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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaisa MaTeMaTHUYECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOrO TOCYIapPCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMH OCHOBY JIJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA TUUYHOCTU OOYHAIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYECKOTO aHAJIW3a» SBISETCA OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECHNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Uil H3y4eHHs BCeEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYrod CTOPOHBI, (POPMUPYET JOTUYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCsl Ha YPOBHE, HEOOXOJMMOM JIJII OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJEBAIOT YHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTOopas (popMyIHUpyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOUN opMme.

Kypc anreOpsl 1 Hauaja MaTeMaTHueCKOro aHajin3a 3aKJIabIBAET OCHOBY JUIS
YCIICITHOTO OBJAJCHUS 3aKOHaMM (PU3UKW, XUMUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHHIMM M JIOTMYECKH CTPOTHUMH MAaTEMAaTHUYECKUMH KOHCTPYKIIUSIMHU
pa3BUBAeT yMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPIKJEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIlUI0, a0CTparupoBaHue u
aHaAJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHe. B xome n3ydenus
anreOppl W Havall MATEMaTUYECKOTO aHajin3a B CTaplied MIKOJEe YydJalluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS TMPUKIAJAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CUTYallMd M WHTEpHpeTaIluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENbHBIM MOTEHLUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 yueOHbId maTepual, CIOCOOCTBYIOMIMNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIIbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMaHUs U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOydeHus airedpe M HadalaM MaTeMaTHYeCKOTO
aHaJIK3a JISKUT JAEATEIHbHOCTHBIN MPUHIIUI 00y4YEHUS.

CrpykTypa Kypca «Anredpa v Hauajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUN: «Yucna W BBIYUCIEHUSNY,
«Dyukun U rpadukm»y, «YpaBHeHMss U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOINYECKUE JIMHUM HW3Y4YalOTCSd HA MPOTSHKEHUH JABYX JIET
oOyueHusl B CTaplueil IIKoJie, €CTECTBEHHO JOMOJHSSA APYr ApPyra M MOCTENEHHO
HAChIAsICh HOBBIMM TE€MaMH W pasfaenaMu. JlaHHBIA Kypc  SABISIETCS
UHTErPATUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETpPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak yuamuecs OBJIaJeBalOT BcE Ooiee
HIMPOKUM MATEMAaTHYECKUM ammapaTroM, y HUX MOCIEI0BAaTENbHO (hOpMUpPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJEIb pPEaJbHON
CUTYyalluM, TPUMEHSATh 3HAHHUA, NOJyYCHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUYECKOT0 aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENBHO C(HOPMYIHMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIIbTAaT.

CopnepkaTenbHO-MeTOANYECKass TUHUA «HUucna U BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedl mikoige oco0oe BHUMaHUE YIEISETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHUE
pPalMOHAJIBHO BBINOJHATh JEHUCTBUS C HUMH, JAENAaTh HNPUKUAKY, OLIECHHUBATH
pesyabpTaT. OOyuarmuecss MOJy4YaloT HABBIKM NPUONMKEHHBIX BBIYMCICHUM,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allUCaHHBIMA B CTaHIapTHOU (opme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUsS W HEPABEHCTBA» PEAU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTapled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPEAyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
pPa3IMYHBIMA METOAAMHU PELICHUs LEJbIX, PAlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNN
GyHKUIMNA C TOMOIIBIO TPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 33/lady U 3a7ad Ha
HaXOXKJIE€HWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUW QyHkiuu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUI
BBIMOJHATh pacuy€Thl 1Mo ¢opMyniaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UppAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,



COZIEpKaIINX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JI€TyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT d(QQPEeKTUBHBIE WHCTPYMEHTBI JJsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPHUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JuHUA «DyHKIMM U TpaQuKW» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIbHOCTD U3y4YEeHUs MaTepuana. N3yuenue CTENIEHHO,
MIOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMI, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUMU JUIS pelIeHUs 3ahad U3 JPYrux y4eOHBIX
IIPEIMETOB U PEAIBHOM KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIEHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJICH Ha Pa3BUTHUE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas nuHuA «Hauana MareMaTHnyeckoro aHalin3a) IO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MAaTHYECKHUX, TAK U NMPHUKJIAJHBIX 3a/ad,
JIOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIINEe W HAWMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUryp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpPEeHMsl TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNeld pealbHbIX CUTyaluH,
HAXOXKJEHUSl HAWJY4YlIero pElieHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHUYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaJn3a
COCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMaATBHO-IOIMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHKe U HcKyccTBe. OOywaromuecs Yy3HAIOT O
BBIJJAIOIINXCS PE3yJIbTaTaX, IOJYYEHHBIX B XOJE PA3BUTHS MAaTEMATHKU KAk
HAyKH, U UX aBTOpax.

CopepxarenpbHO-MeTOANYECKask TUHUS «MHOXECTBA U JOTMKa» B OCHOBHOM
NOCBSLEHA  JJEMEHTaM TEOPUM  MHOXKECTB. [€OpEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKHU WU IMPEAJararoT



Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3felibl MAaTeMaTUKU U €&
NPWIOKEHUH, OHU CBS3BIBAIOT Pa3HblE MAaTEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU ITOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUN, UCCIIETOBAHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPHPETALNN TOJyYEHHBIX PE3yNbTaToB. Takue 3aaHus BIUIETEHBI B Ka)KJIbII
U3 Pa3JeNIoB IPOrPaMMBI, IOCKOJIBKY BECh MAaT€pHall Kypca IHUPOKO UCIIOJIb3YETCs
JUISL pellieHus] IPUKIAIHBIX 3a1a4. [Ipu penieHnn peanbHbIX MPaKTHYECKUX 3a7ad
ydaliecs: pa3BUBAalOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000LIATh MW KOHKPETHU3UPOBAThH
npobnemy. [lesareapbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHu3yeTcs B MPOILECCEe U3YYEHHUs BCEX TEM Kypca «Anredpa v Hagaia
MaTEMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydeOHOM milaHe Ha HW3ydYeHHE Kypca anreOpbl MU Hadall MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenust — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonansapie unciaa. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  Jpodu. ApudMeTHUYecKue  omnepanud  C
palMoHaNIbHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3Iu4HbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble  4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTENbHBIMU uHciaMu. [lpubGnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1enbiM  nokazateneM. CranpgaptHas ¢opma  3amucu
JNEeUCTBUTEIBLHOTO 4Yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PELICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JIAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JleWictBus ¢
apru(pMETUYECKUMH KOPHSMU HAaTypaJIbHOM CTENEHHU.

CuHHyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCUHYC,
APKTAHI€HC YMCIIOBOTIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMH. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

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

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

IIpyuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JIacTe HAYKH U PeabHOU KU3HH.

DYyHKIUHN U TPaPUKH

Oyukius, crnocoOwl 3amanHust Gyuknuu. [paduk  Qyskuu. Bzaumuo
oOpaTHble PYHKIINU.

ObnacTh ompeneneHus U MHOXECTBO 3HaueHUil pynkuuu. Hymm ynkumu.
[IpomMexyTkH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUM.

Crenennast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHS 7-0i CTENCHHU.



TpuronoMerpudeckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBHOCTEN.
MOHOTOHHBIE MOCIEOBATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. VMcronb3oBaHME NpOrpeccuu s
pELIEHHUS pEeAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHnEe TEOPETHUKO-MHOKECTBEHHOIO armapara i OMUCAHUS PeaIbHBIX
MIPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucaa v BIYMCICHUSA

HarypanbHubie u niensie uyncina. [Ipu3Haku 1eIMMOCTH LENBIX YHACEIL.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKANTUX JTOTapru(MBbI.

[IpeoOpazoBaHue BBIPAKEHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbpHbIC YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUsI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUHN. PelieHne NMpuKIaaHbIX 3a7a4 ¢ MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUN.

CucteMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3MyHbIX 00JIacTeld HayKu WU peaibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yskmun. MakcumyMbl M1 MUHUMYyMbl (QyHkiuu. HaunGosblnee u HauMeHblee
3HaueHUe (PYHKLIHMU HA IPOMEXKYTKE.

Tpuronometpuyeckue GyHKINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpaduKU.



Hcnonp3oBanue rpagukoB (GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (YHKIUH A7 HWCCICIOBAHUS IIPOIIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUHW 3ajady U3 JPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HMU.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl pEIICHUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  QU3HUECKUN  CMBICIH
MIPOU3BOIHOM.

[IpousBoaHble  dJeMEHTAapHBIX  QyHKIUA.  DopMysbl  HAXOXKICHUS
IIPOU3BOJHON CyMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHue Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMA HA MOHOTOHHOCTb H
skcTpeMyMbl. Haxoxaenue HanOobIllero 1 HauMEHbIIEro 3HayeHus: GQyHKIUUA Ha
OTpE3KE.

[IpumMeHeHnEe NPOU3BOAHOM U HAXOXKICHUS HAWIY4IIEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wurterpan, ero reoMeTpudyeckuid ©u (uU3MYECKUN CMbIca. Boeruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOHua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartukan» JOJIDKHO oOecrneynBaTh
AJOCTHIKCHHUC Ha YPOBHEC CPCIHCTO 06HICFO 06p&30BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MareMaTruKa» XapakTepU3yrOTC:

['paxx1ancko€e BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKONU MO3UIIUHA OOYYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUMUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
NpoIeAYp TpaxJaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M TIp.), YMCHHUEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIMTAHKE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKCHHS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATHUKH, IICHHOCTHBIM OTHOIICHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYyTHX HayKaxX, TEXHOJOTUsX, chepax
AKOHOMMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCTIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTETUYECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0pOBbIO (370pOBOE€ TNMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXa, perymnsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BOCIUTAHUE:



TOTOBHOCTBIO K TPY/Iy, OCO3HAHHEM IIEHHOCTH TPYAOJTIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJIOTNYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHHEM BIIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE IIPUPOAHOM U COLMUAIBHOMU
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX Mpo0iieM;
OpPHUEHTALIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A pPELICHUs 337ay B
0o0JaCTH  OKpYy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIICICTBUU JUJIL OKPYKAIOLIEH CpEabI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM H  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYeCKOM HayKh Kak cdepbl UYeIOBEUECKOW ESITeIbHOCTH, ITaroB €€
pPa3sBUTUS W 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MAaTEMaTUYECKOW KYJIbTypOM KakK CpEICTBOM MO3HAHUA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYHO AESATEIbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUSIMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
OelicCmeUusMU, YHUBEPCAIbHBIMU Pe2YISIMUSHLIMU OellCTN8UAMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuu8aOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJCalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
uccne008amenbCKux onepayull, ymenuil pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AeUCTBUA:

e BBIABIISATh U XaPaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
ONpEe/eNICHUs] TOHATHUW; YCTAaHABIMBATh CYHICCTBEHHBIH  MPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  NPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC U OOIIHE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTEMaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;
npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeCTBA MaTEeMaTUYECKUX
YTBEP)KICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIEHHUS, BBIOMpATh HaWbOOJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JEUCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOpEUUE, MpolIemy,
yCTaHAaBIMBaTh HCKOMOE M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apTryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BbEKTa, SIBJICHUSA, TPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIIEHHS W BBIBOJIBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOIOIEHUS, UCCIEIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TPOIEcca, a TAKXKE BBIIBUTATH
MIPEIMOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH AepUUIUTH MHPOPMAIUH, JTaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

CTPYKTYpUpPOBaTh HHGOPMAIUIO, IPEACTABIATH €€ B Pa3InYHbIX Popmax,
WLTIOCTPUPOBATH TpapuvecK;



2)

OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSATEIIEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHuUKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01ienue:

BOCIPUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHUPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0/ 00CYKJEHH 3a7]aBaTh BOIPOCHI 11O CYIIECTBY 00CYKIaEMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHbIE HAa MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXIEHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3IU4Me€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOI opme GpopMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPU PEIICHUH YICOHBIX 3a71a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacripeieNiaTh BUABI PabOT, 10rOBapUBATHCS, 00CYKAATh MPOIIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbl» W WHBIC), BBINOJHATH CBOI 4YacTh pPaOOTBI WU
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHKAMHU B3aUMOICUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposarue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTpOJIb:

BJI1aACTh HaBbIKaMH MO3HAaBATEILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACThb criocobamMu CaMOITIPOBCPKH, CaAMOKOHTpPOJIL  IIpomecca H
pE3yjbTaTa PCUICHUSA MaTEMaTHYE€CKOU 3aJa4u,



e TPEABHACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IIPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OIMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OICHUMBATh COOTBETCTBHE pE3yJbTaTa IEIHM U YCJIOBHUSIM, OOBICHSTH
IPUYMHBI TOCTHXKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTaTOB JIESATEIIbHOCTH,
HAXOJUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hadajla MaTEMaTUYECKOTO aHanu3a
Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUsS JOJDKHO 00ECIeUMBATh JOCTUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palMOHANBHBIMU U
JEWCTBUTEILHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MPaBUiia OKPYTJICHUS,
JIE€NaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHHM.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHJapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCITIOJIB30BaTh MOAXOASNIYIO (DOPMY 3aIlUCU IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCHHYC M TAHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOM3BOJIBHOTO yIila 4epe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIHH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palroOHAIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH M peliaTh
TPUTOHOMETPUYECKUE YPAaBHEHMUS.

BeimmonHaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWA W  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

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



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsl.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (YHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpEe/eNeHNs] ¥ MHOXECTBO 3HayeHW (yHKuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpatHble PYHKIINU.

OnepupoBarh NOHATUAMU: YETHOCTH W HEUYETHOCTh (YHKIUM, HYJIU
(GYHKIUM, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpadpuku GyHKUUN A5 pELICHUS] ypaBHEHUI.

Crpouth M ynTaTh rpadUKu JUHEHHON (QPYHKIUU, KBAAPATUYHON (PYHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBate rpaduku (QyHKUMHA [UIS HCCIENOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN IpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIUUYNHAMH.

Havana mareMaTH4ecKOro aHajim3a

OnepupoBaTh TOHATHUAMHU: TOCIEAOBATEIBHOCTh, apUPMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YObIBaollasi TeOMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOLIEH Tr€OMETPUUECKON MPOTPECCUM.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 33]a4 PUKIAJHOTO XapaKTepa.

MHokecTBa M JI0rHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, ONEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, NMPU PEIICHUH 33a4ad U3 APYTUX Y4eOHBIX
PEIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJbHOE, II€J0€ YHCIO; HCHOJIb30BATh
MPU3HAKU JICJIMMOCTH LIENBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUUIsL pELLICHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTETIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSAMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajbHBIC
aorapu@mel.



YpaBHeHMS U HEPABEHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW Ui NpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHHUI 1 HEPABEHCTB.

BoinonHsaTh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXKAIIMX JOorapugmsl;
ONEePUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe pemeHust MpoCTERINX TPUTOHOMETPUIECKNX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN JUISA PELICHUS NIPAKTUYECKUX 3a1ad4.

HaxoauTp pelreHns: NpoCTENINX CHCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB.

MognennpoBaTh peanbHbIE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MIOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM anmapara aareophl.

DOyHKuHMU U rpadpuku

OnepupoBaTh MOHATUAMH: [EepuoANYEcKas  (YHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH  (PYHKIIMM, TOYKM JKCTpemMyMma (yHKIMH, HauOosblliee U
HauMEHbIllee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX I
UCCIEeI0BAHUS (PYHKIMU, 3aJaHHOUN rpaduKOM.

OnepupoBaTh MOHATUAMH: TpadUKH NOKA3ATEIbHOH, JIorapupmMuieckoil u
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Wcnons3oBaTh rpadukd (QYyHKIMH IS UCCIEIOBaHMUS TPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCIUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKILMS; TPOU3BOAHAS (DYHKIINH;
UCITI0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3a/1a4.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSI, YACTHOTO (QYHKITHIA.

Hcnonb30oBaTh MPOU3BOAHYIO AJIA HUCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEIOBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COIUAIBHO-DKOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHATHSIMH: TIEpBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpal
o ¢popmyne Herorona—JIeliOruta.

Pemarhe npukiagHple 3aJa4d, B TOM YHUCIIC COIMAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUYCCKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos
Ne HanmenoBaHue pa3jie/ioB U TeM JuiekTpoHHbIE (HU(POBDbIE)
KonTpoabHbie
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
MHoxecTBa pallMOHAJIBHBIX U
1 JNEUCTBUTENLHEIX uncel. PalimoHansHEIE 14 1 https://m.edsoo.ru/KYG7NZURY
YpaBHEHUS U HEPABEHCTBA
o .C
2 yHKUAH ¥ rpaguicH. CTEMeH ¢ nenbiv 6 https://m.edsoo.ru/ESM1F56M3
MOKa3aTeseM
A €TUYECKHUI KOPEHb N—OW CTEIIEHHU.
3 puuMeTICCKHi KOpeH® 1 CTeret 18 1 https://m.edsoo.ru/W2CV80370
Hppanmonaibabie ypaBHEHUS! U HEPABEHCTBA
Dopmyiibl
4 TPUTOHOMETPUHU. T pUTOHOMETPUYECKUE 22 1 https://m.edsoo.ru/WNIES6GMP
ypaBHEHUS
5 ITocnenoBaTeIbHOCTH U IIPOIPECCUH 5 https://m.edsoo.ru/01NY8KYRU
I1 6006
6 OBTOP CHHE, ODODILCHIE, CHETEMATHIARIA 3 1 https://m.edsoo.ru/SEBER9VKS
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4




11 KJIACC

KoauuecTBO 9acoB

Ne HaumeHnoBaHue pa3aesioB U TeM DJIeKTpPOHHbIe (LM (ppOBbIE)
n/n NPOrpamMMmbl Bcero Konrpoarupie o0pa3oBaTe/bHbIE Pecypchl
padoThI
CreneHp ¢ paliOHAJILHBIM [IOKA3aTENIEM.
1 [TokazarenpHas ¢pynknus. [lokazarenpHbie 12 1 https://m.edsoo.ru/SSEJGAPNA
YPaBHEHMS U HEPaBEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12 https://m.edsoo.ru/107CTIAVSE
HEpaBEHCTBA
Tpuronomerpudeckne GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1 https://m.edsoo.ru/XRW8YNBTP
HEpaBEHCTBa
4 [IpouzBoanas. [Ipumenenre npou3BOgHOM 24 1 https://m.edsoo.ru/DK9VLOTN4
5 NHTerpain n ero npuMeHeHus 9 https://m.edsoo.rt/ALMBWA4BH
6 Cucremsl ypaBHEeHUN 12 1 https://m.edso0.ru/GT0833N3F
7 HarypainbHble u niensie yucia 6 https://m.edsoo.ru/RSROSSJFR
g HOBTOPGHI/IG, 0000111eHHe, CHCTEMATH3aIIUS 13 ) hitps://m.cdsoo.r/BFUNEOBGN
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos 5 N
JIEKTPOHHbBIE HU(PPOBbIE
Ne n/m Tema ypoka KonTposbHbie P P
Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThbI
MHOXecTBO, onepanuy HajJ MHOKECTBAMM.
1 . 1 https://m.edsoo.ru/HUOLULGL9
Juarpammsbl Diinepa—Benna
Panmonanehbie yncna. OOBIKHOBEHHBIC U
2 JECATUYHBIC IPOOH, TIPOLICHTHI, 1 https://m.edsoo.ru/37WASYES4
OecKOHEUYHbIE IEPUOANYECKUE APOoOH
Apudmerndeckue oneparum ¢
3 palMOHAIBHBIMU YUCIIAMU, 1 https://m.edsoo.ru/8JYFUB5SM4
peoOpa30BaHUS YUCIIOBBIX BBIPAKCHHIMA
[Ipumenenue apobeii 1 IPOIEHTOB IS
4 peuIeHUs TPUKIATHBIX 3a4a4 U3 Pa3IMIHBIX 1 https://m.edsoo.ru/PFOU2V68I

OTpacieil 3HaHUW U peabHON KU3HU

[Tpumenenue apoGeil ¥ NPOLEHTOB ISt
5 pelIeHns TPUKIAIHBIX 3a4a4 U3 pa3IMYHbIX 1 https://m.edsoo.rt/MHOTOXN3E
OTpacjeil 3HaHUH U pealbHOU KU3HU

HeiicTBuTenbHble uncia. PalimonaabHbie U

6 1 https://m.edsoo.ru/P3JPHC8MO
HppalMOHATIbHBIE YHCIIa
ApudmeTnueckue onepannu ¢

7 p\, ¢ patl 1 https://m.edsoo.ru/IMQWZ24T]1
JEACTBUTEILHBIMHI YUCIIAMHU
[TpubnuxEHHBIE BEIYUCIICHUS, TIPaBHUIIA

8 OKpYTJICHUS, TPUKUIKA U OLICHKA 1 https://m.edsoo.ru/JESKM11EJ

pe3yJibTaTa BEIYMCIECHUN

9 ToxxmecTBa U TOXKIECTBEHHEIE 1 https://m.edsoo.ru/VA4VH6PID




npeoOpa3oBaHMs

10 VYpaBHeHUEe, KOPEHb YPaBHEHUS https://m.edsoo.ru/KFDEBHI7I

11 HepaBeHcTBO, penieHne HepaBeHCTBa https://m.edsoo.ru/83KWSU6M4

12 Merton nHTEpBaAIOB https://m.edsoo.ru/EIXGRN3D0

13 Pemerite ?eHHX H APOGHO-paLlHORATLHEIX https://m.edsoo.ru/ISCWMJUIR
YpaBHEHU U HEPABEHCTB
Kontposbnas padora mo teme "MHOXKecTBa

14 palMOHANBHBIX U ICUCTBUTEIbHBIX YHCEIL. https://m.edsoo.ru/T9SVYRBXM
PanmonansHble ypaBHEHUS U HEPABEHCTB"

15 CYHKIUIS, CIOCOOB! 3aNAHS pYHKIIH https:/m.edso0.r/LUY75YGCX
B3aumnuo obpaTtHbie HyHKIIUN
I'paduk ynkmumn. O6IACTE ONIpEeICTICHUS |

16 MHOKeCTBO 3HaueHH QyHKInu. Hymm https://m.edsoo.ru/KN7K418VC
¢dbyskiuu. [IpoMexxyTKH 3HAKOMTOCTOSTHCTBA

17 UérHble 1 HeYETHDBIE (PYHKITUH https://m.edsoo.ru/TCHOJOUPK
CreneHb ¢ 1eJIBIM ITOKa3aTeaeM.

18 CrannaptHas Gpopma 3arucu https://m.edsoo.ru/7TS62DZBQ
JEHUCTBUTENBHOTO YUCIIA
Hcnonp3oBanue noaxozsien Gopmbl
3aMUCH JICUCTBUTEIBHBIX YUCET JJIS

19 https://m.edsoo.ru/UWPAJ7N10
perieHust MpakTUYECKHUX 3a/1a4y U
MPEACTABICHUS JAHHBIX

20 Crenennas dynicums ¢ IjaTypuanBHHM 1 https://m.edsoo.ru/13LISOGEE
1eTBIM moka3areneM. E€ cBoiicTBa u rpadux

21 APHOMETHICCKHI KOPCHE HATYPATLHOI https://m.edsoo.ru/7TCVYEVAV7
CTENEHU

22 APpH(pMETHHECKIH KOPCHb HATYPATLHOH https://m.edsoo.ru/KQBCYHLSY

CTCIICHHU




CpoiicTBa apuPpMETHICCKOTO KOPHS

23 . https://m.edso0.ru/169L.4JVYQ
HaTypaJIbHOW CTENEeHU
CgoiicTBa apuPMETHICCKOTO KOPHS
24 5 https://m.edsoo0.ru/77PFLCQ8N
HaTypaJbHOU CTENIEHU
CaoiicTBa apu(MEeTHIECKOTO KOPHS
25 . https://m.eds00.ru/G5SWZ3RWF
HaTypaJIbHOW CTENEHU
ercTBUA ¢ apu(pMETHIECKUMHU KOPHIMH N—
26 H\, pud p https://m.edsoo.ru/KBGV9J41B
OH CTEIEHU
ercTBUA ¢ apu(pMETUIECKUMHU KOPHIMH N—
27 }1‘, pu¢ p https://m.edsoo.ru/YG9QJLHAI
OH CTEIEHU
ericTBud ¢ apuMETHIECKUMHU KOPHIMH N—
28 H\, pud p https://m.edsoo.ru/3MIGAHQSM
OH CTEIEHHU
ercTBUA ¢ apu(pMETHIECKUMHU KOPHIMH N—
29 }1‘, pu¢ p https://m.edsoo.ru/3MOROG1D3
OH CTEIEHHU
ercTBUA ¢ apu(pMETUIECKUMHU KOPHIMH N—
30 Hv pud p https://m.edsoo.ru/NRYVSE6Z8
OH CTEINEHU
Pemrenuie uppanioHaldbHBIX YPaBHEHU U
31 ppatt yp https:/m.edso0.ru/NXMGYF8I5
HEPaBEHCTB
Pentenune uppanmoHalabHbIX YpaBHEHUH U
32 ppatt yp https://m.eds00.ru/OWXJFVOGJ
HEPaBEHCTB
Pemrenuie uppaniioHaldbHBIX YPaBHEHUN U
33 ppatt yp https://m.edsoo.ru/T66K2RMY 5
HEPaBEHCTB
Pemrenue uppanioHalIbLHBIX YPaBHEHU U
34 ppatt yp https://m.edsoo.ru/OAIN4WIJO
HEPaBEHCTB
Perntenue uppanoHaiabHBIX YPaBHEHUN U
35 ppatt P https://m.edsoo.ru/HWHUD2NNC
HEPaBEHCTB
36 CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU https://m.edsoo.ru/1E25E18SD
37 CaoiicTBa U rpa UK KOpHS N-Oi CTETIEHH https://m.eds0o0.ru/QNZBIV7GS




KonTponbhas pabota no teme

"Apudmernueckuii KOpeHb N—Oi CTETICHHU.

38 1 https://m.edsoo.ru/Q1KQCUC4D
WppatmonanbHble ypaBHEHUS U
HepaBeHcTBa"
CuHycC, KOCHHYC U TAaHT'€HC YHUCIIOBOTO

39 e y 1 https://m.edsoo.ru/CPX3082P7
aprymeHra
CuHyC, KOCHHYC U TaHI'CHC YHCIIOBOIO

40 Y Y AHEIOBOT 1 https://m.edsoo.ru/KEQV00CZZ
aprymeHra
ApKCHHYC, apKKOCHHYC U apKTaHT'€HC

41 PRCHIYC, apRROCHILYC 1 BpKTatred 1 https://m.edsoo.ru/FOAWH45BG
YKCJIOBOTO apryMeHTa
ApKCUHYC, apKKOCHHYC U apKTaHT'€HC

42 P Y6 2P youap 1 https://m.edsoo.ru/N4889EZ8R
YHCIIOBOTO apryMeHTa
Tpuronomerpryeckas OKpyKHOCTb,

43 ONpeICICHUE TPUTOHOMETPUUYECKHUX 1 https://m.edsoo.ru/5SSZT2FBB9
(GyHKIUI YKUCIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

44 onpeielIeHue TPUTOHOMETPUUECKHIX 1 https://m.edsoo.ru/YYZPF36KN
(yHKIUH YKCIOBOrO apryMeHTa

45 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1 https://m.edsoo.ru/I8FSRJI3N

46 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1 https://m.edsoo.ru/SC5U397F9

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1 https://m.eds00.ru/918HYTGCO

48 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1 https://m.edsoo.ru/COTMKQF48
[Ipeo6pa3zoBanue OHOME ec

49 beodp . TPUTOHOMETPIHECKHX 1 https://m.edsoo.ru/9IMO0AFCO
BBIpAKEHU N
IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

50 peobp . P P 1 https://m.edsoo.ru/LTBOUHA4F
BBIpaXKEHUI
[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

51 peobp ™ P 1 https://m.edsoo.ru/BOKIKEFGV

BBIPAKCHUI




[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

52 . 1 https://m.edsoo.ru/VM9110N5V
BBIpaXKCHU I
53 Hp606pa3033 aHile TpHTOHOMETpIeCIX 1 https://m.edsoo.ru/GNKNPMR 1U
BBIpaXKCHU I
54 Pemenne TpUroHOMETpUYECKUX YPaBHEHUM 1 https://m.edsoo.ru/56K85SEHZU
55 Pemienue TpuroHoMeTpUYECKUX YpaBHECHUN 1 https://m.edsoo0.ru/6 XXPVVIXA
56 Pemenue TpuroHOMETpUUECKUX YPAaBHEHU I 1 https://m.edsoo.ru/LEPISYY4W
57 Pelrenue TpuroHoMeTpuUECKUX YpaBHEHUM 1 https://m.edsoo.ru/MUSCZXE6Q
58 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUN 1 https://m.edsoo.ru/HPKOF4KJP
59 Perenne TpuroHoMeTpuuEeCKUX ypaBHEHUM 1 https://m.edsoo.ru/FNX4ESLUC
O6o06muienne o Temam "OCHOBHBIE
60 TPUTOHOMETpHYECKHE (DOPMYIIBI. 1 https://m.edsoo.ru/796P4UYBR
Tpuronomerpuueckue ypaBHeHUs "
KonTponbhast padota no teme "®opmysib
61 TPHFOHOMGIPHH' TpHF?HOMeTqueCKHe 1 https://m.edsoo.ru/RCOOETONA
ypaBHeHus'"/Bcepoccuiickast mpoBepodyHast
pabota
62 Hrorosaz f( OHTpOJIbHAs paboTa / 1 https://m.eds00.ru/OINT7D2Q5
Bcepoccuiickas nmpoBepouHas pabota
O0001enue, cucTeMaTH3allks 3HaHUH 3a
63 Kypc anreOpbl ¥ Hayal MaTeMaTH4eCKOTro 1 https://m.edsoo0.ru/BO3X694VF
ananmza 10 kiacca
Apudmerndeckasi 1 reOMeTpHIecKas
64 nporpeccuu. Mcnonb3zoBanue nporpeccuu 1 hitps://m.odsoo.r/2 TAIMHHEH9
JUTSL peLIEHUs peabHBIX 33]1a4
MPUKJIATHOTO XapaKTepa
65 beckoneuHo yObIBaromiasi reoMeTpruiecKast 1 hitps://m.cdsoo. W FSN2ZANA4G

nporpeccus. Cymma 6€CKOHEUHO




yObIBaroIEeil reOMETPUUECKON MTPOrpeccuu

66 ®opMyia CIOKHBIX POLIEHTOB 1 https://m.eds00.ru/DXJ82PMWO
67 dopmyJia CIOKHBIX POLICHTOB 1 https://m.edsoo.ru/H7S9QLKEA
O0001eHue, cucTeMaTH3alusI 3HaHUH 3a
68 Kypc aireOpbl ¥ Hayall MaTeMaTHIeCKOTrO 1 https://m.edsoo.ru/2193BZQ4A
ananu3a 10 kiacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KoauuecTBO 9acoB

DJIeKTpPOHHbIe U (POBbIE

Nenn/m | Tema ypoka KonTpoJbHbIe
Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
CTteneHb ¢ pallMOHAILHBIM TTOKa3aTeeM 1 https://m.edso0.ru/3SOCUH3 WO
2 CaoiicTBa cTeneHu 1 https://m.edsoo.ru/S5J1ROGOM
[TpeoOpazoBaHue BhIpAKEHH, COIEPIKAIITIX
3 peobp P > ColepAatt 1 https://m.edsoo.ru/R3VSPAH19
panMoHaIbHbIE CTEIIEHU
IIpeo6pa3oBaHye BEIpAKCHUM, COACPIKAIINX
4 peobp P Aeprat 1 https://m.edsoo.rw/IOP1F2ZAS
palMOHAJIbHBIE CTEIIEHU
[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX
5 beobp P Acprratl 1 https://m.edsoo0.ru/D9YG96WX7
palMOHAJIbHBIE CTEIIEHU
6 IlokazarenbHbIE YpaBHEHUS U HEPABEHCTBA 1 https://m.edsoo0.ru/YX6Y735P2
7 IToka3zaTenbHbIE ypABHEHHS U HEPABEHCTBA 1 https://m.edsoo.rw/TSL5ZRHAJ
8 Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/M3KPYXT09
9 IToka3zaTenbHbIE ypABHEHHS U HEPABEHCTBA 1 https://m.edsoo.ru/USNVGOXIL
10 Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/43EARX0D3
ITokazarenbHas QyHKIUA, €€ CBOMCTBA U
11 bynxn 1 https://m.edsoo.ru/TEO869HTH
rpaduk
KonrtponsHas padora no reme "Creness ¢
AI[MOHAJILHBIM [TOKA3aTEIEM.
12 patt 1 1 https://m.edsoo.ru/SBWZVFWOIF
[TokazatenpHas ¢pyuknus. [lokazarensHbIe
YpaBHEHUs U HEpaBEHCTBA"
13 Jlorapudm ymncna 1 https://m.edso0.ru/S2PYSSME7
14 JlecsiTuuHble ¥ HaTypaJlbHbIE JIOTapU(PMBI 1 https://m.edsoo.ru/AJ51DTX9E
15 [IpeoOpazoBanue BhIpaXEHUH, COAEPKAIINX 1 https://m.edsoo.ru/TAWFA1Q5Q




JorapudMbl

[Ipeobpa3zoBanue BeIpaXXeHUM, COAECPKAIINX

16 https://m.eds0o0.ru/GBGH44TGC
JorapudMbl
IIpeoOpa3oBaHue BEIpakKEHUH, COAEpIKAIIAX

17 peodp p FepRatll https://m.edsoo.ru/MS8QS8RFDMS
norapudmsl
IIpeoOpa3oBanue BEIpaKEHUH, COmEPIKAIIIX

18 peOdP p ACPIRAM https://m.edsoo.ru/6CDNOWZBQ
JorapudMbl
Jlorapudmudeckue ypaBHeHUS U

19 pu P hitps://m.edsoo.r/ HWUB2LHFU
HEpaBEHCTBA
Jlorapunpmudueckne ypaBHe

20 pud YPABHCHIA 1 https://m.edsoo.ru/2UAGJZC5B
HEpaBEHCTBA
JlorapudmMuueckue ypaBHEHUSI U

21 pud P https://m.edsoo.ru/VQR1JP1KW
HEpaBEHCTBA
Jlorapudmudeckue ypaBHeHHUS U

22 pud P hitps://m.eds0o.ru/0YNMCKORD
HEpaBEHCTBA
Jlorapudpmmueckas pyHKIus, €€ CBOMCTBA

23 pu yman nersa https://m.edsoo.ru/JOOHWINGL
rpaduk
Jlorapudmuyeckas pyHKIUs, €€ CBOMCTBA U

24 pud yman https://m.edsoo.ru/N7K1UXIZQ
rpaduk
Tpuronomerpruueckre (GPyHKINH, UX

25 pHI P Py https://m.eds00.r/LQZVIYRDG
CBOICcTBa U rpaduKu
Tpuronomerpruueckre (GPyHKINH, UX

26 P . P Py https://m.edsoo.rt/UUWKBS8L6F
cBOiicTBa U rpaduKu
Tpuronomerpuueckue HyHKIUH, UX

27 P N P PyHKu https://m.edso0.ru/95VB5SABJO
CBOICTBa U TpaduKu
Tpuronomerpudeckre QyHKIUU, HX

28 p . p ymx https://m.edsoo.ru/SP4IPSHOM
CBOIcTBa U rpaduKu

29 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB https://m.edsoo.ru/SLSQ4AYYN




30 [IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB https://m.edsoo.ru/1J19ZJZRQ
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB https://m.edsoo0.ru/QY8YSBTCF
32 [IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB https://m.edsoo.ru/LLELZOCDP
KonTponbhas pabota no teme
"Jlorapudmudeckas GyHKIIHS.
Jlorapudmuueckue ypaBHEeHUS U
33 HepaBeHcTBa. TpUuronoMeTpudeckue https://m.edsoo.ru/X8GZYMSHR
GYHKIIUU ¥ X
rpaduxu. TpuroHomeTpudeckue
HepaBeHcTBa"
34 HemnpepoiBable GhyHKIINN https://m.edsoo.ru/7TULWADO6B
35 ﬁ;iii:iiePBaﬂOB JU PEHICHIA https://m.edsoo.ru/RMLALS6CD
36 :i;:;i::;epwﬂw FUL PEHTICHIA https://m.edsoo.ru/UV2R8QHUH
37 [TpousBoHas GpyHKIUH https://m.edsoo.rut/ WW1RR5VGS
38 [IpousBonnas pyHkiuu https://m.edsoo.ru/TXVIGQIO2
39 reOMeTqueSKHﬁ H usiieciuii cMblCr https://m.edsoo.ru/JZHKV18M1
IIPOU3BOJHON
40 reOMeTqueSKHﬁ H HIHCCKHH CMBIC https://m.edsoo.ru/3CPCCY4M6
IIPOU3BOTHON
41 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIMA https://m.edsoo.ru/JW5SAJQU3
42 [Ipou3sBoaHbIE AIIeMEHTAPHBIX (QYHKIIUN https://m.edso00.ru/4G110YGVZ
43 Hpomseozias CyM\l,VI B, TPOMSBEACHEA, https://m.edsoo.ru/E952RO0OJH
YaCTHOTO (YyHKITHI
44 Ilponsponttast cyMMBI, IPOH3BEACHH, https://m.edso0o.ru/VVIMX6YMG

4acTHOTO (PYHKIUH




HpOI/IBBOILHaH CYMMEI, ITPOU3BCACHUA,

45 . https://m.edsoo.ru/4BJ5FF9Z4
4acTHOTO (DYyHKIHIA
I[TpumeHenre NPOU3BOIHON K UCCIIEIOBAHUIO

46 p . p a a https://m.edsoo.ru/SW35GSVPK
(GyHKIHMIA HA MOHOTOHHOCTD U DKCTPEMYMBI
IIpuMmenenue npou3BOIHON K UCCIIEJOBAHUIO

47 P . P s A https://m.edsoo.ru/SWLI1USN6
(GYHKIIUI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
ITpumeHenre NPOU3BOIHON K UCCIIEIOBAHUIO

48 p . p a a https://m.edsoo.ru/NE66XE267
(GYHKIIUI HA MOHOTOHHOCTB M SKCTPEMYMBI
[TpuMeHeHne TpOU3BOIHON K UCCIIEIOBAHUIO

49 p . p g a https://m.edsoo.ru/SD0D4AJ44
(byHKIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
Haxoxnenue HauOOJIBIIETO U HAUMEHBIIIETO

50 A https://m.edsoo.ru/7272CUKCS
3HaueHUs (YHKIIUU HA OTPE3KE
Haxoxneaue HauOOJIBIIEr0 U HAMMEHBIIIETO

51 a https://m.edsoo.ru/N1RZQXS50
3HaueHusl QYyHKIUU HAa OTPE3Ke
Haxoxneaue HauOOJIBIIEr0 U HAMMEHBIIIETO

52 8 https://m.edsoo.ru/MAFI1GQ68
3HaueHusl QyHKIIUU Ha OTPE3Ke
Haxoxnenue HanOOIBIIETO U HANMEHBIIIETO

53 A https:/m.edso0.1u/AKTKOA3GX
3Ha4YeHUS (YHKIIMHA HA OTPE3KE
Haxoxnenne HanOOIBIIEr0 U HAUMEHBIIIETO

54 a https://m.edsoo.ru/FOQUMSMOW
3HaueHusl QyHKIIUU Ha OTPE3Ke
Haxoxnenue HanOOIBIIETr0 U HANMEHBIIIETO

55 g https://m.edsoo.ru/B1UM188OF
3HaueHusl QYyHKIIUU Ha OTPE3Ke
[IprmeHeHre mporu3BOIHOMN ISt
HAXOX/ICHUS HAWJTYYIIIETO PEIICHUS B

56 NPUKJIATHBIX 3a]1a9aX, I ONPEACIEHUS https://m.edsoo.ru/76RUOWSL 4
CKOPOCTH TIpoIIecca, 3aJaHHOTO (GOPMYJIIOi
WK TpapuKOM

57 KoHnTtponbnas paborta o teme https://m.edso00.ru/I1TOP2ZW6




"[IpousBoanas. [Ipumenenre npou3BoHON"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX https://m.edsoo.ru/IMD2K21JP

59 [TepBooOpaznasi. Tabnuia mepBoOOPa3HBIX https:/m.edso0.su/EKWEW6ZVN
Hure eoMe e 7| €CKHUH

60 HTErpai, reoMETpHHCCKHit u du3mecKui https://m.edso0.ru/GXN2ALIAF
CMBICJI HHTETpaJIa
Wnarerpan, reome eCKHit 3MYECKUH

61 HTCrpall, rOMCTpHHCCKHiL H pu3MecKuit https://m.edsoo.ru/1D9F617XS
CMBICTT HHTETpajIa
Hurterpan, reoMeTprudecKuii U GU3HUECKUI

62 pai, p ¢ https://m.edsoo.ru/R41DMTCOB
CMBICJI HHTETpaJia
B cIICHHE erpaja 1mo ¢o e

63 PHHCTICHH H?T P o opyn https://m.edsoo.ru/ WOFLPOB9R
Herorona—JleitOHuma
B cIICHHE erpaja 1mo ¢o e

64 PHHCICHH H\I,{T P o dopmyr https://m.edsoo.ru/8SW8SCCYVO
Herorona—Jleiibauna
Brrancienue uarerpaina mo gopmyiie

65 . p bopmy https://m.edsoo.ru/YZN8QLCS5
Herorona—JleitOHuma
B cIICHHE erpaja 1mo ¢o e

66 prmcIIeHn H‘},IT P o opyn https://m.edsoo.ru/PEINSCBKG
Herorona—Jleiibaumna

67 CucTtembl TUHEHHBIX YpaBHEHUHN https://m.edso0.ru/2BXZCOHMO

68 CucreMbl TUHENHBIX YpaBHEHUN https://m.edsoo.ru/VMRPNPCKE
Pemrenye npukinagHeIX 3a71a4 ¢ IIOMOIILIO

69 p . a A . B https://m.edsoo.ru/SLBVSWHAH
CUCTEMBI JINTHCWHBIX ypaBHEHUH
Pemenne npuknagueiX 3aa4 ¢ IOMOIIBIO

70 p . A A . B https://m.edsoo.ru/YBRDA3AEN
CUCTEMBI JIMHEWHBIX ypaBHEHUHI
CucreMbl ¥ COBOKYITHOCTH LIEJIBIX,
AllHOHAJIBHEIX, HPPAllMOHAILHBIX,

71 patl ppatt https://m.edsoo.ru/HKFHNLZWS5

NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
yYpaBHEHHI U HEPABEHCTB




72

73

74

75

CucTtembl U COBOKYITHOCTH IIEJIBIX,
palLMOHANIBHBIX, UPPALHOHAIBHBIX,
MOKA3aTebHBIX, JOrapu(PMUUECKUX
YpPaBHEHUM U HEPABEHCTB

CucTtembl U COBOKYITHOCTH IIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIbHBIX,
MOKA3aTeNbHBIX, JOrapu(PMUUECKUX
YPaBHEHUM U HEPABEHCTB

CucTtembl U COBOKYITHOCTH IIEJIBIX,
paluMOHANbHBIX, UPPALMOHAIbHBIX,
MOKAa3aTeNbHBIX, JOrapu(hMUUECKUX
YpPaBHEHUU U HEPABEHCTB

Hcnons3oBanue rpadukoB GyHKIUN AJs
pelleHus: ypaBHEHUHN U CUCTEM

https://m.edsoo.ru/YLE9C41W2

https://m.edsoo.ru/WIM6V504U

https://m.edsoo.ru/GSDPSMHWW

https://m.edsoo.ru/6JNYNDX7V

76

77

78

79

Hcnonp3oBanue rpadukoB GyHKIMN 1715
pelIeHus ypaBHEHHUH U CHCTEM

IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PELICHUIO MATEMaTH4YECKUX
3aJa4 ¥ 3a/1a4 U3 pasInyHbIX o0nacTeit
HayKH U pealbHOW KU3HU

KonrponbHas pabora no reme "MHTerpan u
ero npuMeHeHus. Cucremsl ypaBHeHUR"
HarypanbHble 1 1ienple yncna B 3ajja4ax u3
peanbHOU KU3HU

https://m.edsoo.ru/YFM784B20

https://m.edsoo.ru/SRGQICEOM

https://m.edsoo.ru/ULRCW8K3K

https://m.edsoo.ru/FXI8L411G

80

81

Harypanbenbie u 1enble yncina B 3aja4ax u3
peaTbHOM KU3HHU

Harypanbenbie 1 1enble yncna B 3aa4ax U3
peanbHOU )KU3HU

https://m.edsoo.ru/V8YAT62FH

https://m.edsoo.ru/VUIEOO3ZE




82

HpI/IBHaKI/I JACIIMMOCTHU LECJIbIX YHUCECII

https://m.edsoo.ru/9D05SUTKS50

83 [Ipu3Haku neMMMOCTH LETBIX YUCEI https://m.edsoo.rt/ TMXKTQFOM

84 [Ipr3HaKky AETMMOCTH LEbIX YHCEeIT https://m.edsoo.ru/1JPOLI3ZD
IToBTOpEeHue, 00001IEHNE, CHCTEMATH3 AL

85 PERHE, ODODIEHHC, t https://m.eds00.r/VCATMOM20
3HAHUU. Y paBHEHUs
IToBTOpenue, 0000IICHNE, CHCTEMATHU3ALIHS

86 P o a https://m.edsoo.ru/YSBSWMEC3
3HaHUU. YpaBHEHUS
IToBTOpenue, 0000IIEHNE, CHCTEMATH3AIUS

87 P R B https://m.edsoo.ru/Y9A4RM3BK
3HAHUU. YpaBHEHUS
IToBTOpeHune, 0000IIEHNE, CHCTEMATH3AINS

88 P = . https://m.edso00.ru/L88XDG22C
3HAHUHU. YpaBHEHUS
IToBTOpenue, 0000IIICHNE, CHCTEMATHU3AIIHS

89 P = . https://m.edsoo.ru/1ZYOYJL7E
3HAaHUU. YpaBHEHUS
IToBTOpEenue, 0000IIEHNE, CHCTEMATH3AIMS

90 P R B https://m.edsoo.ru/A20UYR3BH
3HAHUHU. YpaBHEHUS
IloBTOpEHHNE, 0000IICHHE, CUCTEMATH3AINAS

91 P HI & https://m.edsoo.ru/QWF7KCSIU
3HaHuii. HepaBeHcTBa
IloBTOpEHHNE, 0000OIICHHE, CUCTEMATH3AIAS

92 P = a https://m.edsoo.ru/LD1ZHGSWE
3HaHui. HepaBeHcTBa
IToBTOpEHme, 0000IICHNE, CUCTEMaTH3 IS

93 P Hl . https://m.eds00.ru/OC78SW60K
3HaHuii. HepaBeHcTBa
IloBTOpEHHNE, 0000IICHHE, CUCTEMATH3AINAS

94 P - a https://m.edsoo.ru/X8AR14AUP
3HaHuii. HepaBeHcTBa
IToBTOpEHHE, 0000IMICHNE, CHCTEeMaTH3 IS

95 P B . 1 https://m.edsoo.ru/D6Z5D67XQ
3HaHUU. CUCTEMBI ypaBHEHUH
IToBTOpeHue, 0000IICHNE, CHCTEMATH3AIIHS

96 P Hl H https://m.eds00.ru/S6P9OSBDO

3HaHUH. CHucTeMbl ypaBHEHUN




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

97 N 1 https://m.eds00.ru/678RGWN7D
3HaHuil. OyHKUIHUH

08 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AINS 1 hitps:/m.cdsoo./O2WTFDIXN
3HaHui. OyHKIUH

99 Hrorosast KoHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/XDBSVO654

100 HroroBast koHTpoOIbHAs paboTa 1 https://m.edsoo.rt/LMTCHG7QX
O0001enue, cucreMaTA3alus 3HaHUH 3a

101 Kypc anreOpbl 1 Hadyal MaTeMaTHIeCKOTO 1 https://m.edsoo.ru/CKSK7PI30
ananu3a 10-11 knaccoB
O0001enne, cucreMaTA3amus 3HaHUH 3a

102 Kypc aiareOphl ¥ Hadall MaTeMaTHIECKOTO 1 https://m.edsoo.ru/7GHSLC527
ananmu3a 10-11 xmaccos

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM MPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTarta
| Uucna v BBIYUCIECHUS
. OnepupoBarh MOHATUSIMH: PALUOHAIBHOE U JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U JIECATUYHAs APOOb, TPOLEHTHI
- BemonHATE  apudMeTHdeckue omepalud ¢ PaldOHAIBHBIMH |
. JEACTBUTEIbHBIMU YU CIIAMU
13 Boinonuate  mpuOMMKEHHBIE — BBIYUCICHHUS,  HUCIONB3Yys  IpaBUIIa
. OKpYTJIEHUS, IeJaTh IPUKUJKY U OLIEHKY pe3yJIbTaTa BRIYUCIECHUN
OnepupoBarh MOHATHSAMU: CTENIEHb C LIEJBIM [T0OKa3aTeleM, CTaHAapTHAas
14 ¢dopma 3anucH EeHCTBUTENBHOTO YHCIIA, KOPEHb HAaTYpaJbHOW CTENEHU;
. HCIOJIb30BaTh MOJAXOAIIYI0 (POpMY 3alluch AEUCTBUTEIbHBIX YUCEN IS
pelIeHNs TPAaKTUYECKHX 3a]a4 U IPEICTABICHUS JaHHBIX
OnepupoBaTh MOHATUSIMU: CHUHYC, KOCUHYC M TaHTE€HC MPOU3BOJILHOTO
1.5 yIiia; MCIOJIb30BaTh 3allUCh MPOM3BOJBHOIO yrja dYepe3 oOpaTHbIe
TPUTOHOMETpHUUECKHE QYHKIUU
2 VYpaBHEHHUs 1 HEpABEHCTBA
OnepupoBarh MOHATUSMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJIO0E,
2.1 palyoHaIbHOE, UppaIMOHAIbHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
55 BoinonuaTe mpeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAXKEHHH H
. pelarbs TPUrOHOMETPUUECKNE YPABHEHUS
BhINONHATE TpeoOpa3zoBaHus LENbIX, PAMOHANIBHBIX U UPPALlMOHATIBHBIX
2.3 BBIPQKECHHII W peniaTh OCHOBHBIE THIBI IEJNbIX, pPalMOHAJIbHBIX U
HppalMOHAIILHBIX YPAaBHEHUI U HEPABEHCTB
54 [IpuMeHATh ypaBHEHHMS W HEPABEHCTBA ISl PEIICHHS MaTeMAaTHYECKHX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAyKU U peabHON )KU3HU




MopenupoBaTh peajgbHblE CUTYallMM Ha SA3bIKE aireOpbl, COCTaBIATH

2.5 BBIPA)XEHUS, yPaBHEHUs, HEPABEHCTBA 110 YCIOBHUIO 3a/1a4M, UCCIIE0BATh
IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM allllapara ainreopbl
3 OyHKIUYN U TpapUKH
OmnepupoBarh TOHATHAMH: (QYHKIHSA, CIOCOOBI 3agaHus (YHKIHH,
3.1 o0acTh OHpeleNeHuss U MHOXECTBO 3HaueHuil QyHKuuM, rpaduk
(GbyHKIMHU, B3aUMHO O0OpaTHBIE (PyHKITHH
12 OmnepupoBaTh NOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
' (GYHKIMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Ucnonb3oBate rpaduku GyHKIUN A pelIeHUs] ypaBHEHUI
34 Crpoutp W uyHTaTh TrpaduKH JWHEHHOH (QYHKIMH, KBaJAPATHYHON
. (GyHKIMH, CTENEeHHON (PyHKIIUH € 1eJIbIM IIOKa3aTeneM
Hcnonb3oBare rpapuku (QyHKUMH [ MCCIEJOBAaHUS NPOLIECCOB HU
15 3aBUCHUMOCTEH IpPU pPELIEHUU 33/ay U3 JPYTruX y4eOHBbIX NPEAMETOB U
. peanbHOM  JKM3HHM, BbIpakaThb (OpMyJaMH  3aBUCUMOCTH  MEXITY
BEJIMYMHAMU
4 Hauana maremaTndeckoro aHaiamsa
il OnepupoBaTh MOHATUSAMU: TIOCJIEIOBATEIBHOCTh, apUpMeTHYecKass U
' reoMeTpHUUeCcKas IPOrpeccun
OnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBbIBalOLIasi reoMeTpHuYecKas
4.2 nmporpeccusi, CcymMma O€CKOHEUYHO YyOBIBAIOIIEH TIeOMETPUUECKOU
IIPOrpeccuu
4.3 3aaBaTh MOCIIEIOBATEIHFHOCTH PA3JIMYHBIMU CIIOCOOAMU
4d Hcnons30BaTh CBOMCTBA TMOCIEAOBATENBHOCTEW W IPOTPECCUd A
' peleHHs peaabHbIX 33a1a4 IPUKIIAJIHOTO XapaKkTepa
5 MHokecTBa U JJOTHKA
5.1 OnepupoBaTh NOHATHUAMHU: MHOXECTBO, ONIEpALIMH HAJl MHOKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar A ONMCAHUSA
5.2 peaIbHbIX MPOLECCOB U SBJICHHUM, NpPHU pEIIeHUWH 3aJady W3 JPYrux
yueOHBIX PEAMETOB
53 OnepupoBaTb  MOHATHUSAMHU:  ONpENEIEHUE, TeopeMa,  CIEICTBHE,

J0Ka3aTCJIbCTBO

11 KJIACC



Kon
NpoBepPsieMOro
pe3yJbTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHus
Yucna v BBIYUCICHUS

OrnepupoBaTh MOHSATUSMU: HATypaldbHOE, II€JI0€ YHCIIO; HUCIOJIb30BAThH
MPU3HAKK JEIUMOCTH LIEJBbIX YHCEeN, Pa3fioKeHHE dYKclia Ha IPOCThIe

MHOXUTCIIN OJI pCHICHUA 3aaa4

1.2

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAJILHBIM [T0KA3aTEIeM

1.3

2.1

2.2

OnepupoBaTb  MOHATUSAMHU:  Jorapudm  uucina, JECATUYHBIE U
HaATypaJIbHbIE TOTapU(PMBbI

VYpaBHEHUs U HEPABEHCTBA

[IpuMmeHsITH CBOMCTBA CTENEHU M1 MPeoOpa3oBaHUsl BBIPAKCHHH,
ONEpUpPOBATh IMOHATUSAMH: IOKA3aTEJIbHOE ypaBHEHHWE U HEPaBEHCTBO;
pemaTb OCHOBHBIE THIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BoinonHATe mpeoOpazoBaHusl BBIPAXKEHHM, COAEpKALUX JIOTapU(MBbL;

ONCpUpOBATh MMOHATHUAMMU: norapn(bMqucxoe YpaBHCHHUEC U HCPABCHCTBO,

peliaTh OCHOBHBIE TUIIBI JJOrapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB

23

HaxonuTts penieHust npoCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTb NOHATHUAMHU: CHCTEMAa JIMHEHHBIX ypaBHEHUH U €€
pELICHUE; UCIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUU [UIS PELICHUS

MPAKTUYCCKUX 3aaa4

2.5

2.6

Haxonute  pemeHMss NOpoOCTEMIIMX  CUCTEM WU COBOKYIHOCTEH

palMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB

MOZ[CJ'II/IPOBaTL PCAJIbHBIC CHUTyallUM Ha SA3bIKC aJ'IFC6pLI, COCTaBJIATH
BBIPpAXKCHUA, YPaBHCHHA, HCPABCHCTBA U CUCTEMBI 110 YCJIIOBUIO 3aa4H,
HUCCJIICAOBATh IMOCTPOCHHBIC MOJACIN C HCIIOJIb30BAHHUEM alllapara

anredpsl

3.1

OyHKIMY U TpaduKu

OnepupoBaTh MOHATHSIMU: TEpUOAWYECKass (QYHKIUSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIUH, TOYKH JKCTpeMyMma (yHKIUW, HAauOOJbIIee U
HAMMCHBIIIECEC 3HAUYCHUA (I)YHKI_[I/II/I Ha MMPOMCIKYTKC; UCIIOJIB30BATh UX IJIA

HcCIIeIoOBaHus (PYHKITNH, 3aJaHHON TpaduKoM

3.2

OneprpoBaTh TOHITHIMU: TpadUKH TOKa3aTEIbHOM, JIOTapU(MUYECKON 1

TPUTOHOMETpUYECKUX (DYyHKIMHA; W300pakaTb HMX Ha KOOPIMHATHOM




IUIOCKOCTH U UCIIOJIB30BATH Ul PEILICHUS] YPABHEHUI U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JHUHEHHBIX

33 YpPaBHEHUH W MCHOJIb30BaTh MX JUISI PEUIEHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUU
34 Hcnonb3oBare rpaduku (YHKUMNA 11 UCCIEAOBAHHS MPOIECCOB U
' 3aBHCHUMOCTEH U3 IPYTrUX yUYeOHBIX TUCHUIUIMH
4 Hayana maremaTnueckoro aHanusa
OnepupoBaTh TMOHSATHUSAMH: HeNpepbiBHAS (YHKIUS, MPOU3BOAHAS
4.1 (GYHKIMU; WCHOJB30BATH T'EOMETPUYECKUH W (DU3HYECKHA CMBICIT
MIPOM3BOIHOM IS PEIICHUs 3314
42 HaxoauTh  NpPOWM3BOJMHBIC  AJIEMEHTApPHBIX  (DYHKIMIA, BBIYUCISATH
' MIPOU3BOJIHBIE CYMMBI, IIPOU3BEJCHHS, YACTHOTO (DYHKIUI
Hcnonp30BaTh MPOM3BOJAHYIO Ui HCCleloBaHUS  (QYHKIMHM Ha
43 MOHOTOHHOCTBH M 3KCTPEMYMBI, IPUMEHSThH PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOCHUIO TPaUKOB
44 Hcnonb30BaTh NMPOU3BOIHYIO ISl HAXOXKACHHUS HAWIYYILIETO PEeLICHUs B
. MPUKJIIAHBIX, B TOM YKCJIE COIMAIBHO-D)KOHOMHUYECKHUX, 3a7a4ax
45 OnepupoBaTh TMOHATUSIMH: T€pBOOOpa3Hass W WHTErpaj; IMOHUMATH
' TeOMETPUUYECKUN U PU3NIECKUIT CMBICIT HHTETpaia
46 Haxoaute mepBooOpa3zHble dlIeMEHTapHBIX  (YHKIUH, BBIYUCISATH
' uHTerpain no gopmyine Hototona — Jleitbuuna
47 Pewmate nmpukiagHbie 3a1aud, B TOM YHUCIE COLUAIbHO-3KOHOMHUUYECKOTO

U QU3UYECKOro XxapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIn3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIICHUS
Panmonanbubie  uymncna. OOBIKHOBEHHbIE M JIECSATUYHBIE JApPOOH, IPOLEHTHI,
OeCKOHEUHBIE  TEpHOAMYECKHe  ApoOu.  ApudmeTrhdyeckue  Omepamuu ¢
1.1 paLMOHATIBHBIMU YMCIIaMH, IPeoOpa30BaHUs YMCIIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil M MPOIEHTOB JUIsl PEIICHUS MPUKIAJHBIX 33734 M3 Pa3JIMYHBIX OTpacien
3HAHUM U peaIbHOM )KU3HU
JeiictButenpHple  uyMcna.  PanuoHanbHblE M MppalMOHANbHBIE  YHCIIA.
1.2 Apudmerndeckue omnepanuu C JACHCTBUTEIbHBIMH 4dnciaaMu. [IpuOmmkéHHbIE
BBIUNCJICHMS], TPaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN
Crenenp c¢ menbiM nokaszareneM. CrtanpapTHass (opma 3amuc JeHCTBUTENBHOTO
1.3 yucna. Vcnonp3oBanue noaxonsiieid (GopMbl 3arucu JIEWCTBUTENBHBIX YUCEN IS
pELIEeHUs TPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX
14 Apudmernueckuil KOpeHb HaTypajbHON cTeneHH. J[eHcTBHsS ¢ apupMEeTHUECKUMU
' KOPHSIMHM HaTypajibHON CTENIEHU
s CuHyC, KOCMHYC U TAaHIEHC YHCJIOBOTO AapryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHbIE IPEOOpPa3OBaHUS
55 [Tpeobpa3zoBanue TPUTOHOMETPUUYECKUX BBIPa)KCHU. OcHOBHBIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
24 Pemrenune nensix U ApoOHO-pAIMOHANBHBIX YPABHEHUH U HEPAaBEHCTB
2.5 Pemienne nppaliiOHAIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHOMeTpUUECKUX YpaBHEHUI
57 [IpumeHneHne ypaBHEHMI 1 HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3aa4d U 3a4a4

W3 pa3IMYHBIX 00JIacTel HAYKHU U PEATHbHOU KU3HHU




3 QyHKIUHU U TpadUKu
11 Oynkuus, cnocoObl 3amanust Qyskuuu. I'paduk ¢yHkumu. B3aumao obOparHble
' byHKIAHA
312 Ob6nacte ompenelneHuss U MHOXeCTBO 3HaueHud ¢ynkuuu. Hymn dynkuun.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
13 Crenennass (yHKIUS C HaTypaJllbHBIM M IIeNIBIM IOKa3ateneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 1-OW CTEIEHU
14 TpuronomeTrpuyeckass OKpY>KHOCTb, ONpPENEICHHEe TPUTOHOMETPUYECKHX (PyHKIUN
' YHCIIOBOT'O ApTyMEHTA
4 Hayana maremaTtnueckoro aHanusa
il [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs TOCIEA0BAaTENbHOCTE. MOHOTOHHBIE
' MOCJIEN0BATEIBHOCTH
ApudmeTrndeckass M TEOMETpUYECKash Iporpeccud. beckoHedHO yObIBaroImas
42 reoMmerpuueckas nporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH TeoOMeTpHUYeCcKOn
' nporpeccun. dopMyna CI0XKHBIX HPOLEHTOB. Vcronb30BaHHWE NPOrpeccuu ist
pELIeHUs pealibHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHoxecTBa U JJOTUKA
MHoxecTBO, omnepanuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO arllfapara Jjisi OMHCAHUsl pPeabHBIX
MPOILIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, ClefCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yucna. [IpusHaku Je1MMOoCTH HETbIX YUCE
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudwm yucna. [lecaTuunbie 1 HaTypaIbHBIC JOTaPUPMBbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeobOpazoBanme BeIpaXEHUH, COIEPKAIIUX JOTaprUPMbI
57 [IpeoOpa3oBanue BbIpaxeHUil, CoAepKaIIUX CTENEHH C pallMOHaIbLHBIM

IIOKa3aTcjiIcM
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IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
6 CucreMpl JNMHEWHBIX YypaBHEHUH. PemeHue mNpuUKIagHBIX 337ad C HOMOUIbIO
' CHUCTEMbI JINHEHHBIX YPaBHEHU
2.7 CucreMbl U1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHneHue ypaBHEHNUH, CUCTEM U HEPABEHCTB K PELIEHUIO0 MaTEMaTHUECKUX 3a]a4
' W 337124 U3 pa3In4YHbIX 00J1acTe HAYKH U pealbHOM KU3HU
3 OyHKIUY U TpapUKH
Oynkuus. Ilepuoguueckue ¢yHkuuu. IIpomMeKyTKM MOHOTOHHOCTH (DYHKIMH.
3.1 MakcumMymMbl 1 MUHUMYMBI (QyHKIMU. HaunOonbimee W HauMeHbIIEe 3HAYCHHE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
33 IToka3zarenbHas u jorapudmuueckas GyHKIMU, X CBOMNCTBA U TpaduKH
34 Hcnonb3oBanue rpadukoB GyHKUMN I pELLIEHUs] YpPaBHEHUI U IMHEUHBIX CUCTEM
Ucnonws3zoBanne rtpaduxoB  PyHKIUN U1 HUCCIAEAOBAHHUS  IMPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT NPU pEIIeHUM 337ad U3 JAPYTUX Yy4eOHBIX
IIPEAMETOB U pEaIbHOMN KU3HU
4 Havana marematnueckoro ananusa
4.1 HenpepsiBabie hyHKIIMNU. MEeTOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonHas ¢pyHkuuu. ['eomerpuueckuii U GU3NUECKUIN CMBICI IPOU3BOIHOM
43 [IpousBonHbie 3neMeHTapHbIX (GyHKUUNA. DOpMyINbl HaXOXACHHS MPOU3BOJIHON
. CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIIUN
[IpumeneHne NPOU3BOAHON K HCCIENOBaHUIO (PYHKIMH HAa MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HaUMEHBIIETo 3HAauYeHUs (QyHKIMH Ha
OTpe3Ke
[IpumeHneHne NpoU3BOAHOMN ISl HAXOXK/IEHUSI HAWTYYIIero pelieH s B MPUKIIaIHbIX
4.5 3ajjavax, s ONpeIeNeHHs CKOPOCTH Tpollecca, 3aJaHHOTO (QopMysol wuiam
rpaduxom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
. HuTerpai, ero reomeTpuieckuii M pu3nUecKuii CMBICI. BBIYuCIIeHre HHTerpajia 1mo

¢dbopmyne Hetotona — JleitOnura




IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NpoBePsIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
TpeOOBaHMS o0pa3zoBaHus

BnageHnue merogamMu J0Ka3aTeNbCTB, alrOPUTMaMU pELICHUs 3ajady;
yMeHHE (POpMyIMpOBaTH M ONEPUPOBATH IOHATUSMU: OIpEAEICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC ()OPMYITMPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYITHUPOBAThH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEPXKIAECHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTE€MaTUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHUA IIpU DPELICHUW 3a1ady,
1 OLICHUBATh  JIOTMYECKYI0  IIPaBUJIBHOCTb  PACCYXKICHUH;  YMEHHE
OIEPUPOBATH IOHATHUAMU: MHOXKECTBO, IIOJAMHOXKECTBO, ONEpaluu Hajl
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIsg ONMCAHMS PEANBbHBIX IPOLECCOB U SABICHUHN U IIPU PEILIECHUH
3aJa4, B TOM UYHWCJIE€ M3 JAPYrux Y4eOHbIX MpPEeIMETOB; YMEHHE
ONepUpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh rpachI ITpU pCUHICHUU 3aaa4

YMeHue omnepupoBaTh MOHATHSAMU: HAaTypalbHOE YHCIO, IEJI0E€ YHUCIIO,
CTETIeHb C IENTBIM TI0Ka3aTelieM, KOPEHb HAaTypalbHOH CTETeHH, CTETICHb
C palMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JCHCTBUTEIbHBIM
noKaszarteneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOMU3BOJIEHOTO YHCJIA, OCTaTOK IO MOJYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAJIbHOE  YMCJIO,  MHOXXECTBAa  HATYypaJIbHBIX,  LEJbIX,
2 palMoOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenb M HaHUMEHbIIee
of1ee KpaTHOe, aNropuT™M EBKIIHIa py pemeHny 3aad; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIMOHHBIMH  CHCTEMaMH  CUHUCIICHHs;  yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUH M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENeHsIMU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-pALMOHATIBHBIX

BBIpa)KeHHﬁ; YMCEHHUEC OICPHUPOBATE MOHATHUAMU: ITOCICAOBATCILHOCTD,




apudmernueckas rporpeccus, reoMeTpruUecKast nporpeccus,
OecKkOHEYHO yObIBaoIlas TreoMeTpuYeckass [MpOrpeccusi; yMEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCU  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apumeTnyecKkue ACUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
MpUMEphl  UCTOJb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSIMU: MaTpula 2X2 u  3X3, omnpeaenuTesb  MaTPHIbI,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: PALMOHAIBHBIC, HPPAIHOHAIBHEIC,
IOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUSA W HCPABCHCTBA, HX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHC,
HCPaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHeHHfI, HEpaBCHCTB MW CUCTEM; YMCHUC pPCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABCHCTBA U CHCTCMbBI C II1apaMETpOM; IPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCIICHUA MATCMATHYCCKUX

3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKLUS, YETHOCTh (DYHKIMH,
NEePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢dyHKIMH, KCTpeMyM (YHKIMH, HauOOJbIllee M HAUMEHbIIIee 3HAUEHUS
GYHKIIUM Ha MPOMEXYTKE, HeTpepbIBHAsL (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKUMH, TIepBas ¥ BTOpas MPOU3BOHAS (YHKINHU, T€OMETPUYECKUNA U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, MEpPBOOOpa3zHas, OIpeneaEHHbIN
UHTETpajl; YMEHHE HaXOJIUTh ACUMNOTOTHl Tpaduka (QyHKIUH; yMEHHE
BBIUHCIATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacCTHOIO U
KOMITO3UIIUN (YHKLUH, HaXOAUTh ypaBHEHHE KacaTeJbHOM K Tpaduky
GYHKIMM; yMEHHME HaxXOJIUTh IMPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOIHYIO JJs HCCIENOBaHMUA (PYHKLUH,
HaXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKLUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arllapaTa MaTeMaTHUYeCKOTro
aHaiu3a; NPUMEHATh IMPOU3BOJHYIO JJIsI HAXOXKJIEHHsS HaWIydlIero

pelmiCHusd B HNPUKIIAJHBIX, B TOM YHCJIIC COIHUAIIbHO-DKOHOMHUYCCKUX U




bu3MYECKUX 3a7a9ax; HAXOAUTh TUIOMIATU U 00BEMBI GUTYP C TIOMOIIBIO
UHTErpajia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIHPOBAHUS C

NOMOIIBI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MLUS (QYHKIMH, JUHEHHas (yHKUuWs, KBaapaTHYHAS
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs byHKIMA,
TpUroHomerpudeckue (QyHKOMM, OOpaTHBIE TPUTOHOMETPUYECKUE
¢byHKUMHM, TIOKa3aTedbHass | Jorapumuyeckas (YHKIHUU; YMEHHE
CTPOUTHh TIpadUKH W3YyYCHHBIX (DYHKIMH, BBINOIHATH NPeoOpa3OBaHUs
rpaduKoB (PYHKIUH, UCTIONB30BaTh TPAPUKH ISl U3yUSHHS TIPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTHX YYEOHBIX MPEIMETOB H
3a7a4 M3 peabHON JKU3HU; BBIPAXKATh (OPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB U 33/1a4 C IapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pPEUICHUH ypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 33/a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4y U3 00JIaCTU yIPaBJIECHUS JUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBNIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4H, MCCIENOBATh IOJyYEHHOE PEILICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB; yMEHHE MOJAEIMPOBAThH
peaNbHblE CUTyallUM Ha SI3bIKE MATEMAaTHUKH; COCTABIIITH BBIPAKEHMS,
YpPaBHEHUsl, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHMIO 33JayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJCIN C HCIOJB30BAHMEM aIapara

anreOpbl, UHTEPIIPETUPOBATDH MTOJTyUYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHAMU: CpeIHEE apruPMeTHIEecKoe, MeInaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHCIepcus,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTaBICHHYI0 B TaliMIax, Ha
JauarpamMMax, rpaukax, OTpakarollyio CBOWCTBA PEAbHBIX MTPOIIECCOB
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIHIl U TUArpaMM;
UCCIE0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM YHCIE C NPUMEHEHUEM
rpadu4ecKux METOJ0B U  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCIEIOBATh COBMECTHBIC HAONIOAEHHS C TOMOINBIO JUarpamMm

pacceuBaHys U JINHEWHOU Perpeccuu




YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOro COOBITUS; YMEHHME BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(GopMyJbl CIIOKEHHSI M YMHOXEHHS BEpOSTHOCTEH, (OpMyJy MOJHOMN
BEPOSATHOCTH, (popmyiny bepHyium, komOuHaTOpHBIE PaKTHl U (HOPMYJIBI;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBAThH
NOHATUSIMM:  CIy4yailHass BEJIWYMHA, PpacCIpeleleHUe BEpOATHOCTEH,
MaTEMaTHYECKOE OKUIAHUE, IUCIEPCHS M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW BENMYMHBI, (QYHKIMHA paclpeleNeHnuss H  IUJIOTHOCTH
PaBHOMEPHOIr0, II0KA3aTEJIbHOTO W HOPMAaJbHOIO PAaCIpPEIEICHUN;
YMEHHE UCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacOpeiesieHud Jyis
peleHus 3ajJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAaHUI; YMEHUE MPUBOAUTH IPUMEPHI
HPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCEI B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATh MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OumHOM HploToHA; ymeHue
IMPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCy>KICHUS JJIs PEeLIeHUs 3aj1ay;
OLICHMBATh BEPOATHOCTH pealbHBIX COOBITHH; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYUYECHHBIN PE3YJIbTAT

VYMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PAaHHBIA yroJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSAMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YTrOJI MEXIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU O IUIOCKOCTH, PACCTOSTHUE MEXKAY
MIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3yueHHbIE (PAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHITUSMU: IUIOMAAL GUTYpPBI, 00BEM (QUTYDBI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPaHHHMK, CEYEHHME MHOIOI'DAaHHUKA,
Ky0, mapajuienenumnes, npusMa, nupamuaa, Qurypa M MOBEPXHOCTb
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, Iiomaas cepbl, IIomaib
MOBEPXHOCTU NHMPaMM[bl, NPU3MBI, KOHycCa, LMINHApa, 00BEM KyoOa,

IPSAMOYTOJIBHOIO Tapajuleenunea, MUpamMuabl, MPU3MBL, LWIAHIPA,




KOHYcCa, 11apa, pa3BEPTKa MOBEPXHOCTU, CEUEHUSI KOHYCAa U LWIMHIPA,
napajuiefibHble OCH WM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicsi cepbl, LMIMHIAPA, KOHYCa; YMEHHE CTPOHWTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpAIllEHUs], UX CEYEHMS], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITENIEHO
(bopMyJIUPOBATh OMPEICIICHUS N3Y9aeMbIX (DUTYp, BBIIABUTATh TUIIOTE3BI
O CBOMCTBAaxX U MpPU3HAKAX N€OMETPHUYECKUX (QUTYp, 0OOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE MPOBOAMTH Kiaccuukanuioo ¢uryp mno
pa3jIMYHBIM MpPHU3HAKaM, BBITOJIHATH HEOOXOIUMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS

11

12

YMeHue omnepupoBaTh HOHATHUSMH: JBH)KEHHE B TIPOCTPAHCTBE,
napajuielIbHbI MIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHue Moa00UsA, TMOAOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYpHI, B TOM YHCJE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpE; HCIIOIB30BAaTh T€OMETPUYECKHE OTHOIICHHS
OpU pELIeHUWU 3a/a4y; HaXOJAWUTh TeOMEeTpUYECKHe BEJIWYMHBI (JJIUHA,
yroj, IJIomaab, O00BbEM) TpPH peHIeHUH 3a7ad U3 JPYTuX y4eOHBIX
NPEIMETOB U U3 PealbHOM KU3HU; YMEHHE BBIYUCIATh T€OMETPUYECKHE
BEJIMYMHBI (JJIUHA, YTOJ, IUIOMAab, OOBEM, IUIOMAAbh MOBEPXHOCTH),
UCMONb3Yys M3y4YeHHBbIe (DOPMYNBI M METOAbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAIb CHEPHI;
00bEM Ky0Oa, MPSMOYTOJILHOTO MapajuleNieNuIesia, MUpaMUIbl, MPHU3MBI,
IUTMHIIPA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIICHHE OOBEMOB

noJ00HBIX (uryp

YMeHue ONCpUPOBATh NOHATUAMU: IIPAMOYTOJIbHAA CUCTCMAa KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BEKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUC BCKTOpaA IIO 6a31/1cy,
CKaJIIpHOC IMPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMH; YMCHHC HCII0JIb30BATH BCI(TOpHLIfI )51 KOOpI[I/IHaTHHﬁ METON
IJI1 pCeHICHUA TCOMCTPUYCCKHUX 3aJad W 3aga4 JPpYrux y‘—Ie6HBIX

IIPEAMETOB
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YMeHue BbIOMpATh TOAXOMSIIMA METOA IS PEIICHHs] 3aJayu;
MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B W3YYCHUU TPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUW; YMEHHE paclo3HaBaTh

MMPOSABJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MaTEMaTUYECKUX OTKPBITUHA POCCHUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Kona
1 Uucna u BBIYUCTICHUS
1.1 HarypanbsHble 1 nenbie yucina. [Ipu3Haku 1eTMMOCTH LEIbIX YnCel
1 Panmonanenbie  uncina. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOICHTHI,
' OeCKOHEUYHBIE IEPUOANYECKHUE JPOOH
13 ApudmeTnueckuii KOpeHb HaTypaibHOU cTemneHu. JlelicTBus ¢ apudmMeTnyecKumMu
' KOPHSIMU HAaTypaJIbHON CTENIEHU
L4 Crenens ¢ 1enbIM 1okazatesneMm. CTeneHb ¢ palMoHalbHBIM Moka3areneM. CBoICTBa
' CTETeHH
s CuHyC, KOCMHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHTE€HC YMCIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HaTypaabHbIE JTOTapU(MBbI
HevictButenbHple  4ucia. ApudMeTHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BRIYMCIEHUS, IPaBUIa OKPYTIICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BBIYMCIECHUM
1.8 [TpeoOpazoBaHue BbIpaKEHHIA
1.9 KommiekcHbie uncna
2 YpaBHEHUs 1 HEpABEHCTBA
2.1 Lemnpie u 1poOHO-paIiOHaTbHBIC YPaBHEHUS
2.2 Hppanuonaibublie ypaBHEHUS
2.3 TpuroHomeTpruecKkue ypaBHEHHs
2.4 [ToxazarenbHbIe U TOTapU(PMUUECKHE YPaBHEHUS
2.5 [lenpie u poOHO-palMOHATFHEIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapU(MHUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




3 QyHKIUHU U TpapUKu
11 Oynkuus, crnocoObl 3amanust (pyHkouu. I'padpuk Gynkumu. Bzanmuo oOpaTHBIE
' ¢yHkuuu. YétHele 1 HeuéTHble GyHKUMU. [lepuoguueckue GpyHKIuMn
OOnacte ompesaenaeHUs W MHOXKECTBO 3HaueHUM Qynkuuu. Hymum ¢yHkuum.
32 [IpomMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnblnee M HauMmeHblllee 3HA4YEHUE
(GYHKIHU Ha TPOMEKYTKE
13 Crenennass (yHKIMS C HaTypaJdbHbIM W IeNbIM Tokazartenem. EE cBoiictBa u
' rpaduk. CoiicTBa U rpaduk KOpHS 1-0i CTENEeHU
34 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U rpaduKH
3.5 [Noka3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcuMnToTel TpadukoB ¢yHkumid. CBoicTBa  (YHKIHH,
' HEMpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TIOCIIE0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXKHBIX POLIEHTOB
4 Hauvana maremMaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[Ipumenenne npPOU3BOJHOW K HCCIEAOBaHUIO (YHKIUMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHOXeCTBa U JIOTUKa
5.1 MHo03k€ecTBO, onepaluy HaJl MHOKeCcTBaMHU. [J{narpamMmsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena v MOBEpXHOCTU BpaIllCHUS




7.5

KoopaunaTs! 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAJIN3a, TEOMETPHSL.
Anre0pa u Hadana maTemaTudeckoro ananmsa. 10-11 kmacc. Anmmmos 111LA.,
Konsarun F0.M., TkaueBa M.B. u nip. Axurioneptaoe o61iectBo «M3narenbcTBo
«IIpocsemenue

* Maremaruka: anredpa v Hayajga MaTEMaTHYECKOTO aHaJIN3a, TeOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacss JI.C., byty3os B.®., Kagomues C.b. u nip.

AxnmonepHoe o601mectBo «M3narenbctBo «IIpocBermmenuey

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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