TMPHUPOJC, HAYKE M B HMCKYCCTBE, C BBLIAIOIINMUCS
MAaTEMATHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HAYUTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHUPOBO33PECHHS, TaK M dYepe3 crenuduky ydeOHOW AesTeIhbHOCTH,
TpeOyromen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOJOJKUTEIBHOU
KOHIIEHTPAIlMM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBINA PE3YIIbTAT.

B ocHoBe MeTonuku OOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa U Hayajga MaTeMaTUYECKOr0 aHaIN3a» BKIIIOYAET
CHEAYIOIINE COAEPKATECIBbHO-METOIUYECKAE JUHUU: «YHHCIa W BBIYUCICHUS,
«Dynkuuu  u rpaduku», «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTU4YECKOro aHanusa», «MHoxecTBa U JIOTMKa». DBce OCHOBHbIE
COAEPKATEIbHO-METOANYECKNE JIMHUM H3Yy4alOTCS Ha NPOTSHKEHUU [BYX JIET
oOy4eHus B cTapuiel IIKOJie, €CTECTBEHHO JOMOJHSISA APYT JIpyra U MOCTEHEHHO
HACBIIIASICh HOBBIMM TeMaMM H  paszaenamu. JlaHHBIA Kypc  SIBJISIETCA
WHTETPAaTUBHBIM, TOCKOJBbKY OOBEIUHSET B ce0e CoJepKaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIUIUINH: anredpa, TPUTOHOMETPHSI, MaTeMaTUYECKUN aHaAJIU3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
HIMPOKMM MATEMaTUYECKUM almapaToM, Y HUX MOCJIeI0BATENbHO (popMUpyETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMATUYECKYK) MOJENIb PEajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, TOJyYCHHBbIE B Kypce «Airedpa W Hadana
MaTEMaTUYECKOTO aHaJIU3ay, JJIsl PEHICHUs CaMOCTOSTEHHO CHOPMYITHUPOBAHHON
MaTEMATHUYECKOM 3a/1aul, a 3aTEM UHTEPHPETUPOBATH MOJTYUYECHHBIN PE3YJIbTaT.

ConepxxarenbHO-METOAMYECKAs JIMHUA «YHCna U BBIYUCICHUS) 3aBEPIIACT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHHUMAaHUE YIEISIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJIB30BaHUE PA3IUYHBIX (OPM 3amucHU ACHCTBUTEIBLHOTO YHCIA, YMEHUE
pallMOHATIBLHO BBIMIOJHATH JIEUCTBUS C HHUMH, JeNaTh NPUKUAKY, OILICHUBATH
pesynbrar. OOywaromuecs TOJYYalOT HAaBBIKM NPUOMKEHHBIX BBIYHCICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
MCIMOJIb30BaHUS MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUIA.

Jluaus «YpaBHEHUST U HEPABEHCTBA» PEAIU3YETCS Ha MPOTSIKEHUU BCETO
OoOy4eHHMs B CTapIied IIKOJIe, TOCKOJBbKY B KaXJIOM pas3feie MporpaMMbI
MIPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJIeBAIOT
Pa3IMYHBIMA METOJIaMU PELICHUs LEJbIX, PalMOHAIbHBIX, HPPALHOHAIBHBIX,
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MOKA3aTeNbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loydyeHHbIe YMEHHS UCIIOJIBb3YIOTCS IPH HCCIEA0BAaHUU
(GYHKIMI C TOMOIIBIO MPOU3BOJHON, PEIICHUU MPUKIAAHBIX 3a/a4d W 3a/1ad Ha
HaXOXXJEHUE HauOONBIIUX U HAUMEHBIIMX 3HayeHuW QyHkuu. JlanHas
collep>KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (POpMUpOBaHHE YMEHHI
BBIMOJHATh pacu€Thl 1mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppaIlMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAXKCHUH,
collepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandecKkoro
Marepuajia  MPOUCXOJIWUT  JajbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOIO MBIIIJICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEHl B BHJI€ PaBEHCTB W HEpaBEHCTB. AusreOpa
npemyaraeT d(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMH U TpaQuKH» TECHO
NEPEIUIETAETCS C IPYTUMH JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTD U3Y4YECHUS MaTepHaIa. N3yuyenue CTEIIEHHO,
MOKa3aTeJIbHOM, JIorapu(PMUUIECKON U TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHU ISl peUIeHUs 3a7ad U3 JAPYTUX y4yeOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIICHHWEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOM OoIbllIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBHIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMU BEJIMYMHAMH, MCCIIEOBATh TMOJyUYCHHbIC (YHKIHHU, CTPOUTh HX
rpaduku. Matepuan 3Toi coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
Y HaBBIKOB, IMO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEXIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero mzyuenue
CHOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO  MBIIICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TAK U MPHUKIAJHBIX 3a/1ad,
JOCTYMHBIX 00YYaroImIMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTh UCCIIE0BATh U
CTpouTh Tpaduku (YHKIUH, ONpeAessITh WX HAWOOJbIINE W HAWNMEHBIIHE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IOCTPOCHUSI MAaTeMaTUYECKUX MOJENIEd pealbHbIX CUTYyalUi,
HaXO0XXJICHUSl HAWIYYIIErO PEUICHUS B MPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
PKOHOMHMYECKHUX, 33/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
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CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMATBHO-TOTHIECKOTO M KPEaTHBHOTO
MBINUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABATh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHUKE U HcKyccTtBe. OOyuaromuecss y3HAIOT O
BBITAIOIINXCST pe3ysbTaTaX, IMOJTYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U UX aBTOpax.

CopeprkaTenbHO-METOANYECKast TUHUS «MHOXKECTBa U JIOTHKA» B OCHOBHOM
MOCBAIIEHA  JJEMEHTaM  TEOpPUM  MHOXKECTB. T€OpPETHKO-MHOKECTBCHHBIC
NIPEJICTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHON MaTEeMaTHKU W TpeiaraioT
Hanbosiee YHUBEPCATBHBIN S3bIK, OOBEAMHSIONINNA BCE pa3feiibl MATeMAaTHKH U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MAaTeMaTWYECKHE AWCIMILIUHBI B €IUHOC
nenoe. [loaToMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHHKY IOHHMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH W HWCIOJIb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Havala MaTeMaTHUYECKOrO aHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTHYECKOTO MOJCIHMPOBAHUSA, KOTOPBHIE IPU3BAHBI
chOpMHPOBATH HABBIKK MTOCTPOSHUS MOJICIICH peaTbHBIX CUTYAIlUi, UCCIICTOBAHMS
ATHX MOJEJIE C MOMOIIBIO ammapaTa aireOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPIPETALUN TOJYUYCHHBIX PE3yJIbTaToOB. Takue 3ajaHusl BIUIETEHbI B KaXKIbIU
U3 pa3/iesioB MPOTPaMMBI, MOCKOJIBKY BECh MaTEpHUall Kypca HIMPOKO HUCIIOIb3YeTCs
JUTSL peIIeHUsT IPUKIAIHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPaKTHYEeCKUX 3a7ad
ydaniecs: pa3BUBAIOT HAONIOAATEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIB30BATh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3aJlady OPTaHM3yeTCsl B MPOIECCe M3YyUEHHUsS BCEX TeM Kypca «Ainrebpa u Haudana
MaTEeMaTHYECKOTO aHaITu3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4yeOHOM muiaHe Ha M3ydyeHHE Kypca aiareOpbl M Hadal MaTeMaTHYECKOIo
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 daca B
Henemo B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKXAHUE YYEBHOI' O KYPCA

10 KUIACC

Yuciaa v BIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W JCCSTHYHBIE IPOOH, MPOLIEHTHI,
OeCKOHEYHBIE  MepHoguYeckre  ApoOu.  ApupMeTHUeCKHe  Olepaluu  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0elt U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/1a4 U3 Pa3IUYHBIX OTpaciien
3HAHUU U PEAJIbHOMN KU3HMU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIIBHBIE YHCIIA.
ApudmeTnueckne omnepandd ¢ JACUCTBUTEIbHBIMU YHclaMu. [lpulmmxéHHbie
BBIYUCJIEHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1menbiM  mokaszarteneM. CranpaptHas  Qopma  3ammcu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedt  ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAaHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  crereHd.  JleWcTBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCHHYC W TaHI€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC,
apPKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKJECTBEHHbIE IPEOOPA30OBAHUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellleHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1iensix v 1poOHO-PAIIMOHATEHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHNE ypaBHEHH U HEPABEHCTB K PELIEHUIO MAaTEMATUYECKUX 3a1a4
U 3aJ1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

DOyHKUMH U TPaPUKHn

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dysknuu. B3aumnHo
oOpaTHbIe (PYHKIUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi pynkumnu. Hymm ynkumu.
[TpomexxyTku 3HAaKOTIOCTOSHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.

CrenenHast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHs N-Oi CTENEHHU.
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TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTn4ecKoro anajamnsa

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. Mcnonb30BaHUE MPOTPECCUU IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEIICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucaa v BLIYUCJICHUSA
Harypanbensbie u nemnpie yncna. [Ipu3Haku 1eIMMOCTH LEIBIX YUCE.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm yucna. JleciTHUHbIE U HATYyPAIBHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpaXKEHHI, COAECPKAITUX JTOTapru(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
IIOKA3aTEeJIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C OMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JlacTell HayKu U peanbHOMN
KU3HU.

DyHKIUHN U TPAPUKHU

Oyuknus.  [lepuonunueckne  ¢ynkuuu. [IpomMexyTkKu  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnblllee ' HauMeHbIIee
3HaYeHHe (PYHKLIHUU HA TPOMEXKYTKE.

Tpuronomerpuueckne QPyHKITUU, IX CBONCTBA U TPAPUKH.
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[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peUICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBaHUS IPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT NPU PELICHUH 33Jad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHaju3a

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. [eomerpudeckuii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  sneMeHTapHBIX  QyHKIuM.  DopMmynbl  HAXOXKACHUA
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWJIY4Iler0 pEIICHHS B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (uU3MUecKuid cmbicia. Bbeluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INNIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS MPOTPaMMbI y4eOHOTO TIpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYp, SBIICHUMA,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPAkKTAHCKON UICHTUYHOCTH, YBAXKECHHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTONYMBOTO OYAYIIETrO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); ¢bu3rUecKoro
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COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM ILIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIH BBHIOOP
Oynymeid mnpodeccnrt W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HAaHHWEM TJ00aJbHOTO XapakTepa HSKOJOTMYECKHX MpoOJeMm;
OpUEHTAIlMel Ha NMPUMEHEHHE MATEMAaTHUYECKWUX 3HAHWU MJI1 pelieHus 3a7ad B
o0JIacTU OKpYyKarollel cpenbl, IUIAHUPOBAHUS IIOCTYNKOB M OLEHKU UX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIEeH Cpeibl.

[leHHOCTH HAYYHOTO MMO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM MPAKTUKH, [OHUMaHUEM
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOW JesATeNbHOCTU, 3TarnoB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIN3ALMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISAITh MPOEKTHYID U HUCCIEAOBATEIBCKYIO JAESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbHI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTPaMMbl YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — 0Oecnequsarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OEHUE
Memoo08  NO3HAHUA — OKpyYJicalowe2o  mMupa;,  NpUMEHeHue  102U4ecKux,
UCCIe008amMeNbCKUX Onepayuli, yMeHutl pabomams ¢ ungopmayueti).

bazoBbie Jlorn4eckue NeHCTBHUS:

* BBISIBJISITh U XapPaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX

OOBEKTOB, TOHATUH, OTHOIICHUH MEXTy MOHATHAMH, (OPMYIHPOBATH
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ONpENENECHUs] IOHATUM; YCTAHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA AJii OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

e BOCIIpUHUMATh,  (OPMYJIHPOBATH U  NPEoOpa3oBbIBATh  CYXKJICHHUS:
YTBEPAUTEIbHbIE W OTpULIATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIUIHE;
YCIIOBHBIE;

eBBISIBJISITh ~ MAaTE€MaTUYeCKHE€  3aKOHOMEPHOCTH, B3aUMOCBSI3H
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npeiaratb  KpUTEpUM Uil  BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

e IETIATh BBIBOJBI C HCIIOJIB30BAHUEM 33aKOHOB JIOTMKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTEMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
IPUBOJUTH MPUMEPBl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

e BBIOMpaTh crnoco0 pemieHus y4deOHOW 3anayu  (CpaBHUBATH HECKOJIBKO
BapUaHTOB peElLIeHMs, BBIOMpaTh HauOosiee MNOAXOASIIUNA C YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBeie Hcceq0BaTeNIbCKUE AECTBUS:

¢ ICTIOJB30BATh BONPOCHI KaK MCCIIEIOBATENbCKAA HHCTPYMEHT IO3HAHUS;
(dbopMynupoBaTh BOINPOCH], (UKCHUPYIOLIUE MPOTUBOPEUUE, MpPodIEMY,
yCTaHaBIMBaTh  MCKOMOE€ M  JlaHHoe, (OpMHUPOBAaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJIMTH CAMOCTOSATEIBHO CINIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBAHUE
M0 YCTaHOBJIEHHUIO OCOOCHHOCTEM MaTEeMaTHYE€CKOTO OOBEKTa, SIBJICHMSI,
IpOLECcCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
IIPOLIECCAMY;

e CAMOCTOSITEIBHO (HOPMYJIHPOBATHL OOOOIIEHUSI U BBIBOJIBI O pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TaKKE BBIIBUIaTh
IPEATOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmarmei:

e BBISIBJISITh A€(PUIUTH HHPOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U ISl pELIEHUS 33]1a4H;
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e BEIOMpaTh WH()OPMAITUIO U3 UCTOUYHUKOB PA3JIMYHBIX THIIOB, AHATM3UPOBATH,
CUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH WH(POPMAIIUIO PA3THIHBIX
BUJIOB U (hOPM TIPECTABICHHUS;

e CTPYKTYpUPOBaTh MHPOPMALIUIO, TIPEICTABISATh €€ B Pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Ob61enue:

e BOCIIPUHUMATHh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEIIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY
3peHUs] B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pelieHus 3aj1a4i, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ybTaT;

e B XOJIe¢ 00CYXICHHS 3a/1aBaTh BOTPOCHI TI0 CYIIIECTBY OOCYKTaeMOU TEMBI,
IPOOJIEMBI, peIacMoOM 3a/1a4uM, BEICKAa3bIBaTh UCH, HAIICIICHHBIC Ha TIOUCK
pEIIeHUs; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3inyue U CXOJICTBO MO3UIIUMN; B
KOPpEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;

o IPEJICTABIIATH PE3YJIbTAThI PEIICHUS 33J1a4H, SKCIICPUMEHTA, HCCIICIOBAHUS,
MIPOCKTA; CaMOCTOSATEIHLHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM
3a/1a4 MPe3eHTallM U OCOOEHHOCTEN ayIUTOpPHUH.

CoTpyIHUYECTBO:

e IOHUMATh U MCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYATHHOM
paboTHl TpU pelieHUH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATeTbHOCTH, IUIAHUPOBATh  OpPTaHW3alMI0 COBMECTHOW  paboTHI,
pacmpenenartb BUAbl padOT, MOTOBAPUBATHCS, OOCYXKIATh MpOIECC U
pe3yabTar paboThl; 0000IIaTh MHCHHS HECKOJIBKUX JIFOCH;

¢ Y4aCTBOBATh B IPyNMOBBIX (popmax paboThl (00CYykAeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
CamoopraHu3zanus:
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COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33/1a4H, BHIOMPATH CIIOCOO PEIICHHS C
y4E€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(OpPMAIIUH.

CaMOKOHTPOJIb:

eBJIAJICTh HABbIKAMU  TIO3HABATEIBHOM  peduieKCMH KaK  OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yibTaTa pelieHus MaTeMaTUYeCcKon 3a/1auu;

e PEJIBUJICTH TPYAHOCTU, KOTOPHIE MOTYT BOZHUKHYTH MIPU PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAUJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEM;

¢ OLICHMBATh COOTBETCTBUE pe3yJibTaTa I€IM U YCIOBUSIM, OOBSICHSTH
MPUYUHBI JTOCTHKECHHSI WIM HEJNOCTH)KEHUS PE3YJIbTAaTOB JEATEIIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEJMETHBIE PE3YJBbTATBI
OcBoenue yueOHOro Kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHAIH3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUS JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJICAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

10 KITACC

Yuciia ¥ BbIYHCICHUSA

OnepupoBaTh NOHATUSAMM: PAUUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

Bomonusate  apudmernyeckue — omepaudd € palUMOHAIBHBIMU U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BoInonHATh TPUOIMAKEHHBIE BBIYUCICHUS, UCTIOb3YS MpaBUiia OKPYTIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHSMU: CTENEHb C ILENBIM IOKAa3aTeJeM; CTaHAapTHas
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMHUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
GbyHKIUH.

YpaBHeHMs U HEPABEHCTBA
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OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
pauMoOHAIIBHOE, UPPAMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BeimonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

BbIoNHATE MpeoOpa3oBaHUs LENbIX, PALNHOHAIBHBIX W HPPALUOHAIBHBIX
BBIDOKEHH W pellaTh OCHOBHBIE THUIBI  LENbIX, PAalHOHAJIBHBIX U
VPPaLMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUs U HEPABEHCTBA JUUI PELICHUS MATEMATUYECKUX 3a]a4
¥ 3a71a4 U3 Pa3IMYHBIX 00acTell HAYKU U PeasIbHOM KU3HU.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM amapara ajireophl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMH: (PYHKIHUSA, CIIOCOOBI 3a7aHusi (PYHKIUHU, 00JIacCTh
ONpEJENCHUs] U MHOXKECTBO 3HA4YeHMH (PyHKIUU, Tpaduk (yHKIHUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMM, HYJIH
(GYHKIUM, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

Crpouth 1 ynTaTh TpadUKu JTUHEHHON (PYHKIIMHU, KBAAPATUYHON (DYHKIIMH,
CTETEHHON (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]y BEJTMUMHAMM.

Havana maTemMaTH4ecKoro aHajimsa

OnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
reOMETPUYECKast IPOTPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECKast
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMEeTPHUUECKONU MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MIPOTPECCUN IS PEILIEHUS
peanbHbIX 337a4 PUKIIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTMKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONIEpAlUU HaJl MHOXKECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — anmmapar Uil ONHMCAaHUS
peallbHbIX MPOLECCOB M SBJICHUH, NMPU PEIICHUH 33aJad U3 APYTUX Y4eOHbIX
IIPEIMETOB.
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OHepI/IPOBaTb IIOHATHUAMM.: OIIPCACICHNUC, TCOpPEMA, CJICACTBHUC,
J0Ka3aTcJIbCTBO.

11 KIIACC

Yucaa v BBIYMCICHUA

OnepupoBaTh MOHATUSIMH: HATypaldbHOE, LEJI0E€ YHCIO; HCIOJIb30BAThH
MPU3HAKH JIEJIUMOCTH IENBIX YUCEI, PA3JI0OKEHUE YMCIIA HA MPOCThIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAIMOHAIBHBIM [TOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M Uucla, ECATUYHbIE U HATypajbHbIC
JoTapu(pMBbI.

YpaBHeHMs U HEPABEHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW I HIpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATH TOHATHSIMH: IOKA3aTEIBHOE YpPaBHEHHWE M HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI ITOKA3aTENbHbBIX YPABHEHUN U HEPABEHCTB.

BoimonHATh  mpeoOpa3oBaHUsl  BBIPAKEHUW, COJEpXKAIIMX  JIOTrapu(MBbI;
OTEPUPOBATH MOHATUSIMU: JIOTAPUPMUUECKOE YpPaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE THIIBI JIOTApU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxoaute pemieHust npoCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUAMH: CUCTEMA JIMHEHHBIX YpaBHEHUU U €€ PEIICHUE;
VCIIOJIB30BaTh CUCTEMY JIMHEUHBIX YPAaBHEHUH ISl PELICHUS ITPAKTUUYECKUX 3a1a4.

Haxonuth peunieHuss mpoCTEUIINX CUCTEM M COBOKYIMHOCTEH PallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMd Ha S3bIKE alreOpbl, COCTABISATH
BBIDAKCHUS, YPAaBHEHMs, HEPABEHCTBA U CHUCTEMbl 10 YCIOBUIO 33/a4H,
UCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCMOJIB30BAHUEM aliapara aiareopsl.

@OyHkuuu 1 rpadpuku

OnepupoBaTh MOHIATUSMH: TepuoaAnYecKass  QYHKIUS, MPOMEKYTKU
MOHOTOHHOCTH  (PYHKIIMH, TOYKM JKCTpeMyma (yHKIMU, HauOosblliee U
HaWMEHbIlIee 3HaueHuss GYHKIUA Ha TMPOMEXKYTKE; HCIOJIb30BaTh WX IS
UCCIEeI0BaHUS (PYHKIMH, 3aJJaHHOU rpaduKOM.

OnepupoBaTh MOHATHUSMU: TpapuKH MOKa3aTeIbHOM, JorapupMUUYECKOd u
TPUTOHOMETPUUECKUX (YHKIUN; N300pakaTh UX HAa KOOPAMHATHOW TUIOCKOCTH U
MCIOJIB30BaTh JJIsl PELICHUSI YPABHEHU U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y UCTO0JI30BaTh UX JIJISl PEIICHUSI CUCTEMbI IMHEHHBIX YPABHEHUM.
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Hcnonp3oBath rpaduku (QyHKUMA IS HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCLUIUIMH.

Havana maTeMaTH4eCKOro aHaJIu3a

OmneprpoBaTh MOHATUSAMU: HENpEpbIBHAS (YHKIMS; TPOU3BOJHAS (QYHKIUY;
UCIIOJIb30BaTh F€OMETPUUECKUN U (PU3NUECKUI CMBICI IPOU3BOIHOM ISl pEeLLICHUS
3ajad.

HaxonuTe mpon3BOJHBIE 3JIEMEHTAPHBIX (DYHKIUI, BEIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJHYIO IJISl UCCIEN0BaHUS (YHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIECIOBAHUS K IOCTPOEHUIO TPaUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIYYIIEro PpELIEHUs B
NPUKJIAJHBIX, B TOM YUCJIE COUMATbHO-3KOHOMUYECKHX, 3aa4ax.

OmnepupoBaTh MOHATUSIMU: TME€pBOOOpa3Has M  HHTErpajg; IOHUMATh
reOMEeTpUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxonute nepBooOpa3Hbie 3J€MEHTApHBIX (DYHKIMI; BBIYUCISTH MHTErpaj
no ¢popmyne HeroTona—JIelOnuna.

PemaTte npukiagHeie 3aJaud, B TOM YHUCIE COLMAIIBHO-?’KOHOMHYECKOTO U
($uU3NYECKOT0 XapaKkTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acos

Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI
MHoecTBa pallMOHAJIBHBIX U
. pall https://resh.edu.ru/subject/51/
1 JICUCTBUTEINbHBIX Yucesl. PaliioHaibHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
5 @yukuuu U rpaguku. CTeneHs ¢ 1elbM 6 https://resh.edu.ru/subject/51/
MoKaszaTesieM
ApudpMeTrndecKkuii KOpeHb N—OM CTENEHH.
puch P https://resh.edu.ru/subject/51/
3 HppanmonansHble ypaBHEHUS U 18 1
HEpaBEHCTBA
4 DopMyIBI TPUTOHOMETPHH. 29 1 https://resh.edu.ru/subject/51/
Tpuronomerpruueckue ypaBHEHHs
https://resh.edu.ru/subject/51/10/
5 ITocnemoBaTeIbHOCTH U MTPOTPECCHU 5
6 [ToBTOpenue, o6odIIEHNE, 3 1
crucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[NPOT'PAMME
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https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/10/

11 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
KonrTpoabubie IlpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
CrerneHsb ¢ palMOHAIBHBIM [TOKA3aTEIEM.
patt https://resh.edu.ru/subject/51/
1 [TokazarenbHast pynkuus. [lokazarenpHbie 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapupmuueckas KIS,
puch Pynicn https://resh.edu.ru/subject/51/
2 Jlorapugmuueckue ypaBHEHUS U 12 1
HEPaBEHCTBA
Tpuronomerpudeckue KIIMH U
P P Pynicu HX https://resh.edu.ru/subject/51/
3 rpaduxu. TpuroHomerpuueckue 9 1
HEpaBEHCTBA
4 ITponsBoanas. [Ipumenenue npon3BoaHON 24 1 https://resh.edu.ru/subject/51/
) WHrerpan u ero npuMeHeHus 9 1 https://resh.edu.ru/subject/51/
6 Cucremsl ypaBHeHU 12 1 https://resh.edu.ru/subject/51/
7 HatypanbHble 1 1ienbie yrcia 6
8 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS 18 1
3HAHWI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0

19



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

