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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JIUUYHOCTUA O0OYYaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOT'O Kypca y4alllMecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTeMaTHIECKOU Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAET yMEHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTapIledl IIKoJie Yydarluecs
MOJTy4alOT HOBBIM ONBIT pEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS HA TMPOTSHKEHHH JBYX JIET
oOyuyeHusi B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA ApYr Apyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxkaTenpHO-METOANYECKAs TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
VICIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAUMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOXJIE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB. AJredpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETAeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUSA, CHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsI TpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied peajbHbIX CHUTyallui,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopepxarenpbHO-METOAUYECKasl TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTUYECKUE TUCUUILIMHBI B €IUHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VWHTEPHPETAUN NOJyYECHHBIX PE3yJbTAaTOB. Takue 3aaHus BIUIETEHBI B Ka)KJbIA
U3 pa3JeNoB IIPOrpaMMBbI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miiaHe Ha HW3ydeHHE Kypca anreOpbl M Hadal MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMU HATypaJIbHOM CTENEHHU.

CuHHYyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OobnacTh ompeneiaeHus U MHOXECTBO 3HaueHUi Qynkuuu. Hymm Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKoro anajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccur. Dopmysna CIOXKHBIX MPOLEHTOB. Mcnonb3oBaHWe MPOTPEcCUu s
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
MIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHKIMM. MakcumMyMbl U1 MUHMMYMbl (QyHKiuu. HaunGosnblnee u HauMeHblee
3HaYeHUE (PYHKLIHUU Ha TIPOMEXYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Wcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOHuua.



INIJIAHUPYEMBIE 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 OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOINEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIIETO.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBBIO (3710pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢du3ruecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  MPO(EeCcCHOHATBHOW  ACSATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEU MKU3HH; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLIMAJIBHO-?)KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE NMPUPOJHOM M COLMATIBHOU
Cpellbl, OCO3HaHUMEM TIJOOATBHOIO XapakTepa HSKOJOTHMYECKHX Mpo0deM;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHA M 3HAYUMOCTH U1 Pa3BUTHUS UUBWIM3ALWH, OBJIAJCHUEM SI3bIKOM
MaT€MaTUKM M MaTeMaTU4YeCKOM KyJIbTYpOH KakK CpEeICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTEPU3YOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXKIY MOHATUSIMH; (OPMYITHUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIHCKAN WHCTPYMEHT IO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B PAa3IMYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXHOCTh uHbopMaIuu 1o CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/I€ 00CYKJEHH 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIAaEMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YIaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOITPOBCPKH, CAMOKOHTPOJIA IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayajga MaTEMAaTHUYECKOTO aHAJIA3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U JAECATUYHAS IPOOb, MPOICHTHI.

Bomonusate  apudmernyeckue — omepaudd € palUMOHANBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTbh MOHATUSAMHU: CTENEHb C LEJIBIM IIOKa3aTesIeM; CTaHJapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BemonusaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQXEHWA W  pellaTb OCHOBHBIE THINbI  LEJBIX, PAalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJadyd, HCCIECI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: YETHOCTh U HEUETHOCTh (YHKUUH, HYJIU
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

CrpouTth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBath rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS IMPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IPOIPECCUM.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PELICHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 33aJad U3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpENENICHHE,  Teopema, CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JIEJIMMOCTH LIENBIX YKHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATHUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IIOKA3aTEIBHOE YPAaBHEHHE WM HEPABEHCTBO; pELIATh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JJOTapU(PMUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a1ad4.

HaxoauTp penreHns: NpoCTENIINX CHCTEM U COBOKYITHOCTEW PAllMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMM: INepuoAnYecKas  (QYHKLUUS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMU, 3aJJaHHOUN rpaduKOM.

OnepupoBaTh MOHATUAMM: TpadUKH MOKA3ATENbHOH, JIOrapu(pMUUYECKOH U
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAST (QYHKUHUS;, TPOU3BOAHAS (QYHKLNH;
MCITI0JIb30BaTh FT€OMETPUUYECKUIA U (PU3UUECKHUI CMBICI MPOU3BOIHON IJIsl pelieHus
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBbI, TPUMEHSThH PE3yJIbTAThl UCCIEI0OBAHUS K MOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U HUHTErpaji; MOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JEeMEHTAPHBIX (DYHKIWN; BBIYMCIATH WHTETPA
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COI[HAIBHO-2KOHOMUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosmuecTBo yacos
HaumeHoBaHue pa3/iejioB U TeM JuaekTpoHHbIe (HU(pPOBbHIE)
n/ Bcer Kourposbnbl = IIpakTHyecku
NpOrpamMmbl o0pa3oBaTe/bHbIE PeCypChl
n 0 e padoThl e padoThl
MHokecTBa palMOHAIBHBIX U
1 JEHCTBUTEIIBHBIX YUCEI. 14 1 1 https://resh.edu.ru/subject/lesson/3798/start/15913
PannonaneHble ypaBHEHUS U 8/
HEpaBEHCTBA
Oynkiun u rpaduku. CTeneHs ¢ .
2 6 0 2 https://resh.edu.ru/subject/lesson/5175/start/
L[eJIbIM TIOKa3aTesIeM
Apudmerndeckuii KOpeHb N—oi )
https://resh.edu.ru/subject/lesson/5569/start/15926
3 crenenu. MppannoHaabHbIe 18 1 3 3/
YpaBHEHHUS U HEPABEHCTBA -
DopMyiibl .
https://resh.edu.ru/subject/lesson/6314/start/19992
4 TpUroHoMmeTpun. TpuroHomerpuueck 22 2 2 g/
H€ YypaBHEHUSI o
https://resh.edu.ru/subject/lesson/5223/main/3267
5 ITocnenoBarenbHOCTH U IPOTPECCUH 5 0 1 91/
5 IToBTOpenue, 06o01IEHNE, 3 1 0 https://resh.edu.ru/subject/lesson/3908/start/20048
cUCTEMaTH3aInsI 3HAaHUH 3/
OBIIEE KOJIMYECTBO YACOB I10 68 5 9

[NPOT'PAMME



https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/3798/start/159138/
https://resh.edu.ru/subject/lesson/5175/start/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/5223/main/326721/
https://resh.edu.ru/subject/lesson/5223/main/326721/
https://resh.edu.ru/subject/lesson/3908/start/200483/
https://resh.edu.ru/subject/lesson/3908/start/200483/

11 KJIACC

KounyecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoaririe  Hpakruieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHs ¢ paloHaIbHBIM MTOKA3aTENEM.
1 [TokazarenpHas pynkuus. [lokazarenapHbie 12 1 0
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12 0 0
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIHHA U UX
3 rpaduxu. TpuroHoMeTpuueckue 9 1 1
HEpaBEHCTBA
4 [IpousBonnas. [Ipumenenue npon3BoaHON 24 1 1
5 WNHTerpan u ero npuMeHeHus 9 1 0
6 Cucremsbl ypaBHEHUN 12 1 0
7 HarypanbHble u nensie yucna 6 0 0
8 HOBTOPGHI/IG, 000011IeHIE, CUCTEMATU3AIA 18 5 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 2




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/

Tema ypoka

KoanuecTBo 4acoB

Bcer KoHTpoJbHbI

0 e padoThl

IIpakTHYecku
e padoThbl

Jlara
U3yYeHH
|

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

MHO0XeCTBO,
onepauuu Haj
MHOKECTBaMHU.
JnarpamMmsbl
Oiinepa—Benna

https://resh.edu.ru/subject/lesson/4726/main/19819

8/

PanmonannHBIC YKCIA.
OOBIKHOBEHHBIE U
JECSITHYHBIC TPOOH,
MIPOIICHTHI,
OCCKOHECUHBIE
MEePUONYECKHE
napobu

Apudmernueckue
OTIepaLnu C
panoHaIbHBIMU
YHCIaMy,
npeoOpa3oBaHus
YHCIIOBBIX
BBIPAKCHUI

ITpumenenue apoGeit
Y TIPOLICHTOB ISt

https://resh.edu.ru/subject/lesson/4726/main/19819

8/

https://resh.edu.ru/subject/lesson/5100/main/32693

7/



https://resh.edu.ru/subject/lesson/4726/main/198198/
https://resh.edu.ru/subject/lesson/4726/main/198198/
https://resh.edu.ru/subject/lesson/4726/main/198198/
https://resh.edu.ru/subject/lesson/4726/main/198198/
https://resh.edu.ru/subject/lesson/5100/main/326937/
https://resh.edu.ru/subject/lesson/5100/main/326937/

perieHus
MIPUKJIAIHBIX 337124 U3
Pa3IMYHbIX OTpacien
3HAHUU U pealbHOM
KU3ZHU

[Tpumenenue apodeit
Y IIPOLIEHTOB VIS
peleHus
IIPUKJIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpacien
3HaHUH U peaJbHON
KU3ZHU

JleficTBUTEILHBIC
yucia. PanronansHbIe
1 UppAIMOHATILHBIC
qucia

Apudmernueckue
OIEpaLnu C
JeWCTBUTENbHBIMU
qHCcIaMu

[Tpubnmxeénnbie
BBIYHMCIICHMS], IPAaBUIIA
OKpYTJIEHHUS,
MPUKHJIKA U OLIEHKA
pe3ynbTaTa
BBIYMCIICHHUI

ToxnecTtBa u

TOKJICCTBEHHbBIE
npeoOpa3oBaHus

https://resh.edu.ru/subject/lesson/4726/main/19819

8/



https://resh.edu.ru/subject/lesson/4726/main/198198/
https://resh.edu.ru/subject/lesson/4726/main/198198/

10

VYpaBHeHHE, KOPEHb
YpaBHEHMSI

https://resh.edu.ru/subject/lesson/4728/main/15854
9/

11

12

HepaseHncrso,
pellIeHre HEPAaBEHCTBA

Merto nHTEPBAIOB

https://resh.edu.ru/subject/lesson/3768/main/15811
6/

https://resh.edu.ru/subject/lesson/3785/main/32678
3/

13

Pemenue uenbix u
IpoOHO-
paIoHaIbHBIX
ypaBHEHUH U
HEPaBEHCTB

14

15

16

KonTponbhas padota
o Teme "MHoOKecTBa
palMoOHAIBHBIX U
JIeCTBUTEIbHBIX
yucen. PalimoHaabHbIe
ypaBHEHUS U
HEpaBeHCTB"

OyHKIHSI, CITOCOOBI
3aaHus QyHKIUH.
Bsaumno obpaTHbIe
byHKIIUN

I'padux pyHkuuu.
Oo6uactpb
oTnpeaeneHus 1
MHOXECTBO 3HaUCHUI
¢byaxuu. Hynu

GbyHKIUH.
[IpomexyTku

https://resh.edu.ru/subject/lesson/5175/main/32668
9/



https://resh.edu.ru/subject/lesson/4728/main/158549/
https://resh.edu.ru/subject/lesson/4728/main/158549/
https://resh.edu.ru/subject/lesson/3768/main/158116/
https://resh.edu.ru/subject/lesson/3768/main/158116/
https://resh.edu.ru/subject/lesson/3785/main/326783/
https://resh.edu.ru/subject/lesson/3785/main/326783/
https://resh.edu.ru/subject/lesson/5175/main/326689/
https://resh.edu.ru/subject/lesson/5175/main/326689/

3HaKOIIOCTOAHCTBA

17

18

19

YéTHple 1 HEUETHRIC
byHKIIUN

CreneHb ¢ LEIbIM
IoKa3aTeJIeM.
CrannmaptHas popma
3amnucu
JNIEUCTBUTEIILHOTO
qyclia

Hcnonb3oBaHue
MOAXOAAIICH GOpPMBI
3amucu
JIEHCTBUTEITHLHBIX
YUCeIl JUIsl PEIICHUs
MPAaKTUYECKUX 33724
U MIPEJICTABIECHUSA
JTAaHHBIX

20

CrenenHas QyHKIUSA
C HaTypaJbHBIM H
EJTBIM TTOKa3aTeJIeM.
Eé cBoiicTBa n

rpaduk

https://resh.edu.ru/subject/lesson/4729/main/15901
7

21

22

23

Apudpmernueckuii
KOpPEHb HAaTypaJIbHON
CTETeHU

Apudmernueckuit
KOpEHb HaTypaJbHON
CTETIeH!

CBoiicTBa

esh.edu.ru/subject/lesson/5498/main/272546/



https://resh.edu.ru/subject/lesson/4729/main/159017
https://resh.edu.ru/subject/lesson/4729/main/159017

apu(METHIECKOTO
KOPHS HaTYpaJIbHON
CTENEeHU

24

CaoiicTBa
apu(METHIECKOTO
KOpHs HaTypaJbHON
CTCIICHH

25

CaoiicTBa
apu(METHIECKOTO
KOpHs HaTypaJIbHON
CTETIeH!

26

27

28

29

30

JHeiicTBus ¢
apupMeTHIECKUMU
KOpHSIMH N—OU
CTENIEHU

JlercTBHS C
apuMeTHyecKuMu
KOpHSIMH N—OU
CTETICHHN

JlercTBHS C
apuMeTuyecKuMu
KOpHSIMH N—OU
CTETICHHN

JleficTBHS C
apu(pMeTHYECKUMHU
KOpHSIMH N—OU
CTETEeHU

JlericTBHS C
apupMeTHIeCcKuMu




KOpHSIMH N—OU
CTCIICHH

31

Pemenue
HppalMOHAIIbHBIX
YpPaBHEHUU U
HEPABEHCTB

https://resh.edu.ru/subject/lesson/5569/main/

32

33

34

35

36

Pewenne
HppalMOHAIIbHBIX
YpPaBHEHUU U
HEpPABEHCTB

Pemenue
HppalioOHaIbHBIX
YpPaBHEHUU U
HEpPABEHCTB

Pemenue
HUPPALMOHAIIBHBIX
YpaBHEHUH U
HEPABEHCTB

Pemenue
HUPPALMOHAIIBHBIX
YpaBHEHUH U
HEPABEHCTB

CsoiicTBa u rpauk
KOpHs N-0ii CTeTeHn

37

38

CsoiicTBa 1 rpadux
KOpHs N-OM CTENeHn
KonrtponsHas pabora
10 TEME



https://resh.edu.ru/subject/lesson/5569/main/

39

"Apudmernueckuit

KOpEHb N—OM CTENEHHU.

HppaunonaibHbie
ypaBHEHHUS U
HepaBeHCTBA"
Cunyc, KOCUHyC U
TaHT'€HC YHCIIOBOTO
aprymeHra

https://resh.edu.ru/subject/lesson/6019/main/

40

Cunyc, KOCUHYC U
TAHTEHC YUCIIOBOTO
apryMeHTa

41

42

43

44

Apkcunyc,
ApPKKOCHHYC U
apKTaHI€HC
YHCIOBOTO apryMeHTa
Apkcunyec,
apKKOCHHYC U
apKTaHIe€HC
YHCIIOBOTO apryMeHTa

Tpuronomerpuueckas
OKPY’KHOCTB,
OIIpeJIeJICHUE
TPUTOHOMETPUYECKUX
(GyHKIIUH YKCIOBOTO
apryMeHTa
Tpuronomerpuueckas
OKPYKHOCTb,
OIpeJIesIEHUE
TPUTOHOMETPUYECKUX

https://resh.edu.ru/subject/lesson/6322/main/11465
7/

https://resh.edu.ru/subject/lesson/3876/main/19924

7/



https://resh.edu.ru/subject/lesson/6019/main/
https://resh.edu.ru/subject/lesson/6322/main/114657/
https://resh.edu.ru/subject/lesson/6322/main/114657/
https://resh.edu.ru/subject/lesson/3876/main/199247/
https://resh.edu.ru/subject/lesson/3876/main/199247/

(GyHKIMN 9HUCIOBOTO
aprymeHTa

45

46

47

OcHoBHBIC
TPUTOHOMETPUUECKHUE
bopmyIbl

OCHOBHEBIE
TPUTOHOMETPUYECCKHE
bopmyIbl

OCHOBHEBIE
TPUTOHOMETPUYCCKHE

bopMyIibI

https://resh.edu.ru/subject/lesson/4734/main/19930
9/

https://resh.edu.ru/subject/lesson/3490/main/19940
2/

https://resh.edu.ru/subject/lesson/4238/main/10783
o/

48

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

bopMyIibI

https://resh.edu.ru/subject/lesson/3898/main/19949
5/

49

[TpeobOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPa)KCHU I

https://resh.edu.ru/subject/lesson/4324/main/19962
2/

50

51

52

ITpeoOpaszoBanue
TPUTOHOMETPUUECKHX
BBIPA)KCHUIN

ITpeoOpaszoBanue
TPUTOHOMETPUYECKHX
BBIPAKECHUI

IIpeoOpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUIN

53

KonTponbhas padota
o Teme:"OCHOBHbIE



https://resh.edu.ru/subject/lesson/4734/main/199309/
https://resh.edu.ru/subject/lesson/4734/main/199309/
https://resh.edu.ru/subject/lesson/3490/main/199402/
https://resh.edu.ru/subject/lesson/3490/main/199402/
https://resh.edu.ru/subject/lesson/4238/main/107830/
https://resh.edu.ru/subject/lesson/4238/main/107830/
https://resh.edu.ru/subject/lesson/3898/main/199495/
https://resh.edu.ru/subject/lesson/3898/main/199495/
https://resh.edu.ru/subject/lesson/4324/main/199622/
https://resh.edu.ru/subject/lesson/4324/main/199622/

TPUTOHOMETPUICCKHE
dhopmybL."

54

55

56

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPUYECKHX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/6317/main/19968

5/

https://resh.edu.ru/subject/lesson/4736/main/19974

6/

https://resh.edu.ru/subject/lesson/4737/main/19980

8/

57

Pemenne
TPUTOHOMETPUYECKHUX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/6314/main/19993

2/

58

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUU

59

60

61

Pemienue
TPUTOHOMETPUYECKUX
YpaBHEHUU

KonTtpomnbHas pabora
1o TeMe "DopMyIIbl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHUs"

ITocnenoBaTenbHOCTH,
COCOOBI 3a1aHus
IMOCJIEN0BATEIBLHOCTEN



https://resh.edu.ru/subject/lesson/6317/main/199685/
https://resh.edu.ru/subject/lesson/6317/main/199685/
https://resh.edu.ru/subject/lesson/4736/main/199746/
https://resh.edu.ru/subject/lesson/4736/main/199746/
https://resh.edu.ru/subject/lesson/4737/main/199808/
https://resh.edu.ru/subject/lesson/4737/main/199808/
https://resh.edu.ru/subject/lesson/6314/main/199932/
https://resh.edu.ru/subject/lesson/6314/main/199932/

. MoHOTOHHEIE
IOCJIEOBATEIBHOCTH

62

63

64

65

Apudmerndeckas u
reoMeTpuUecKas
MIPOTPECCHUH.
Hcnonn3oBanue
MIPOTPECCUU IS
peIIeHUs pealbHbIX
3a/1a4 MPUKJIATHOTO
XapakTepa
beckoneuno
yObIBaroIIas
reoMeTpruYecKast
nporpeccusi. Cymma
OECKOHEYHO
yOBIBaroIei
r€OMETPUYECKOI
MPOTPeCcCUu

dopMya CIOXKHBIX
MPOLIEHTOB
dopmyJia CIOKHBIX
MPOLIEHTOB

https://resh.edu.ru/subject/lesson/5223/main/32672

1/

https://resh.edu.ru/subject/lesson/5223/main/32672

1/

66

O0o00611IEHNE,
CHCTEMAaTU3aIHs
3HaHUH 3a KypC
anreOpsl U HAvall
MaTeMaTU4YeCKOTO
a"anu3a 10 kiacca

67

Urorosas



https://resh.edu.ru/subject/lesson/5223/main/326721/
https://resh.edu.ru/subject/lesson/5223/main/326721/
https://resh.edu.ru/subject/lesson/5223/main/326721/
https://resh.edu.ru/subject/lesson/5223/main/326721/

KOHTpOJIbHast paboTta

O06001enue,
cucreMatrmni3anusia
3HAHHUHU 3a KypcC

aynreOpel U Ha4aj
MaTEMATHYICCKOI'O

again3a 10 kimacca

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68




11 KJIACC

No KosanuyecTBO 4acoB Jara
JIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka Bcer  KoHTpoabH IMpakTuyeck H3Yy4YeHH
o0pa3oBaTesibHbIE pecypchl
I 0 ble paboThI ue padboTsbl A
Crenenb ¢ palliOHATbHBIM https://resh.edu.ru/subject/lesson/4729/start/15
1 1 0 0
IIOKa3arejieM 9013/
2 CBoiicTBa cTeNeHU 1 0 0
[IpeoOpazoBaHue BEIpAXKCHUH,
3 COJIEpIKaIINX PAllHOHATBHBIE 1 0 0
CTETEeHU
[IpeoOpa3oBaHue BEIpAXKCHUH,
4 COJIEpIKaIINX PAlHOHATBHBIE 1 0 0
CTETIeHU
IIpeoOpa3oBaHue BbIpaKEHUIH,
5 COJIEprKalNX PallMOHAIbHbIE 1 0 0
CTETIeH!
6 ITokasaTenbHbIE YypaBHEHUS U 1 0 0 https://resh.edu.ru/subject/lesson/5627/start/15
HEpPAaBEHCTBA 9321/
[TokazaTenbHblE YpaBHEHHUS U
7 P 1 0 0
HEpaBEHCTBa
[TokazarenpHbIC ypaBHEHUS U
8 P 1 0 0
HEpaBEeHCTBa
9 ITokasaTenbHbIE YpaBHEHUS U 1 0 0 https://resh.edu.ru/subject/lesson/4731/start/15
HEPaBEHCTBA 9352/
10 [TokazarenbHble ypaBHEHUS U 1 0 0



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/

HEPaBEHCTBA

11

12

13

[TokazarenbHas GyHKIMS, €€
CBOWCTBaA U TpaduK

KontposbHas paboTta mo teme
"Crernensb ¢ paluoHaIbHbIM
nokasareiieM. IlokasaTenbHas
¢dbynkuwms. [TokazarenbHbIe
YpaBHEHHUsI U HEpaBeHCTBA"

Jlorapudm gucia

https://resh.edu.ru/subject/lesson/3841/start/22
5573/

https://resh.edu.ru/subject/lesson/5753/start/27
2574/

14

JlecaTU4HBIE U HATypAJIbHbBIE
sorapupmMsbl

https://resh.edu.ru/subject/lesson/3823/start/19
8625/

15

16

[TpeoOpa3oBanue BEIpaKeHUH,
COZIePIKAIHX JIOTApU(MBI
[TpeoOpa3oBanue BEIpaKeHUH,
COJIepKaLIHX JIOTapU(MBI

17

18

19

[IpeoOpazoBaHme BhIpaXKEHUH,
coJieprKaliux Jorapudmol
IIpeoOpa3oBaHue BBIpAKEHUI,
coJieprKaliux jJorapudmol
Jlorapudmuueckue ypaBHEeHUS
Y HEPaBEHCTBA

https://resh.edu.ru/subject/lesson/4732/start/19
8842/

20

21

22

Jlorapudmudeckue ypaBHEeHUS
Y HEpaBEHCTBA
Jlorapudmudeckue ypaBHEHUS
1 HEpaBEHCTBA

Jlorapudmuueckue ypaBHEHUS
1 HEPaBEHCTBA

https://resh.edu.ru/subject/lesson/3852/start/19
9119/



https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/3852/start/199119/

23

Jlorapudmuueckas QyHKIus,
e€ cBoiicTBa U rpaduk

https://resh.edu.ru/subject/lesson/3834/start/19
8687/

24

25

26

Jlorapudmuueckas QyHKIuS,
e€ cBoiicTBa U rpaduk

Tpuronomerpuveckue
(GyHKIINHU, UX CBOMCTBA U
rpaduku
Tpuronomerpuveckue
(GYHKIIMHU, UX CBOMCTBA U
rpaduku

https://resh.edu.ru/subject/lesson/6111/start/20
0545/

https://resh.edu.ru/subject/lesson/3923/start/20
0607/

27

Tpuronomerpuueckue
(GbyHKINHU, UX CBOMCTBA U
rpadguku

https://resh.edu.ru/subject/lesson/4920/start/20
0702/

28

29

30

IIpumepsl
TPUTOHOMETPUYECKUX
HEPABEHCTB
ITpumepsl
TPUTOHOMETPUYECKUX
HEPABEHCTB
ITpumepsl
TPUTOHOMETPUYECKUX
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/4738/start/20
0420/

31

[Ipumepsr
TPUTOHOMETPUYECKUX
HEPaBEHCTB

32

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduxu



https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/3923/start/200607/
https://resh.edu.ru/subject/lesson/3923/start/200607/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/4738/start/200420/
https://resh.edu.ru/subject/lesson/4738/start/200420/

KonrponsHas pabora o reme

"Jlorapudmuueckas ¢yHKIIHS.
Jlorapudmuueckre ypaBHEHHS
"

33
HepaBeHCTBa. TpuroHoMerpuye
ckue QYHKIIUU U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
34 HenpepsiBHble GyHKITUN
35 Merto1 HHTEPBAIOB ISt
pelIeHNs HEPABEHCTB
36 Metosa UHTEpPBAJIOB JUIS
pelIeHNs HEPABEHCTB
https://resh.edu.ru/subject/lesson/4923/start/20
37 [TpousBonHas GyHKIUU
0980/
38 [TpousBomHas GyHKIIUU
reOMeTqufCKHH " https://resh.edu.ru/subject/lesson/3976/start/20
39 ¢bu3nyeckuit CMbICI
) 1104/
MIPOU3BOTHOM
I'eomerpuyeckuii u
40 ¢bu3nyeckuit CMbICI
MIPOU3BOHOMN
41 [Ipon3BOHBIE 3JIEMEHTAPHBIX https://resh.edu.ru/subject/lesson/6114/start/20
GyHKIMI 1073/
42 [Ipon3BOoHBIE 37IEMEHTAPHBIX
byHKIHIT
43 IIpousBoHas CymMMBl, https://resh.edu.ru/subject/lesson/3954/start/20

MMPOU3BCACHUS, HACTHOT'O

1011/



https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/

byHKIUH

44

45

46

[IpousBoHasi CyMMBI,
IIPOU3BE/IEHNUS, YACTHOTO
byHKIUH

[IpousBoHasi CyMMBI,
MIPOU3BE/ICHNUS, YACTHOTO
byHKIMHA

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3987/start/27
3810/

47

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

48

49

50

[IpuMeHeHne Mpon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
UCCleIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI
Haxoxxnenune HanOobIIero u
HAaUMEHBIIIETO 3HAYEHUS
(GyHKINU Ha OTpe3Ke

https://resh.edu.ru/subject/lesson/6115/start/36
346/

51

Haxoxnenue HanOOJIbIIETO U
HAUMEHBIIIETO 3HAYECHUS
(GyHKINMU Ha OTpe3Ke

52

Haxoxnenue HanOOJIBIIEr0 1
HaUMEHBIIIETO 3HAYECHUS
(GYHKIIMM Ha OTpe3Ke



https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6115/start/36346/

53

Haxoxneaue HauOoJIbILIErO U
HAVMEHBIIIEr0 3HaUYEeHUs
(GYHKIIMU Ha OTpE3Ke

54

Haxoxnenne HauOOJIBIIErO U
HAUMEHBIIIETO 3HAYECHUS
(GbyHKIMU Ha OTpE3Ke

55

56

57

58

Haxoxnenune HanOombIIero u
HAaMMCHBIICIO 3HAUYCHU A
(byHKINK Ha OTpE3Ke

[IpuMeHeHre NpOU3BOIHON A1t
HaXO0XKJICHUS HaMTy4Ilero
peleHusl B IPUKIIAAHBIX
3aj1a4ax, /s ONpeaeacHUs
CKOpOCTH IIPOLIECCa, 3aJJaHHOTO
bopmyoit uiu rpadukom
KonrtponbHas pabota no reme
"[IponsBonHas. IIpumenenne
MIPOU3BOIHOM"

[TepBoobOpaznas. Tabnuna
NepBOOOPA3HBIX

59

[lepBoobpaznas. Tabnuna
IepBOOOPaA3HBIX

60

61

HHrerpail, reOMETpUYECKUN U
¢bu3nueckuit CMbICT UHTETpaja
HHrerpail, reOMETpUYECKUN U
¢bu3nvecKkuit CMBICI HHTErpasia

62

WHTerpai, reoMeTpu4YeCKuil 1
¢bu3nueckuit CMbICT UHTETpaja




63

Brrunciienue uarerpana no

dhopmyne
Herorona—Jleitbauna

64

Brrunciienue uarerpana no

dbopmyiie
Herorona—JleiiOnumna

65

66

Berunciienue nHTErpaa mo
dbopmyiie
Herorona—JleitOauna

KonTponbnas pabota mo
teme:"MuTterpan".

67

CucreMsl JIMHENHBIX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/4134/start/39
002/

68

69

70

Pemenne npukiagHeIx 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEHHBIX
YpaBHEHUU

CucreMbl TUHESHHBIX
ypaBHEHUH
Pemenue npukinaaHeix 3amay ¢

IIOMOILBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

71

CucreMbl U COBOKYITHOCTHU
LeNbIX, PAllMOHAIbHbIX,
UPPaLMOHATIBHBIX,
II0KAa3aTeNbHbIX,
Jorapu(pMHUUECKUX YpaBHEHUN
1 HEPAaBEHCTB

https://resh.edu.ru/subject/lesson/4155/start/38
784/

72

CucreMsl 1 COBOKYITHOCTH



https://resh.edu.ru/subject/lesson/4134/start/39002/
https://resh.edu.ru/subject/lesson/4134/start/39002/
https://resh.edu.ru/subject/lesson/4155/start/38784/
https://resh.edu.ru/subject/lesson/4155/start/38784/

73

74

75

76

LEJIBIX, PALIMOHATIBHBIX,
UppalMOHATIbHBIX,
MOKa3aTeIbHbIX,
Jorapu(MUUECKUX ypaBHEHUI
1 HEPaBEHCTB

Cucremspl U COBOKYITHOCTH
LEJIBIX, pAallMOHAJIbHBIX,
UppaloHaIbHBIX,
N0Ka3aTesbHbIX,
JorapupMUUECKUX ypaBHEHUN
1 HEPaBEHCTB

CucremMbl U COBOKYITHOCTHU
LEJIBIX, pAIlHOHAILHBIX,
UppaIMoOHAbHBIX,
MOKa3aTebHbIX,
JorapuMUIECKUX ypaBHECHUI
Y HEPaBEHCTB

Hcnonb3oBanue rpaduxos
GbyHKUMN 715 perieHus
YPaBHEHHUI U CUCTEM
Hcnonbs3oBanue rpadpukoB
GbyHKUIMN 1715 perieHust
YPaBHEHHUI U CUCTEM

https://resh.edu.ru/subject/lesson/6124/start/38
970/

77

[IpuMeHeHne ypaBHEHUH,
CUCTEM U HEPABEHCTB K
PELIEHUI0 MAaTEMATHYECKUX
3a/1a4 ¥ 3a]a4 U3 Pa3In4HbIX
obacTeil HayKH U peabHOM
KU3HU



https://resh.edu.ru/subject/lesson/6124/start/38970/
https://resh.edu.ru/subject/lesson/6124/start/38970/

78

KonrponsHas pabora o reme
"WHTerpan u ero npuMeHEeHU .
Cucrembl ypaBHeHUI"

79

80

81

HarypanbHble u niensle 4ucia B

3a7a4ax U3 peajbHON KU3HU

HaTypaJ'IBHI)IC " 1 CJIbIC YHUCiia B

3aJadax Hu3 pCaHBHOﬁ JKHU3HHU

HaTypaJ'IBHI)IC " 1 CJIbIC YKUCiia B

3aJadax U3 peaﬂbHOﬁ JKHU3HHU

82

83

84

[Ipu3Haku A€TMMOCTH LEIIBIX
qHCcen
[Ipu3Haku 1eTMMOCTH LENBIX
qucen
[Ipu3Haku eTMMOCTH LEIBIX
qucen

https://resh.edu.ru/subject/lesson/5255/start/27
2511/

85

86

87

88

[ToBTOpenue, 0600IIEHNE,
CHCTEMAaTH3aINsI 3HAaHWH.
YpaBHeHust

[ToBTOpenue, 06001IeHNE,
CHCTEMaTH3aINsI 3HAaHUH.
YpaBHeHust

[ToBTOpenue, 06001IeHNE,
CHUCTEMATHU3AIIS 3HAHUH.
YpaBHeHus

[ToBTOpenue, 0600MIEeHNE,
CUCTEeMAaTH3aIHsI 3SHAHHH.
YpaBHeHust

89

[ToBTOpenue, 06001IEHNE,



https://resh.edu.ru/subject/lesson/5255/start/272511/
https://resh.edu.ru/subject/lesson/5255/start/272511/

cucTeMaTHu3alus 3HaHuH.
YpaBHeHust

90

91

92

[ToBTOpeHue, 060061IeHNE,
CHCTEMAaTH3aInsI 3HaHUH.
YpaBHeHust

[ToBTOpeHME, 0000IIECHNE,
CUCTEMATHU3AIIMS 3HAHUH.
HepasencrBa
[ToBTOpeHME, 0000IIECHNE,

CUCTEMaTHU3alMs 3HAHUM.
Hepagencrtpa

93

[ToBTOpeHme, 06001IIeHNE,
CUCTEMaTHU3als 3HAHUM.
Hepagencrtpa

94

[ToBTOpeHme, 06001IIeHNE,
CHCTEMaTH3aInsI 3HAaHUH.
HepasencrBa

95

96

97

[ToBTOpenue, 06001IeHNE,
CHCTEMaTH3aINsI 3HAaHWH.
Cucrembl ypaBHEHU

[ToBTOpenue, 06001IeHNE,
cHUCTEMAaTH3aIs 3HaHHM.
CucTeMbl ypaBHEHHIA

[ToBTOpenue, 060061IeHNE,
cHUCTEMAaTU3alis 3HAHWMA.
OyHKIUU

98

[ToBTOpenue, 06001IEHNE,
cHCTEeMaTH3aInsI 3HaHUH.




OyHKIUU

99 Hrorosas koHTpoabHAs paboTa 1
100  Hroromas KOHTpOJIbHAsI paboTa 1
O0001menue, cucTeMaTH3aIUs
101 3HaHUH 3a Kypc anreOpsl 1 1

HayaJl MaTeMaTHYECKOTO
ananuza 10-11 xmaccoB
O0001eHue, cucTeMaTH3alMs
102 3HaHUH 3a Kypc anreOpsl 1 1
HayaJl MaTeMaTHYECKOT0
ananmza 10-11 xmaccoB
OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

10 KJIACC
Koa
MpoBepsaeMo IIpoBepsiemble MpeAMETHBIE Pe3yJIbTAaThl 0CBOCHHSI OCHOBHOM
1) o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeiHero 001ero oopa3oBanusi
pe3yjabTara
1 Uuncna 1 BEIUKUCICHUS
11 OnepupoBaTb HOHATHUAMHU: PALUMOHAIBHOE M  JIEWCTBUTEIBHOE  YHUCIIO,
' OOBIKHOBEHHAS U JICCTHUYHAS IPOOb, MPOIICHTHI
19 BrImmonHaTe apupMeTHYECKHE onepanuu c palMOHAIbHBIMU n
. IlGﬁCTBPITGJII:HLIMH qucjiamMu
13 BoinonHaTe npubInKEHHBIE BBIYMCIEHUS, UCIOJB3YS IpaBUila OKpPYIJIEHUS,
' JIeNIaTh MPUKUKY U OLIEHKY PE3yJIbTaTa BIYMCICHUN
OnepupoBaTh MOHATUSAMU: CTENEHbD C LIETBIM MMOKa3aTeaeM, cTanaapTHas ¢hopma
1 4 3alInucu I[CI\/'ICTBI/ITGJ'II)HOFO qucia, KOpeHI) HaTypaanoﬁ CTCIICHU, HUCIIOJIb30BAaTh
' NOAXOMANIYI0 (QOopMy 3amuCH  JCHCTBUTENBHBIX YHCEN JUISl  PEHICHUS
HpaKTI/I‘IGCKI/IX 3a1a4 U HpGI[CTaBJ'IeHI/H[ JTAaHHBIX
OnepupoBaTh MOHATUSIMHU: CUHYC, KOCUHYC U TaHI'€HC IPOU3BOJBHOIO YIJIA;
15 HCITOJIb30BaTh 3aMuch IIPOU3BOJIBHOTO yria yepes oOpaTHbIe
TPUTOHOMETpHUECKHe (QyHKIUU
2 YpaBHEHHUS U HEPABEHCTBA
OnepupoBaTh MOHATHSMHU: TOXJECTBO, YypaBHEHHE, HEPABEHCTBO, IEJOE,
2.1 palMoOHAIBHOE, HppalOHAIBHOE YpaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE
25 BoeimonuaTe mpeoOpazoBaHUs TPUTOHOMETPUYECKHX BBIPAKCHHA W peIiarh
' TPUTOHOMETPUYECKUE YPABHEHUS
BeimonHATE  TIpeoOpa3oBaHus IEJbIX, PAIMOHAIBHBIX W HPPAUOHATBHBIX
2 . 3 BLIpa)KeHI/Iﬁ n pemaTL OCHOBHBIC THUIIBI OeIbIX, paI_[I/IOHaJILHI:IX nu
HMppaloOHaJbHbIX YPABHEHUN U HEPABEHCTB
2.4 [IpuMeHsATh ypaBHEHHSI U HEPABEHCTBA JJISI PEUICHUS] MAaTEMAaTUUECKUX 3a/1ad 1




3a/1a4y U3 Pa3InYHBIX 00JIaCTeH HAYKH U PEAIbHON KU3HH

MOI[GJ'II/IpOBaTB p€alIbHbIC CHUTyallUM Ha  A3BIKC anre6pLI, COCTaBJIATH

2.5 BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHMIO 3a/1a4H, HCCIICAOBAThH
MOCTPOCHHBIE MOJEIHU C HCIIOJIb30BAHUEM arapara aireopsl
3 DOyHKINUH U TpaPUKH
OnepupoBaTh TOHATHAMH: (QYHKIHS, CIIOCOOBI 3amaHusi (YHKIUMH, 00JIacTh
3.1 OTIpeNieNIeHUs] 1 MHOXKECTBO 3HAaYeHMU (yHKIMH, rpaduk (yHKIHUH, B3aUMHO
oOpaTtHble GyHKITUN
> OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (PYHKUMU, HYTU (DPYHKIHH,
' POMEXYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonws3oBath rpaduku GyHKIUN A pelIeHUs] ypaBHEHUI
34 Ctpouth ¥ yMTaTh rpaduKu JTUHEWHON (QYHKIMH, KBaApaTHUYHON (PYyHKIUH,
' CTETIeHHOU (DYHKIIMH C LEJIBIM MTOKa3aTeIeM
Wcnonb3oBate rpadukn  (QyHKOMNA ST UCCIICOBAHHS — IPOILECCOB |
3.5 3aBUCHUMOCTEH MpU pelIeHu  3a7a4 U3 IPYrux yueOHbIX MPEIMETOB U PeaTbHOM
JKU3HU, BBIPpAXATh (DOPMYITaMH 3aBUCUIMOCTH MEX]Ty BEITMIMHAMH
4 Hauana matemaTnyeckoro aHanusa
41 OnepupoBaTh  MOHATHAMHU:  TOCJIENOBATENBHOCTh, apudMeTHueckas U
' reoMeTpHyecKasi Iporpeccuu
43 OnepupoBaThb MNOHATHSAMM: OECKOHEYHO yObIBaroIiass TIeoMeTpuyecKas
' nporpeccusi, cyMMa 6€CKOHEUHO yObIBaroIeil reOMeTpU4ecKoil mporpeccun
4.3 3anaBaTh MOCIEA0BATENBHOCTH PA3TUYHBIMU CIOCOOaMU
44 Hcnonb30BaTh CBOMCTBa MOCIENOBATEIBLHOCTEH M MPOTPECCU AJSl pElICHUS
' peabHBIX 3a/1a4 MPHUKJIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTUKA
51 OnepupoBaTh MOHATUIMHU: MHOXKECTBO, OTIEPAITUH HAJT MHOKECTBAMHU
5 9 M cmonp30BaTh TEOPETHKO-MHOKECTBEHHBIN anmapaT Ui OMUCAHUS PeaTbHBIX
' NPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a]1ad M3 IPYTUX YICOHBIX MTPEIMETOB
5.3 OnepupoBaTh MOHATUSIME: ONPECIICHHE, TEOpeMa, CIEJICTBHE, T0KA3aTEILCTBO




11 KJTACC

Kon IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NPoBePSIEeMOro .
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
OnepupoBaTh NOHATUSAMU: HATYpPaJIbHOE, LEJIOE€ YHCIO; HCIOIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJBIX YHUCEJ, PAa3JIOKEHHE YHCIa Ha MPOCThIE
MHOXHUTENH JIJIsl PELICHUs 3a7a4
1.2 OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM IOKa3aTeIeM
13 OnepupoBaTh MOHATHAMH: JIOTapU(PM YUCIA, JECATUYHBIE M HATypalbHbIE
' J0TapuQMbI
2 VYpaBHEeHUs U HEpaBEHCTBA
[IpumensaTs  cBoiicTBa cTelmeHW s IpeoOpa3oBaHUsl  BBIPAXKEHMIH,
2.1 ONEpUpPOBaTh MOHATHUSAMH: [IOKA3aTEIbHOE YPAaBHEHHE M HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BeimonHATe  npeoOpa3zoBaHMs — BBIPAKEHHM, COAEp)KalMX —Jiorapu(Mbl;
2.2 ONEepUpPOBaTh MOHATUSMU: JIOTapU(PMHUUECKOE YypaBHEHHUE M HEPABEHCTBO,
pelaTb OCHOBHBIE THIIBI JTOTapU(PMHUUECKUX YPABHEHUH 1 HEPABEHCTB
2.3 Haxoauts pemieHns NpocTeNINX TPUTOHOMETPUYECKMX HEPABEHCTB
OnepupoBaTh NOHATHUAMHU: CHCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pELICHMUE;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEMHBIX ypaBHEHUH JUIsl PEelIEHUs MPAKTHUYECKHUX
3a1a4y
25 HaxoauTs pemeHus NpocTelInX CUCTEM U COBOKYIHOCTEN pallMOHAIbHBIX
' YPaBHEHUI U HEPABEHCTB
MonenvpoBaTh peajbHble CUTyalldd Ha $3bIKE aireOpbl, COCTaBIATh
2.6 BBIPAXECHMS, YpaBHEHMS, HEPAaBEHCTBA W CUCTEMBI 110 YCIOBHUIO 3a/ayM,
MCCJIEIOBATh MOCTPOEHHBIE MOJIENIN C UCTIOJIb30BaHUEM arrapaTa anreopbl
3 OyHKIHH U TpaduKh
OnepupoBaTh  MOHATHAMH:  Iepuoguueckas  (YHKUUS, HPOMEXKYTKH
31 MOHOTOHHOCTH ()YHKIIMM, TOUYKH OSKCTpemMyMma (YHKIMM, HauOoiblliee U
' HauMeHbllee 3HaueHHs (QYHKIUM Ha IMPOMEXYTKE; HCIONb30BaTh HMX JUIA
WCCIIeIOBaHMs (PYHKIINH, 33JaHHOU TpaduKoM
3.9 OnepupoBaTh TOHATUAMH: TpadUKH TOKA3ATEIBHOM, JOTapU(PMUIESCKOU H

TPUTOHOMETPUYECKUX (DYHKIMI; H300pakaTh X Ha KOOPIMHATHOMN IJIOCKOCTH




Y HCIIOJIb30BATh IS PELIeHNs ypaBHEHUI U HEPABEHCTB

N300paxaTh Ha KOOPAMHATHOMN IUIOCKOCTH TpaduKy TUHEHHBIX ypaBHEHUH U

33 UCIIOJIb30BaTh UX JUIsl PEILICHUSI CUCTEMBI JIMHEWHBIX YpaBHEHUN
34 Ucnonp3oBate rTpaduku (QYHKIUH Ui UCCIENIOBAaHHMS IPOLECCOB H
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX AUCLUILINH
4 Hauvana mareMaTnyeckoro aHaausa
OnepupoBaTh HNOHATHSMU: HENpepbIBHAS (DYHKIMS, NPOU3BOAHAA (DYHKIMH;
4.1 UCTIOJIb30BAaTh T€OMETPUYECKUNH M (PU3UUECKUH CMBICT TPOU3BOIHOU JUIS
peleHus 3a1ad
42 HaxoauTte mpon3BoHBIC AIEMEHTAPHBIX (QYHKIUH, BBIYUCISTH IIPOU3BOIHbIC
' CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKIIMH
Hcnonb30BaTh NPOM3BOIHYIO JUIS MCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTb
4.3 U OKCTPEMYMbI, IPHUMEHSTb pPE3yJIbTaTbl MCCIENIOBAHUS K IOCTPOCHUIO
rpaukoB
14 Hcnonp30BaTh NMPOU3BOAHYIO Il HAXOXACHUS HAWIy4dllIero pPEIICHUs B
' MPUKIIAIHBIX, B TOM YHCJIE COL[MAIbHO-DKOHOMUYECKHX, 3a7jauax
A5 OnepupoBaTb NOHATHUAMHU: [EpBOOOpa3sHasT W  HUHTErpay; I[OHUMAaTh
' reoMeTpUYecKuil U pU3NYEeCcKHii CMBICIT HHTErpaja
46 HaxonuTte mepBooOpa3Hble 37€MEHTapHbIX (YHKLIMN, BBIYUCIATH HMHTErpall
' no popmyne HeroTona — JleitOuuna
47 Pemars npuxnagHele 3ajaud, B TOM YHCIE COLMAIBHO-DKOHOMHYECKOTO U

(u3ngecKoro xapakrepa, CpeJICTBAMU MAaTEMaTHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxa
1 Yucna v BBIYKCICHUS
Parnmonanbubie uncina. OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, MPOLEHTHI, 0ECKOHEUHBIE
11 nepuou4eckue Jpobu. ApupMeTHyeckue OIepalud € PalUuOHAIBHBIMU YHUCIIAMHU,
' peoOpa3oBaHus YHUCIOBBIX BblpakeHUil. [IpumeHenue npoOell M HPOLEHTOB IS
peleHHs IPUKIIAJAHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciel 3HaHUH U peanbHOM KU3HU
JeiicTBuTenpHble yKcaa. PannoHanbHble M MppalMOHAIbHBIE Yncna. Apudmerndeckue
1.2 orepanuu ¢ JeHCTBUTENbHBIMU 4YHciIaMd. [IpuOmmKEHHbIE BBIYMCICHHSA, IpaBHIIA
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUH
Crenenb ¢ nenbM nokasareneM. CranaapTHas (opma 3anucu JAeHCTBUTEIBHOTO YUCIIA.
13 Hcnonb3oBanue mnoaxoisiied (GpopMmbl 3alMcH ACHCTBUTEIbHBIX YHCEN U PELICHMS
NPAaKTUYECKHX 3a/1a4 U TPEACTABICHUS JaHHBIX
14 ApudpmeTnueckuili KOpeHb HaTypajibHOW crTeneHu. JledicTBus ¢ apudmMeTndecKumMu
' KOpPHSIMU HaTypaJIbHOW CTETIeHU
15 CuHyc, KOCUHYC U TaHT€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
' YHCIIOBOTO apTyMEHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 TokaecTBa U TOXKJIECTBEHHbIE IPEOOpPA30BaAHUS
95 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BBIpaKeHHH. OCHOBHBIE TPUTOHOMETPHUECKUE
' bopmyIbl
23 VYpaBHeHWe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBa. Meron
' UHTEPBAJIOB
2.4 Pemrenue nensx U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Penenne uppanmoHanbHbIX ypaBHEHUH 1 HEPABEHCTB
2.6 Penienne TpUroHOMETPUUECKUX YPAaBHEHUN
97 [IpumeneHne ypaBHEeHUI M HEPABEHCTB K PELICHUIO MAaTEeMaTHYECKUX 3aJau M 3ajad U3
' pa3IMYHBIX 00JIaCTeH HAYKU U PEATbHOM KU3HU
3 OyHKIUYT U TpapUKu
3.1 Oyuk1us, crnocoosl 3ananus Gynkun. I'papux Gyaxmun. Bzanmuo obparubie GyHKIMN
3.2 Ob6nacTp onpeneneHus: 1 MHOKeCTBO 3HaueHuH pynkun. Hymmn dyaxmun. [pomexyTku




3HAKOMOCTOSTHCTBA. UETHBIC M HEUETHBIC (PYHKITUN
33 Crenennas pyHKIMS ¢ HaTypaJbHBIM M LIeJbIM Moka3aTeneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 TpuroHomerpuveckass OKpPYKHOCTb, ONpEACICHHE TPUTOHOMETPUUECKUX (DYHKIHIA
' YHUCJIOBOTO ApryMEHTa
4 Hayana marematnueckoro aHannsa
1 [TocnenoBarenbHOCTH, CIOCOOBI  3aJaHus  IocieaoBaTenbHOCTEl. MOHOTOHHBIE
' [0CJIEI0BATENIbHOCTH
ApudmeTrnueckass M = reoMeTrpuueckas —mporpeccuu. beckoHeuyHo — yObIBaromas
42 reomerpuueckasi mporpeccus. Cymma O€CKOHEUHO YOBIBAIOIIEH TI'eOMETPUYECKOi
' nporpeccuu. @opmyiia ciI0KHBIX IPOLEHTOB. VCIonb30BaHNEe MPOTPECCUU ISl pEeLICHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
3) MHOXecTBa U JIOTHKA
MHOXecTBO, onepalu HaJ MHOXKecTBaMHU. J{uarpammel Ditniepa — Benna. [Ipumenenue
5.1 TEOPETHUKO-MHOKECTBEHHOTO aIlrapaTa JiIsl ONKUCAHUS PeabHbIX MPOLECCOB U SIBJICHUM,
IIpU PEIIeHUH 3a]a4d U3 JPYTUX y4eOHbIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbLCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYUCTICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenens ¢ palnoOHaIbHBIM ITOKa3aTeneM. CBONCTBA CTEIIEHU
13 Jlorapudm yncna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHUA, COACPIKAIIMX JIOTApU(MBI
2.2 IIpeoOpa3oBanue BeIpaXEHUN, COAECPIKAIINX CTENEHU C PAl[MOHAIBHBIM MIOKa3aTeleM
2.3 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 IlokazarenbHble ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 CucreMbl JTUHEWHBIX ypaBHEHUH. PellieHne MpUKIAAHBIX 3a7a4 C MOMOIIbIO CHUCTEMBbI
. JIMHEWHBIX YPABHEHUN




2.7

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPaBHEHU U HEPABEHCTB

HpI/IMeHeHI/Ie ypaBHCHI/Ifl, CHUCTEM M HEPABCHCTB K PCIICHHUIO MAaTECMAaTHYCCKUX 3aaa4d U

28 3a]a4 U3 pa3IMYHBIX 00JaCTel HAYKU U peabHON JKU3HU
3 OyHKIMH U TpaPuKH
Oynkius.  [lepuoanueckne ¢ynxmuu. [IpomMexyTku MOHOTOHHOCTH — (DYHKLHUH.
3.1 Makcumymbl 1 MUHUMYMBI (DyHKIIMU. Hanbomnbinee 1 HauMeHbIee 3HadyeHue GyHKIUA
Ha IIPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.3 [TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U ITpadUKH
3.4 Hcnonb3oBanue rpadukoB GyHKUMN 1711 pellieH s ypaBHEHUH 1 JIMHEMHBIX CHCTEM
Hcnonb3oBanue rpagukoB (GyHKIUH A7 MCclaeloBaHUs MPOLECCOB U 3aBUCUMOCTEH,
3.5 KOTOPBIE BO3HUKAIOT MPU PELICHUH 337ad U3 APYrHX y4eOHBIX IMPEAMETOB M peabHON
KHU3HU
4 Hauana maTremaTiueckoro aHajimsa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkuu. ['eomerpuueckuii U GU3NYECKUN CMBICT POU3BOAHON
43 [IpousBoHbIe neMeHTapHbIX QyHKIUNA. DOpMyIIbl HAXOKIEHHS TPOU3BOIHON CyMMBI,
' MIPOU3BEACHUS M YACTHOTO (DYHKIIMH
[IpuMeHeHHe TPOU3BOMHOM K HCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.4 sKkcTpeMyMbl. HaxoxeHue HamOOJbIIero M HaMMEHbBLIEro 3HaueHus (QyHKIMM Ha
OTpE3Ke
A IIpumeHeHre NPOU3BOMHOM Il HAXOXKIEHUS HAWIYYIIEro PELIEHUS B INPHUKIAJHBIX
' 3aJ1a4yax, JJs ONpeaeseHUs] CKOPOCTH IMpolecca, 3alaHHOr0 (OpMYJIoi Wil rpaguKomM
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuyeckuii M ¢uandeckuil cmbicia. Belumcienune mHTErpaiga 1o

¢dbopmyne Hetotona — JleitOHura



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
nposepsieM
oro
TpeOOBaHU
|

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTAaTaM O0CBOEHUsI
OCHOBHOIi 00pa30BaTeJLHOI MPOrPaMMBI CPeIHEro 00111ero
o0pa3zoBaHus

Bnanenue meTonaMu 10Ka3aTeabCTB, AITOPUTMAMU PEIICHUS 3a]a4; YMEHUE
dbopMynupoBaTh M ONEPUPOBATH MOHITHSIMH: OIMpEeNieHHue, aKCHuoMa,
TeopeMa, CJIEICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PaBHOCUJIbHBIE
GbOopMyIUPOBKH; TMPUMEHATh HUX; yMeHHe (GOpPMYyIUpOBaTh OOpaTHOE U
HPOTHUBOIIONIOXKHOE YTBEPKACHUE, IIPUBOAUTE IIPUMEPEI U KOHTPIIPUMEDEL,
UCIIONB30BAaTh  METOJ  MaTeMaTH4eCcKOou UHAYKIINH; MIPOBOANTD
JAOKAa3aTCIIbHBIC PACCYXKIACHHA IMPU PCHICHUHN 3a/ad, OLCHUBATL JIOTHYCCKYIO
NpaBUJIBHOCTh  PAacCy’KJIEHUW; yYMEHHE  ONEpUpPOBaTh  IMOHATHUIMM:
MHOXECTBO, IIOJMHOXKCCTBO, OII€pallkd Had MHOXCECTBAMHU, YMCHUC
HCIIOJIb30BaTh ~ TEOPETUKO-MHOXECTBEHHBIM  ammapar i ONHCaHUs
PCATBHBIX ITPOLCCCOB U SIBJICHUN M npu pCliCHUM 3aaa4, B TOM YUCIIC U3
OpYTHX Y4eOHBIX MpPEeIMETOB; YMEHHUE OINEpUpOBaTh MOHATHUSAMHU: Tpad,
CBSI3HBIN Tpad, AepeBo, MUK, Tpad HaA IJIOCKOCTH; YMEHHE 3aJaBaTh M
OMKCHIBATh Tpadbl Pa3IMUYHBIMH CIOCO0aMHU; HCIONB30BaTh Tpadbl MpU

pelieHuu 3aaa4y

YMeHue onepupoBaTh MOHATHSAMH: HATYpaJbHOE YHCIIO, IEJoe YHCIIO,
CTEMEHb C IIENIBIM TMMOKa3aTeleM, KOPeHb HATypadbHOW CTENEHH, CTEIEeHb C
paorOHAJIBHBIM ITIOKa3aTCJIEeM, CTCIICHL C ﬂeﬁCTBHTeHBHBIM IIOKa3aTciieM,
norapudm gucia, CHHYC, KOCUHYC ¥ TAHTEHC MPOU3BOJILHOTO YHCIIA, OCTATOK
10 MOAYJIO, PAIMOHAIEHOE YHWCIIO, MPPANMOHATBHOE YHCIO, MHOXECTBa
HATYpaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JEHCTBUTEIBHBIX YHCEN, yYMEHHE
HCIIOJIB30BAaTh IMPU3HAKU OCITIUMOCTH, HauMEHbBIITNN O6H.IPII>1 JCIIUTECIIb U
HauMeHbIllee oO0IIee KpaTHOe, anroputMm EBKInga mpu pelieHud 3aaad;
3HAKOMCTBO C Pa3JIMYHBIMH TTO3UIIMOHHBIMU CUCTEMaMH CUMCIICHUS; YMEHUE
BBIIOJIHATL BBIYHCIICHUE 3HAUYCHUN U Hp606pa3OBaHI/IH BLIpa)KCHI/Iﬁ CcO
CTENEHAMH W JorapudmamMu, Tpeodpa3oBaHus JAPOOHO-paIMOHATBHBIX

BLIp&)KGHPIﬁ; YMCHHUC OICpHUPOBATH TMOHATHUAMH: TIOCICAOBATCIBHOCTD,




apudMeTHUecKasi TPOrpeccHsi, TeoMeTpudecKas mporpeccusi, OeCKOHEYHO
yObIBaromas reoMeTpuydecKas Mporpeccusi; yMEHHue 3aJ1aBaTh
MOCJICIOBATEILHOCTH, B TOM YHKCIIE C TOMOIIBIO PEKYPPEHTHBIX (HOPMYII,
YMEHHUE OIEpUPOBATh TMOHATUSIMHU: KOMIUIEKCHOE YHUCIO, COMNPSHKEHHBIE
KOMIUIEKCHBIC YHCJIa, MOAYJIb W apryMEeHT KOMIUIEKCHOTO 4wucia, (hopma
3alUCU KOMIUJIEKCHBIX YHceNl (TeoMeTpuYecKas, TPUTOHOMETpUYecKas |
anreOpanveckas); yMeTb TNPOU3BOAUTH apU(PMETHUUECKHE JIEUCTBHS C
KOMIUIEKCHBIMM ~ YHUCJIAMH;  NPUBOJUTH  MPUMEPHI  HCIIOIb30BAHMS
KOMIUIEKCHBIX YHCEJI; ONEpUpOBaTh IMOHATUSAMM: Martpuma 2x2 u 33,

OIpCACIIMTCIIb MAaTPHUILIbI, FGOMeTpI/I'-ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue onepupoBarh IOHATHAMH: PALMOHAIBHBIE, WPpPALUOHAIBHBIC,
HoKa3aTesbHble, CTENEHHbIE, JorapugMuyeckue, TPUTOHOMETPHUUECKUE
YPAaBHEHUSI U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONEPUPOBATH ITOHATHIMM:
TOKAECTBO, TOXAECTBEHHOE INpeoOpa3oBaHKe, YpaBHEHUE, HEPABEHCTBO,
CUCTEMa YpAaBHEHUH W  HEPABEHCTB, PAaBHOCHUIBHOCTb YpPaBHECHUH,
HEPABEHCTB U CUCTEM; YMEHHUE PEIIaTh YPABHEHMsI, HEPABEHCTBA U CUCTEMBbI
C TMOMOUIBIO PA3JIMYHBIX IPUEMOB; pEIIATh YPAaBHEHHs, HEPABEHCTBA M
CUCTEMBI C IapaMeTpOM; IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUIsL pelIeHUs MaTeMaTHMYeCKUX 3a/lad W 3a/Jad U3 pPa3InyHbIX oljacten

HAYKU U peasibHON KU3HU

YMeHue omnepupoBaTh MOHATHAMHU:  (QYHKLIUSA, UYETHOCTb  (DYHKIIMH,
NePUOANYHOCTh (YHKIMH, OTIPAHMYEHHOCTh (YHKIUH, MOHOTOHHOCTb
GyHKLIMH, 3KCTpeMyM (YHKIUHM, HauOoJsiblliee M HauMEHbIlee 3HAuYCHUS
(GYHKIIMM Ha TPOMEXYTKE, HENmpepblBHAs (YHKIUS, aCUMITOTHI rpaduxa
¢yHKLIMU, TepBas U BTOpas NPOU3BOJHAS (YHKUMHU, T€OMETPUUYECKHH U
¢busznyeckuil  CMBICT  MPOU3BOJAHOM, MepBooOpaszHas, ONpeAeaEHHbIN
UHTErpajl; yMEHUE HaXOIUTh AaCUMITOTHl Tpaduka (QyHKIHHM; yMEHUe
BBIUKCIISATH IPOU3BOJHBIE CYMMBI, TPOU3BEACHUS, YACTHOIO U KOMIIO3ULIUU
(GyHKLIUH, HAXOAUTh YpaBHEHUE KacaTeIbHOW K rpaguKy (GyHKIHUU; yMEHHUE
HaXOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIUH; YMEHHE HCIOJIb30BaTh
NPOM3BOJIHYIO [UI HCCIIEAOBAaHUS (YHKUUH, HAXOAUTh HAMOONBIINE U
HalMEHbIIME 3HAaYeHUsd (QYHKIUHA; CTPOUTh TIpaUKHM MHOTOYIEHOB C
UCIIOJb30BAaHUEM  ammapaTa MaTeMaTU4eCKOro  aHalau3a; IPUMEHATH
IPOM3BOJHYIO JJIsl HAaXOXKJEHHsI HAWIy4Ilero pelieHHus B MPUKIAIHBIX, B
TOM YHCJIE COIUAIBHO-I)KOHOMHYECKUX M (PU3MUYECKHX 3aJadax; HaXOIHUThb

wiomanad u o0bEMBI (UTYp C MOMOIIBI0 WHTErpana; MPUBOAUTH MPUMEPHI




MaTEeMaTUYeCKOr0 MOJCIUPOBAHKUS C TOMOIIBI0  Tu(depeHITHaATBHBIX

ypaBHEHUI

YMeHue onepupoBaTh MOHATUSAMH: Tpaduk (QyHKIUHM, oOpaTHas (yHKIHA,
KOMITO3UIMST (YHKUUH, JuHeHHas (QyHKOWSA, KBaapaTUdHas QYHKIH,
pauvoHanbHas (QYHKUWSA, CTeNeHHas (QYHKIUS, TPUTOHOMETPUUECKUE
GyHKIMM, OOpaTHBIE TPUTOHOMETpHYECKHE (YHKIMHU, IOKa3aTeslbHas |
jgorapupmuueckas (QyHKUIUH; YMEHHE CTPOUTh TpaduKd H3yYCHHBIX
(GYHKIMHA, BBIOJHATH NpeoOpa3oBaHus rpadukoB (PyHKIUH, MCIIOIB30BATh
rpaduKu U U3YY9EeHUS IPOIIECCOB M 3aBUCUMOCTEH, MTPH PEIICHUH 33124 U3
JIpYrux Y4eOHBIX NpPEAMETOB M 3a/Jady W3 pEalbHOW >XHM3HHU; BBIPAXKATh
dopMynaMu 3aBUCUMOCTH MEXIY BEITUYMHAMH, HCIIOJIB30BaTh CBOWCTBA U
rpadukn QYHKUME Ui pelIeHHWsl ypaBHEHUI, HEpaBEHCTB M 33aady C
napamMeTpamMu; HW300pakaTh Ha KOOPAMHATHOM IIOCKOCTH MHOXKECTBA

peH_IeHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 3alaud pPa3HbIX THUIOB (B TOM 4YHCIE Ha
IPOLEHTHI, JOJIM W YacTH, Ha JIBUKEHHUE, paboTy, CTOMMOCTb TOBApPOB U
yCIyT, HaJoTH, 3aJayd U3 OO0JIACTH YHpaBJIEHUS JUYHBIMU M CeMEHHBIMHU
(¢uHaHCaMM); COCTaBIISATh BBIPAXKEHMS, YpPaBHEHHs, HEPaBEHCTBA U MX
CUCTEMBI II0 YCJIOBHUIO 3aJayd, HCCIEAOBATh IIOJYyYEHHOE pEUICHUE W
OLICHUBATh IPABAONOJOOHOCTh PE3YJIbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CHUTyallUd Ha S3bIKE MATEMATHKH; COCTAaBIATb BBIPAXKCHUA,
YPaBHEHUs, HEPABEHCTBA U MX CUCTEMBI IO YCIOBHIO 33/1a4¥, UCCIEA0BATh
IOCTPOCHHbIE ~ MOJENM €  MCIOJB30BAaHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATHSIMH: CpeqHee apudmernyeckoe, MeauaHa,
HauOoJblllee ¥ HauMEHbIIee 3HA4YeHMs, pa3Max, JAUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOro HaOopa; yMEHHE H3BIIEKaTh, HHTEPIPETUPOBATH
uH(pOpMalMIo, TPEICTAaBICHHYI0 B Ta0NMIaX, Ha AMarpaMMmax, rpaQukax,
OTPaXKAIOIYI0 CBOMCTBA pEalbHBIX IPOLECCOB U SIBIEHUH; NPEICTaBIIATH
UHQOpPMALIMIO € TOMOIIbIO TaONMMIl M JUarpaMM;  HCCIENOBaTh
CTaTUCTHYECKHE [JaHHble, B TOM YHCIE C TNPUMEHEHUEM TIpaduIecKux
METOOB U 3JIEKTPOHHBIX CPEACTB; Ipa)UuyecKd HCCIIEOBAaTh COBMECTHBIE

HaOJIOICHUS C TOMOIIIBIO IarpaMM pacCEUBaHUs U JTMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CITyY9alHBIN OMBIT U CIy4ailHOE COOBITHE,

BEPOATHOCTh CIIYYalHOTO COOBITHSI; YMEHHE BBIYHCISATH BEPOSITHOCTH C
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UCIIOJIb30BaHUEM TpapUUECKUX METOJIOB; IPUMEHSTH (POPMYJIbI CIIOKEHHS 1
YMHOXXEHHUSI BEpPOSITHOCTEH, (OPMYILy TIOITHOH BEpPOSTHOCTH, (HOPMYIY
bepnyiu, koMOuHaTopHble (DakThl U (HOPMYJIbI; OLEHUBATH BEPOSATHOCTH
peanbHBIX COOBITHH; YMEHHE ONEepPHUpPOBATh MMOHATHUSAMH: CIydaiiHas
BEIMYMHA, PAaclpeAciieHue BEPOSATHOCTEM, MaTeMaTUYECKOE OXUAAHUE,
JUCTIEPCHUS U CTaHJAPTHOE OTKIIOHEHHE CIyYailHON BENWYMHBI, (DYHKIIUH
pacnpeneneHuss M IUIOTHOCTH  PAaBHOMEDHOIO, IIOKa3aTENbHOIO H
HOPMAJIBHOT'O pacHpeeiICHU; YMEHHUE UCII0JIb30BaTh CBOMCTBA U3YyYEHHBIX
pacnpeneneHuil U1 PEIIeHUs 3a/lad; 3HAKOMCTBO C IOHATUSMHU: 3aKOH
0OJBIIMX YHCEI, METO/Ibl BEIOOPOYHBIX MCCIIEJOBAHUM; YMEHUE NPUBOANUTH
OpUMEpbl  MPOSBICHUA 3aKOHA OOJBIIMX 4YHMCEN B HPUPOJHBIX U
OOLIECTBEHHBIX SBJICHUSIX; YMEHHE OIEPUPOBATH IMOHITHSMM: COUYETAHME,
HEPEeCTaHOBKA, YUCIIO COYETaHWH, YHUCIO IepecTaHoOBOK; OmHOM HbroTOHa;
YMEHHUE MPHUMEHSATh KOMOMHATOPHBIE (DAKTBI M PACCYXKACHUS JUIS PELICHUS
3ajjay; OLIEHUBATb BEPOSATHOCTH  pealbHBIX  COOBITUH;  COCTaBIIATh

BEPOSITHOCTHYIO MOJIEJIb M MHTEPIIPETUPOBATH IIOJy4YECHHBIN PE3YJIBTAT

YMeHue  onepupoBaTh ~ NOHATUSMH:  TOYKA, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIA, TUIOCKUN Yroj, JBYTPaHHBIN
yToJ, TPEXTPAHHBIN YroJl, CKPEUIMBAIOIIHAECS IpPSIMBIE, MMAPaUICIBHOCTD U
NEPIEHIUKYJIIPHOCTD MPSMBIX U IUIOCKOCTEH, YrOJI MEXAY IPSIMBIMHU, YToOJl
MEXIY NPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKM 10 IUIOCKOCTH, PACCTOSHHUE MEXKIY IPSIMBIMH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE MCIOJb30BaTh IPU PEIICHUM 3a/1a4 H3y4YCHHBIE
(bakThl U TeopeMbl MJIAHMMETPUHU; YMEHHUE OLICHHWBATh pa3Mepbl OOBEKTOB
OKPY’KaloIlleT0 MHUpa; CTPOUTh MaTEMaTHYECKHE MOJEIM C IOMOIIBIO
FEOMETPUUYECKUX TOHATUH W BEJIMYMH, pELIaTh CBSI3aHHbIE C HHUMHU

MPAKTUYCCKUEC 3aladr

YMeHue onepupoBaTh MOHATUSAMHU: IUIOMIAJL (GUTYpBl, 00BEM (Urypsl,
MHOT'OT'pPaHHMK, PAaBUIIbHBIH MHOTOTPaHHUK, CEYEHNE MHOTOTPaHHUKA, KYO,
napajuiefienunes, npusMa, nupamuaa, GuUrypa ¥ MOBEPXHOCTh BpAIICHHUS,
IWIMHAP, KOHYyC, wap, cdepa, Iomaab cdepsl, IUIOMAAb MOBEPXHOCTH
NUpaMU/Ibl, MPU3MBI, KOHYCa, LWIMHIpPA, 00BEM Kyba, HpPSIMOYrOJIbHOTO
napajulejienunena, NUpaMHIbl, MNPU3MbI, IWIMHAPA, KOHyca, IIapa,
pa3BEPTKA MMOBEPXHOCTH, CEUYEHUS KOHYCa U IWIMHApA, MapajuleIbHbIE OCH
WM OCHOBAHHUIO, CEUEHHE II1apa, TUIOCKOCTh, Kacaromasics chepbl, HIHIHMHIPA,

KOHyca; yMEHHE CTPOMTh CEYEHHWE MHOTOIpaHHHKa, H300paxarhb




MHOTOTPaHHHUKHU, (DUTYpPHl U TOBEPXHOCTHU BpAILEHUS, UX CEYEHHsS, B TOM
quciie C MOMOIIBI0 AJIEKTPOHHBIX CPEACTB; YMEHHUE INPUMEHSATh CBOWCTBA
FEOMETPUUECKUX (PUTyp, CaMOCTOSATENBHO (OPMYIUPOBATH OMPEIEICHUS
u3ydaeMbIX (uryp, BBIIBHTaTh THUIIOTE3bI O CBOWCTBAaX M MPHU3HAKAX
reoMeTpuueckux (Guryp, OOOCHOBBIBaTH WJIM OIPOBEpPrarb HX; YMEHHE
MPOBOANTH KiIaccU(UKANKIO QUTYDP MO Pa3INYHBIM MMPU3HAKAM, BBITOJHATH

HGOGXOI[I/IMble AOIIOJIHHUTEIIBHBIC ITIOCTPOCHUSA

11

YMeHue ~ OmepupoBaTh  IMOHATHUSMHU:  JBW)KEHHE B  MPOCTPAHCTBE,
napajuleNbHBIA MMEPEHOC, CUMMETPUS Ha IIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOA00Us, MMOAOOHBIE (UTYpBI; yMEHHE
pacrmo3HaBaTh paBHbIE W TOMO0HBIC (DUTYpPBI, B TOM 4HCIE B TPUPOJE,
UCKYCCTBE, apXHTEKTYpE; UCIOJIB30BATh I'€OMETPHUUCCKUE OTHOIICHHS TPHU
peUICHUH 3a7ad4; HaXOJHWTh TEOMETPUYCCKHE BEIWYWHBI (IUIMHA, YTOJ,
IUIOINAb, 00BbEM) NIPU PEIICHUH 33734 U3 JIPYTHX YUYEOHBIX MPEIAMETOB U U3
pEATbHON KM3HH, YMEHHE BBIYHCISATH T€OMETPUUYCCKUE BEIIMYMHBI (JIJTMHA,
yroji, IUIOIIab, O00BEM, IUIONIAh MOBEPXHOCTH), UCIONB3YS H3YYCHHBIC
GopMysIbI M METOJBI, B TOM YHCJIC: TUIONIAh TOBEPXHOCTH MHPAMHUJIBI,
MPU3MBI, KOHYCa, [IUIUHIIPA, MJIoaas chepbl; 00bEM Kyda, MPsSMOYTOIEHOTO
napajuielienure/1a, THPaMIJIbI, TPU3MBI, WIHHIPA, KOHYCa, IIapa; YMEHHE

HAXOJUTh OTHOIIEHHE 00BbEMOB MOIOOHBIX PUTYP

12

13

YMeHnue OIICpHUPOBATH HNOHATUAMHU: TPAMOYIOJIbHAd CHCTCMAa KOOPAWUHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpPa Ha YHUCIO, Pa3JIOKCHUEC BCKTOpPa II0 6a3Hcy,
CKaJIIpHOC  NPOU3BCACHHUE, BCKTOPHOC IMPOU3BCIACHUC, YIroJlI  MCKIY
BCKTOpaMU,; YMCHHC HCIIOJIb30BATh BCKTOpHLIf/'I u KOOp,Z[I/IHaTHHﬁ METOA AJIA

pE€IICHUA TCOMETPUUCCKHUX 3aJiad U 3aaa4 APYyTrux y'—Ie6HI)IX npeamMcEToB

YMenue BLI6I/IpaTB HOIIXOIIHH_[I/Iﬁ MCTO Ui PCHICHUA 3aJadd; IMOHUMAHUC
SHAYUMOCTH MATEMATHUKH B HW3Y4YCHUU TIPHUPOAHBIX U 06IJ_ICCTBGHHBIX
nmponeccoB " ﬂBHCHHfI; YMCHHC pacClioO3HaBaThb TIIPOABJIICHUC 3aKOHOB
MAaTE€MAaTUKH B HMCKYCCTBC, YMCHHC IMPUBOAUTH NPUMEPLI MATCMATHUYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAyKU



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensle uncna. Ilpu3Haku AeIMMOCTH LEbIX Yncel
12 Panyonanenele uncia. OObIKHOBEHHbIE U JECATUYHbIE APOOH, IPOLIEHThI, OECKOHEUHbIE
' MIePUOIUYECKHIE IPOOH
13 Apudmernueckuii KOpeHb HATypajdbHOH creneHu. JleHCTBUS ¢ apuMeTHYeCKUMHU
' KOPHSIMU HaTypaJlbHOW CTETIEeHU
14 Crenenp ¢ nenbiM mnokaszateneM. CTelneHb € palMOHAJIbHBIM IoOKa3areneM. CBoiicTBa
' CTETIeHU
. CuHyc, KOCHHYC ¥ TaHTE€HC YHCIJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT'CHC
' YHCIOBOrO apryMeHTa
1.6 Jlorapudm uucna. [lecaTndHble U HATypaIbHbIE JOTaprUpMBbI
JeiicTBuTenpHBIe YHcTa. ApUPMETHIECKHE ONEepaliyl C JCHCTBUTEIHHBIMH YHCIIaMHU.
1.7 [TpubnnxKEHHBIE BBHIYMCIEHUS, MPABWIA OKPYIJICHUS, NPUKHUIKA U OLIEHKA pe3ysibTaTa
BBIYMCIICHUI
1.8 [IpeoOpa3oBanme BEIpAKESHUHT
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Henble 1 1poGHO-paliOHaIbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOHO-palIMOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpwuiia CUCTEMBI TMHEWHBIX YpaBHEHUN. ONpeaenuTeh MaTPHUILhI




DOyHKINUH U TpaPUKH

OyHKIUg, cnocoObl 3amaHus ¢GyHKuuH. ['paduk Qyakmuu. B3ammHO o00paTHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIHI
Ob6nacTp onpeneneHus: 1 MHOXKECTBO 3HaueHu# pynkun. Hymmn dyaxmun. [pomexyTku
3.2 3HAKOIOCTOSAHCTBA. [I[poMeXyTKH MOHOTOHHOCTH (DYHKIUU. MaKCUMyMbl U MUHUMYMBbI
¢byukun. Hanbomnpiiee 1 HauMeHbIlee 3HaYeHUE (PYHKIIUU Ha MIPOMEKYTKE
33 CrenenHas GyHKIHs ¢ HaTypaJdbHBIM M ILIEJbIM TOKa3aTeneM. EE cBolicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHU
3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U TpaQuKu
35 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcuMOTOTH rpadukoB (GyHKImiA. CBOHCTBA (YHKIWH, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 ApudmeTrndeckast U reoMeTpuueckas nporpeccuu. Gopmyia ciI0XKHBIX TPOIICHTOB
4 Hauana marematuyeckoro anaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37I€MEHTAPHBIX (YHKIIHHA
[Ipumenenne mNpPOU3BOAHOM K HCCIEAOBAaHHIO (YHKIMI HAa MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOONbIIEr0 M HAaWMMEHBLIETO0 3HaueHWs (QYHKLUUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHoCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbI€ ¥ TUTOCKOCTH B IPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
7.4 Tena v MOBEPXHOCTH BpAIIEHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Anre6pa u Hauana ananu3za.10-11 knaccel. B 2 4. YueOHuk 11 yyanmxcs
o011eo0pa3oBaTeIbHBIX yupexaeHui (0a30oBblil ypoBenb. / A.I'. Mopakosuy.- 10-
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