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MNOACHUTEJIBHASA 3AIIMCKA
PabGouas mporpamma y4eOHOTo Kypca «Alredpa ¥ Havalla MAaTeMaTHYECKOTO aHaU3a»
6azoBoro ypoBHs A oOydaromuxcst 10-11 kimaccos pazpaboTaHa Ha OCHOBE

J denepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTENLFHOTO CTaHIApTa OCHOBHOTO OOIIETro
oOpa3oBaHMs, YTBEp)KIEHHOTO TpuUKazoM MuHHCTEpCTBa mpocBelleHus Poccuiickoi
@eneparun ot 31 mas 2021 r. Ne287 (3apeructpupoBaH MUHUCTEPCTBOM FOCTHULIMU
Poccuiickoit @eneparuu 5 utons 2021 r. peructpaunoHusiit Ne64101);
o IIpukaza MunucrepcrBa npocsemenust Poccuiickoii @enepanuu ot 18.07.2022 Ne568
«O BHeceHMHM W3MEHEHHH B (eaepallbHbIi TOCYJapCTBEHHBIN 00pa30BaTEebHBIA CTaHAAPT
OCHOBHOTO 001Iero oOpa3oBaHuUs, YTBEPXKAECHHBIH NMpUKa30oM MUHHCTEPCTBA MPOCBELICHHUS
Poccuiickoit ®eneparuu ot 31 mast 2021 1. No287x;
o [Ipuxaza MunucrepctBa npocsenieHus: Poccuiickoit @enepanun ot 18.05.2023 r. Ne370
«O06 ytBepxneHun (enepanbHO  00pa30BaTENBHOW MPOTPaMMbl  OCHOBHOTO — OOIIEro
00pa3zoBaHU;
o [Ipukaza MunucrepctBa npocsenienus Poccuiickoit @enepaunn ot 09.10.2024 Ne 704
"O BHEcEeHMM HM3MEHEHMH B HEKOTOpbIE NMpuKa3bl MHHMCTEpCTBa NpocBelieHus Poccuiickoin
Odenepannn, Kacaronimecss GeaepaibHBIX 00pa30BaTEIbHBIX MPOrPaMM HAYaJIbHOTO OOIIETro
o0pa3oBaHMsl, OCHOBHOTO 00mero oOpa3oBaHUs U cpeaHero obmero oOpa3oBaHus"
(3apeructpuponan 11.02.2025 Ne 81220);

° KoHnenmmuu pa3Butusi MareMaTtudeckoro oOpasoBaHusi B Poccuiickoit ®Deneparuun
(YTBepkaena pacnopspkenuem IlpasurensctBa Poccuiickoit @enepanun ot 24 nexadbps 2013
r. Ne 2506-p)

HEJX U3YYEHHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa um Hauyanma MaTeMaTHUECKOrO aHalM3a» SBISIETCS OJAHUM U3 Haubolsee
3HAYMMBIX B NPOrpaMMe CTapIleil IIKOJbI, MOCKOJbKY, C OJHOM CTOPOHBI, OH 00eCIeuuBacT
UHCTPYMEHTAJIbHYIO 0a3y A M3y4YeHHs BCEX E€CTECTBEHHO-HAyYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIIJICHUE YYalluxcs Ha YpOBHE,
HEOOXOJUMOM JUIsl OCBOEHMSI KypCOB MH(OPMATUKH, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B paMkax maHHOro Kypca ydaugecs OBJIaZeBal0OT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOW HayKH,
KOTOpast (OpMyJIHPYET CBOU JOCTHKEHHS B MaTeMaTHUECKOH (opme.

Kypc anreOpsl 1 Hadan MaTeMaTH4YEeCKOTO aHAIM3a 3aKJIAJbIBAET OCHOBY JJISl YCHEIIHOTO
OBIIQJICHUSl 3aKOHAMH (U3UKH, XHMHUH, OWOJIOTUH, TIOHUMAaHHS OCHOBHBIX TCHJICHIIMNA
9KOHOMHKHU M OOLIECTBEHHOMN >KHM3HHU, MO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX LIU(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOW XH3HU. B TOXeE
BpeMs OBJIaJICHUE aOCTPAKTHBIMH U JIOTUYECKH CTPOTMMHM MAaTEMaTHUYECKUMHU KOHCTPYKIMSAMU
pa3BUBaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEP)KICHUS,
WCIIOJIB30BaTh 0000IIEHNEe M KOHKPETU3AIMIO, a0CTparupoBaHWE M aHAIOTHIO, (opmMupyer
KpPEaTUBHOE M KpPUTHUYECKOE MbIILIeHHE. B Xone u3ydyeHus anreOpbl 1 Hayall MaTeMaTHYECKOTO
aHanmu3a B CTapIICH MIKOJE yYalluecs MOJIy4aroT HOBBIM ONBIT pEIICHUs MPUKIATHBIX 3a]ad,
CaMOCTOSITEIFHOTO ~ TIOCTPOCHUST ~MaTEMaTHYeCKHMX MOJENeH pealbHbIX CHTyallud W
UHTEPNPETANN TOJY4YEHHBIX pEIIEeHHH, 3HAKOMATCA C MpUMEpaMH MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B MNpPUPOJie, HAyKe U B HCKYCCTBE, C BBLAAIOLIUMHCA MaTeMaTHYECKUMHU
OTKPBITUSIMH U UX aBTOPAMHU.

Kypc obnmamaer 3HAYMTENBHBIM BOCIHUTATENBHBIM TOTEHIIMAIOM, KOTOPBIA pean3yeTcs
KaK 4epe3 y4eOHbBIH MaTepHall, COCOOCTBYIOMUNA (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS,



TaKk M 4Yepe3 cCHenuduky y4deOHOW JeATeNbHOCTH, TpeOylole CcaMOCTOSTENbHOCTH,
AKKypaTHOCTH, TPOJOJDKATEIIHOW KOHIEHTpPAllMd BHHUMAHUS M OTBETCTBEHHOCTH 32
HOJTyYEHHBIH pPe3yJbTar.

B ocHoBe meronauku oOydeHHs anreOpe W HavyajgaM MaTeMaTHYECKOTO aHAIN3a JICKHT
JeSITeIbHOCTHBIN MPUHLIUI 00Y4YEHUSI.

Crpykrypa Kypca «Anredpa v Hayaja MaTeMaTHYECKOTO aHAIIN3ay» BKIIFOYACT CIIEIYIOIINE
cofiepKaTeIbHO-MeToindecKue JMHUN: «Yncna u BeMHcHeHUs», «PyHKIMH U rpadukmy,
«YpaBHEHUs U HepaBeHCTBa», «Hauana maremarnyeckoro aHainza», « MHOXXECTBA U JIOTHKa».
Bce ocHOBHBIE conepkKaTenbHO-METOJUYECKUE JTUHUMA HM3Y4yaroTcs Ha MPOTSDKEHUHM JBYX JIET
o0ydYeHHsI B cTapliei HIKOJIE, eCTECTBEHHO IOMOHSSA JPYT Jpyra W TOCTEIIEHHO HACHIIIAACh
HOBBIMH TEMaMH W pas3zienamu. JlaHHBIH Kypc SBIS€TCS HMHTETPATHBHBIM, ITOCKOJIBKY
oObeauHseT B ceOe CcoAepKaHHe HECKOJNBKUX MaTeMaTH4eCKUX IUCLUILIHH: anredpa,
TPUTOHOMETpPHUS, MATEMaTHUECKUI aHaIN3, TEOPHsI MHOXKECTB U Ap. [1o Mepe Toro kak ydamuecs
OBIIQICBAlOT BcE Oojiee MIMPOKMM MATEMaTHYECKUM ammapaTtoM, Y HHUX IOCIIEAOBATEIHLHO
dopMupyeTcss M COBEpIICHCTBYETCS YMEHHE CTPOMTH MAaTEeMaTHYECKyl0 MOJETb peabHOM
CUTYyalluH, MPUMEHATh 3HAHMS, MOIYyYEHHbIE B Kypce «Ajredpa M Hayaisa MaTeMaTHYECKOTO
aHanmu3a», A PEIICHUS CaMOCTOSTEIbHO CQOPMYIMPOBAHHOW MaTeMaTHUECKOW 3ajauu, a
3aTeM HHTEPIIPETUPOBATH IMOYICHHBIN pe3yIbTaT.

ConepxxarenpHO-MeTOAMYECKass ~ JOUHUS  «Ymcma W BBIYMCICHUS» — 3aBEpIIACT
(GopMupOBaHNE HABBIKOB HCIIOJIb30BAHHS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAayaTto B
OCHOBHOH mIKoJe. B crapmieii mkosne ocoboe BHUMaHHE yAeNseTcs (GOPMHPOBAHUIO MPOYHBIX
BBIYUCIIUTEIIFHBIX HABBIKOB, BKJIIOYAIONMX B CeOs HMCIIONB30BAHHME PA3IMYHBIX (OPM 3aIUCH
JCWCTBUTEIFHOTO YHCIA, YMEHHE palMOHAIBHO BBIOJIHATH JICHCTBUS C HHUMH, JAeJaTh
NOPUKUIKY, OIIEHHMBaTh pe3ynbraT. OOywaromuecss TMOMy4aloT HaBBIKM NPHOIMKEHHBIX
BBIYHCIICHUH, BBINIOJHEHHUS JACHCTBUH C YWCIIAMH, 3allMCaHHBIMH B CTAaHAAPTHOW Qopme,
UCTIOJIb30BaHUS MATEMATUYECKHX KOHCTaHT, OLICHUBAHUS YHCIOBBIX BBIPAKECHHA.

Jluans «YpaBHEHHS M HEPAaBEHCTBAa» PEaTM3yeTCsl HA MPOTSHDKEHUM BCEro OoOydeHHs B
CTapmieil IIKoje, MOCKOIBKY B KaKIOM pasjelie MpOorpaMMbl TIPETyCMOTPEHO pEeUICHHUEe
COOTBETCTBYIOIUX 3a7a4. O0yyarommuyecs OBaeBaloT pa3IMuyHbIMU METOIaMH PEIIECHU LIEIbIX,
palMoHaNBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPUUECKUX
ypaBHEHHIA, HEPABEHCTB M UX cHcTeM. [loydeHHbIe YMEHUS UCTIOIB3YIOTCS TIPH UCCIICIOBAHUH
(GYHKIHMI ¢ TIOMOIIBIO MPOM3BOAHOM, PEHICHUM IMPUKIATHBIX 3a7ad M 3a]ad Ha HaXOXKICHUE
HanOONBIIMX ¥ HAMMEHBIINX 3HAYeHUH QyHKIMU. J[aHHas copepsKaTenbHas JIMHUS BKIIOYAeT B
cebsa Take (QOpMHpPOBAHHME YMEHHUH BBINONHATH Pacd€Tel MO (GopmynaM, MpeodpazoBaHUs
IENbIX, PAIMOHAIBHBIX, HPPAIMOHAIBHBIX M TPUTOHOMETPHYECKHX BBIPAKEHHUH, a TaKkKe
BBIPDAKCHUH, COJEPXKAIIUX CTENEeHH M Jorapudmbl. braromaps msydeHuro anreOpamdecKoro
Marepuana MpoOUCXOANUT JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIILICHUS
ydamuxcs, (OpMHUPYIOTCS HaBBIKM JAEAYKTUBHBIX pacCyXICHHH, pabOThl C CHUMBOJBHBIMH
dopmamu, TpeACTaBICHNS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIC PABCHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3¢pQeKTUBHBIC HHCTPYMEHTHI sl PEIICHHS MPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33J1a4, HarJIJHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenpHo-MeToanYecKast TUHUS «DYHKIMU U TpaQUKH» TECHO MeperuieTaeTcs ¢
JIPYTUMHU JIMHUSIMH  Kypca, IIOCKOJBKY B KaKOM-TO CMBICIE 3a7aéT IMOCIeI0BaTeIbHOCTD
W3ydeHuss MmaTtepuana. V3ydeHwe CTENeHHOH, TOKa3aTeNbHOW, JiorapuMuveckoil u
TPUTOHOMETPUYECKUX (YHKIMHA, MX CBOWCTB M TpaduKOB, HCIOIb30BaHHE (GYHKIMH IS
peleHus 3a1a4 M3 JPYyruxX y4eOHbIX NPEIMETOB M PEaJbHOM JKM3HU TECHO CBA3aHO KakK C



MaTeMaTHYECKUM aHAIM30M, TaK M C pellIeHUEeM ypaBHEHMU M HepaBeHCTB. IIpu 3Tom Gonbiioe
BHUMAaHHE yJensercss (GOPMHUPOBAHUIO YMEHHS BBIpaXXaThb (OPMYJaMH 3aBHCHUMOCTH MEXITY
Pa3IUYHBIMU BEJIMYMHAMH, HCCIICIOBaTh IOJyYCHHBIC (YHKIMH, CTPOMTHh WX TpaduKy.
Marepuan 3TOH CcoJepXKaTeIbHON JIMHUW HAlEJICH Ha pa3BUTHE YMEHHA M HAaBBIKOB,
ITIO3BOJIAIOIINUX BI:Ipa)KaTB 3aBUCUMOCTHU Memny BCIIMYMHAMU B paSJII/I‘-IHOI\/'I q)OpMCI
AHATUTUICCKOW, TpaduiecKkol U cloBecHOH. Ero wu3ydeHue cCrmocoOCTBYeT pPa3BUTHUIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CIHOCOOHOCTH K  OOOOIIEHHI0O ¥  KOHKPETH3AIIHH,
HCIIOJIb30BaHMIO AaHAJIOTHH.

CopepxarenpHast muHus «Hagyama mMaTeMaTHyecKoro aHajan3ay» IMO3BOJISIET CYIIECTBEHHO
paCHII/IpI/ITI) pr1" KaK MaT€MaTH4YCCKHUX, TaK U HpI/IKJ'IaI[HBIX 3aaa4, )IOCTYHHBIX O6y‘~IaIOHII/IMC$[, y
KOTOPBIX MOSBJISCTCS BO3MOXKHOCTh UCCIICIOBATh U CTPOUTH Ipaduku QyHKINH, ONPEaesIaTh UX
HarOOJIBIINE U HAUMEHBINNE 3HAYCHUS, BBIYUCIIATh TUIOMAAn GuUryp u oObEMBI TEl, HAXOIUTh
CKOPOCTH W YCKOpeHHs TmporeccoB. JlaHHas coaepkaTelbHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXHOCTH HOCTpOGHI/I?[ MAaTEMATUYCCKUX MOI[GJ'IGI\/’I peaHBHBIX CPITyaIII/IfI, HaXOXKICHUA
HAWJIYYIIEro PENICHHWs B TPUKIATHBIX, B TOM YHCJIE COIMATbHO-DKOHOMHUYCCKHX, 3ajJiadax.
3HAaKOMCTBO C OCHOBAMHM MaTeMaTHYECKOTO aHalIHM3a CIHOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(opManbHO-JIOTHYECKOT0 ¥ KPEaTUBHOI'O MBIIUICHUS, (JOPMHUPOBAHUIO YMEHHUH pacro3HaBaTh
MPOSIBIICHUST 3aKOHOB MAaTEMAaTHKU B HayKe, TEXHWKE W HCKyccTBe. OOydaromiyecsl y3HAIOT O
BBIJTAIOIINXCS PEe3yJIbTaTaX, IOJYYEHHBIX B XOJIC¢ Pa3BUTHI MaTEMaTHKH KaK HayKH, U HX
aBTOpax.

CopepxaTenbHO-METOAUYECKasT TUHUS «MHOXKECTBa U JIOTHKA» B OCHOBHOM ITOCBSIIICHA
DJICMCHTaAM TGOPI/II/I MHOXCCTB. TGOPGTI/IKO-MHO)KGCTBGHHBIG HpeI[CTaBJ'IeHI/IH HpOHI/I?;I:IBﬁIOT BEChb
KypcC IIKOJBHOW MaTeMaTHKH W TpeIaraloT HanOojee YHUBEPCAIBHBIN S3bIK, 00 THHSIOIINAN
BCE pa3leibl MaTeMaTHKH W € MPWIOKCHHWA, OHHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYCCKHE
JTUCIUTUIMHBL B equHOe Iiesioe. [109TOMy BaKHO JaTh BO3MOXKHOCTH HIKOJIBHHKY TOHUMATh
TeOpeTHKO-MHO)KeCTBeHHBIﬁ A3BIK COBpeMeHHOﬁ MaTeéMaTuK MW HUCIIO0Jb30BaTh €10 I
BI)Ipa)KeHI/Iﬂ CBOUX MI)ICJ'IGI\/’I.

B kypce «AnreOpa u Hadajga MaTEeMaTHYCCKOTO aHAIN3a» MPHCYTCTBYIOT TAK)KE€ OCHOBBI
MaTeMaTUYECKOT0 MOJICITMPOBAHUS, KOTOPBIC MPU3BaHBI CHOPMHUPOBATH HABBIKA TOCTPOCHHUS
MOILCJIGfI peaanHx CI/ITyaI_[I/II\/'I, HCCIICA0OBAHUA 3TUX MO,Z[GJIGI\/JI C IIOMOIIBHO aHHapaTa anre6pbl 148
MATEMATUYCCKOI'0O aHaJn3a Hu I/IHTepHpeTaHI/II/I HOJ'IyLIeHHI)IX pGSYJ'II)TaTOB. TaKI/Ie 3aaHUA
BIUICTCHBI B KaXKJbI M3 pa3jelioB IMPOrPaMMBbI, MOCKOJIbKY BECh MaTepHall Kypca IIHPOKO
UCTIOJIB3YETCS ISl PEIICHHS TIPUKIIATHBIX 3a1a4. [Ipu peleHrn peabHbIX MPAKTUICCKUX 3a1a4
yqaumecsl pa3BI/IBaIOT Ha6JHOI[aTCJ'H>HOCTB, YMGHI/IC HaXOIUThb 3aKOHOMepHOCTI/I,
abcTparupoBaTbCsi, HMCIOIB30BATh AHAIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH IPOOIIEMY.
JlesTenbHOCTh 1O (DOPMHPOBAHUIO HABBIKOB PEIICHUS TNPUKIAJIHBIX 33Ja4 OpPraHW3yeTcs B
npoliecce U3yYeHHs BCEX TEM Kypca «Ajredpa v Havajga MaTeMaTHYeCKOTO aHAIH3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM 1ulaHe Ha M3ydeHHE Kypca anreOpbl U Hadajl MaTeMaTHYecKOro aHaiau3a Ha
6a30BoM ypoBHE OoTBOAMTCS 2 4aca B Henemo B 10 kiacce u 3 vaca B Henemo B 11 kiacce,
BCETO 3a ABa roja oOydyenus: — 170 gacos.

BocnurarenbHbIii KOMIOHEHT YPOYHOU ACATEIHHOCTH Pabodeii mporpaMMbl BOCTIMTAHHS
MAOY COII Ne9 orpakeH B KaJ€HIApHO — TEMATHUYECKOM IUIAHUPOBAaHMU B MyHKTe «Tema
YpOKay.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yucsa v BbIYUCICHUSA

Panmonaneubie uncna. OOBIKHOBEHHBIE W JICCATHYHBIC APOOH, MPOICHTHI, OECKOHEUHBIC
nepuoanueckue ApoOu. ApudmMeTruuyeckue OmNepaluud C  PalUOHAIBHBIMU  YHUCIIAMU,
npeoOpa3oBaHus YMCIOBBIX BhIpakeHHid. [IpumeHeHue apoOel W MPOIEHTOB ISl PElICHUs
IIPUKJIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTPACIICH 3HAHUU U PEATIbHOU KU3HHU.

HevictButenbHble uncna. PanmoHanbHble W HUppallMOHANIbHBIE Ynciia. ApudmeTudyeckue
orepanuy ¢ ACUCTBUTEIbHBIMU YHciaMu. [IpuOnkEéHHbIE BBIYMCIICHUS, TPaBUIa OKPYTJICHHUS,
MPUKUJKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUMN.

Crenenpb ¢ nenbiM nokazateneM. CranaapTHas Gopma 3alUCcH JACHCTBUTENHFHOIO YHCIA.
Hcnonp3oBanne moaxonsmied (GOpMBI  3amUCH  JACHCTBUTENBHBIX YHUCEN JUISL  PEIICHHS
MPaKTUYECKHX 3a/1a4 U NPEICTABIICHNS JaHHBIX.

ApudmeTHuecknii KOpeHb HaTypalnbHOW crTeneHH. JleHcTBus ¢ apudMeTHYECKHUMHU
KOPHSIMU HAaTypaJIbHOM CTENEHHU.

CuHycC, KOCUHYC M TaHT€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YUCJIOBOTO APTyMEHTA.

YpaBHeHHS M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHMUS.

[IpeobpazoBanue TPUTOHOMETPUUYECKHX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUUYECKUE
(bopMyIIBI.

VYpaBHeHHe, KOpeHb YypaBHeHHMs. HepaBeHCTBO, pemieHue HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemenue nensix u IpoOHO-pAIMOHANTBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanimoHaIbHBIX YPaBHEHHUI U HEPABEHCTB.

Pelienne TpUroHOMETpUYECKUX YPaBHEHUH.

[IpuMeHeHre ypaBHEHHMI U HEPABEHCTB K PELICHHUIO MAaTeMAaTHMUECKUX 3aJady M 3aJay H3
pa3nuyHbIX 00JacTel HAyKU U peabHOM KU3HU.

DyHKIUH U rpaGuKU

Oynkus, crocoOsl 3ananus Gyskiuu. ['paduk ¢ynkiun. Bzaumuo oOpaTHbie QyHKITHH.

Ob6nacte omnpeneneHuss 1 MHOKeCTBO 3HaueHUd ¢yHkiuu. Hymu pynkuuu. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIINH.

CrenenHast (pyHKIHMS C HATypaJbHBIM M IIETBIM IMOKa3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa 1 TpadUK KOPHS 71-0i CTETICHH.

TpuronomeTpuyeckass OKpPYXKHOCTb, OMNpEIEICHUEe TPUTOHOMETPUYECKUX  (PyHKIUN
YHMCJIOBOT'O apryMEHTA.

Hayana maTremMaTH4ecKoro aHajaimsa

ITocnegoBaTenbHOCTH,  CHOCOOBI  3aJaHMS  IIOCIEIOBATEIbHOCTEH. MOHOTOHHEIE
MOCJIEI0BATEIbHOCTH.

Apudmernueckass ©  reoMeTpuueckas —Imporpeccuu. beckoHeyHO — yObIBarormas
reomeTpudeckas mnporpeccusi. Cymma 0eCKOHEYHO YOBIBAIOUICH T€OMETPHUYECKONW MPOTPECCHH.
®opMyra CIOXKHBIX NPOLEHTOB. Vcnoap30BaHME MPOTPECCUU Ul PELICHMS PEalbHBIX 3a1ad
MPUKJIATHOTO XapakTepa.

MHuoxecTBa M JI0THKa



MHoecTBO, onepaluu Haja MHOKkecTBaMu. Jlmarpammsbl Oitniepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'O aIapara JUlsl ONUCAaHUs PEAbHBIX IPOLECCOB U SBICHHUU, IPH
pelIeHNH 3aa4 U3 APYTHX Y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIEACTBUE, 10KA3ATEIbCTBO.

11 KJIACC

Yucia v BbIYUCICHUSA

Hatypanbnsle u nensle yncna. IIpu3Haky 1e1MMOCTH LENbIX YUCET.

Crenens ¢ pallMOHAJIBHBIM Moka3aresieM. CBOMCTBA CTETICHHU.

Jlorapudm umcna. [lecaTndHble U HaTypalbHbIE JOrApUPMBI.

YpaBHeHHS M HEPABEHCTBA

[IpeobpazoBanue BeIpaKEHHIA, COACPIKALINX JIOTAaPU(MBI.

[Ipeo6pa3oBanue BbIpaKEHUH, COAECPIKALLIUX CTENIEHU C PAllMOHATIbHBIM [TOKA3aTEIEM.

[TprMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokxazaTenbHblE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs U HEPAaBEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHHH. PelieHue NpuKIaAHbIX 3aad C MOMOIIBI0 CHUCTEMBI
JIMHEWHBIX YPaBHCHUH.

CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHeHre ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHHUI0O MATEMaTHYECKUX 3alad U
3a/1a4 U3 pa3InyHbIX 00J1aCTel HaAyKU U peaabHON KU3HU.

DYyHKUUH U TPaPUKH

Oynkuus. Ilepuonnueckue  ¢GyHkumu. I[IpoMexyTkM  MOHOTOHHOCTH  (DYyHKIIMH.
MakcumyMbl 1 MUHUMYMbl (QyHKUuH. HambGonbliee W HauMeHbllee 3HAYeHUE (QYHKLUUU Ha
IIPOMEIKYTKE.

Tpuronomerpuieckne QyHKINU, HX CBOHCTBA U TPAPHKH.

[TokazaTenpHas u norapudmudeckas QyHKIIUH, KX CBOWCTBA U TPaPUKH.

Hcnonb3oBanue rpadukoB GyHKUUH 715 pellieHHs ypaBHEHUH U IMHEHHBIX CHCTEM.

Hcnonb3oBanue rpagukoB (GYHKUIUN IsI UCCICTOBAHHS TPOIECCOB M 3aBHCHUMOCTEH,
KOTOpBIE€ BO3HUKAIOT MPU PEUICHUU 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB U PEAIbLHOM KU3HU.

Havajia maTeMaTH4Ye€CKOro aHAJIHu3a

HenpepsiBHble pyHKIMU. MeTO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuueckuit 1 GU3NIECKH CMBICI TPOU3BOIHOM.

[IpousBonHbie AmmeMeHTapHBIX (QyHKIMH. DOPMYITBI HAXOXKACHUS MPOU3BOJHONW CYMMBI,
IPOM3BEAECHUS U YACTHOTO (DYHKIIHH.

[TpuMeHeHHEe MPOU3BOAHOM K MCCIe0BAaHUIO ()YHKIMH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIETO 3HAUYCHHSI (DYHKITMH HA OTpPEe3Ke.

[IpumeHenre NpPOU3BOAHON U HAXOXKICHHUS HAWIYYILEro pEIIeHUs B MPUKIATHBIX
3ajjauax, AJs ONpeesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOro popMyIoi UK rpauKkoMm.

[TepBoobpaznas. Tabnuia nepBoOOpa3HbBIX.

Wuterpan, ero reoMerpuyeckuii W (U3MUECKUil CMBICI. BblumcieHue MHTErpana mo
dopmyiie Herorona—JleiiOHMIA.



INIVIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOTO mpeamera «MaTeMaTnkay AOKHO oOecreunBaTh JAOCTIKCHHE Ha
YpOBHE CpenHero oomero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METalpeJAMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHUS IporpamMMbl ydeOHOro mnpeamera «MaTeMaTHKa»
XapaKTepU3yIOTCS:

I'paxkmanckoe BocnuTaHuUeE:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3MIMU OOyYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'0 YJICHA POCCHUHCKOrO OOILECTBa, MPEACTaBICHUEM O MAaTEMaTHYECKHMX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJIEHUH, NpOLEAYyp TIpa)kJIaHCKOro o0OIecTBa
(BBIOOpBL, OMPOCHI M TMp.), YMEHHEM B3aUMOJCIHCTBOBATH C COLMAIbHBIMU HHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIHMSIMH U HA3HAYCHHEM.

[TarproTyeckoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MIAEHTUYHOCTH, YBAKEHUS K MPOILLUIOMY
U HACTOSALIEMY pPOCCUHCKONM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHMEM K JIOCTH)KEHUSIM
POCCHUHCKMX MaTeMaTUKOB M POCCHMCKOW MaTeMaTHMYeCKOM IIKOJBI, K HCIOJIb30BAHUIO ITHX
JOCTIKEHUH B IPYyTrUX HAyKax, TEXHOJIOTUSX, Chepax SKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOrO Hapoaa; cHOpMHPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHHUSI, CBA3AHHOTO C MPAKTHYECKUM MPUMEHEHHEM
JOCTHKEHUM HAyKH M JIeATEIbHOCTHIO YUYEHOTO; OCO3HAHHWEM JMYHOTO BKIaJa B MOCTPOCHHUE
YCTOWYHBOTO Oy IyIIEero.

DCTeTH4ECKOe BOCIIUTAHUE:

JCTETHUYECKUM  OTHOILIEHHWEM K  MHpYy, BKIIOYas OCTETHKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEHICHUH, pacCyKIACHHI; BOCIPUUMYHBOCTHIO K
MaTEMaTHYECKUM aclEKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®uU3nYECKOe BOCIIUTAHUE:

c(OpMUPOBAHHOCTHIO yMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOTr0 U Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mMTaHHWE, COATAHCUPOBAHHBIN PEXUM 3aHATHHA M OTIbIXa, PEryJspHas (Qu3nuecKas
AaKTUBHOCTb); (PU3MUECKOIO COBEPUICHCTBOBAHUS, IIPU 3aHATHUAX CIIOPTUBHO-0310POBUTEIBHON
JESTEIIbHOCTBIO.

TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHWEM LEHHOCTH TPYIOIIOOUS; MHTEPECOM K Pa3IHYHBIM
cdepam npohecCHOHANBHON NIEATENIFHOCTH, CBS3aHHBIM C MAaTEMAaTHKOH M €€ MPHIIOKEHHUSIMH,
YMEHHEM COBEPINATh OCO3HAHHBIM BBHIOOp Oyayiiel mpodeccuu U peaqn30BhIBaTh COOCTBEHHBIC
JKU3HEHHBIC TIJIaHbl, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTUYECKOMY OOpa3OBaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHUHM BCEH J>KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pelIeHNH MPAKTUYECKHX 3a7ja4 MaTEMaTHUECKON HAlpaBIECHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIBTYPHl, MOHMMAHUEM BIMSHHUS COIHAIBLHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE MPUPOJHOW M COLHUAIBHOM CpEelbl, OCO3HAHUEM



r100abHOTO — XapakTepa  OJKOJOTMYECKHMX  MpoOJieM; OpHEeHTalue Ha  NpUMEHEHHe
MaTeMaTHYeCKUX 3HAHWU JUIs pelIeHHs 3a/1a4d B 00JACTH OKPY’KAIOMIeH Cpe.bl, TUIAHUPOBAHHS
IIOCTYIIKOB M OLICHKH UX BO3MOXHBIX ITOCJIEICTBUM ISl OKPYKAIOILEH CPEJIBI.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTUKH, TOHUMaHUEM MaTeMaTHIECKON HAyKH Kak C(epsbl
YEJIOBEYECKOU JEATENBHOCTH, 3TAllOB €€ Pa3BUTHA W 3HAYUMOCTH JUIsl Pa3BUTHS LIMBWIN3ALNN;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH W MaTEeMaTHYECKOH KyJbTYpOW KaK CPEICTBOM IIO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBISATh IPOEKTHYIO M HCCIEIOBATENbCKYIO JIE€ATEIbHOCTh
WHAMBHUIYaJIbHO U B TPYyIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

MertarnpenMeTHBIE pe3yIbTaThl OCBOCHUS IIPOTPaMMBI y4eOHOTO TpeaMeTa « MaTeMaTHKay
XapaKTepU3yITCsl  OBIAJEHUEM  YHUBEPCAIbHBIMU  HO3HAGAMENbHBIMU  OeLlCMBUIMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OUCMBUAMU,  YHUBEPCANbHOIMU — Pe2VIAMUSHbIMU
oeticmeusMu.

1) Vnusepcanvnvie nosnasamenwvhuie oeticmsus, obecneuugaiom opmuposanue 6A306bix
KOCHUMUBHBIX NPOYECco8 00YUarowmuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIoWe20 Mupa,;
npUMeHeHUe 102UYeCKUX, UCCIe008aMeNbCKUX Onepayuti, ymeHul pabomams ¢ ungopmayueti).

ba3zoBble slornueckue AeMCTBUSA:

e BBUIBJISATH M XapaKTEpU30BaTh CYIIECTBEHHbIC NMPHU3HAKK MAaTEMAaTUYECKUX OOBEKTOB,
MOHSATHH, OTHOLICHUH MEXAY MOHATUSAMH; (POPMYJIMPOBATH ONpPENETICHUS MOHITUM;
yCTaHABJIMBAThH CYIIECTBEHHBINA MPU3HAK KJIACCU(HUKAIIMN, OCHOBAHHS JJIsi 0000IICHUS
Y CpaBHEHHUS, KPUTEPUU TIPOBOAMMOTIO aHAIIN3A;

® BOCIPUHHUMATH, (POPMYyJIMPOBaTH U NPEOOPa30BHIBATH CYXKACHUS: YTBEPIUTCIbHBIC H
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOILUE; YCIOBHBIE;

®  BBIIBIIATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPKICHUAX; MpeanaraTb KPUTEpUU MJsl BBISABICHUSA
3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

e JieNaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JAETYKTHBHBIX M MHIyKTHBHBIX
YMO3AKJIFOYECHHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIACHUN (TpsMBbIe
M OT TPOTUBHOIO), BBICTPAUBATh apPryMEHTAIMIO, MPHUBOAUTH TPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOBI;

e BbIOMpaTh CcrHOCO0 pemieHus y4eOHOW 3amauu (CpaBHHUBATh HECKOJIBKO BapUaHTOB
peleHust, BRIOUpaTh HanOosee MOIXOAAIINA ¢ YYETOM CaMOCTOSITEIbHO BBIICICHHBIX
KpUTEPHUEB).

ba3oBele uccnenoBaTenbCKue 1eHCTBUS:

® UCHOJb30BATh  BONPOCHl  KAK  HCCIIEJOBATEIbCKUH  HMHCTPYMEHT  IO3HAHHUSA;
(dbopMyIHpOBaTH BOMPOCHI, (PUKCUPYIOLIHE MPOTUBOPEUHNE, MPOOIIeMy, yCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APrYMEHTHPOBATH CBOIO MO3HIIHIO,
MHEHHE;

® T[POBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA OSKCIEPUMEHT, HCCIEJOBAHUE TIO
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro oObeKTa, SBJIEHUs, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEKAYy 00bEKTaMH, SIBJICHUSMH, IPOLIECCAMU;



® CaMOCTOATENbHO (opMyIUpoBaTh OOOOIEHUS W BBIBOJALI IO  pe3yjbTaTaM
NPOBEAEHHOTO HAOIIOJICHHS, UCCIICOBAHUS, OLEHUBATh TOCTOBEPHOCTh MOJTYYCHHBIX
PE3yJIbTaTOB, BHIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh MPEIIOI0XKCHHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSX.

Pa6ota ¢ uadopmanmeii:

® BBUIBIATH AePUINTH MHPOPMALINH, TaHHBIX, HEOOXOAUMBIX JJISi OTBETA HAa BONPOC U
JUTSL PEIICHUs 3a]1auu;

e BpIOMpaTh WHPOPMAIMIO W3 WCTOYHUKOB pA3UYHBIX THUIIOB, AaHAJIM3UPOBATH,
CHUCTEMAaTH3UPOBATh W HMHTEPIPETUPOBATh MH(OOPMAIUIO PA3IUYHBIX BUAOB U (hopMm
NPEICTaBIICHHUS;

® CTPYKTYpPHpOBaTh HWH(POPMALHUIO, TPEACTABIATh €€ B pa3iumyHbiXx  (opmax,
WILTIOCTPUPOBATh I'padUueCcKH;

® OIICHWBaTh HAAEKHOCTh HWHPOPMALNUU TI0 CAMOCTOSTENFHO C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

2) VhusepcanvHvle KOMMYHUKamueHwvle Oelicmsus, 0becneuusaiom coopmuposaHHocmy

COYUATILHBIX HABBIKOB 00YYAIOUUXCAL.

OO6meHue:

® BOCIPUHHUMATH H (HOPMYITUPOBATH CYXKJACHUS B COOTBETCTBHU C YCIOBHSMHU M LEISIMU
OOIIIeHUs; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOK TOYKY 3PCHUSI B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y PElICHHs 3a]a4i, KOMMEHTHPOBATh
TIOJTYYCHHBIH Pe3yJIbTaT;

e B X0J¢ 00CYX/IEHUS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYKJaeMOil TeMbl, POOIIEMBI,
pemaeMoi  3aja4yM, BBICKAa3bIBaTh HJEH, HAICJICHHBIE Ha TIOUCK PEUICHHUS;
COIOCTaBJISITh CBOM CYXICHHS C CYXKICHHSIMH JpPYyTUX YYaCTHHKOB JIHAjora,
00HapyKUBATh PA3JIUYUE U CXOJCTBO TO3UIIUI; B KOPPEKTHOH (hopMme HOopMyTHUpOBaTh
pa3HOIJIacHsi, CBOM BO3PAXKEHHUS,

® [IPEICTABIATH PE3yJbTAThl PEIICHUS 3aJa4M, SKCIICPUMEHTA, UCCICIOBAHUS, TIPOCKTA;
CaMOCTOSITEIIEHO BBIOMpATh (pOopMaT BBICTYIUICHHS C YYETOM 3ajad Npe3eHTAlUU U
0COOCHHOCTEH ayIUTOPHH.

CoTpyAHUYECTBO:

e [IOHMMaTh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaJIbHON pabOTHI
OpU  pENICHUW YYeOHBIX 3a]ay; NPUHUMATh I[eJIb COBMECTHOH JESITEIbHOCTH,
IUIAHUPOBaTh OPTaHM3ALMI0 COBMECTHOW paboOThl, pacmpelensiTh BHIBI padoT,
JIOTOBAapHUBATHCS, OOCYXIaTh TIPOLECC M pe3ysibTaT padoThl; 0000mIaTh MHEHHUS
HECKOJBKHX JTIOACH;

® yYacTBOBAaTh B IPYMIOBBIX (hopmMax paboThI (00CykaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMbD» W WHBIE); BBHINOJHATH CBOIO YacTh pabOTBl W KOOPIWHHPOBATH CBOU
JICHCTBUS C IPYTMMH YICHAMH KOMaH/Ibl; OIICHMBATh KAY€CTBO CBOETO BKJIaa B OOIIHIA
MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

3) Vnusepcanvhvie pezynamuensie delicmaus, obecneyusaom GopmuposaHue CMulC08bIX

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUUHOCTIUL.

Camoopranuzarus:



COCTABJIAThH IUJIAH, AJTOPUTM pEIIeHHs 3aJaud, BBIOMPATh CIIOCOO pELIeHHA C y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIIEHUH ¢ y4€TOM HOBOW MH(OPMAIIHH.

CaMOKOHTpOJIB:

e BIAJETh HABBIKAMHM I[103HABATEIbHONW peQIIEKCMM KaK OCO3HAaHUS COBEpPLIAEMBIX
JNEUCTBUII M MBICIUTENBHBIX MPOLIECCOB, HMX pPe3yibTaTOB; BIAJAETh CIHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEcca M pe3yJibTaTa PELIEHUS MaTeMaTH4eCKOn
3aJa4u;

® [peABUAETH TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHUM 3a7add, BHOCUTH
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, TAaHHBIX, HallJIEHHBIX
OINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pe3yjbTaTa IETM M YCIOBHAM, OOBSICHATH MPUUYHHBI
JOCTIKEHUS WM HENOCTIKEHHUS PE3yNbTaTOB AESATENbHOCTH, HAaXOIUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATbBI

OcBoenue yueOHOro Kypca «AnreOpa ¥ Hadajsa MaTeMaTHYECKOTO aHaJIM3a» Ha YPOBHE
cpenHero oduero o0pa3zoBaHus AOHKHO 00ecreunBaTh JOCTHIKEHUE CIEIYIOMIMX MPEIMETHBIX
00pa3oBaTEIFHBIX PE3YJIFTATOB:

10 KJIACC

Yuciia 1 BbIYUCICHUSA

OnepupoBaTh HNOHATHSAMM: PALMOHAIbHOE U JIEHCTBUTENBHOE YMCJIO, OOBIKHOBEHHas U
JeCATUYHAsL APOOb, MPOLEHTHI.

BoinonuaTe apudmernyeckue omnepanuM € palMOHAIBHBIMH M JEHCTBUTEIbHBIMU
YUCJIaMHU.

BbinonHATe npuOMMKEHHBIE BBIYMCICHHS, MCIONB3Ys IpaBWIa OKPYIJIEHUS, [esaTh
NPUKUIKY U OLIEHKY Pe3yJIbTaTa BIYMCICHUH.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEJIbIM IOKa3aTeleM; cCTaHAapTHas (Gopma 3ammucu
JeHCTBUTENIFHOTO YHCIIa, KOPEHb HATYPaJbHOW CTETEHH; MCIIOJIB30BaTh MOAXOJSIIYI0 (hopMy
3aIlACU ACUCTBUTEIBHBIX YUCEN Ul PEIICHUS IPAKTUYECKUX 3a1a4 U IPEICTABICHUS JaHHbIX.

OnepupoBaTb TNOHATUSAMHU: CHHYC, KOCHMHYC M TaHIE€HC IIPOU3BOJIBHOIO  YIJIA;
UCIIOJIb30BaTh 3aMCh IPOU3BOJILHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE (DYHKITHH.

YpaBHeHHusI M HEPABEHCTBA

OnepupoBaTh NOHATHAMH: TOXKAECCTBO, YPABHEHHE, HEPABEHCTBO; 1I€JIOE, PALlMOHAIBHOE,
UPPaLMOHAIILHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BomonHATe  mpeoOpa3oBaHUs ~ TPUTOHOMETPHUYECKUX  BBIPAKEHHUH W pemiarth
TPUTOHOMETPUYECKUE YPABHEHMUS.

BeinonHATe peoOpa3zoBaHus LENbIX, PAllMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEJBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHATh ypaBHEHMS M HEPABEHCTBA JJIS PEILEHUS MAaTEMaTHMUECKUX 3aJad U 3ajad U3
Pa3IUYHbBIX 00JaCTEN HayKU U peaibHON KU3HU.



MogenupoBaTh peaibHbIE CHUTYallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHUS,
YpaBHEHHS, HEPABEHCTBA [0 YCJIOBUIO 3a/ladd, WCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM allnapaTa ajareopsl.

DYyHKUMH U IPaPUKHU

OnepupoBaTh MOHATUAMHU: (YHKLUS, CIIOCOOBI 3a1aHUs PYHKLUH, 00JaCTh ONpeeIeHUs
¥ MHO>KECTBO 3HAYCHUH (PYHKUIWH, rpaduK QyHKINH, B3AUMHO 00paTHBIE (PYHKITUH.

OnepupoBaTb MOHATUSAMHU: UYETHOCTh W HEUYETHOCTh (YHKIMM, HYIM (QYHKIHH,
POMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaguky GyHKIMHA U1 pelieHns ypaBHEHUH.

Crpoutpb n 4nuTaTh rpaduku JTHHEHHOW (YHKIMH, KBaIpaTHUYHOW (YHKIMH, CTETICHHON
(YHKLINU C LEeNbIM [TOKa3aTeIeM.

Hcnonb3oBath rpaduku GYHKUMN U1 UCCIIEAOBAaHMS MPOLIECCOB M 3aBHUCUMOCTEH IpHU
peIIeHUH 3a/a4 U3 APYTUX Y4eOHBIX MPEIMETOB U PEalbHOW XU3HH; BBIpaXaTb (hopmyramu
3aBUCHUMOCTHU MEX]ly BETMYMHAMM.

Hayana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSMH: IOCIEI0BATEIBHOCTb, apU(MeTHUECKass M IeOMeTpHuYecKas
IIPOIPECCUHU.

OmnepupoBaTh MOHATHAMHU: OECKOHEYHO yOBIBaIOIIasi TEOMETPHUYECKAs POTpeccusi, CyMMa
OECKOHEYHO yOBIBAIOIIEH T€OMETPUIECKON TPOTPECCHH.

3agaBaTh MOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IOCIEAOBATEIIBHOCTEH U IPOIPECCUM I PELICHUS peabHbIX
3a/1a4 MPUKJIAJAHOTO XapakTepa.

MHoskecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMHI: MHOXKECTBO, ONEPALIUN HAJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT JJisi OMUCAHUS pealIbHBIX MPOLIECCOB
U SIBIICHUM, IPY PEIICHNH 33/1a4 U3 JPYTUX YUYEeOHbIX PEAMETOB.

OnepupoBaTh NOHATUSAMU: OINIPEAEICHUE, TEOPEMA, CIEACTBHE, JOKA3aTEIbCTBO.

11 KVIIACC

Yuca U BIYUCIEHUSA

OnepupoBaTh MOHATUSIMH: HATypalbHOE, LEJI0€ YHCIO; MCIONb30BaTh MPHU3HAKU
JEIUMOCTH LIETIBIX YKCEIN, Pa3I0KEeHHE YUCIIa Ha MPOCThIE MHOXKUTEIH ISl PEeIIeHHUS 3a1ay.

OHepI/IpOBaTI: NOHATUCM: CTCIICHL C PALIMOHAJIbHBIM IMOKA3aTCIICM.

OnepupoBaTh NOHATUAMU: JIOrapupM 4Kcia, TECATUUHBIE U HaTypalbHbIE JIOrapU(MBI.

YpaBHeHusI 1 HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHH M MPeoOpa3oBaHUs BBIPAKEHUH; OMEpUPOBATH
IIOHATUAMMU. IIOKa3aTCJIIbHOC YpPaBHCHUC )41 HCPABCHCTBO, peuiaTtb OCHOBHBIC THUIIBI
IIOKa3aTeJIbHBIX YPABHEHHUI 1 HEPABEHCTB.

BeimonHaTe mpeoOpa3oBaHus BBIPAKEHUHM, CcoOJep)KalluX Jorapudmbl; OmepupoBaTh
MNOHATUAMM: JorapuMHUUECKOe YpaBHEHHE U HEPABEHCTBO; pElIaTh OCHOBHBIC THIIBI
Jorapu(pMHUUECKUX YpaBHEHUN 1 HEPABEHCTB.

Haxonuts pemenus mpocTennx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUI U €€ pelleHue; UCIO0Ib30BaTh
CUCTEMY JIMHEWHBIX YpaBHEHUH ISl PEeLICHUS MPAKTUYECKUX 3a/1a4.



Haxonuts penieHus NpoCcTENIINX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTABIATh BBIPAKECHHUS,
YPaBHEHHs, HEPAaBEHCTBA U CUCTEMBI 110 YCJIOBUIO 3a/1a4y, UCCIIEJ0BATh IOCTPOEHHBIE MOJEIIN C
UCIIOJIb30BaHUEM alrlnapaTa ajareopsl.

DyHKIUH U rpaGuKU

OmnepupoBaTh MNOHATHAMM: IepUoaMYecKas (QYHKLIHUSA, TNPOMEXKYTKH MOHOTOHHOCTH
(GYHKLINHU, TOYKH IKCTpeMyMa (yHKIMH, HauOoJblllee M HauMEHblIee 3HaueHHs (PyHKIUM Ha
POMEXKYTKE; UCIOIB30BATh UX JJISl UCCIIE0BAHUS (DYHKILINH, 3aJaHHON rpaduxom.

OnepupoBarh  MOHATHAMHU:  TrpadUKd  TMOKa3aTeNbHOW,  JorapupMudeckod U
TPUTOHOMETPUUYECKUX (PYHKIUI; n300pakaTh UX HA KOOPAMHATHOH IJIOCKOCTH U MCIIOJIb30BaTh
JUIsl PEILICHUs] YPAaBHEHUIN U HEPABEHCTB.

N300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH TpauKH JUHEWHBIX YpaBHEHUH U
HCITOJIB30BATh UX NI PEIICHMS CUCTEMBI JUHEHHBIX YPABHEHUM.

Hcnonb3oBath rpaduku (GYHKIHA IS HCCICIOBAHUS TPOIECCOB W 3aBUCUMOCTEH W3
JPYTUX y4eOHBIX AUCIUIIINH.

Havyana maTeMaTH4eCKOro aHAJIHM3a

OnepupoBaTh  TOHATHSAMH:  HETpepbiBHAA  (QYHKIOWSA; TNPOU3BOAHAS  (YHKIIWH;
UCIIOJIb30BaTh NT€OMETPUYECKUM U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl peILIeHHs 3a1ay.

HaxoauTe mpou3BOAHBIE 3JEMEHTapHBIX (DYHKIMH, BBIYUCISATH MPOU3BOAHBIE CYMMBI,
NPOM3BEICHUS, YACTHOTO (DYHKITHIA.

Hcnonp3oBaTh TPOW3BOMHYIO Ui HWCCIEAOBAaHHWS (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI, IPUMEHATh PE3YJIbTATHI UCCIIEAOBAHUS K IOCTPOECHUIO IPa(PUKOB.

Hcnonp30BaTh MPOU3BOIHYIO U HAXOKAEHUS HAWIYYILEro PEIICHUs B NPUKIAJHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMMYECKHX, 3a1a4ax.

OmnepupoBaTh MOHATUSMH: IEPBOOOpa3Hasi U MHTErpajl;, MOHUMATh N€OMETPUYECKHNA U
¢uznyecKuil CMbICT UHTErpaja.

Haxonuthe nepBooOpa3Hble 3J€MEHTapHbIX (QYHKIMHA; BBIYMCIATh MHTErpal mo (opmyie
Herorona—JleiOuuma.

Pemate mpukiagHble 3a7a4d, B TOM YHCJIE COLHATBbHO-?)KOHOMHYECKOTO U (PU3HUECKOTro
Xapakrepa, CpeICTBAMH MATEMaTUYECKOT0 aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmMbl

MHoOkecTBa pallMOHAIIBHBIX U
NENCTBUTENBHBIX UyKncell. PalimoHanbHbBIE
YpPaBHEHUS U HEPABEHCTBA

®Oynkiun u rpaguku. CTeneHs ¢ 1enbM
IIOKa3aTesiem

ApudpmeTnueckuii KOpeHb N—Ol CTENEHH.
HppanmoHanpHble ypaBHEHUSI U HEPABEHCTBA
DopMyiibl

TPUrOHOMETpHUU. TpUrOHOMETpUYECKHE
ypaBHEHHUS

ITocnenoBaTeabHOCTH U POTPECCUH

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HAHUH

KoanuyecTBo 4acoB

Bcero

14

18

22

68

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(un¢possbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bubmuorexa [JOK
https://m.edsoo.ru/1568aba3

but6mmoreka [IOK
https://m.edsoo.ru/1568aba3

bubnunoreka [IOK
https://m.edsoo.ru/1568aba3

bubmorexa [JOK
https://m.edsoo.ru/1568aba3

bubnuorexa [JOK
https://m.edsoo.ru/1568aba3

bubnuorexa [JOK
https://m.edsoo.ru/1568aba3



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KIIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

CreneHs ¢ pallMOHAIBHBIM [TOKA3aTEIEM.
[TokazarenbHas pyHkuus. [lokasarenpHblie
YPAaBHEHUS U HEPABEHCTBA

Jlorapudmuueckast GyHKIHS.
Jlorapudmuueckue ypaBHEHHs U
HEpaBEHCTBA

Tpuronometrpruyeckue GyHKIUN U UX
rpaduku. TpuroHomerpuyeckue
HEpPaBEHCTBA

[IpousBoanas. [Ipumenenne npou3BOIHOM
HuTerpan u ero npuMeHeHust
Cucrembl ypaBHEHUI

HaTypaJ'IBHLIC M O CJIbIC YHCJIa

[ToBTOpenue, 060061IeHNE, cCCTEeMaTH3aIUs
3HAHUH

KoanuecTBo 4yacoB

Bcero

12

12

24

12

18

102

KonTpoJibHbIe
padoThI

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcebl

but6mmoreka [IOK
https://m.edsoo.ru/f11c4afd

but6mmoreka [IOK
https://m.edsoo.ru/f11c4afd

bu6moreka [JOK
https://m.edsoo.ru/f11c4afd

bubnunoreka [IOK
https://m.edsoo.ru/f11c4afd

bu6moreka [JOK
https://m.edsoo.ru/f11c4afd

but6mmoreka [IOK
https://m.edsoo.ru/f11c4afd

but6mmoreka [IOK
https://m.edsoo.ru/f11c4afd

but6mmoreka [IOK
https://m.edsoo.ru/f11c4afd



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KUIACC

Tema ypoka

MHO)keCTBO, OIepauy Hal
MHOX€ECTBaMHU. JluarpaMmMsl
DOiinepa—Benna. 43 ucmopuu
Mamemamuxu

ParmonansHbIe Ynca.
OGBIKHOB@HHBIG U JCCATUYHBIC
IpoOH, IPOLIEHTHI, OECKOHEUHBIC
MEPUONYECKHE 1podu

Apudmernieckne onepanuu ¢
palroHaILHBIMU YUCIIAMH,
peoOpa3oBaHUs YUCIOBBIX
BBIPAKCHUIN

[Ipumenenue npoOeii U IPOIICHTOB
IUI PELLIEHUS IPUKJIAJHBIX 3a1a4 U3
Pa3NUYHBIX OTPaCied 3HAaHUU U
peaNbHON KU3HU

[Ipumenenue npoOeii U IPOIIEHTOB
IUI PELICHUS IPUKJIAJHBIX 3a1a4 U3
Pa3NIUYHBIX OTPACiEd 3HAaHUU U
peanbHOM XU3HU. B mupe npogheccuii

JlericTBUTEIbHEIC YHUCIA.

KoanuyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

JlaTa
H3YYeHUS

DJICKTPOHHBIE
uugpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bubmmoreka [JOK
https://m.edsoo.ru/746d5dce

bubmmoreka [JOK
https://m.edsoo.ru/be888093

bu6mmorexa [IOK
https://m.edsoo.ru/4d7195fe

bu6mmoreka [IOK
https://m.edsoo.ru/44dd1046

bu6mmoreka [IOK
https://m.edsoo0.ru/d99d8c74

bu6mmoreka [IOK
https://m.edsoo.ru/2136a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

10

11

12

13

14

15

16

PanmonansHbIe ¥ HpparmoHAIbHBIC
YHCIa

Apudmernueckre onepanuu ¢
JeHCTBUTELHBIMU YHCIIAMHU

[TpubnmxEHHBIE BHIYMCICHUS,
IIpaBWJIa OKPYIJICHUS, IPUKHUJIKA U
OLICHKA PE3yJIbTaTa BBIYUCICHUN

ToxaecTBa U TOXKIESCTBEHHBIE
npeoOpa3oBaHus

VYpaBHeHHE, KOPEHb YPABHECHUS
HepaBeHCTBO, penieHue HepaBeHCTBA

MeTton HHTCPBAJIOB

Pemenne nensix u ApoOHO-
palMoOHALHBIX YPAaBHEHHUH U
HEPaBEHCTB

KonTtponbnas paboTa mo teme
"MHoecTBa pallMOHAJIBHBIX U
NeHCTBUTENBHBIX YHCET.
PanmonansHbie ypaBHEHUS U
HEpaBEHCTB"

OyHKIHMS, CIOCOOBI 3aJaHUs
¢byukuun. BzanmHo oOpaTHbIe
byHKIUN

I'padux pynkumu. O6macTh
OTIpEJICIICHUS] © MHOYKECTBO 3HAUCHUI

bubmuoreka [JOK
https://m.edsoo.ru/a97a12d9

bu6mmoreka [JOK
https://m.edsoo.ru/cb723fbd

bu6mmorexa [IOK
https://m.edsoo.ru/3a23acl5
bu6mmorexa [IOK
https://m.edsoo.ru/l lac68be
bu6mmorexa [IOK
https://m.edsoo.ru/50bdf26d

bu6mmoreka [JOK
https://m.edsoo.ru/7755d99

bu6mmorexa [IOK
https://m.edsoo.ru/6ec7al07

bu6mmorexa [IOK
https://m.edsoo.ru/1914a389

bu6mmorexa [IOK
https://m.edsoo.ru/226eeabf

bubmuoreka [JOK
https://m.edsoo.ru/763e75¢ee



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee

17

18

19

20

21

22

23

24

25

26

¢byukaun. Hymm dysknmm.
[TpomexyTKH 3HAKOMIOCTOSTHCTBA

Ué&THble 1 HEYETHBIC (PYHKITUN

CTeleHs ¢ MeabIM ITOKa3aTelIeM.
CrangaprtHas ¢popMa 3ariucu
JNEUCTBUTEIBLHOTO Yncia. M3 ucmopuu
Mamemamuxu

Hcnonp3oBanue noaxoasimeit Gopmbl
3aIMCH NEUCTBUTEIBHBIX YHCEI IS
penIeHus NPaKTUYECKHX 3a1a4 U
IIPEICTaBICHNS JaHHBIX

CrenenHast QyHKIUS C HATYypaIbHBIM
M TIeIBIM TToKa3arteiieM. E€ cBolicTBa u
rpaduk

Apudmetnieckmii KopeHb
HaTypaJibHOM cTeneHu. M3 ucmopuu
Mmamemamuxu

Apudmernueckuii KOpeHb
HaTypaJIbHOW CTENEHU

CaoiicTBa apu(MEeTHIECKOTO KOPHS
HaTypaJIbHON CTEIECHU

CBoiicTBa apu(pMETHUECKOTO KOPHS
HaTypaJIbHOU CTEIIEHU

CaoiicTBa apuPpMETHICCKOTO KOPHS
HaTypaJIbHOW CTENEHU

JleiicTBUsI ¢ apuPMETHUECKUMHU
KOPHSIMU N—O CTENEHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff4564ad

Bbu6nuoreka [JOK
https://m.edsoo.ru/66446d3e

Bbu6nuoreka [JOK
https://m.edsoo.ru/6eadc6f1

bubmmoreka [JOK
https://m.edsoo.ru/3f25a047

bu6mmoreka [JOK
https://m.edsoo.ru/d82c36d4

bu6mmorexa [IOK
https://m.edsoo.ru/fe7fc4db

Bbu6nuoreka [JOK
https://m.edsoo.ru/d0f0b260

bubmmoreka [JOK
https://m.edso0.ru/c3389865

bu6mmorexa [IOK
https://m.edsoo.ru/444c¢4b9c

Bbu6nuoreka [JOK
https://m.edsoo.ru/54b815¢c5



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5

27

28

29

30

31

32

33

34

35

36

37

38

39

JleiicTBus ¢ apuMeTHUCCKUMU
KOPHSIMU N—OU CTENEHU

JlevicTBus ¢ apuMeTHUECKUMHU
KOPHSIMU N—OM CTENEHU

JleiicTBusI ¢ apuPpMETHUCCKUMHU
KOPHSIMH N—OM CTETICHH

JleiicTBus ¢ apuMeTHUCCKUMU
KOPHSIMU N—OM CTENEHU

Pemenue nppanmoHaabHbIX
YpPaBHEHUI U HEPABEHCTB

Pemienue nupparmoHanbHbIX
ypaBHEHHI U HEPaBEHCTB

Pemenue nppanmoHanbHbIX
YpaBHEHUI U HEPABEHCTB

Pemenue nppanmoHaabHbIX
YpPaBHEHUI U HEPABEHCTB

Pemienue nppanmoHanbHbIX
ypaBHEHH U HEPaBEHCTB

CoiicTBa u rpaduk KOpHS N-0if
CTENEeHN

CaoiicTBa 1 rpaduk KOpHS N-0if
CTETIeHU

KonrponsHas pabora o Teme
"ApudmeTHieckuii KOpeHb n—oin
creneHu. MppannonanbHeie
YpaBHEHHU U HEpaBeHCTBA"

CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOTO
aprymeHra

bu6mmorexa [IOK
https://m.edsoo.ru/83105a0e

bubmuoreka [JOK
https://m.edsoo.ru/2ablc7bc

bu6mmoreka [IOK
https://m.edsoo.ru/eacb053c

bu6mmorexa [IOK
https://m.edsoo.ru/8a5adas51

bubmuoreka [JOK
https://m.edsoo.ru/69106ae7

bu6mmoreka [IOK
https://m.edsoo.ru/9362fea9

bubmuoreka [JOK
https://m.edsoo.ru/78d9b391

bubmuoreka [JOK
https://m.edsoo.ru/de7ca33e

bu6mmoreka [IOK
https://m.edsoo.ru/87e5e52d

bubmuoreka [JOK
https://m.edsoo.ru/ebOcc5e3

bubmuoreka [JOK
https://m.edsoo0.ru/529b9b5

bu6mmoreka [JOK
https://m.edsoo.ru/f13af630

bu6mmorexa [IOK
https://m.edsoo.ru/5f605ed0



https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0

40

41

42

43

44

45

46

47

48

49

50

51

52

CuHyc, KOCUHYC ¥ TaHT'€HC YHCJIOBOTO
apryMeHTa

ApKcrHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,
orpesiesieHue TPUTOHOMETPHUUECKHIX
(GyHKIUI YHUCIOBOTO apryMeHTa.
Tpuronomerpuyeckas OKpyKHOCTb,
oTpesiesIeHue TPUTOHOMETPHUUECKHUX
(GyHKIIUI YHUCIOBOTrO apryMeHTa

OCHOBHBIE TPUTOHOMETPUUECKHE
bopmynsl. M3 ucmopuu mamemamuxu
OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIIbI

OCHOBHBIE TPUTOHOMETPUIECKHE
bopmysI

OCHOBHBIE TPUTOHOMETPUUECKHE
bopmyIbl

[IpeobpazoBanue
TPUTOHOMETPUYIECKUX BBIPAKCHUH
IIpeobpa3oBanue
TPUTOHOMETPHYECKIX BBIPAKECHHH
ITpeobOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHHUH
[IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUH

bu6mmorexa [IOK
https://m.edsoo.ru/ec914d78

bubmuoreka [JOK
https://m.edsoo.ru/b8f5d49a

bu6mmoreka [IOK
https://m.edsoo.ru/f1{19220

bu6mmorexa [IOK
https://m.edsoo.ru/6df195a0

Bbu6nuoreka [JOK
https://m.edsoo.ru/6b61c578

bubmuoreka [JOK
https://m.edsoo.ru/6ed2b3ba

bu6mmorexa [IOK
https://m.edsoo.ru/fcdd2a2e

Bbu6nuoreka [JOK
https://m.edsoo.ru/b8a0ff2f

bubmuoreka [JOK
https://m.edsoo.ru/12d1413¢

bu6mmorexa [IOK
https://m.edsoo.ru/e248c5fc

Bbu6nuoreka [JOK
https://m.edsoo.ru/09bas5b3d

bubmuoreka [JOK
https://m.edsoo.ru/1f4655da

bu6mmorexa [IOK
https://m.edsoo.ru/76¢ce€9958



https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958

53

54

55

56

57

58

59

60

61

62

63

64

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKECHHH

PemreHne TpUroHOMETPUYECKUX
YpaBHEHUU

Pemenne TpuroHoMeTpuueCcKuX
YpPaBHEHUU

Pemenne TpuroHoMeTpruueCcKux
YpaBHEHUU

PemreHne TpUroHOMETpUYECKUX
YpaBHEHUU

Pemenne TpuroHoMeTpu4eCcKuX
YpPaBHEHUU

Perrenue TpuroHoMeTprUYECKUX
ypaBHeHUU. B mupe npogheccuii

O6o06uienue o TemaM "OCHOBHBIE
TPUTOHOMETPHUYECKHE (HOPMYIIBL.
Tpuronomerpuyeckue ypaBHeHUs "

KonrponsHas pabora o Teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBaeHus"/Beepoccuiickast
IIpoBepoyHas pabora

HtoroBas koHTpoNbHas padoTa /

Bcepoccuiickas npoBepouHas paboTa

O0o001enye, cucTeMaTH3aI s 3HaHUH

3a Kypc anreOpsl U Havda

MaTteMaTudeckoro ananmsa 10 kimacca

Apudmernueckas v reoMmeTpuyecKas

bu6mmorexa [IOK
https://m.edsoo.ru/8fa598b5

bubmuoreka [JOK
https://m.edsoo.ru/6baefel9

bu6mmoreka [IOK
https://m.edsoo.ru/al{8d141

bu6mmorexa [IOK
https://m.edsoo.ru/65a0f2d0

bubmuoreka [JOK
https://m.edsoo.ru/0d8a770d

bu6mmoreka [IOK
https://m.edsoo.ru/cec28774

Bbu6nuoreka [JOK
https://m.edsoo.ru/e6eec650

bubmuoreka [JOK
https://m.edsoo.ru/ae44acdc

bubmuoreka [JOK
https://m.edsoo.ru/b46a8228

bu6mmoreka [IOK
https://m.edsoo.ru/188bbfbc

bu6mmorexa [IOK
https://m.edsoo.ru/33e6629¢

bu6mmorexa [IOK


https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e

65

66

67

68

nporpeccuu. Mcnonap3oBaHue
MIPOrPECCUU JJISl PELICHUS] peabHbIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.
Hcnonvzosanue npoepeccuu 011
PpeueHuUs peanrbHbIX 3a0a4
NPUKIAOHO020 Xapakxmepa.

beckoneuHo yowIBarormias
reoMeTrpuueckas mporpeccusi. Cymma
OecKOHEYHO yObIBaromIeit
reOMETPHUYECKOM Mporpeccuu
dopmyiia CIIOKHBIX TTPOIICHTOB.
Hcnonvzosanue ¢opmyn crodxicHuix
NPOYEHMO8 01 PeULeHUsl PeaIbHbIX
3a0ay NPUKIAOHO20 Xapakmepa.

dopmyia CIIOKHBIX IPOLIEHTOB

O0o001enye, cucTeMaTH3aI s 3HaHUH
3a Kypc aiareOpsl ¥ Havya
MaTeMaThdeckoro aHaimmsa 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

68

https://m.edsoo0.ru/d3666918

bu6mmorexa [IOK
https://m.edsoo.ru/1cbf72bl

bu6mmorexa [IOK
https://m.edsoo.ru/538fc437

bu6mmorexa [IOK
https://m.edsoo.ru/c2627eca

bu6mmorexa [IOK
https://m.edsoo.ru/49f1b827



https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827

11 KIIACC

Ne
n/n

10

11

Tema ypoka

CreneHs ¢ palluOHAJIbHBIM
Imokasareinem. M3 ucmopuu
mamemamurku

CBoiicTBa cTEICHU

[Ipeobpa3oBanue BbIpaKeHUH,
COJIEpKalINX PALIUOHAJIBHBIE CTEIIEHU

[Ipeobpa3zoBaHme BhIpaXKEHUH,
COJIep KAIINX PAIlMOHAIBHBIC CTETICHU

[IpeoOpa3oBanue BhIpaXKEHUH,
COJICPKAIIUX PAIHOHAIBHBIC CTEIICHU

IToxa3aTennHEIC YpaBHCHUS U
HCpPaBCHCTBA

[Toka3zaTenbHble ypaBHEHUS U
HEPaBEHCTBA

ITokasaTenbHble ypaBHEHUS U
HEpPaBEHCTBA

IToxa3aTennHEIC YpaBHCHUS U
HCpPaBCHCTBA

[Toka3zaTenbHblE ypaBHEHUS U
HEPaBEHCTBA

[TokazarenbHas GyHKIH, €€ CBOICTBaA

KoanuyecTBO 4acos

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
HU3yYeHUS

DJIeKTPOHHBIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcebl

bu6mmoreka [JOK
https://m.eds00.ru/a52939b3

bu6mmorexa [IOK
https://m.edsoo.ru/ff601408

bu6mmoreka [JOK
https://m.edsoo.ru/3d87e248

bu6mmorexa [IOK
https://m.edsoo.ru/343c6b64

bubmuoreka [JOK
https://m.edsoo.ru/4064d354

bu6mmoreka [JOK
https://m.edsoo.ru/be76320c

Bbu6nuoreka [JOK
https://m.edsoo0.ru/3d408009

bubmuoreka [JOK
https://m.edsoo.ru/bd5ff0ec

bu6mmorexa [IOK
https://m.edsoo.ru/cebf10c6

Bbu6nuoreka [JOK
https://m.edsoo.ru/536de727

Bbu6nuoreka [JOK



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727

12

13

14

15

16

17

18

19

20

21

22

23

u rpaduk

Konrponsnas pabora o Teme
"CreneHp ¢ pallioOHaJIbHBIM
nokasaresneMm. [lokazarenbHas
¢byskuws. [TokazarenbHbie ypaBHEHUS U
HepaBeHCTBA"

Jlorapudm uucna. M3 ucmopuu
Mamemamuxu

JlecsiTHYHBIE ¥ HATYpaIbHBIC
norapu@mbl

[IpeobOpa3zoBanue BhIpaKEHUH,
coJiepXKaIiux jJorapupmMbl
[IpeoOpazoBanue BEIpaXKEHUH,
COJIepKALIHX JIOTapU(MBI
[IpeobpazoBaHme BhIpaKEHUH,
COZIepIKaIUX JIOTapUPMBI
[IpeobOpa3zoBanue BhIpaKEHUH,
coJieprKalux Jorapudmbl
Jlorapudpmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapumuueckue ypaBHEHHUS U
HEpaBEHCTBA

Jlorapudmuueckue ypaBHeHUS U
HEPaBEHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmuaeckas pyHkmms, eé
CBOWCTBA U TpaduK.

https://m.edsoo.ru/85bc8132

Bbu6nuoreka [JOK
https://m.edsoo.ru/58e8e212

bubmuoreka [JOK
https://m.edsoo.ru/3e¢3230d4

bu6mmoreka [IOK
https://m.edsoo.ru/lea72162

Bbu6nuoreka [JOK
https://m.edsoo.ru/da48154c¢

bubmuoreka [JOK
https://m.edsoo.ru/4beff03b

bu6mmorexa [IOK
https://m.edsoo.ru/fe1892d

Bbu6nuoreka [JOK
https://m.edsoo.ru/fadb8aas

bubmuoreka [JOK
https://m.edsoo.ru/3034724¢

bu6mmorexa [IOK
https://m.edsoo.ru/712ac2d9

Bbu6nuoreka [JOK
https://m.edsoo.ru/9e3f4bc9

bubmuoreka [JOK
https://m.edsoo.ru/15bclctb

bu6mmorexa [IOK
https://m.edsoo.ru/d68bbe9d



https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d

24

25

26

27

28

29

30

31

32

33

34

35

Jlorapudmuaeckas pyHkmms, eé
CBOICTBa U Tpaduk

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKINHU, UX
CBOMWCTBA U rpaduKu

TpuroHomerpuieckne QyHKINAU, HX
CBOMCTBa U rpauKu

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

ITpuMepbl TPUTOHOMETPUUECKUX
HEPaBEHCTB

[IpuMepsl TPUTOHOMETPUYECKUX
HEPABECHCTB

[IpuMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

[TpumMepb! TPUTOHOMETPHUUECKUX
HEPaBEHCTB

KonTponbhas pabota no teme
"Jlorapudmudeckast GyHKIHS.
Jlorapumuueckue ypaBHEHHUS U
HepaBeHCTBA. T pUrOHOMETPUYECKHUE
GYHKIIUU U UX

rpa¢uku. Tpuronomerpuueckue
HepaBeHCTBa"

HenpepbiBHbIE QYHKINT

MeTton HWHTCPBAJIOB JJIs1 pCIICHUA

bu6mmorexa [IOK
https://m.edso0.ru/9d102051

bubmuoreka [JOK
https://m.edsoo.ru/beeff646

bu6mmoreka [IOK
https://m.edsoo.ru/d2e4601b

bu6mmorexa [IOK
https://m.edsoo.ru/ba9da96d

bubmuoreka [JOK
https://m.edsoo.ru/24ab3c53

bu6mmoreka [IOK
https://m.edsoo.ru/5272b9al

Bbu6nuoreka [JOK
https://m.edsoo.ru/0c837397

bubmuoreka [JOK
https://m.edsoo.ru/e6e1901f

bu6mmoreka [IOK
https://m.eds00.ru/0f903¢75

bu6mmoreka [JOK
https://m.edsoo.ru/10130727

bu6mmoreka [IOK
https://m.edsoo.ru/403bfb0d

bubmuoreka [JOK



https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d

36

37

38

39

40

41

42

43

44

45

46

47

48

HEPaBEHCTB

Meroa UHTEpBAJIOB JJIsI pELICHUS
HEPaBEHCTB

[TpousBonas byukuuu. M3 ucmopuu
Mamemamuxu

[TpousBoaHas GyHKIHH

['eomeTpuuecknii 1 PU3NUECKHUI CMBICIT
MPOU3BOJAHOMN

['eomeTprueckuii 1 GU3NIECKHIA CMBICI
MIPOU3BOIHON. B mupe npogeccuii

[Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKIUI

[Ipon3BoaHBIE AEMEHTAPHBIX (PYHKINH

IIpon3BoaHast CyMMBI, IPOU3BEACHNUS,
9acTHOTO (DYHKIIUH

IIponsBogHas CyMMBI, IPOU3BEACHHUS,
4acTHOrO (DyHKIUH

[Ipon3BoaHast CyMMBI, IPOU3BEACHHUS,
4acTHOTO (QyHKIIUHA

IIpuMeHeHne MpoOU3BOJHOM K
UCCIIeIOBAaHHIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI
[Ipumenenre npou3BOIHOM K
UCCIIeIOBAaHHIO (PYHKIMIA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeneHnne npou3BOJHOM K

https://m.edsoo.ru/6db0b423

bubmuoreka [JOK
https://m.edsoo.ru/0adbcelb

bu6mmorexa [IOK
https://m.edsoo.ru/0731ad3d

bu6mmorexa [IOK
https://m.edsoo.ru/723dd608

bu6mmorexa [IOK
https://m.edsoo.ru/6¢8d36ff
bubmuoreka [JOK
https://m.edsoo.ru/a413eca9

bubmuoreka [JOK
https://m.edsoo.ru/c7550e5f

bubmmoreka [JOK
https://m.edsoo.ru/14ab3cdb

bubmmoreka [JOK
https://m.edsoo.ru/c12a0552

bu6mmoreka [JOK
https://m.edsoo.ru/d5981201

Bbu6nuoreka [JOK
https://m.edsoo.ru/1de34d4d

bubmmoreka [JOK
https://m.edsoo.ru/17af2df9

bu6mmoreka [IOK
https://m.edsoo.ru/a8caSad4

bu6mmoreka [IOK


https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4

49

50

51

52

53

54

55

56

uccaea0BaHuio (PyHKITUH Ha
MOHOTOHHOCTB M SKCTPEMYMBI

IIpuMeHeHne Npou3BOJHOM K
uccae0BaHuIo (PYHKITUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenue HanGombIero u
HaMMEHBIIETO 3HAYCHUS (PYHKLUHU HA
OTpe3Ke

Haxoxnenue HauOOJIBIIIETO U
HauMCHBIICTIO 3HAYCHUA (I)YHKI_II/II/I Ha
OTPE3KE

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS (YHKIIUU HA
OTpe3Ke

Haxoxnenme HanOoJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS (PYHKIIMH HA
OTpe3Ke

Haxoxneaue HauOOJIbILIETO U
HAaUMEHBIIIETO 3HAUCHUS (PYHKIIUU HA
OTpe3Ke

HaxosxneHne HauOobINEero u
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUU HA
OTpe3Ke

[IpumeneHnne npou3BOIHOM IS
HaXO0JK/ICHUS HAWJTy4IIero PEIICHUs B
MPUKIIAIHBIX 3a7a9ax, s
oTpeieNieHus] CKOPOCTH Tpoliecca,
3aJJaHHOTO (popMyII0i MK rpaduKoM

https://m.edsoo.ru/0Ob411edd

Bbu6nuoreka [JOK
https://m.edsoo.ru/caf9bd2f

bubmmoreka [JOK
https://m.edsoo.ru/fac78105

bu6mmoreka [JOK
https://m.edsoo.ru/fb6a8acf

bu6mmorexa [IOK
https://m.edsoo.ru/cffcb7e5

Bbu6nuoreka [JOK
https://m.edsoo.ru/d9469916

bubmmoreka [JOK
https://m.edsoo.ru/ad15000e

bu6mmoreka [IOK
https://m.edsoo.ru/86adcbfd

bu6mmoreka [IOK
https://m.edsoo.ru/13205d80



https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80

57

58

59

60

61

62

63

64

65

66

67

68

69

KonTtponbhas paboTa mo teme
"IIpousBoanas. [Ilpumenenne
MPOU3BOAHOMN"
[TepBooOpasnas. Tabmuma
epBOOOPaA3HBIX
[TepBoobOpasnas. Tabnuna
NepBOOOPA3HBIX

WuTterpan, reomeTpuyeckuii u
¢bu3nveckuil CMbICI UHTErpasa
NHTerpai, reoMeTpuYECKuil U

(bu3nvecKuii CMBICI HHTETpaa

WNurerpain, reomeTpuyeckui u

¢busnveckuil CMBICI UHTErpana. B mupe

npogeccuil
Brrurcnenue wHTErpaa mo Gopmyie
Herorona—JleitOaunna

Brruucnenue unTerpaia no gopmyie
Herorona—JleitOnua

Brruncnenue uHTErpana mo hopmyiie
Herorona—JleiiOHuna

Brrurcnenue wHTErpaa mo Gopmyie
Herorona—JleitOanna

CucTeMbl TMHEUHBIX YPABHEHHI

Cucrempl TMHEVHBIX YpaBHEHUN

Pemenue npukiagHbix 3a/1a4 ¢
IIOMOILBIO CUCTEMBI IMHENHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/f8e¢d5{99

bubmuoreka [JOK
https://m.edsoo.ru/d777edf8

bu6mmoreka [IOK
https://m.eds00.ru/30¢3697b

bu6mmorexa [IOK
https://m.eds00.ru/391272c¢9

bubmuoreka [JOK
https://m.edsoo.ru/d359{b5f

bubmmoreka [JOK
https://m.edsoo.ru/07eb464b

bu6mmorexa [IOK
https://m.edsoo.ru/b9b225¢3

bubmuoreka [JOK
https://m.edsoo.ru/b800deb4

bubmuoreka [JOK
https://m.edsoo.ru/f5eed075

bu6mmorexa [IOK
https://m.edsoo.ru/41da431a

bu6mmorexa [IOK
https://m.edsoo.ru/b648235a
bu6mmorexa [IOK
https://m.edsoo.ru/5ab83864

bu6mmorexa [IOK
https://m.edsoo.ru/a4d65ee5



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5

70

71

72

73

74

75

76

77

ypaBHeHUU. B mupe npogheccuii

Pemenue MPUKJIAAHBIX 3a1a4 C
IIOMOIIBKO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

Cucremspl 1 COBOKYITHOCTH LIENBIX,
palOHAaIbHBIX, UPPALUOHAJIBHBIX,
MOKa3aTebHbIX, JIOTapu(pMUIecKux
YPaBHEHUN U HEPABEHCTB

Cucrembl 1 COBOKYITHOCTH LIENBIX,
palOHAIbHBIX, UPPALUOHAIIBHBIX,
NoKa3aTeJbHbIX, JIOrapu(pMUIeCKUX
YPaBHEHUN U HEPABEHCTB

Cucrempl 1 COBOKYITHOCTH LENBIX,
palOHAIbHBIX, UPPALUMOHAJIBHBIX,
NoKa3aTeJbHbIX, JIOrapu(pMUIeCKUX
YPaBHEHUN U HEPABEHCTB

CucTteMbl U COBOKYITHOCTH LIEJIBIX,
palMOHATIBHBIX, UPPALIUOHATIBHBIX,
NoKa3aTesbHbIX, JIOrapu(pMUIecKux
ypaBHEHHI U HEPaBEHCTB

Hcnonp3oBanue rpadukoB GyHKINI
IUISL pEILICHNs] YPAaBHEHUH B CHCTEM

Hcnonb3oBanue rpadukoB GyHKIUI
JUISL PELICHUs] YPAaBHEHUH U CUCTEM

[IpumeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHHUIO
MaTeMaTHYeCKHX 3a7a4 U 3a7a4 u3
pa3nuYHBIX 001acTeil HAyKH U

bubmmoreka [JOK
https://m.edsoo.ru/aa5962¢l

bu6mmoreka [IOK
https://m.eds00.ru/48190472

bu6mmorexa [IOK
https://m.edsoo.ru/2dbd3859

bu6mmoreka [IOK
https://m.edsoo.ru/7ab8d17¢

bu6mmorexa [IOK
https://m.edsoo.ru/81cccfe9

Bbu6nuoreka [JOK
https://m.eds00.ru/039949bf

bubmmoreka [JOK
https://m.edsoo.ru/a7d95179

bu6mmoreka [IOK
https://m.edsoo.ru/ca878deb



https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb

78

79

80

81

82

&3

84

85

86

87

88

89

90

peanbHON KU3HU

Konrponsnas pabora o Teme
"NHTerpan u ero npUMeHEHusl.
Cucremsbl ypaBHeHUI"

HaTypaJ'ILHBIC K OCJbIC YHCJIa B 3aJa4ax
u3 peanLHoﬁ KHU3HHU

HatypanbHble U 1ienble yncia B 3afadax
W3 peaIbHOM )KU3HU

HatypanbHble 1 1ienble Yncia B 3aadax
U3 peajbHOM )XKU3HU. B mupe
npogeccutl

HpI/I3HaKI/I JACIIMMOCTH LECJIBIX YUCCI

HpI/ISHaKI/I JACIINMOCTHU LCIIBIX YHUCECIT

[Ipu3Haku AeNMMOCTH LEIBIX YUCeN. M3
UCmopuu Mamemamuxuy

[ToBTOpenue, 06061IeHNE,
CUCTEMAaTU3alUs 3HAHUM. Y paBHEHUS

[ToBTOpenue, o6o0mIEeH e,
cUcTeMaTu3alys 3HaHUK. Y paBHEHUS

[ToBTOpenue, 06001IeHNE,
CUCTEMaTH3alus 3HAHUM. Y paBHEHUS

[ToBTOpenue, 06061IEHNE,
CUCTeMAaTH3alMs 3HAaHUIH. Y paBHEHUS

[ToBTOpenue, o6o0mEH e,
cUcTeMaTu3alys 3HaHU. Y paBHEHUS

[ToBTOpenue, 06001IeHNE,

bubmmoreka [JOK
https://m.edsoo.ru/471c735b

bu6mmoreka [IOK
https://m.edsoo.ru/3ceel327

bu6mmorexa [IOK
https://m.edsoo.ru/a35al131d

bubmuoreka [JOK
https://m.edsoo.ru/ef10c419

bubmuoreka [JOK
https://m.edsoo.ru/51696a67

Bbu6nuoreka [JOK
https://m.edsoo.ru/fab81c0e

bubmuoreka [JOK
https://m.edsoo.ru/ef2c6e43

bu6mmoreka [JOK
https://m.edsoo.ru/0312cf8¢

bu6mmorexa [IOK
https://m.edsoo.ru/247d2fe7

bubmuoreka [JOK
https://m.edsoo.ru/e8b87729

bu6mmoreka [JOK
https://m.edsoo.ru/1bf2fb98

bu6mmorexa [IOK
https://m.edsoo.ru/9c44c6ca

Bbu6nuoreka [JOK



https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
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cUcTeMaTu3alys 3HaHUK. Y paBHEHUS
[ToBTOpenue, 06001IeHNE,
cucreMarusanus 3HaHuii. Hepasencrsa
[ToBTOpenue, o600mIEeH e,
cucteMaru3anus 3HaHuil. HepaBencrna
[ToBTOpeHue, 06001IeHNE,
cucrtemaTusanusa 3HaHuil. HepaBeHcTBa
[ToBTOpenue, 06001IeHNE,
cucreMarusanus 3HaHuii. Hepasencrsa
[ToBTOpenue, o6o0mEeH e,
cucreMaTusanus 3HaHUH. CHUCTEMBI
YpPaBHEHUU

[ToBTOpeHme, 06001IEHNE,
cucrteMatusanus 3Haguil. CUCTEMEI
YpaBHEHUU

[ToBTOpeHue, 06001IEHNE,
cucrtemaTusanus 3HaHuil. OyHKINN
[ToBTOpenue, 06061IeHNE,
cucremaTusauus 3HaHuil. OyHKINU

HToroBast KOHTpOJIbHAsA paboTa

HToroBast KOHTpOJIbHAsA paboTa

O0o001enue, cucTeMaTH3alus 3HaHUH
3a Kypc anreOpbl U Hayal
MaTteMaTuueckoro anaiamza 10-11
KJIACCOB

O0o001enue, cucTeMaTH3alus 3HaHUH

https://m.edsoo.ru/337aad59

bubmuoreka [JOK
https://m.edsoo.ru/a86014¢el

bu6mmorexa [IOK
https://m.edsoo.ru/5¢45a60a

Bbu6nuoreka [JOK
https://m.edsoo.ru/19304aba

bubmuoreka [JOK
https://m.edsoo.ru/c3d4b282

bu6mmoreka [JOK
https://m.edsoo.ru/a20b8a4c

bu6mmorexa [IOK
https://m.edsoo.ru/a012476d

Bbu6nuoreka [JOK
https://m.edsoo.ru/d620c191

bu6mmoreka [JOK
https://m.eds00.ru/7017196f

bu6mmoreka [IOK
https://m.edsoo.ru/513c9889

bu6mmoreka [IOK
https://m.eds00.1ru/2276973

bu6mmoreka [IOK
https://m.edsoo.ru/3330f7ef

bubmuoreka [JOK
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOUN ITPOI'PAMMBI

10 KIIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEero 0o1ero 0opa3oBaHus

Ywucna v BRIYUCICHUS

OHepI/IpOBaTB MOHATHUAMU: PaAIHUOHAIIBHOC H JICUCTBUTEIILHOC qucio,

OOBIKHOBEHHAS U IECATHYHAS TPOOb, TIPOLICHTHI

BemonHATe  apudmMeTndeckue  omepanud ¢ PalUOHAIBHBIMH |

JICUCTBUTEIILHLIMH YHCIIAMHU

BoimonusaTe  nmpuOMMKEHHBIE — BBIYMCIICHHUS, HUCIHONB3YS  IpaBHIIa

OKPYIVICHUS, 1EJIaTh IPUKUJIKY U OLICHKY PE3yJIbTaTa BIYUCICHUI

OnepupoBaTh NOHATUAMU: CTENEHb C LIEJIBIM MOKa3aTeseM, CTaHJapTHas
(dopma 3anucH eHCTBUTENBHOIO YMCIIA, KOPEHb HAaTYpPaJbHOW CTENEHH;
UCTOJIb30BATh MOAXOAIIYIO (POPMY 3aIUCH JACHCTBUTENBHBIX YHCET JUIS

PEICHUA NMPAKTHYCCKUX 3a1a4 1 NPCACTaBJICHUA JaHHBIX

OnepupoBaTh MNOHSTUSAMM: CHHYC, KOCUHYC M TaHTE€HC MPOU3BOJILHOTO
yIia; MCIOJIb30BaTh 3allUCh MPOM3BOJIBHOIO Yyrja dYepe3 oOpaTHbIE
TPUTOHOMETPHUUYECKHE (PyHKIINU

YpaBHEHHsI 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJIOE,
palnoHaIbHOE, UppalOHAIIbHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE

BoimonHATe TmpeoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAKECHUH H
pelaTbs TPUrOHOMETPUYECKHE YPABHEHUS

BeImonHATe npeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPALlMOHATBHBIX
BBIDA)KCHUM M pellaTh OCHOBHBIC THUIIBI LEJIbIX, PALUOHAIBHBIX H
UPPALMOHAIILHBIX YPAaBHEHUI U HEPABCHCTB

[IpuMeHATh ypaBHEHMS W HEPABEHCTBA JUIS PEIICHUS MaTeMAaTHYECKUX
3aJ]a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIacTel HAyKU U pealbHOM KU3HU

MO,I[GJ'II/IpOBaTB PCaJIbHBIC CUTyallUUM Ha S3BIKC anre6pbl, COCTaBJIATH

BBIPpAXKCHUS, YPABHCHHA, HCPABCHCTBA IO YCJIOBUIO 3a1a4H, UCCICIOBATH



3.1

3.2

3.3

34

3.5

4.1

4.2

4.3

4.4

5.1

52

53

MIOCTPOCHHBIE MOJIENH C MCIIOJIb30BaHUEM aMIapara ajireopbl
OyHKIMH U TpaPuKH
OmnepupoBarh TOHATHAMH: (YHKIHSA, CIIOCOOBI 3amaHus (QyHKIHH,

o01acTh ONpeJeNeHUs] U MHOXECTBO 3HaueHuil (QyHKuuM, rpaduk

(byHKIMH, B3aMHO 0OpaTHBIE (QYyHKITHH

OnepupoBaTh MOHATUSIMH: YETHOCTh M HEUYETHOCTh (QYHKIUH, HYJIU

(GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA

Hcnonw3oBath rpaduku GyHKIUAN TSI pEeIICHUsT ypaBHEHUH

Crpouth W unTaTh TrpadUKH JIMHEHHOW (DYHKIIMH, KBaJAPATUIHOU
(GyHKINH, CTENEeHHOHN (PYHKIMH C IIeTTBIM TIOKa3aTeIeM

Hcnonk3oBath rpaduku GyHKIUE AN WCCIEIOBAaHUS MPOIECCOB H
3aBUCUMOCTEHN TPHU PEHICHUHU 3a/1ad U3 APYTUX y4eOHBIX MPEIMETOB H
peasibHOM  JKWM3HM, BBIpaXatb (opMyiamMu 3aBUCHMOCTH  MEXKIY
BEJIMYNHAMU

Hauana matemaTndeckoro aHaiansa

OnepupoBarh TOHATHSMHU: TIOCICIOBATCIILHOCTD, apuMeTHdYecKas |
reoMeTpHuuecKas Mporpeccun

OnepupoBaTh NOHATUAMU: OECKOHEUHO YOBIBaIoOIIas TIeoMeTpUyecKas
mporpeccus, cymMMa OECKOHEYHO YOBIBAIOIIEH TeOMETPUUCCKOM
MPOrpeccuu

3anaBath MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIIBHOCTEH M MPOTPECCHUN IS
pelIeHUs pealbHbIX 3a7a4 MPUKIAIHOTO XapaKTepa

MHo>xecTBa U JIOTUKA

OnepupoBath MOHATHAMHI: MHOXXECTBO, OTIEpAIIH HAJl MHOXKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT MAJisi OMNHCAHUS
pEbHBIX TPOIECCOB U SBICHHWMA, MPH PEIICHWH 3adad U3 JAPYTrux
Y4EOHBIX TIPEIMETOB

OnepupoBaTh  TOHATUSMHU:  OIpeNeJeHHe, Teopema,  CJEACTBUE,

A0Ka3aTCJIbCTBO



11 KIIACC

Kox
NpoBepsieMoro
pe3yJbTarTa

1

1.1

1.2

1.3

2.1

2.2

23

24

2.5

2.6

3.1

3.2

IIpoBepsiemble mpeAMeTHBbIE Pe3yIbTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeIbHOI NPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus

Yucna ¥ BEIYUCIICHUS

OnepupoBaTh MOHATUSMU: HATypalbHOE, II€JIO€ YUCIIO; MCIIOJIb30BaTh
NPU3HAKU JEIMMOCTH IEJIbIX YHCEeJ, Pa3joKEHHE 4YKClia Ha MPOCTHIC

MHOXXUTCIIN OJI9 PCIICHUA 3aaa4
OHGpHpOBaTI) MOHATUCM: CTCIICHL C PAallMOHAJILHBIM IMOKa3aTCJIEM

OHGpHpOB aTb IIOHATUAMMU: norapmbM quciJia, JCCATUYHBIC nu

HaTypajbHbIe JOrapupMbl
YpaBHEHUs U HEPAaBEHCTBA

[IpumMeHATh CBOWMCTBA CTENEHU I TMPEeoOpa3oBaHUS BBIPAKCHHIM,
ONnCprUpoOBaTh IMOHATHAMU: IMOKA3ATCIBHOC YPABHCHHC U HCPABCHCTBO,

peiiaTb OCHOBHBIC THIIbI ITOKAa3aTCIbHBIX ypaBHeHI/Iﬁ H HCPaBCHCTB

BeimonHaTe npeoOpazoBaHusl BBIpAXEHHM, COAEpKAIUX JOTapU(PMBbL;
OTIEpPUPOBATH MOHATHAMHM: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIbI IOTAPU(PMUUECKIX YPAaBHEHUHN 1 HEPABEHCTB
Haxoautsb pemieHus npocTelIux TPUroHOMETPUIECKIX HEPABEHCTB

OnepupoBaTb NOHATUAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH U ¢
pELICHUE; UCIOJIB30BAaTh CUCTEMY JIMHEWHBIX YPAaBHEHWM I PEILCHUS

MMPAKTUYCCKUX 3aaa4

Haxomute  pemieHMss IpPOCTEMIINX CHCTEM M COBOKYIIHOCTEMN

palrnOHAJIBHBIX ypaBHeHHI’I 1 HCPABCHCTB

MonenupoBaTh peanbHblE CUTyalldd Ha f3bIKE ajareOpbl, COCTaBISThH
BBIPAXCHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI IO YCJIOBMIO 3a]a4H,
UCCJIEA0BATh IOCTPOEHHBIE MOJEIM C HCIIOJIb30BAaHUEM amnmapara

anreOpbl

OyHKIHMH U TpaduKh

OnepupoBaTh MOHATHSIMH: TEpUOAWYECKAass (QYHKIUS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpeMyMma (YHKIHMH, HAHOOJbIIEee W
HaVIMEHbIIIee 3HAYCHHUS (PYHKIIMU HA MPOMEXKYTKE; UCTIONH30BATh UX IS

uccieoBaHus (PYHKIMH, 3aJaHHOU TpaduKoM

OnepupoBaTh MOHATUSAMH: TPApUKH ITOKA3aTEIBHOMN, JIOTapu(MIIECKON 1



33

3.4

4.1

4.2

4.3

44

4.5

4.6

4.7

TPUTOHOMETPUYECKUX (PYyHKIUI; H300pakaTb HMX Ha KOOPIMHATHOM

IUIOCKOCTH U UCIIOJIB30BATh I PELICHUS YPAaBHEHUN U HEPABEHCTB

N300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH Tpa(uKH JIHMHEHHBIX
YpaBHEHHH M HCIIOJIb30BATh HUX JUIS DPEIIEHUS CHCTEMbl JIMHEHHBIX
ypaBHEHUH

Hcnonb3oBath rpaduku (GYHKUMH 7S HUCCIEAOBAHUS IPOLECCOB U
3aBUCUMOCTEHN U3 APYTUX Y4eOHBIX AUCLUILINH

Hayasa MmaTemaTHueckoro aHajinsa

OnepupoBaTb MNOHATHUSAMH: HENpepbiBHAas (YHKIMS, MPOU3BOJHAS
(YHKLIMHU; HCHOJb30BATh T'EOMETPUYECKUH U  (PU3MUYECKUI CMBICI
IIPOM3BOJHOMN I PEIIECHNUs 3a1a4

HaxoauTe  NpoW3BOAHBIE  DJIEMEHTAapHBIX  (DYHKIUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (QyHKIIUH

Hcnonp3oBaTh TPOM3BOMHYIO JUIS  MCCIIENOBaHUS  (QYHKIMM  HA
MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUS K
MOCTPOEHUIO rpauKOB

Hcnonb30BaTh MpOM3BOJHYIO ISl HAXOXKJIEHUS HAWIYYIIErO pELIeHMs B
IPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKHX, 3a7a4ax
OnepupoBaTh MOHATUAMHU: IE€pPBOOOpa3Has M HHTErpaj; IOHUMATh
FE€OMETPUYECKUN U (PU3NYECKUN CMBICT UHTErpaja

Haxonute mepBoOOpa3zHble 3JEMEHTapHBIX  (YHKUUH, BBIYHCIATDH
uHTerpai no gopmyne Hetorona — Jleitoaua

PemraTe IMPUKJIAAHBIC 3aJa4d, B TOM YHCJIC COOMAJIbHO-D3KOHOMUYCCKOT'O

U (U3MUECKOro XapaKTepa, CPpeICTBAMH MaTEeMAaTHYECKOTO aHaIN3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KIIACC

Kon

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24
2.5
2.6

2.7

3.1

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

Yucna v BRIYUCICHUS

Panyonanbhple  yucna. OOBIKHOBEHHbIE M JIECSTHYHBIE JApPOOH, IPOLEHTHI,
OeCKOHEUHBIE  TEpPHOAMYECKHEe  JpoOu.  ApudMeThdyeckue  omepauuud ¢
palMOHATIBHBIMU YHUCIIAaMH, PeoOpa3oBaHUs YMCIOBBIX BbIpaxkeHui. [Ipumenenue
IpoOeil M MPOLEHTOB JUIsl PELICHUs MPUKIATHBIX 3a]ad M3 pa3jIMYHbIX OTpacieu

3HAHUU U peAIbHOU JKU3HU

JeicTBurenpHple  4ucia.  PanyMoHanbHBIE M MPpAlMOHAIBHBIE  YHCIIA.
Apudmernueckue omnepanuu C JACUCTBUTEIbHBIMH uuciaamu. [IpuOmmxéHHbIe

BBIUMCIICHHUS], IPaBUJIa OKPYIJICHHUS, IPUKHJIKA U OIIEHKA Pe3yIbTaTa BbIUUCICHUIM

Crenenp ¢ 1menbiM mokazateneMm. CrangapTHas ¢dopma 3amucy JeHCTBUTEITHLHOTO
yucina. Vcnonb3oBanue moaxonsimiei (GopMmbl 3alHCH ACHCTBUTEIbHBIX YUCET IS

pEeIICHUA NPAaKTUYCCKUX 3a4a4 U INPCACTAaBJICHUA JaHHBIX

ApudmMernueckuii KOpeHb HaTypajdbHOW cTemneHu. J[elcTBus ¢ apudmMeTHIeCKUMH

KOPHSIMU HaTypaJIbHOU CTEIIEHU

CuHyc, KOCHMHYC M TAHI'€HC YHCIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,

apPKTaHI'€HC YHUCIIOBOTO apryMeHTa
VYpaBHEHMS U HEPABEHCTBA
ToxmecTBa U TOXKIECTBEHHbIE TPe0Opa30BaHUs

[TpeoOpaszoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE

TpUTrOHOMETpHUecKHre HopMyIIbl

VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, penieHuWe HepaBeHCTBa. Meron

MHTEPBAJIOB

Pemienue nenbix U 1poOHO-pallMOHAIBHBIX YPAaBHEHHUH U HEPAaBEHCTB
Pemenue uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB

Perienue TpuroHoMeTpHUECKUX ypaBHEHUN

[IpumeHneHne ypaBHEHHI U HEPABEHCTB K PEUICHUIO MaTEeMaTHUECKUX 3a]a4 U 3a7a4

U3 PA3UYHBIX 00JIACTeH HAYKU U pPeaIbHOM KU3HH
OyHKIMH U TpaduKh

@Oyukiys, cnocoObl 3amanus ¢ynkuu. I'paduk ¢yHkumu. B3ammuo oOpartHbIe



byHKIAHA

OOnactp ompeneneHUs W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm QysKImm.

32 [TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKIUU
13 CreneHHas (QYHKUMS C HAaTypalbHbIM M LeNbIM Moka3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHs 7-0Oi CTENEHU
14 TpuroHoMmeTpuveckass OKpYKHOCTh, ONpPEACICHHE TPUTOHOMETPHUYECKUX (DYHKITHIA
' YKCJIOBOTO apryMeHTa
4 Haygana maTemMaTH4ecKkoro aHanmsa
il ITocienoBaTeaIbHOCTH, CIOCOOBI 3aaHUs MOCIedoBaTelIbHOCTEH. MOHOTOHHBIE
. MIOCJIE0BATEIBHOCTH
Apudmerndeckass U TeoMeTpHuecKass mporpeccuu. beckoHeuHo yObIBaromias
42 reoMmerpuueckas nporpeccus. CymMma OeCKOHEUHO YOBIBaroIIed reoMeTpu4ecKon
' nporpeccun. Dopmysa CI0XKHBIX NPOLEHTOB. lcnonp3oBaHue mIporpeccuu s
pEeIIeHNs peaibHBIX 3a7a4 MIPUKIAHOTO XapaKTepa
5 MHoKxecTBa U JIOTHKA
MHoxecTBO, omeparuu Haja MHOXecTBamu. [luarpammbl Ditnepa — Benna.
5.1 IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara s OINUCAaHUS pEeaJbHbIX
MIPOIIECCOB M SIBJICHUH, IPH PEIICHUH 33729 U3 APYTHX YUeOHBIX NMPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Harypasbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEN
1.2 Crenens ¢ pallMOHAIBHBIM MoKa3areneM. CBoMCTBa CTEIEHU
1.3 Jlorapudm uncna. /lecaTuynHble U HATypajibHbIE JOrapupMbl
2 YpaBHEHUs U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpAXKEHUH, COAEPIKALMX JIOTapU(HMBI
55 [TpeoOpa3oBaHue BbIpAXKEHUH, COAEPIKAIINX CTENIEHU C pallHOHAIbHBIM
' NoKa3aresiem
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IToka3aTenbHble ypaBHEHUs U HEPABEHCTBA



2.5

2.6

2.7

2.8

3.1

3.2
33
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

Jlorapudmuueckrue ypaBHEHUSI U1 HEPABEHCTBA

CucreMbl JIMHEWHBIX ypaBHeHUH. PelieHne mNpUKIaAHBIX 3a7ad C IIOMOIIBIO

CHCTEMBI JINHENHBIX YPaBHEHUN
CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHeHI/Ie ypaBHeHHﬁ, CUCTEM U HCPABCHCTB K PCHICHUIO MATCMATUYCCKUX 3aJ1aYq

W 3a71a4 U3 pa3IMYHbIX 00JacTel HayKH U pealbHOM JKHU3HU

OyHKIHH U TpaduKh

Oynkuus. llepuonnueckue ¢yHkmmuu. I[IpoMexyTKM MOHOTOHHOCTH (DYHKIIUH.
MakcumymMbl 1 MHUHUMYMBI (QyHKuuu. HauOomblnee M HauMeHblee 3Hau€HHUE

(GYHKIMN HAa TPOMEXKYTKE

Tpuronomerpudeckue GyHKIUH, X CBOIMCTBA U Tpaduku

[TokazaTenbHas 1 Jorapupmuyeckas GyHKIUH, KX CBOMCTBA U TpaduKu
Hcnonp3oBanue rpagkoB pyHKIMN ISl pELICHUs] YPaBHEHUH U IMHEHHBIX CHCTEM

Hcnonb3oBanue rpadukoB GyHKUMH A8 HMCCIENOBaHHMA  IPOLECCOB U
3aBHCUMOCTEH, KOTOpble€ BO3HHMKAIOT NpPU pEIIEHUH 3ajad M3 APYTUX Y4eOHBIX

IIPEIMETOB U PEAIBHOM JKU3HH

Havana maTemMaTn4yeckoro aHanusa

HenpepsiBable pyHKIIMN. MeTOA NHTEPBAJIOB /71 pEILIEHHUS] HEPABEHCTB
[IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NYECKUN CMBICT IPOU3BOIHOMN
[IpousBonHbie >nmeMeHTapHBIX (QyHKIUH. DOpMYyIbI HaXOXKICHHUS TPOU3BOIHOMN
CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKIIMH

[IpumeHneHne TPOU3BOAHOW K HCCIAEAOBaHUIO (GYHKIMA HAa MOHOTOHHOCTh H
SKCTpeMyMbl. HaxoxaeHne HauboJbIIer0o M HAaMMEHBUIETO 3HA4YeHUS (QyHKIUH Ha
OTpE3Ke

[IpuMeHeHre TPOU3BONHOM I HAXOKIECHUS HAWITYYIIero PEeNICHHs B IPUKIIAIHbBIX
3ajadax, MU OIpEeIeNIeHHs] CKOPOCTH TMpoliecca, 3aJaHHOro (GopMyJIoN WU
rpagukoM

[TepBooOpasnas. Tabmauia nepBooOpa3HbIX

WuTerpan, ero reomeTpruueckuii 1 GU3NUECKU CMBICI. BrIuucieHre HHTErpaia mo

dopmyne Hetorona — JleitOHua



IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJHET'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBepsieMoro
TpeOoBaHuUs

IIpoBepsiemble TPeOGOBaAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJbHON MPOrPaMMbl CPeIHEro 0011ero
oOpa3oBaHus

Bnanenue meromamMu J0Ka3aTeNbCTB, AJTOPHUTMAMH PEIICHHUS 3aJad;
yMeHHe (OpMyIMpOBaTH M ONEPUPOBATH MOHATHUSMHU: OIpEIENICHUE,
aKCcMoMa, TeopeMma, CIICJICTBUE, CBOMCTBO, MPHU3HAK, JI0Ka3aTebCTBO,
paBHOCHIIbHBIE (HOPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (HOpMyITUpOBaTH
0o0paTHOE M TMPOTUBOIIOJIOKHOE YTBEPXKICHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPLI, HCIOJB30BaATb MCTOA MaTeMaTHUECKOU HHAYKIOWH,
NPOBOJUTh  JIOKAa3aTeIbHBIC PACCYXJICHUS TpPU PEHICHUH 3ajad,
OLCHUBATH JIOTUYCCKYIO IMMPaBHUJIILHOCTDb paCCY)K[[eHI/II\/JI; YMCHUC
OINEePHUPOBATH TMOHITUSIMHU: MHOXKECTBO, MOJMHOXECTBO, ONEPALUU HaJ
MHOXCCTBaAMHU, YMCHUC HUCITOJIB30BAThH TGOPGTHKO-MHO)KGCTBGHHBIﬁ
ammapar Jyis OIIMCaHUs PEAbHBIX MPOIIECCOB U SBJICHHUN U TIPU PEIICHUN
3aga4, B TOM 4YHCIC H3 OPYrux y‘-Ie6HBIX npeaMeToB; YMCHUC
OTIEpPUPOBAThH MOHATUIMH: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIHUCHIBaTh Trpadbl pa3NUYHBIMU

croco0aMu; HCTIONB30BaTh rpadbl PH PEIICHUH 337134

VYMeHHe omnepupoBaTh MOHATHSAMHU: HATypaJbHOE YHCIIO, LEJI0E YHCIIO,
CTETIeHb C IENIBIM MOKa3aTeleM, KOpeHb HAaTypaJbHON CTENEeHH, CTENCHb
C panMoHAJIBHBIM  MOKa3zaTeleM, CTENeHb C  JACHCTBUTEIIHHBIM
mokaszareiaeM, Jorapupm UHMcIa, CHHYC, KOCHHYC ¥  TaHICHC
INPOMU3BOJIFHOTO YHCJIA, OCTATOK II0 MOAYJIO, PAIlMOHAJIBHOE YHCIIO,
UppalMOHAIbHOE  YMCJIO0,  MHOXKECTBA  HATypalbHbIX,  IIEJBIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCET, YyMEHHE HCIIOIb30BATh
NPU3HAKKU JIeTMMOCTH, HAUMEHBUIMHA OOIIMI JeTUTeNh W HauMEHbIIee
o01ee KpaTHOe, aropuT™ EBKIMIA mpu pemeHnn 3a1ad; 3HaKOMCTBO C
Pa3NUYHBIMM ~ TO3UIMOHHBIMHM ~ CHUCTEMaMH  CUHUCIICHUS;  yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHWH M TMPEoOpa30BaHMS BBIPAKEHHH €O
CTENEHsMU M JiorapudmMamu, NpeodpazoBaHUs IPOOHO-pAlMOHAIBHBIX

BBIp&)KCHHfI; YMEHUC OICPHUPOBATH MOHATHUAMMU: ITIOCIICAOBATCIBHOCTD,



apudmMeTnyecKas mporpeccus, reoMeTpudecKas porpeccus,
OECKOHEYHO YOBIBalOIIass TEeOMETPUYECKash MPOTPECCHUs; YMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX
dbopMyII; yMEHHE ONEpUPOBATh MMOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsDKEHHBIC KOMITJIEKCHBIC YHCIIa, MOIYJIb U apPTYMEHT KOMITJIEKCHOTO
gyrcna, ¢opMa 3amucd  KOMIUIEKCHBIX —ducel  (reoMeTpudeckas,
TPUTOHOMETpPUYECKass W  aiareOpamdeckas); yMeTbh IPOU3BOAUTH
apumeTHuecKue ACHCTBUS C KOMIUIEKCHBIMU YHCIAMU; TPUBOAHTH
MpUMEPHl  UCTIOJIB30BAHMSI  KOMIUIEKCHBIX  YHCEN;  ONEPHpPOBATH
MOHATUSAMM: MaTpuma 2xX2 u  3%3, omnpenenuTeslb  MAaTpPULbI,

FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACINUTECIIA

YMeHue onepupoBaTh MOHATHUSMHU: pPallMOHAIIBHBIE, HppalOHAIbHbIE,
NoKa3aTesbHbIe, CTENEeHHbIE, JOrapupMHUUECKUe, TPUTOHOMETPUUYECKHE
YpaBHEHHS U HEPABEHCTBA, HUX CHUCTEMBl; yMEHHE ONEpUpPOBATh
HOHATUAMU: TOXJIECTBO, TOXAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUH M HEPaBEHCTB, PaBHOCHIbLHOCTbH
YpaBHEHMH, HEpaBEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMbI C TMOMOILIBIO Pa3IMYHBIX MNPUEMOB; pelIaTh
YpaBHEHMsI, HEpPaBEHCTBA M CHCTEMBbl C [apaMeTpoM; HpPUMEHSThH
YpaBHEHHUS, HEPaBEHCTBA, UX CUCTEMbI JUIsl PELICHHS] MaTeMaTUYECKUX

3aa4 U 3a1a4 U3 pas3JIMIHbIX obnacreit HAayKH U peanLHoﬁ KHN3HU

VYMeHHe OnepupoBaTh MOHATUSAMH: (QYHKIHS, YETHOCTh (QYHKIHH,
NEPUOIMYHOCTh (DYHKIIUHM, OrpaHMYEHHOCTh (PYHKIIUH, MOHOTOHHOCTD
GyHKIHH, SKCTpeMyM (YHKIMH, HAaUOOJbIIIEE U HAUMEHBIIICE 3HAUYCHUS
(GYHKIMU Ha IPOMEKYTKE, HeMIpephIBHAS (DYHKIUS, aCUMITOTHI rpaduka
GyHKIMH, TIepBas U BTOpas Npon3BoaHAs (PyHKIMH, TEOMETPHUYECKUN H
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Has, ONpeneIEHHBIN
UHTETpajl; YMEHHE HAXOIUTh AaCHMOTOTHI rpaduka (GyHKINHU;, yMEHHUE
BBIUUCIIAT  IPOM3BOJHBIC CYMMBI, NPOHM3BEACHUS, YACTHOTO H
KOMITO3MIIMN (YHKIMH, HaXOAWTh YpaBHEHHE KacaTeNbHOH K Tpaduky
(GYyHKUIMH; yMEHHE HaXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONb30BaTh MPOM3BOAHYIO JUIS HCCIENOBAHUS (QYHKIHH,
HAXOJUTh HAWOOJbIINE M HAUMEHBIIWE 3HAYCHUS (YHKIMA; CTPOUTH
rpaguKy MHOTOYJICHOB C HCIIOJNIB30BAHUEM armapaTa MaTeMaTHYECKOTO
aHanu3a; TPUMEHATh NPOM3BOJHYIO JJISI HAXOXIEHHUS HAWIy4IIero

pE€iCHud B HNPHUKIAJAHBIX, B TOM YHCJIC COLHAJIBHO-DKOHOMHWYCCKUX H



(UBUYECKUX 3a/1avax; HaXOAUTh TUIOMIAAN U 00BEMBI GUTYP C TTIOMOIIBIO
I/IHTeraJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATEMATHUYCCKOTI'O MOI[CJII/IpOBaHI/ISI C

nmoMoIbio auddepeHnaIbHbIX YpaBHEHUH

YMeHne omnepupoBaTh TMOHATHAMH: Trpaduk QyHKIUH, OOpaTHas
GbyHKUMS, KOMMO3ULMSA (YHKUUH, JTUHEHHas (yHKIMs, KBaJIpaTU4Has
byHKIMS, panuoHagbHas byHKIHA, CTEIIeHHAast byHKIHA,
TPUTOHOMETpUYECKHE  (PYHKIMH, OOpaTHble TPUTOHOMETPUUYECKHE
dyHKIMM, TOKa3aTelnbHas | Jorapudmuyeckas (GYHKIHUH; YMEHHE
CTpOUTh TpadUKu H3YyYEHHBIX (YHKIMH, BBIIOJIHATH NMPEoOpazoBaHMS
rpaduKoB (YHKIUH, UCTIONB30BaTh TPAPUKH ISl U3yUEHUs TPOIIECCOB U
3aBUCUMOCTEH, MpU pelleHUH 3ajad U3 JAPYyruxX y4eOHBIX MPEeIMETOB U
3a7a4 U3 peabHON JKU3HU; BBIPAXATh (POPMYJIaMH 3aBUCHIMOCTH MEXITY
BEJIMYMHAMH; HCIOJNb30BaTh CBOMCTBA W Tpapuku (QyHKUIUH 1uis
peleHus ypaBHEHHI, HEPABEHCTB M 3a/1a4 ¢ apamMeTpaMu; n300pakaTh
Ha KOOPAMHATHOM IIIOCKOCTM MHOXKECTBA pEUICHWM YypaBHEHMIA,

HCPABCHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 33Jaud Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
MPOLEHTHI, AOJIM U YacCTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 33Jla4y U3 00JIaCTU YIPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHS, HEPABEHCTBA U MX
CUCTEMBI II0 YCJIOBMIO 3aJaud, MCCIENOBATH IOJIYYEHHOE pELIECHUE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJNbTAaTOB; yYMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallUM Ha $I3bIKE MATEMATHUKH; COCTAaBJISATH BBIPAXKCHMUS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl IO YCJIOBHIO 33J]1ayH,
UCCIIEIOBaTh ITIOCTPOEHHBIE MOJEIN C HCIOJb30BaHUEM aIlapara

anreOpbl, UHTEPIIPETUPOBATH MOTYUYEHHBIN pe3yabTaT

VYMeHHue onepupoBaTh MOHATUAMHU: CpelHee apuMeTHIECKoe, MeInaHa,
HauOoJpIlee M  HAaWMEHblLIEe 3HAYEHHUs, pa3Max, JUCHepcHs,
CTaHAApPTHOE OTKJIOHEHHWE YHCJIOBOrO Habopa; yMEHHE W3BJIEKaTh,
MHTEPIPETHPOBATh WH(GOPMAIMIO, TMPEACTaBICHHYI0O B TaliHIax, Ha
JIrarpamMMax, rpadukax, OTpakarollylo CBOMCTBA PEaIbHBIX MPOIECCOB U
SIBJICHUI; TIPEICTABIATh HH(POPMAIIMIO C TIOMOIIBIO TAaOJIHIl M AUarpamw;
HCCIIEI0BAaTh CTATUCTUYECKUE TaHHBIC, B TOM 4YHCJIE C NPHUMEHEHHEM
rpadUuecKuX  METOJOB UM  DJIGKTPOHHBIX  CpPEACTB; rpaduyecku
UCCIIEI0BaTh COBMECTHBIC HAOMIOACHHS C TOMOIIBIO JHarpaMm

pacceuBaHys U JIMHEWHON PErpeccuu
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YMeHue onepupoBaTh IMOHATHSAMHU: CIYyYalHBIM ONBIT W Clly4alHOE
COOBITHE, BEPOSITHOCTb CIy4yallHOrO COOBITUS; YMEHHE BBIYHMCIIATD
BEPOATHOCTh C HCIOJB30BaHHWEM TIpaUuecKux METOJOB; MPUMEHSTbH
(bopMyJIBl CIIOKEHUSI M YMHOXEHHS BEpOSTHOCTEH, (HOopMyiy MOTHOU
BepOsITHOCTH, hopmyny bepHyin, komOuHaTopHBIE (GaKThl U (OPMYJIBI,
OLICHUBATh BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpOBATh
MOHSATUSAMM: CJly4yailHas BeJWYHMHA, paclpeiesieHue BEpPOSITHOCTEH,
MaTeMaTHYeCKOe OKHUIaHHe, IUCIEPCHS M CTaHJApTHOE OTKIOHEHHE
CIyJailHOW BENWYHWHBI, (YHKIHHA pactpeneicHusi W IUIOTHOCTH
PaBHOMEpPHOT0, TOKa3aTeIbHOTO W HOPMAJbHOTO paclpeneieHHi;
YMEHHE MCIOJIb30BaTh CBOWCTBA W3YYEHHBIX pACIpPENCICHUN Uit
pellleHrs 3aJa4y; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJNBIIMX YHCET,
METOABI BBIOOPOYHBIX HCCIICOBAHUH; YMEHHE TPHUBOIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA OONBIIMX YHCENT B MPUPOAHBIX U OOIIECTBEHHBIX
SABJICHUAX; YMCHUC OIICPUPOBATH MOHATHAMU: COYCTAHUC, IICPECCTAHOBKA,
YHUCIIO COYETaHWH, YHMCIO TepecTaHOoBOK; OuHOM HpioTOHa; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PacCyKICHHS IS PEIICHHS 3a/1a4;
OIICHUBATh BEPOSTHOCTH peanbHbIX COOBITHI; COCTaBIISITh

BEPOSITHOCTHYIO MOJIEIb M HHTEPIPETUPOBATH NOJYUEHHBIA pE3yabTaT

YMeHue onepupoBaTbh IOHATUSMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVA, IUIOCKMH yroOJ,
JIBYI'PAaHHBIA yroJ, TPEXTPAHHBIA YIroJ, CKPEIIMBAKOLIUECS IPSIMBIE,
MapaJuIeIbHOCTh U NEPHEHAMKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPAMBIMH, YTOJ MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY
IJIOCKOCTSIMU, PACCTOSAHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSAMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSMHM; YMEHUE HUCIIOIb30BATh IPH
pelIeHnH 3ajad U3ydyeHHble (DAKTBI U TEOpPEeMbl MJIAaHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEro MHpa; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IIOMOIUBI) T€OMETPUYECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMHU NPAKTUYCCKUC 3a1a4n

YMeHne onepupoBaTh MOHATUAMH: IUIoUIanb (GUrypbl, 00bEM (GUrypsl,
MHOTOTPAaHHHK, HPaBIJIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOIPaHHUKA,
Ky0, mapajuienenuresn, Npu3Ma, NUpaMuaa, Qurypa u IMOBEPXHOCTb
BpalleHus], NWINHAP, KOHYC, Imap, cdepa, Momaas cdepsl, IUIOmab
MOBEPXHOCTH TMHPaMHJIbI, TPU3MBI, KOHycCa, LWIMHApA, 00BEM KyOa,

MPSIMOYTOJIBHOTO Mapaijiesienumnea, MUpaMuabl, TpU3Mbl, LWIHHIPA,
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12

13

KOHyCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEUEHMs] KOHyca W LIWJIMHJIPA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEUYEHHE I1apa, IUIOCKOCTD,
Kacaromascs cdepbl, HUIUHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOT'OTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpPBl U TMOBEPXHOCTH
BpalIEHUs, UX CEYECHMs], B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHSITh CBOMCTBAa T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
dbopMyIUpOBaTh OMPENEIICHUs U3yYaeMbIX (PUTyp, BBIIBUTaTh TUIOTE3bI
O CBOICTBaxX M MpPU3HAKAX T€OMETpUYECKUX (GUTYp, 0OOCHOBHIBATH WIIH
ONpoBepraTh MX; YMEHHE TPOBOAMTH Kiaccuukanuioo Quryp o
pa3IMYHBIM TpPHU3HAKaM, BBHIMOTHATH HEOOXOAUMBIE JIOMOJHUTEIbHBIC

MMOCTPOCHUS

YMeHue omepupoBaTh IMOHATHSAMH: JBW)KCHHE B IMPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHMe TMOMO00MS, TMOMO0HBIE QUTYPBI; YMCHHE
pacrio3HaBaTh paBHbIC W MOJOOHBIC (PUTYpBI, B TOM YHUCIIC B MPHUPOJIE,
HUCKYCCTBE, apXHTEKTYpPE; HCIIOJIb30BATh T'C€OMETPHUSCKHE OTHOIICHHUS
NpU PEIICHWU 3a/1ady; HAXOJWTh TEOMETPUYCCKHE BEIMYUHBI (IJIMHA,
yroj, IJIomaab, O0BEM) MpPU PEUICHUH 3aJad M3 JIPYTUX YICOHBIX
NPEMETOB M U3 PEaJbHOM JKU3HU; YMEHHE BBIUUCIIATH TE€OMETPHUYCCKHUEC
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMAaNb, O0BEM, IUIOMIAb TOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBbIC (DOPMYJIBI M METOJbI, B TOM YHUCIE: ILUIONIAIb
MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IWIHHIPA, TUIOIMAAb CPEphI;
00bEM Ky0a, MPSMOYTOJBHOTO TMapajuIe/ICIHIea, MMPaMUJIbI, TPHU3MBI,
MWIMHApPA, KOHYyca, IIapa; yMEHHWE HAXOJUTh OTHOIICHHE OO0BEMOB

noJ00HBIX uUryp

YMeHue onepupoBaTh MOHATUSAMU: NMPSMOYTOJIbHAS CHCTEMA KOOPUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOpAa, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YHCIO, pa3joXKeHHe BeKTopa Mo 0Oasucy,
CKQJIIPHOE TMPOU3BEJCHUE, BEKTOPHOE IMPOU3BEICHUE, YIOJl MEXKIY
BEKTOpPAMH; YMEHHUE HCII0JIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUTSL  PEIIeHUS TEOMETPHUYECKHUX 3aJad M 3a]ad JAPYyruX Y4eOHBIX
IpeIMETOB

YMmenue BbIOMpaTh NOAXOMAIIMM METOA JJis pelleHHus 3ajauu;
MOHMMAaHWE 3HAYMMOCTH MATEMaTHUKH B HW3YYCHHH NPUPOIHBIX H
OOLIECTBEHHBIX  MPOIECCOB M  SBJICHMI; YMEHHE paclO3HaBaTh

MMPOSBJICHUC 3dKOHOB MATCMATUKHW B HUCKYCCTBC, YMCHHUC IIPHBOJUTH



MpUMEpPbl MAaTEMAaTUYECKUX OTKPBITUH POCCHUHUCKONM W  MHUPOBOHU

MaTeMaTHUYECKOU HayKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

IIpoBepsieMblii 3JIeMeHT coAepKaHUA

Yucna v BBIYMCIICHUS
Harypasbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEN

Pammonanbupie  ywcna. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOH, TPOIECHTHI,

OECKOHEUHBIE NepuoaANvICCKUC I[pO6I/I

ApudmeTndeckuii KOpeHb HaTypajdbHOW cTerneHu. [lelcTBus ¢ apudMeTHIeCKUMU

KOPHSIMU HaTypaJIbHOM CTEIIEHU

Crenens ¢ 1enbiM nokazatesnem. CTeneHb ¢ paluoHaIbHBIM Noka3areneM. CBoiicTBa

CTCIICHHU

CuHyC, KOCHHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,

apKTaHI€HC YHUCIIOBOIO apryMeHTa
Jlorapudm umcna. [lecsaTndnble U HaTypajibHbIe JOrapupMbl

JleiicTBuTenpHble uyucaa. ApudMeTHUecKue Omepauud ¢ JIeHCTBUTEIbHBIMU
yuciamu. [IpubnnxEHHble BRIYUCIEHNUS, paBUjla OKPYIJIEHUS, IPUKUIKA U OLIEHKa

pe3yibTaTa BEIUUCICHUN

[TpeoOpa3oBaHue BbIpaXKEHHI

KommekcHsle yncna

YpaBHEHUS 1 HEPABEHCTBA

Lensle u 1poOHO-palioHaIbHbIE YPaBHEHUS
WppaunonanbHble ypaBHEHUS

TpuronomeTpuueckue ypaBHEHHs

[TokasarenpHbIC U JIOTApUPMUICCKUE YPABHEHUS
Lemnpie u 1poOHO-paIOHATHHBIC HEPABEHCTBA
UppanmonanbHbie HEpaBEHCTBA

[TokazaTenbHbIe U TOrapuPMUUECKHE HEPABECHCTBA
TpuronomeTprueckue HEPABEHCTBA

Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeauTenb MaTPUILIbI

DyHKIUU U TpaPUuKH



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
52

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OynHknus, crnocoObl 3amaHus ¢yHkuuu. ['padux ¢yHkuuu. B3aumHo oOpaTHBIC

¢ynkuuu. YétHble 1 Heu€THBIe QyHKIMU. [leproanueckue GpyHKINH

OOnactb ompeneneHUs W MHOXKECTBO 3HaueHU QyHkumu. Hymn ¢yHxmmu.
[IpomexyTkn  3HaKomocTostHCTBAa.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcumyMbl ¥ MHHUMYMbI (yHKIMM. HawmbGonbliee ¥ HauMeHbllee 3HAYCHHE

(GYHKIIMN Ha IPOMEXKYTKE

CrenenHas (yHKIUS C HaTypaJbHbIM M LENbIM IOKa3areneM. E€ cBoiicTBa u

rpaduk. CBoiicTBa 1 rpaduK KOPHS /-0l CTENICHH
Tpuronomerpuieckue GyHKIIUU, UX CBOMCTBA U rpaduku
[TokazaTenpHas u norapudmudeckas GyHKIINH, KX CBOWCTBA U TPapUKH

Toukm pa3peiBa. AcuMmnToThl TpadukoB ¢ynknumii. CsoiicTBa  (QyHKIUH,

HEIPEPHIBHBIX HAa OTPE3KE
ITocnemoBaTeALHOCTH, CIIOCOOBI 3a0aHUA OCIEN0BATEILHOCTEH
ApudmeTrndeckast 1 reoMeTpuueckas nporpeccuu. opmyna CI0KHBIX TPOICHTOB
Hauana maTemaTuyeckoro aHanuza

[TpousBoanas ¢hyuknuu. [Ipon3BoHbIE IeMEHTApHBIX (PYHKITUH

[IpumeHneHne TPOM3BOAHOM K HCCIEAOBAaHWIO (YHKIIMH HAa MOHOTOHHOCTH U
9KCTPEMYMBI. HaxoxcneHHe HaI/IGO.HBH_ICFO U HAaUMCHBIICTO 3HAYCHUA (I)YHKI_II/II/I Ha

OTpe3Ke
[TepBooOpasnas. MuaTErpan

MHokecTBa U TOTHKA

MHoOXecTBO, ornepaiuy HaJ MHOKecTBamu. Jluarpammel Diinepa — Benna
Jloruka

BeposTHOCTB 1 cTaTUCTHKA

OnucarenbHas CTaTUCTUKA

BepostHocTh

Komb6unaropuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsiMbIE ¥ IJIOCKOCTH B TPOCTPAHCTBE
MHOrorpaHHuKu

Tena v MOBEpXHOCTH BpaIllCHUS

Koopannats! 1 BEKTOpPEI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

Anrebpa m Havana aHanmm3a. MopakoBud A.I'. YyeOHuk 1y 00mieoOpa3oBaTeIbHBIX
OpraHu3aIuii.
Anrebpa u Havasia MmaTematudeckoro anammsa. 10-11 kmaccel. JIuktantel. Konte A.C. U3n.

Vuurens, 2025.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://fcior.edu.ru
https://math-ege.sdamgia.ru

http://alexlarin.net

http://www.edu.ru/index.php

https://m.edsoo.ru
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