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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblli Kypc «Anredbpa ¥ Hayalla MaTEMaTUYECKOTO aHaIu3a» SBISETCS
OJIHUM W3 HauOoyiee 3HAYMMbBIX B IPOrpaMMe CpeaHero oodiiero odpa3oBaHws,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAeT MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEeHHsI BCEX €CTECTBEHHO-HAYUHBIX KypCOB, a C APYroi CTOpOHBI, (OpMUPYET
JIoTUYecKoe U aOCTPAaKTHOE MBIIICHHE 00Yy4aloluXCcsi Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUSI MH(OPMATHKHU, OOLIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro ydeOHOro Kypca oOydaromiyecsi OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM HayKd, KOTOpas (OpMYJIUPYyeT CBOU
JOCTHXKEHUSI B MaTeMaTU4ecKon opme.

VY4eOHbIli Kypc anreOpbl M Hayajd MaTEMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY [Jisi YCIEIIHOTO OBJIQJICHUSI 3aKOHAMHM (PU3UKH, XUMUHU, OHUOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUSI DKOHOMUKH U OOIIIECTBEHHOM KU3HH,
MO3BOJISIET OPUCHTUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX MJIs JalibHEIero oOpa3oBaHUd U B
MOBCEIHEBHOM KU3HU. B TO ke Bpems OBlajieHue aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLMSIMHU aureOpbl M MaTeMaTUYeCKOro aHalin3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TOMOILIBI0 MHAYKIMH U PacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
00001IeHne W KOHKPETH3allMio, a0CTparupoBaHWE W aHAJIOTHIO, (HOPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone m3yuenus ydeOHOro Kypca «Anrebpa M Hayaia MaTEMaTHYECKOTO
aHanM3a» OOydYarolIMecs MOJMy4YalOT HOBBIM OMBIT PEIICHUS TPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJEJIEH pealbHbIX CHUTYalHil,
UHTEpPOpETalMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCSI C  MpUMEPAMU
MaTeMaTU4YeCKUX 3aKOHOMEPHOCTE B TMPUPOAE, HAyKe U HUCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

Y4eOHbIli Kypc 00y1alaeT 3HAYUTEIbHBIM BOCIHUTATEIBHBIM MOTEHIIMAIIOM,
KOTOpBIN peanu3yeTcsi Kak uepe3 ydeOHbI MmaTepual, CHOCOOCTBYIOIIHMA
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK M 4epe3 crnenuduky ydeOHOM
NEATENIbHOCTH, TpeOyoleil MNpOoJOKUTENbHONM  KOHUEHTpPAllMM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHoBe MeTonuku 00ydeHus anredpe n HayajlaM MaTeMaTHIECKOTO aHaIn3a
JIEKUT ACATEIbHOCTHBIN IPUHIUIT OO yUEHHUSI.

B cTpykType yaeOHOTO Kypca «Anrebpa u Hayasia MaTeMaTHIeCKOTO aHaTN3ay
BBIJICJICHBI  CIICIYIOLIUE COJAEpKaTelIbHO-METOANYEeCKUe JuHuu: «Yucia u
BBIYUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hauama
MaTreMaTH4ecKoro aHaiauza», «MHoxecTBa U Joruka». Bce OCHOBHbIE
COJIEPKATENIbHO-METOJUYECKUE JIMHUU HW3Y4YaloTCsl Ha MPOTSKEHUHM JBYX JET



0o0y4eHHs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMHU U pa3fenamu. JlaHHbI yueOHbIN
KypC SBJISIETCS WHTEIPAaTUBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe conepKaHHue
HECKOJIbKUX MaT€MaTUYECKUX TUCLUIUIMH, TAaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHaJIU3, TEOPHUSI MHOKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaromniuecs: OBJiaJieBaloT BCE Oosiee MUPOKUM MaTeMaTUYECKUM
anmnaparoM, y HUX MOCJEA0BATEIbHO (DOPMUPYETCS U COBEPLICHCTBYETCS YMEHHE
CTPOUTh MaTEeMaTHYECKYI0 MOJENb pPEabHOM CHUTyallud, NPUMEHSATh 3HAHUS,
MOJIYYEHHbIE TPU M3YYEHHHM YYEOHOro Kypca, ISl pelIeHUsT CaMOCTOATEIbHO
chopMyIMpPOBaHHOW MaTeMaTHYECKOM 3alaud, a 3aTeM HHTEepPIPETUPOBATH CBOM
OTBET.

CopepxarenbHo-MeToANYECKas: JIMHUA «YHucoa ¥ BBIYMCICHUS 3aBeplIacT
(opMHUpOBaHUE HABBIKOB HMCIOJIB30BAHUS JIEHUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO Ha YpOBHE OCHOBHOIO 0011ero oopasosanus. Ha ypoBHe cpennero oouiero
oOpa3zoBaHus 0co00€ BHUMaHUE  yhenseTcss  (OPMUPOBAHMIO  HABBIKOB
paIlMOHANIBHBIX BBIYMCICHUN, BKIIOUAIOMIUX B Ce0s MCIOJBb30BAHHME Pa3TUUYHBIX
dopM 3amucu YmMcia, yMEHHUE JeNaTh MNPUKHUJIKY, BBIIOJHATH NPUOTMHKEHHBIC
BBIUMCIICHUS, OLIEHWBATh YHMCIIOBBIE BBIpaXEHUsS, pabOTaTh C MAaTeMaTHYECKUMU
KOHCTaHTaMHU. 3HAKOMbIe OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, LENbIX,
palMOHANIBHBIX W JCHCTBUTENIbHBIX  YUCEJ  JIONOJHSIOTCS ~ MHOMXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THUX MHOXKECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My crenupuyeckue 3aJayd U ONepaluu: JeJIeHHe HaIelo,
ONEpUPOBAHUE OCTATKAMM Ha MHOXKECTBE II€JIbIX 4YHCeN, O0COOble CBOWCTBA
paIMOHANIBHBIX M UPPALMOHAIBHBIX YUCEN, apu(PMETHUECKUE OMepaluu, a TaKKe
U3BJICYEHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
bnaromapsi mocrnenoBaTeIbHOMY PACHIMPEHHUIO Kpyra HCIOJNb3YEeMBbIX YHCET U
3HAKOMCTBY C BO3MOKHOCTSIMH WX NMPUMEHEHUsS JUIsl pElIeHUs Pa3IMYHbIX 337124
dopMupyeTcsi pe/IcTaBICHUE O €IMHCTBE MaTEeMaTHUKU KaK HAayKd U e€ poiid B
MOCTPOCHUHM MOJIETIEH pPeallbHOTO MHpa, HIMPOKO HUCIOJB3YIOTCS 0000IIeHHEe U
KOHKPETHU3AIIHS.

JIuans «YpaBHEHUS W HEPABEHCTBA» PEANIM3yeTCs] Ha IPOTSIKEHUU BCETO
oOyuyeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
paznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ad. B
pe3ysbrate OOydarIHecs OBJIAJIEBAIOT PA3IUYHBIMA METOJAMHU  PEIICHHMS
palMoOHANbHBIX, HUPPAlMOHANBHBIX, IOKAa3aTENbHBIX, JIOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPAaBEHCTB U CHUCTEM, a TaKXKe 3ajad,
coxepkaliux mapamerpsl. llogydeHHbIE yMEHUs IIMPOKO HCIIONB3YIOTCA IpH
UCCJEN0BAaHNH (DYHKIMI ¢ MOMOIIBIO MPOU3BOAHON, NPHU PEIICHUH MPHUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HanOOJBbIINX M HAaUMEHBIINX 3HAYeHUNH ()YHKLIUU.
JlaHHas copeprkaTeibHasi JUHUS BKIIOYAET B ceOs Takxke (pOpMHUpOBaAHHE YMEHHI
BBIMONHATh  pacu€Tel 1o  (opMmynaMm, MpeoOpa3oBaHUs  PalMOHATIBHBIX,
UpPpAIMOHATBHBIX M TPUTOHOMETPHUECKUX BBIPAKEHHUH, a TaKKe BBIPAXKECHUH,
coJlepKalllUX CTENeHH W Jiorapupmbl. brarogaps u3ydeHHIO airedpanyeckoro
MaTtepHuaia IpOUCXOJUT JajbHEMIIee pa3BUTHE AJITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00yYaromuxcs, (POPMUPYIOTCS HABBIKU JCTYKTUBHBIX PACCYKICHUM,



paboThl C CHUMBOJBHBIMU (OpMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PAaBEHCTB U HEpaBEHCTB. Anredpa npeaiaraer 3 PpeKTuBHbIE
MHCTPYMEHTBI [JIsl pEUIeHUs] MPAKTHYECKUX M €CTeCTBEHHO-HAay4HbIX 3a/ad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToandeckass JUHUS «DyHKIUMU U rpaduKu» TECHO
NeperieTaeTcs ¢ JAPYTMMU JIMHUAMHM Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JJa€T MOCJIEIOBATENbHOCTh U3YUEeHHsI MaTepuana. M3yuenue cTeneHHou,
MOKa3aTeNbHOM, JIorapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUI, UX CBOMCTB
U rpaUKoB, UCIOJIb30BaHUE (PYHKUUHN JJs1 pelIeHus 3ajay U3 APYruX y4eOHbIX
PEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaKk U C pElICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3sNUYHBIMUA BEJIUYMHAMH, MCCIE0BaTh IMOJyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:KaTeIbHON JTMHUY HAlleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJISIONIMX BHIPAXKATh 3aBUCUMOCTH MEX]1y BETUUMHAMU B PA3IMYHOM
dopme: aHanuTHUECKOU, rpaduueckoi u cioBecHor. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUJICHUS, CHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AIIMH, UCTIOIB30BAHUIO AaHAJIOTH.

CopnepxarenpHas JuHug «Havama maTeMaTH4YecKOro aHain3ay MO3BOJSET
CYILIECTBEHHO PACUIMPUTh KPYT KaK MAaTeMaTUYECKHUX, TaK W MPUKIATHBIX 3ajad,
JOCTYNHBIX OOyYaOUIUMCS, TaK KaK Y HHUX MOSBISETCS BO3MOXKHOCTb CTPOHTH
rpaUKu CIOXHBIX (YHKLUH, ONpeAensiTh UX HauOOJbIIME M HAUMEHBLINE
3HAYEHMsI, BBIYMCIATH IUIOMAAU (GUIYp U OOBEMBI Tel, HAXOAUTH CKOPOCTH U
yCcKOpeHHMsl TmpoleccoB. JlaHHas conepikaTesbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOEHHUS] MaTEeMaTHMYECKUX MOJENEeH peasbHbIX CHUTYyalui,
MO3BOJISIET HAXOAUTh HAUJTYUIlIee PElIeHUE B IPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-
HKOHOMUYECKHUX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH MaT€MaTHYECKOrO aHajIu3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMaAIBLHO-JIOTHYECKOTO U KPEaTUBHOTO
MBILUIEHUS, (OPMHUPOBAHMIO YMEHUH pacHO3HABATh MPOSIBICHUS 3aKOHOB
MaTeMAaTHUKU B HayKe, TEXHUKE U ucKyccTBe. OOydaromuecs y3HatoT O BbIIAIOIIUXCS
pe3yabpTaTax, MOJTYYEHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKU KaK HaykKd, U 00 X
aBTOpax.

CopnepxarenbHo-MeToqUuYecKas TMHUA «MHOXKECTBa U JIOTUKa» BKIIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MAaTeMaTH4eCKOW JIOTMKH. TeopeTHuKo-
MHO>KECTBEHHbBIE MTPEICTaBICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHONH MaTEeMAaTUKH
W MpejaraloT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHSAIOIIMA BCE pa3Jieiibl
MaTeMaTUKH W €€ TNPWIOKEHWH, OHMU CBA3BIBAIOT pPa3Hble MaTeMaTUYECKHUE
JUCLHUIUIMHBL M HMX NPWIOKEHUs B enuHoe nenoe. lloatomy BaxkHO naarth
BO3MOXHOCTh OOYyYaloIIEMYCsl IOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN  SI3bIK
COBPEMEHHON MaTeMaTHKU M HCIIOJIb30BaTh €ro JUIsl BBIPAXKEHHSI CBOMX MBICIEH.
JlpyruM BaXKHBIM TPU3HAKOM MaTeMAaTHKH KaK HAayKH CJeIyeT MpHU3HaTh
CBOICTBEHHYI0 €l CTpOrocTh OOOCHOBaHMUU M CJEAOBAHHME OMNPEIEIEHHBIM
IpaBWJIaM  [OCTPOEHUS  JOKA3aTeJNbCTB.  3HAKOMCTBO C  3JEMEHTaMH
MaTe€MaTU4YeCKON JIOTUKH CIIOCOOCTBYET Pa3BUTUIO JIOTMYECKOIO MBILUICHUS



00y4JarommXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYXKICHUS Ha OCHOBE JIOTHYECKUX
npaBuI, GOPMUPYET HABBIKA KPUTHUECKOTO MBIIUICHHS.

B yueObHOoM Kypce «Anredpa M Hadajla MaT€MaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOTO MOJCIHPOBAHUS, KOTOPHIC MPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHMIO HABBIKOB TIOCTPOCHHUS MOJENEH pealbHbIX
CUTyalluid, WCCJICAOBAHMS 3TUX MOJENEH C TIOMOIIBIO armapaTa ajreOpbl
MaTEeMaTHYCCKOTO aHaIu3a, WHTEPIPETAHNH ITOTYyYECHHBIX pEe3ynbTaToB. Takue
3aJIaHUS BIUICTCHBI B KKIBIA M3 Pa37eiiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOr0 Kypca IMUPOKO HMCTOJB3YETCS IS PEIICHHs TMPUKIATHBIX 3amad. [lpu
pEIICHUM  PEAbHBIX  MPAaKTHYECKUX  3ajJad  OOydYarolyecs  pa3BHBAIOT
HAOJIFOIaTeILHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000IaTh W  KOHKPETU3MPOBATH  MPOOJIEMY.
JlesTenbHOCTh TIO  (OPMHUPOBAHUIO HABBIKOB pEIICHUS TPHUKIQJAHBIX 3a7ad
OpraHU3yeTCs B IPOIIECCe 3YUYCHUS BCEX TEM YU4eOHOTro Kypca «Ayredpa v Havyaa
MaTEMaTHYCCKOTO aHAIH3a.

Ha n3yuenue yueOHOr0 Kypca « Airedpa v Hayaiaa MaTeMaTHICCKOTO aHATU3ay
orBoauTcs 272 yaca: B 10 kiacce — 136 gacoB (4 yaca B Heenmo), B 11 kiracce — 136
4acoB (4 yaca B HEJICIIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie yncina. OOBIKHOBEHHBIE W JIECATUYHBIC APOOHU, MPOIEHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. I[lpumeHenue apoOGell U MPOLEHTOB IS
pelIeHus MPUKIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACiIel 3HAHUN U pEeAIbHOM KU3HHU.

JlelicTBUTENIbHBIE 4YHCTA. PalMOHAIbHBIE W UPpAlMOHAIBHBIE YHCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHuCia U ero cBoicTBa. [IpuOnmxkEHHbIC BHIYMCICHUS, TTpaBUiIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUI.

Crenenb ¢ 1ensiM  nokazareneM. bunom Herotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMucH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JAHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAIBHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJbHBIM MOKa3aTelieM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uyucna. CpoiictBa norapupma. JlecsaiTHUHbIE W HATypaJbHbIE
Jorapudmel.

CuHyc, KOCHMHYC, TaHT€HC, KOTAHI€HC YHCIIOBOI'O apryMeHTa. ApPKCHHYC,
ApPKKOCHHYC M ApKTaHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxagecTBa © TOXKAECTBEHHBbIE TMpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHS U ypaBHEHUs-ciencTBHs. HepaBeHCTBO,
pelIeHne HEpaBEeHCTBA.

OCHOBHBIE METOJIbI PEIICHUS IENBbIX U APOOHO-PAIMOHATBFHBIX YPaBHEHUN U
HEPABEHCTB. MHOro4wiIeHbl OT OJHOW IE€pPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nenbiMu koddpuimeHtamu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, CONEPKAIINX CTETICHU U KOPHH.

Nppanuonansubie ypaBHeHUsI. OCHOBHBIE METO/IbI PEIIEHUS UPPALIMOHATIBHBIX

YPaBHEHHUM.

[lokazarenbHble ypaBHeHHS. OCHOBHBIE METOJbI PEIICHUS IMOKAa3aTeIbHbBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YpaBHEHUS. OcHOBHbIE METO/IbI peuieHus
norapuMUYECKUX YPaBHCHHH.

OcHOBHbIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHM. PellieHne TpuroHoMeTpUIECKUX YPAaBHEHUM.
Pemienne cucrtem INHMHEHHBIX ypaBHEHUW. MarTpuna CUCTEMbl JIMHEHHBIX

ypaBHeHUW. OnpenenuTenb MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,

BBIYMCIICHUE €r0 3HAYEHUs, NPUMEHEHUE OMPEACHUTENS IJIs PELICHUS CUCTEMBI



JIMHEVHBIX YypaBHEHUU. PemeHne NnpukiIagHblX 3a4ad C I[OMOIIBI) CUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenoBanue noCTpOCHHON MOJEIN ¢ IIOMOLIBI0 MaTPUIL
U OIIPEIEIIUTENEH.

[TocTpoeHne mareMaTUYEeCKUX MOJEIENW PEATbHOW CHUTYyalMH C IOMOIIBIO
YpaBHEHUN U HEpaBeHCTB. lIpuMeHeHue ypaBHEHUN W HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a/1a4 ¥ 3a/1a4 U3 pa3INyHbIX 00J1acTel HAYKU U pealbHOM JKU3HU.

DyHKIUHN U TPaPUKHU

OyHKIUA, cnocoObl 3anaHus (QyHkuuu. B3aumMHo oOpartHble (YHKIUU.
Komnozunus ¢yukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHuss U MHOXECTBO 3HaueHU ¢yHkuumu. Hynmu QyHkiuu.
[TpomexyTku 3HaKomocTostHCTBA. YETHBIC M HeuéTHbIe GyHKIMH. [lepuoguyeckue
byakuuu. IIpoMeKyTkM MOHOTOHHOCTH (PYyHKIMH. MaKCUMyMbl U MUHHMYMBI
¢bynkuun. Haubospliiee 1 HauMeHblee 3HaYCHUsT PYHKIIUU HA TIPOMEKYTKE.

Jluneiinas, KBajpaTU4Hass W JIpPOOHO-TMHEHHass (QYHKIUU. DJIEeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHUE UX IPaPUKOB.

Crenennas QyHKIUSI ¢ HATYpPAJIBHBIM U IEJbIM MOKa3areneM. E€ cBolicTBa u
rpaduk. CBolcTBa U rpaduK KOPHS N-OM CTETNEHU KaK (yHKIIMU OOpaTHOM CTENEeHU
C HATypaJIbHbIM [TOKA3aTEJIEM.

[TokazarenbHast u norapupmudeckas (QYHKIMU, UX CBOMCTBA W TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKIUN TS pelIeHUs] YPaBHEHUIA.

Tpuronomerpuyeckass OKpPYKHOCTb, OIIPEIECICHUE TPUTOHOMETPUUECKUX
(GYHKIIMN YHCIIOBOTO apryMEHTa.

OyHKIMOHAJIBHBIE 3aBUCHUMOCTH B PEAJIbHBIX IIPOLECCAX U  SABJICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnenoBaTeabHOCTH, CHOCOOBI 3adaHUs IOCIIELOBaTeabHOCTENH. MeTton
MaTeMaTUYEeCKOM MHAYKIMUA. MOHOTOHHBIE U OTPAaHUYEHHBIE TTOCIEA0BATEILHOCTH.
HcToprss BO3HUKHOBEHHS MAaTEMaTHYECKOTO aHalnM3a KaK aHaln3a OECKOHEUHO
MaJIbIX.

Apudmernyeckas U reoMeTpuuecKasi nmporpeccuu. beckoHeuHo yObIBaromias
reomeTrpuyeckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH reoOMeTpHUYecKO
MPOTrpeCCUU. JINHENHBIN U 3KCIIOHEHIHAIBHBIN pOCT. Yucno e. @opmyiia CIOKHBIX
MpOUEHTOB. lcnonp30BaHWe mporpeccuu i PELIEHUs peajibHbIX —3aj]a4
MPUKJIAAHOTO XapakTepa.

HenpepsiBHble ¢QyHKIIMM W UX cBoWcTBa. TodkM pa3peiBa. ACHMIITOTHI
rpadukoB Qynkmui. CBoiicTBa (QYHKIIMNA HENPEPHIBHBIX HA OTpe3ke. MeToj
WHTEPBAJIOB Uil PEUICHHUS HEPaBeHCTB. lIpuMeHeHHWe CBOMCTB HENMPEPBIBHBIX
byHKIUN 111 pereHust 3a1ad.

[lepBas u BrOpast mpousBoaHbie GyHKIMHU. OnpeneneHne, reoMeTPUIECKUA 1
(du3HYeCcKUil CMBICI MPOU3BOAHON. Y paBHEHUE KacaTeabHOU K rpaduKy (PyHKIIUH.

[IpownsBoaHbIE AJEMEHTapHbIX  (PYHKIUH. [IpousBoaHas CYMMBI,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHUA.

MHo:xecTBA U JIOTMKA



MHoxecTBO,  omepanud  HaJ ~ MHOXKECTBAMU M HUX  CBOMCTBA.
Juarpammel Oiniepa—BenHa. [IpuMeneHne TeopeTHKO-MHOKECTBEHHOTO aIllapara
IUI ONMCAHMs PEAIbHBIX IIPOLECCOB U SIBJICHUW, IIPU PELICHUU 3a1ad U3 APYTrUX
y4eOHBIX TPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYE€CKOro OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KVIACC

Yuciia v BBIYMCICHU S

Harypanbubie u nensie uyucna. [I[puMeHeHHe MPU3HAKOB JEIMMOCTH LEJIbIX
yucell, HauOonbImuii obmuii aenutens (mamee — HOJ]) m HamMmenblee ooOimee
kpatHoe (nanee — HOK), octaTkoB no mojyito, anroputma EBkinia s pereHus
3a/1a4 B LIEJIBIX YHACIIAX.

Kommnekcubie uuncna. AnreOpaumveckas W TpUTOHOMETpUYecKas (OpPMBbI
3alUCH KOMIUIEKCHOTO uuclia. ApudMeTruueckue omnepanuu ¢ KOMIUIEKCHBIMHU
gucinamu. M3o0paxkeHne KOMIUICKCHBIX YHCEJI Ha KOOPJAWHATHOW IIIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YHCEIT JUIsl pelieHusT PU3NUEeCKUX U TeOMETPUUYECKHUX 3a1a4.

YpaBHEHUS ¥ HEPABEHCTBA

Cucrtema 1 COBOKYITHOCTb YPaBHEHHUI U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI
U CUCTEMBI-CIEACTBUA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUYECKOUN OKPYKHOCTU. PellieHne TpuroHoMeTpuyecKuX HEpaBeHCTB.

OcHOBHBIE METOABI pEIICHHS TOKa3aTeIbHBIX U  JIOrapuPMUUEcKuX
HEPaBEHCTB.

OCHOBHbBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcCHOBHbIE METOABI PEUICHUS CHUCTEM M COBOKYIHOCTEW paluOHAIbHBIX,
UppaAlMOHATBHBIX, MTOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPaBHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

[IpruMmeHenne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX
3a/1ay ¥ 3a/1a4y U3 pa3InyHbIX 00J1acTell HAYKH U pPeaJbHOM )KU3HU, HUHTEPIPETALIUS
MOJYYEHHBIX PE3YJIbTATOB.

DOyHKUUH U TPaPuKHU

I'padux wxommosuruu ¢yskuid. ['eomeTpuueckue oOpas3bl ypaBHEHUU U
HEPABEHCTB HAa KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpudeckre GyHKIHH, UX CBOMCTBA U TpadUKH.

I'paduueckne Merompl pemieHUs ypaBHEHUW M HepaBeHCTB. | paduueckue
METO/Ibl PELICHUS 3a7a4 C TapaMeTPaAMU.

Hcnonp3oBanue rpadukoB QGYHKIUNA IS KCCICIOBAHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT TPH PEHICHUW 3a7ad U3 JAPYTUX YYEOHBIX
MPEIMETOB U PEATTBHOM )KU3HMU.

Havayia MaTeMaTH4€CKOI0 aHAJIU3A



[IpumeHeHne Npou3BOAHON K MCCIEIOBAaHUIO (PYHKUUNA Ha MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxxieHne HauboIbIIero 1 HAMMEHBIIET0 3HAY€HUI HENPEPBIBHOM
(YyHKIIMU Ha OTpE3KE.

[IpumMeHeHne nDPOU3BOJHOM JUII HAXOXKJICHMS HAWIY4dlIero peuieHus B
MPUKIAIHBIX 3a/adax, Uil ONpPEAEIIEHUs CKOPOCTM W YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TMepBOOOpa3HbIX. llepBooOpaszHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXAeHUs TepBOOOPa3HBIX.

NHuterpai. I'eoMeTpuyecKuil CMbICI MHTErpaja. Berauciaenue onpeaeineéHHoro
uHTerpana no ¢popmyie Hetorona-JleitOuuia.

[IpumeHeHnue wHTErpanga Mg HAXOXKJIEHMS IUIouaae miockux ¢uryp u
00BEMOB T€OMETPUUECKHUX TETI.

[Ipumepsl pemenuit nuddepeHIraTbHBIX  ypaBHEeHU. MareMmaTtuyeckoe
MOJIETUPOBAHME PEAJbHBIX TMPOLECCOB C TMOMOUIbIO U] PepeHIraTbHbIX
YPaBHEHUM.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O KYPCA
«™AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaKaaHCKOTro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb TPAXKIAHCKOMN MO3UITUN 00yYarOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIeCTBa, MPEACTABICHNE O MATEMAaTUUECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PaA3IMYHBIX CTPYKTYp, SBIICHHUH, MPOIECIYP
rpaxaaHckoro  oOmectBa  (BBIOOpHI,  OMNpPOCHI M JIPYroe),  yMEHHE
B3aMIMOJICHCTBOBATh C COLMAJIBHBIMH HMHCTHTYTaMH B COOTBETCTBHHM C UX
(GYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCTIHTAHUSI:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPaXKTaHCKOW WIACHTHYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUHCKUX MaTEMaTUKOB M POCCUHCKONW MaTeMaTHYECKOM IITKOJIBI,
UCIIOJIb30BaHUE DSTHX JOCTWKCHUW B JIPYTMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCUICKOr0O Hapoja, chopMHUpPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TOBEJEHHUS, CBA3aHHOTO C MPAKTUYCCKUM
IIPUMEHEHHEM JIOCTIKCHUN HaYKH U ICATEIbHOCThIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B TIOCTPOEHUE YCTONIMBOTO OYAYIIETo;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYas OICTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHUH, BOCIPUUMUYHNBOCTH K
MaTeMaTHYECKUM acleKTaM Pa3IudHbIX BUIOB UCKYCCTBA;

5) pu3uvecKoro BOCHUTAHUS:

c(hOpMHUPOBAHHOCTH YMEHUS IPUMEHSTh MATEMAaTHUECKIE 3HAHUS B UHTEPECax
3I0POBOTO M O€30IMacHOr0 o0pasa >KM3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO (3I0POBOE THUTaHWE, COATAHCUPOBAHHBIA PEKHUM 3aHATHH M OTIbIXA,
perymsipHas ¢u3nueckas aKTUBHOCTH), (DU3MYECKOE COBEPIICHCTBOBAHUE IPHU
3aHATHIX CIIOPTUBHO-03/I0POBUTEIHLHOMN €S TEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS

FOTOBHOCTh K TpPYIy, OCO3HaHUE LEHHOCTU TPYIOIIO0Us, HHTEpEeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymelr mpodeccnrn W pPeaTnu30BBIBATH COOCTBEHHBIC JKMU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U
caM000pa30BaHUI0 HA TPOTHKEHWHW BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a71a4 MAaTeMaTHUYeCKOW HAMIPaBICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHUS:



C(OPMHPOBAHHOCTh  JKOJOTMYECKOH  KYJIBTYPbl, IOHUMAaHHE BIIUSHUS
COIHATbHO-9KOHOMHUYECKUX TPOIECCOB HAa COCTOSHHE MPUPOJHON M COIHATLHOMN
CpeJibl, OCO3HAHKE TJI00ATBLHOTO XapaKTepa IKOJOTUIECKUX MPOOIeM, OpUCHTAIIHS
Ha MPUMEHCHHME MaTeMaTHYeCKMX 3HAHWU JUIS pEIIeHHs 3amad B 00JacTu
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHME ITOCTYNIKOB M OIEHKH HX BO3MOKHBIX
MOCJICACTBU Il OKPYXKAFOIICH CPEJIbl;

8) HeHHOCTH HAYYHOT'0 O3HAHWS :

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOM MPAKTUKH, TOHUMaHHE MaTEMAaTHYECKOM
HAayKH Kak cephl 4eT0BEUECKOM IeATETLHOCTH, ITANIOB €€ Pa3BUTHS U 3HAYNMOCTH
JUTS Pa3BHTHUS [IMBHUJIM3AIMH, OBJIaJCHUE SI3BIKOM MaTEMATHKH U MaTeMaTHUYCCKOM
KYJIbTYPOH KaK CPEJICTBOM IO3HAHUS MHPa, TOTOBHOCTh OCYIIECTBISATEH MPOEKTHYIO
M MCCIIEIOBATEIILCKYIO IEATEIIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIEe JeHCTBHS

ba3oBble JJornyeckue 1eicTBUS:

BBISIBIIATH M XapaKTepU30BaTh CYIICCTBCHHBIC MPU3HAKK MaTEeMaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXKAY TOHATUAMH, (HOPMYIUPOBATH
OTIpeJIeIICHHs] TIOHSATUHM, YCTAHABIUBAThH CYIIECTBEHHBIN NMPU3HAK KiIaccU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IIEHHS U CPAaBHEHMSI, KPUTEPUU TIPOBOAUMOTO aHAJIN3a;

BOCIpUHMMATh,  (opmMynupoBaTh M  NPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHSI B
(dakTax, NaHHBIX, HAONIOJCHUSIX U YTBEPXKIACHUSX, MpeasiaraTb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JenaTh BBIBOABI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 AaHAJIOTUU;

IPOBOJIUTH CAMOCTOATENBHO JT0KA3aTEILCTBA MATEMATUUECKUX YTBEPKICHUIM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTALIMIO, IPUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHSI M BHIBOIBI;

BbIOMpaTh cmoco0 pemeHus ydeOHOW 3amadu  (CpaBHUBATH HECKOJBKO
BapUAHTOB pPEIICHUS, BRIOUPATh HanboIee MOIXO AN ¢ YIETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTebCKie AeCTBUSA:

UCIIOJIb30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI HMHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIMHWE  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOEe, (OPMHUpPOBATH TUINOTE3y, apryMEHTHPOBATh
CBOIO MMO3UIINIO, MHEHUE;

IPOBOJIUTh CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEN MaTeMaTH4YeCKOro 0ObeKTa, SIBJICHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBICHUSIMU, POLECCAMMU;



CaMOCTOSITEIbHO (hopMynHpoBaTh 00OOIIEHHS W BBIBOJABI MO pe3yJibTaTam
MPOBEIEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMI;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE NpOLECCa, a TaKXKE BbIIBUraTh
MPEANOI0KEHUS O €r0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATh Ae(UUUTH UHPOpPMALIUU, JAHHBIX, HEOOXOJIMMBIX NIl OTBETa Ha
BOIIPOC U I pEUICHUs 3a/1auu;

BbIOMpaTh MH(OPMALUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TMYHBIX BUI0B U (hOpM
pe/ICTaBICHUS;

CTPYKTYpPUpPOBaTh MHGOPMAIIMIO, MPEACTABIATh €€ B Pa3iIMYHbIX (opMax,
WLTIOCTPUPOBATH rpadUyeCcKu;

OLICHUBATh HaAEKHOCTh uH(popMaIu 1o CaMOCTOSITEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IeHCTBUS

OOmenue:

BOCIIPUHUMATH U (hOPMYJIUPOBATH CYXKACHUS B COOTBETCTBUH C YCIOBUSIMU U
HEJISIMUA OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSCHEHUS TIO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATh TOJIYUYEHHBIN PE3YIIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBHI,
npoOJieMbl, pelaeMo 3aJadd, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha TIOMCK
pElIeHns, COIMOCTaBIATh CBOM CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuajora, oOHAapY)KHBATh Pa3IMYMEe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU Gdopme
dbopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUSI;

IPEACTABIATh PE3ybTaThl PElISHUs 3a7add, SKCIIEPUMEHTAa, HUCCIIeTOBaHMUS,
IIPOCKTa, CaMOCTOSITEIIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
IIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBepcaAJbHbIE YYeOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH IIAH, aJTOPUTM pElISHUs 3aJaud, BEIOUPATh CIIOCOO pelieHus ¢
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C yIéTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

BJIAJCTh  HaBBIKAMH  IIO3HABAaTCJIbHOW  pedIIeKCMH  KaK  OCO3HAHUS
COBEpPIIIAEMBIX JEUCTBUUA M MBICIMTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysbTaTa pelIeHUs
MaTeMaTHYECKOM 3aa4Hu;

MPEBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUU 3aJ1a4H,
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JAaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHUE PE3YyJIbTATA LIEJIU U YCIOBUAM, OOBACHATh MPUYUHBI
JOCTUKEHUSI WM HEJIOCTHXKEHHS PE3yJbTAaTOB JEATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTD:

NOHMMATh M HMCIOJb30BATh MPEUMYIIECTBA KOMAaHIHON M MHAMBUAYAJIbHOU
paboThl MpU pelIeHWH YYEeOHbIX 3aJady, HOPUHUMATh IeJlb COBMECTHOM
JEeSATENbHOCTH, IUIAHUPOBATH OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJIBI pa0OT, IOrOBapUBaThCs, 00CYKIAaTh MPOIECC U pe3yJIbTaT paboThl, 0000IIaTh
MHCHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (0O0CYXJeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOIHATH CBOIO YAaCTh PAa0OThI U KOOPAMHUPOBATH
CBOM JICUCTBHS C IPYTUMU YJIEHaMHU KOMaH/bl, OIIEHUBATh KAYECTBO CBOETO BKJIaAa
B OOmMH TNPOAYKT 1O KPUTEPHUSIM, CHOPMYIMPOBAHHBIM  YYACTHUKAMHU
B3aUMO/ICCTBUS.

INPEAMETHBIE PE3YJIBTATHI

K konmy oOydenus B 10 kjacce oOy4Jaromuiicss TMOJYYUT CICAYIOIIUE
peAMETHBIE PE3YJIbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl Y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucua 1 BBIYMCICHUSA:

CBOOOJTHO OIEpUPOBATh MOHATHUSMU: PAIMOHAIBHOE YHCIO, OECKOHEUHas
nepuoauveckass ApoOb, TMPOIEHTHl, UPPANMOHAIBHOE YHCIIO, MHOMXECTBA
palMOHATBHBIX U IECTBUTEIBbHBIX YHCEN, MOIYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHSITh JpoOM M TMPOLEHTH JJIS PpEelIeHUs NPUKIATHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

NPUMEHSTh NPUOIKEHHBIC BBIUMCICHUS, MPABUIIA OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHUI;

CBOOOJTHO OMEpPHPOBATH TMOHITHEM: CTEMEHb C IEJNbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
MMPAKTUUYECKUX 3a7a4 U MIPEICTABICHUS JaHHBIX;

CBOOOJIHO OTEPUPOBATH MOHITHEM: apU(PMETHUECKUA KOPEHb HATypaTbHOM
CTEIICHU;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM: CTENIEHD C PAIMOHAIBHBIM TTOKA3aTeeM;

CBOOOJHO OIEPUPOBATH TOHATHSAMHU: JorapudM 4YUCHA, [ECATUYHBIE W
HaTypaJbHBIC TOTAPUDMBI;

CBOOOJTHO OMEPHPOBATH TMOHATHUSMU: CHHYC, KOCHHYC, TaHTE€HC, KOTAaHTEHC
YUCIIOBOT'O apTyMEHTA;

ONEPUPOBATh MOHATUSIMHU: APKCUHYC, apKKOCHHYC M apKTAaHIE€HC YHCJIOBOrO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH MOHATHUSIMU: TOXKAECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHS U YPABHEHUA-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,



MPUMEHATh Pa3IUYHBIC METOAbI PEIICHUS pPAIMOHAIBHBIX H JAPOOHO-
paAIMOHANILHBIX  YPABHCHHWM, TPUMEHSATh METOJ HWHTEPBAJIOB I pEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATHh TOHITHSIMH: MHOTOWICH OT OJHOW IEPEMEHHOM,
MHOTOWICH C IEIBIMHA KO PUITUEHTAMHU, KOPHH MHOTOUYJICHA, IPUMEHSATH JICJICHUE
MHOTOWJICHAa Ha MHOTOYWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera ms
pEIICHMS 337124,

CBOOOJTHO OMNMEPUPOBATH MOHATHUSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuIla, OMNPEACIUTEI, MATPUIBI 2 X2 W ero TEeOMETPHUYECKHA CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONpPEICITUTENST 2 X 2 Ui BBIYMCIACHUS €TI0 3HA4YCHUS,
NPUMCHSTh ONPEACIUTEIN JUIA PEIICHUS CHUCTEMbl JIMHCWHBIX YpaBHEHUH,
MOJICJTUPOBATh peajbHbIC CUTYAIlUU C TIOMOIIBIO CUCTEMBbI JIUHEHHBIX YpaBHCHUH,
UCCIICIOBATh TIOCTPOCHHBIC MOJCIM C TIOMOIIBIO MATPHUI[ M OIpPEACIUTEICH,
UHTEPIPETUPOBATH TIOJTYUYCHHBIN Pe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JIGWCTBHH C KOPHSAMH JUISI MPeoOpa3OBaHHMS
BBIPAKCHU;

BBITIOJTHSATH IMPE0OpPa30BaHMS YUCIOBBIX BBIPAKCHUN, COACPKAIUX CTCIICHH C
paIMOHAJILHBIM MTOKa3aTelIeM;

UCII0JIb30BaTh CBOMCTBA JIOTapu(MOB JIJIs peoOpa3oBaHus JIOTapu(PMUISCKUX
BBIPAKCHU;

CBOOOJTHO ONEPUPOBATH MOHATHAMHU: HPpPALMOHAIBHBIC, IMOKa3aTeNbHbIE U
JorapuMUYECKUE YpaBHEHUS, HAXOIUTh UX PEIICHUS C TTOMOIILI0 PAaBHOCUIBHBIX
NIEPEXO0JI0B MUJITM OCYIIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHSITh OCHOBHBIE TPUTOHOMETpUUYECKHe (GOpMYIIbI ISl TIpeoOpa3oBaHms
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CBOOOJTHO  OMEpPUPOBATH TOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OpPUMEHSATh  HeoOxoauMmble  GOpMYyJbl  JJIsi  PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHHIA,

MOJIETTUPOBATh peajbHbIE CUTyallMd Ha S3bIKe anreOpbl, COCTABIISTH
BBIPQKEHUS, YPaBHEHHS, HEPABEHCTBA II0 YCIOBUIO 3aJlayd, MCCIEI0BATh
MMOCTPOEHHBIE MOJIEIH C UCIIOIH30BAHUEM alllapaTa aareophl.

DyHKUNH U TPAPUKH:

CBOOOJTHO OTEPUPOBAThH MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3aaHusl (PYHKIIHNH,
B3aMMHO oOOpaTHble (YHKIMU, KoMmo3uims GyHKIUH, rpaduk QyHKIUH,
BBITIOJTHATB dJIEMEHTapHBIE ITpeoOpa3oBaHusl TpauKoB PYHKITHH;

CBOOOJTHO OMEpPUPOBATH MOHATHSAMHU: O0JACTh OMPENETICHUS W MHOXKECTBO
3HaueHUN (QYHKINH, HYJIH QYHKITUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OMEpHUPOBATH TOHATUAMH: 4YETHBIE W HEYETHBIE (PYHKITUH,
nepuoandeckue (pyHKIHUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MAKCUMYMBI H
MUHUMYMBI (DyHKIMH, HAuWOOJbIee W HaWMEHbIIee 3HadYeHHe (yHKOUH Ha
MIPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHITHSAMU: CTEIICHHAS (YHKIUS C HATYpPaIbHBIM H
IeJapIM TIOKa3aTeieM, TpauK CTEeHHOW (QYHKIIMU C HATYPAIbHBIM M IEIBIM
nokaszareseM, rpaduk KOpHS n-oil cTerneHu Kak (yHKIUM OOpaTHOM CTENEeHH C
HATypaJIbHBIM ITOKA3aTEIICM;



ONEpUPOBATh MOHATUSMU: JIMHEWHAs, KBaJpaTU4Has W JPOOHO-ITHHEIHas
(YHKUMH, BBIMOJHATH 3JIEMEHTAPHOE UCCIIEI0BAHNE U TOCTPOEHUE X IPAPUKOB;

CBOOOJTHO OINEPUPOBATH IMOHATUAMM: MOKa3aTelbHas U JorapupMuyeckKas
(yHKIMHU, WX CBOMCTBAa M TrpauKH, HCMNONb30BaTh HUX TpaduKu s pelIeHUs
YPaBHEHUM;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETPHUYECKAs OKPYXKHOCTD,
oInpejeNieHre TPUTOHOMETPUUECKUX (DYHKIIMI YUCIOBOTO apryMeHTa;

UCIOJIb30BaTh rpaduku (QyHKUMM I  MCCIENOBaHUS IMpPOLIECCOB U
3aBUCUMOCTEH IpPH PEIICHUM 3aJad U3 APYIHMX y4eOHBIX MPEIMETOB U pealbHOU
’KU3HU, BBIPAKATh (POPMYSIaMU 3aBUCUMOCTH MEXI1Yy BEIUUMHAMM;

Hauasa MmaTeMaTH4ecKOro aHajamn3a:

CBOOOJTHO OIEpPUPOBATH MOHATUSMU: apudMeTHueckass U TeoMeTpuuecKas
nporpeccusi, 6€CKOHEYHO yObIBarollas reoMeTpudecKkas mporpeccusi, TMHEHHbIN U
HKCIIOHEHIMAIBHBIN pocT, (hopMyIa CIOKHBIX MPOLEHTOB, UMETh MTPEICTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU JUIsl PEIICHHUS] PEealbHbIX 3a/lad MPHUKIATHOTO
XapakTepa;

CBOOOJTHO OTEPUPOBATH MOHATUSMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTpPaHUYEHHBIE TIOCIE0BATEIBHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHS MaTeMaTHYEeCKOro aHaliu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPUPOBATH MOHSATUSIMHU: HETIPEPHIBHBIE (DYHKIINHN, TOUKU pa3pbiBa
rpaduka GyHKINH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIMs, HEIpepbiBHAsS Ha OTPE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIUI IJIs1 pelIeHHs 3a1a4;

CBOOOTHO OTIEPUPOBATH MOHATUSIMU: TIEPBAs U BTOPAsi MPOM3BOAHBIC QYHKITUH,
KacaTesibHas K rpaduKy (yHKIINY;

BBIUUCTISTh IPOU3BOAHBIC CYMMBI, MMPOU3BECHUS, YACTHOTO U KOMITO3UIIMH
IBYX (DYHKIIH, 3HATH IPOU3BOIHBIE JIEMEHTAPHBIX () YHKIIHIA;

UCIIOJIB30BaTh TEOMETPUUYCCKUH W (U3UUYECKUH CMBICT TPOU3BOIHON IS
pelIeHus 3a1a4.

MHoxkecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  MOHATHUSMU: MHOXKECTBO, OINEpallu  HaJ
MHOYECTBAMU;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIH ammapar JJis ONKUCaHUsl peajbHbIX
IIPOLIECCOB U SIBJIEHUH, IPU PELIEHUH 33]a4 U3 APYTHX y4E€OHBIX IPEJIMETOB;

CcBOOO/IHO OINEpPUPOBATh MOHATHUAMU: ONpENEICHHE, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOT0 00BEKTA, JI0KA3aTEIbCTBO, PABHOCUIIbHBIE
ypaBHEHHUS U1 HEPABEHCTBA.

K konmy oOyuenuss B 11 kjacce oOy4aromuiicss MOTYYUT CIEAYIONIUE
MpeAMETHBIE PE3ylbTaThl MO OTIAEIbHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYE€CKOTO aHAIIU3ay:

Yncsia v BBIYHCTICHUSA:



CBOOOJTHO ONIEPUPOBATH MOHATUAMU: HATYPAIbHOE U 1I€JI0€ YHUCII0, MHOYKECTBA
HaTyPAJIbHBIX U LEJNBIX YHUCEI, UCIIOIb30BaTh MPU3HAKHU JEIMUMOCTH LIEJIBIX YUCET,
HO/I n HOK HaTypaibHBIX 4uCen ISl PELICHUS 3a7ad, NPUMEHATH AJTOPUTM
EBxnupa;

CBOOOJHO OIEpPUPOBATH MOHATHEM OCTaTKa IO MOAYIIO, 3alKUChIBAThH
HaTypaJIbHBIE YNCIIA B PA3JIMYHBIX TO3ULIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOJTHO OMNEpUPOBATh MOHATUSIMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIAa B anreOpandyeckoil u
TPUTOHOMETPUYECKON (opMe, BBIMONHITH apu(PMETUUECKHUE ONEepalud C HUMU U
MU300paXkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUsSI M HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHATHSIMHU: HPPALMOHAIBHBIC, IMOKa3aTelbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOJUTh HX PELIEHUS C  [OMOIIbIO
PAaBHOCHJIBHBIX TIEPEXO/IOB;

OCYHIECTBJISITh  OTOOpP KOpHEH TMpU PpPElIEHUH TPUTOHOMETPUUECKOTO
yYpaBHEHUS;

CBOOOJTHO ONEpPUPOBATH TOHSITHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OpUMEHSITh  HeoOxoauMmble  GOpMYJbl Il PELIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH MOHATUSMU: CHCTEMAa U COBOKYITHOCTh YPaBHEHHU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEH PAallMOHAIBHBIX, UPPALMOHAIBHBIX, IOKA3aTEIBHBIX U
Jgorapu(p)MUUYECKUX YpaBHEHUN U HEPABEHCTB;

pelarb palOHAIIbHEIE, UppALMOHAJIBHBIE, II0Ka3aTeJIbHBIE,
jgorapuMuyecKue UM TPUTOHOMETPUYECKHE YpaBHEHMsI M  HEPaBEHCTBA,
COZIepIKallle MOYJIM U IIapaMETPBI;

OPUMEHATh TpaduyecKrue METOMbI ISl pelIeHUs] YpaBHEHUN U HEPaBEHCTB, a
TAK)KE 3a71a4 C IIapaMeTpamus;

MOJICIMPOBAaTh peajibHble CUTyallud Ha s3bIKE airedpbl, COCTABIATH
BBIDAKCHUSA, YPABHEHMs, HEPABEHCTBA M HX CHUCTEMbl II0 YCJIOBHUIO 3ajadd,
HCCJIEN0BAaTh ITOCTPOEHHBIE MOJIEAM C MCIOJIB30BAHMEM alIapara aireopsl,
MHTEPIPETUPOBATD ITOJIyYCHHBIN PE3yJIbTaT.

DyHKUNH U TPAPUKH:

CTpPOUTHh TpadUKH KOMIIO3UIUM (PYHKIHMA C TIOMOILIBIO 3JIEMEHTApHOIO
MCCJIEIOBAHUS M CBOWCTB KOMIIO3HITUU JABYX () YHKIIHIA;

CTPOUTH F€OMETPUUYECKHE 00pa3bl ypaBHEHMI U HEPABEHCTB HA KOOPIMHATHON
IIJIOCKOCTH;

CBOOOIHO  OMEpUPOBATH MOHATHSAMHU: TpaQUKH  TPUTOHOMETPUUECKUX
dynxImii;

OPUMEHATh (QPYHKUMU JUII MOJEIHMPOBAHUS U MCCIEJOBAaHUS PEATBbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHa/ImM3a:

MCITI0JIb30BaTh MPOU3BOJHYIO JJI UCCIAEA0BAHUS (PYHKIMHM HA MOHOTOHHOCTD
1 OKCTPEMYMBI;



HaXOJUTh HauOOJbIIEE U HAUMEHbIIEE 3HaueHus1 (YHKUMUH HENPEPhIBHON Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOAHYIO [UISl HAXOKIECHUS HAWJIy4dlller0 pELICHHsS B
IIPUKJIAIHBIX, B TOM YHCJIE COL[MAJIbHO-DKOHOMHUYECKHUX, 3a7a4ax, JJIsl ONPEACICHUS
CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (hopMyIIoil Wiu rpadukoMm;

CBOOOJTHO  ONEpPUPOBATh MOHATUSAMU: MEPBOOOpa3Hasl, OINpeAesIEHHbIN
MHTErpaj, HaXOAWUTh IEepPBOOOpA3HbIE HIIEMEHTAPHBIX (YHKUMH M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuia;

HAXOAUTh IJIOIIA/IN IJIOCKUX (PUTYP U O0BEMBI TEJl C TOMOILIBIO HHTErpasa;

UMETh NPEACTABIECHUE O MAaTeMaTUYECKOM MOJEIMPOBAHUU Ha IPUMEPE
cocTaBlieHUs TudPepeHInaTbHBIX YpaBHEHUH;

pemaTe NPUKIAAHBIE 3aJadd, B TOM YHUCJE COLHUAIBHO-3KOHOMHYECKOIO U
(u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne | HammeHoBaHHe pa3/iesioB M TEM MPOTrPaMMbI KosnnvecTBO 4acos DJIeKTPOHHbIE
n/n Beero | Kontponsaele | IIpaktuueckne (mdpoBbIe)
paboThI paboThI o0pa3oBaTe/ibHbIE
pecypchl
1. MHOX€eCTBO JICHCTBUTEIILHBIX YHCEI. 24 1 Poccuiickas >1€KTpOHHAS KO
MHOTOYJICHEL. https://resh.edu.ru/
PanmonanbHble ypaBHEHUS! U HEPABEHCTBA. http://school collection.edu.ru
CucTembl JINHEMHBIX YPABHEHHI
2. OyHKIMH U TpaduKy. 12 1 Poccuiickas >7€KTpOHHAS KO
Crenennas QyHKIMS C LEILIM ITOKa3aTeleM https://resh.edu.ru/ -
http://school collection.edu.ru
3. | Apudmernueckuii KOpeHb N-0il CTEIICHHU. 15 1 Poccuiickas 31€KTpOHHAS IIKOJIA
UppanuoHanbHbIe YpaBHEHHS https://resh.edu.ru/ _
http://school collection.edu.ru
4. [TokazarenbHast GyHKIIHS. 10 1 Poccniickas 31eKTpOHHAs IIKONA
[Toka3zarebHbIE yPABHEHHUS https://resh.edu.ru/ -
http://school collection.edu.ru
d. Jlorapudmudeckas ¢yHKIIHS. 18 1 Poccuiickas 31eKTpOHHAs IIKONA
Jlorapudmuueckue ypaBHEHUs https://resh.edu.ru/ -
http://school collection.edu.ru
6. | TpuronomeTpuyeckue BbIpaXXEHUs U YPABHEHUS 22 1 Poccuiickast 91eKTpOHHAs IIKOJIA
https://resh.edu.ru/
1. [TociienoBaTENBHOCTH M TPOTPECCUU 10 1 Poccuiickas 31eKTpOHHAs IIKOIA
https://resh.edu.ru/
8. | HenpepriBubie dynkuuu. [IpousBogHas 20 1 Poccuiickas 571eKTpOHHas MIKOJIA
https://resh.edu.ru/
9. IToBTOpeHue, 00001IEHNE, CUCTEeMAaTHU3AIIHS 5 2 Poccuiickas 21eKTpoHHas Ko
SHAHWI https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB T1O ITPOTPAMME | 136 10
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11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB M TeM NPOrpamMMbl

Kosun4ecTBO 4acoB

Bcero

KontponbHsbie
paboThl

IIpakTuueckue
paboThI

JIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypchl

UccnenoBanue GyHKIMM C TOMOIIBIO
IIPOU3BOAHOM

22

1

Poccuiickas anekTpoHHas Ko
https://resh.edu.ru/
http://school collection.edu.ru

[lepBooOpa3Has u UHTErpaj

12

Poccuiickast anekTpoHHas mIKoyia
https://resh.edu.ru/
http://school collection.edu.ru

['paduixu Tpuronomerpuyeckux GyHKIUMN.
TpuroHomeTpuyecKue HepaBeHCTBA

14

Poccuiickast aneKkTpoHHas mIKoJIa
https://resh.edu.ru/
http://school collection.edu.ru

I/IppaIlI/IOHaJIBHBIG, II0Ka3aTCJIbHBIC U
HOFapI/I(i)MI/ILIeCKI/Ie HCPABCHCTBA

24

Poccuiickast anekTpoHHas mIKoIa
https://resh.edu.ru/
http://school collection.edu.ru

KommnnekcHbie uncia

10

Pocculickas aiekTpoHHas 1mKoia
https://resh.edu.ru/
http://school collection.edu.ru

HarypanbHsbie u nesnble yncia

10

Poccuiickas aieKTpoHHas Ko
https://resh.edu.ru/
http://school collection.edu.ru

CucTembl pallMOHAIBHBIX, UPPALMOHAIBHBIX
MOKA3aTeNbHBIX U JOTapU(PMUYECKUX YPABHEHHM

12

Poccuiickas aieKkTpoHHas Ko
https://resh.edu.ru/
http://school collection.edu.ru

3amauu ¢ mapameTpamu

16

POCCI/IﬁCK&H BHGKTpOHHaSI IIIKOJIa
https://resh.edu.ru/
http://school collection.edu.ru

IToBTOpEeHUE, 0000IIEHNE, CUCTEMAaTU3AIIHS
3HAHUM

16

POCCI/IIZCK&H BHGKTpOHHaSI IIIKOJIa
https://resh.edu.ru/
http://school collection.edu.ru

OBILEE KOJIMYECTBO YACOB IIO ITPOTPAMME

136
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