MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunncrepcTBo o0pazoBanusi [Ipumopckoro kpas
Ynpasienue o0pa3oBaHusi AAMUHUCTPALUA

[TapTH3aHCKOT0 ropoaCKOro OKpyra

MBOY «COII Neé6» IO

I Ne 6" IIT"O

. [Topozepckas

PABOYASI ITIPOTPAMMA
(ID 4111046)

yueOHOro npeamera «AJiredpa u Ha4ajaa MaTeMaTHYeCKOro aHAJIn3a.
Yriay0/eHHblil YPOBEHDb)

115 ooyuarommmxcest 10 — 11 kiraccos

IMapTuszanck 2024



MNOACHUTEJIBHASA 3AIINCKA

VYyebHblli Kypc «Anredpa ¥ Hayaia MaTEeMaTUYECKOTO aHAIU3a» SBISETCA
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyeOHblll Kypc anreOpbl M Hayajdl MaTeMaTUYECKOrO aHalih3a 3aKja/iblBacT
OCHOBY /JIsi YCIICIIHOTO OBJIAJICHUS 3aKOHaMU (PU3UKH, XUMHUH, OHUOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHON JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JlajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOH kMU3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEMaTHYECKOro aHallu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PacCyXJaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IlIeHHE W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xone u3yueHus yueOHOro kypca «AnreOpa M Hadyajlla MaTEMaTHYECKOTO
aHanu3a» OOyYarolIMecsl MOJY4YaloT HOBBIA OMBIT PEIICHHs MPUKIAJAHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEAbHBIX CUTyaluH,
UHTEpHpPETallud  TOJYyYEHHBIX  pEUIEHWH, 3HAaKOMATCS €  NpHUMEpaMHu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMH.

VY4eOHbIil Kypc 005afjaeT 3HAYUTEIbHBIM BOCIUTATENIBHBIM MOTEHLUAIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHOM
JEATEIIbHOCTH, TpeOyroued MpOAOKUTEIbHON  KOHIICHTpAllud BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3yJbTar.

B ocHoBe Meromuku o0OyueHHs anreOpe W HayajgaM MaTeMaTH4YeCKOIo
aHaJIM3a JICKUT AESATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpyktype yueOHOro Kkypca «AnreOpa M Hauyajga MaTEeMaTHYECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKHE TUHUMU: «YHucna
U BhIUUCIEeHU», « DyHKIIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Haudaa
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUM W3Y4arOTCsd Ha NPOTSHKEHUH JBYX JIET
oOyueHusi Ha ypOBHE CpeIHEro oOIero oOpa3oBaHUsl, €CTECTBEHHO JOTIOJIHSIS
JIpyr JApyra U MOCTENEHHO HaChIAsCh HOBBIMM TEMaMH W pasjenaMu. JlaHHBIH



y4eOHBId KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEOUHSET B cebe
cofiepKaHne HECKOJbKMX MaTeMaTH4eCKUX IUCIMIUIMH, TakuX Kak anreodpa,
TPUTOHOMETpPHS, MAaTeMaTHUECKUH aHaiu3, TEOpHs MHOXKECTB, MaTeMaTH4ecKas
noruka u Apyrue. Ilo mepe Toro kak oOyuwarommecs OBJaeBaloT Bc€ Ooiee
IMIMPOKUM MaTeMaTHUECKUM aIllapaToM, Y HUX MOCIeI0BaTeNIbHO GOPMHUPYETCS U
COBEPIIECHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTH4YeCKyl0 MOJeNb pealbHON
CUTYyallud, MPUMEHSTh 3HAHUS, MOJy4YeHHbIE NMPH U3YYEHUU Yy4eOHOTro Kypca, JJIs
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenpHO-MeTOIMYeCKass TUHUS «Yucina ¥ BBIYMCICHUS) 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BAHUS JACHCTBUTEIBHBIX YMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111ero 00pa3zoBanus. Ha ypoBHe cpeaHero o0uiero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (HOPMHUPOBAHHIO  HABBIKOB
palMOHATIbHBIX BBIYMCICHUM, BKIIOYAIOMIMX B C€0sl MCIOJB30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMciaa, YMEHUE JeJaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYaroIIMMCs MHOKECTBAa HaTypajibHbIX, IEJbIX,
palMOHANIbHBIX W JEHCTBUTENBHBIX  YHCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud U ONEepaluu: JEeJICHHE Haleo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX YHCEN, OCOoOble CBOMCTBA
paIMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocnenoBaTensHOMY PACHIMPEHUIO KpPyra HCIMOJB3YEeMBbIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEUICHUS Pa3iINMuHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
NOCTPOCHUU MOJIEJEH peaJbHOTO MHUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETH3aIHsl.

JIuaust «YpaBHEHHs] M HEPABEHCTBA» PEANIM3YeTCs Ha MPOTSKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJOM
paznene IlporpamMMbl MpenycCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3afad. B
pe3ynabTaTe OOy4arolUecss OBJIAJCBAIOT Pa3IMYHBIMU METOAAMU  PEIICHHS
palMoHaNbHBIX, HPpalMOHAIbHBIX, IOKAa3aTEeNIbHbIX, JIOTAapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX ypAaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
cofepkanmx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOJHOM, TPU PEHICHUH TPHUKIATHBIX
3a]a4 ¥ 3a7a4 Ha HaXOXKJEHUE HaWOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIIUH.
Jannasi copepkarenbHas JUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIONHATH  pacuéTel 1o  (opmymnam, TpeoOpa3oBaHWs  PalMOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TakKe BBIPAKECHUMH,
COJEpKalIMX CTENEeHUu U Jorapudmel. braronaps u3ydeHHIO anredpanyeckoro
MaTepuajga OPOUCXOAMT  JajbHeillliee  pa3BUTHE  aJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JE€TyKTHUBHBIX



paccyxJeHuid, pabOThl C  CHMBOJBHBIMH  (opMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. Anre0Opa
npemyiaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33J]a4, HATJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauYecKass JHUHUS «DYyHKIUU ©  Tpa@uKu» TECHO
NeperuieTaeTcss ¢ JAPYTMMH JIMHUSAMH Yy4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3yduenue creneHHoun,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUIECKUX (DYHKIIMH, NX CBOICTB
U rpadvKOB, UCIOJBb30BaHUE (PYHKIIUU NJIsl pEUIeHUs 3a1ad W3 APYTHX y4eOHBIX
MPEIMETOB U PEATIBHOM KU3HU TECHO CBA3aHO KaK C MATEMATHYECKUM aHAIN30M,
TaK ¥ C pPEIICHUEM ypaBHEHWIl M HepaBeHCTB. lIpu »Tom OoOJblIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPaXKaTh (HOPMyJIaMu 3aBHCHMOCTH MEXKIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TOJyUYeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coJep:KaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IMIO3BOJISIIOIIMX BBbIpAXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cioBecHol. Ero msydenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHasd nuHUsS «Hauanma mMareMaTMdeckoro aHain3a I03BOJISIET
CYILIECTBEHHO PACIHIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYIHBIX OOYYalOMIMMCS, TaK KaK Y HHUX MOSBISETCS BO3MOXKHOCTH CTPOUTH
rpadUKu CIOXKHBIX (YHKIUH, OMPEACNSITh HUX HAWOOJbIIME W HaUMEHBIINE
3HAQYECHUS, BBIYUCIATH IUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH U
YCKOpeHUs TpoueccoB. JlaHHas coaepxareiibHasi JIMHUSL OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHUSI MAaTEMAaTHUYECKUX MOJIeJIed pealbHbIX CHUTYyallui,
MO3BOJIIET HAXOAUTh HAWIY4YIIee pEUIEHWEe B TMPUKIAAHBIX, B TOM YHCIIE
COI[MATIbHO-?)KOHOMUYECKHX, 3a/ja4aX. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOrO, (OPMaTbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U MCKyccTBe. OOydaroniuecs: y3HaloT O
BBIJJAIOIINXCS pPE3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ pAa3BUTHS MaTEMAaTHKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOAMYECKas JTUHUSA « MHOXKECTBA U JIOTUKA» BKJIIOYAET B
ceOsi DPJEMEHTHl TEOPUM MHOXKECTB M MaTEMAaTHYEeCKON JOTUKHU. TeopeTuko-
MHOY>KECTBEHHBIE TIPEICTaBICHUS MPOHU3BIBAIOT BECh KYPC IMIKOJIHHON MaTeMaTHKU
W TpejaraioT HaumboJiee YHUBEPCAIBHBIM S3BIK, OOBEAMHSIOIINN BCE pPa3/eibl
MaTeMaTUKM W €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JUCUMIUIMHBL U WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh OOy4YaromeMycss TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MAaTeMAaTUKHU W HCIOJIb30BATh €ro ISl BHIPAXKEHUSI CBOUX MBICIIEH.
JApyruM BaXHbIM NPU3HAKOM MAaTEMaTUKUW KaK HAayKd CJEeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBAaHWM H CJIEJAOBAHHE OMNPENCIEHHBIM



NpaBWaM  MOCTPOEHHUS  JI0KA3aTelbCTB.  3HAKOMCTBO  C  BJEMEHTaMu
MaTeMaTUYECKOW JIOTMKH CHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaromuxcsi, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHSI Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIICHHUS.

B yueOHOM Kypce «Anredpa M Havajlla MaTEMaTHUYECKOTO aHaJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOSHUSI MOJIENeld peabHBIX
CUTyalluid, WCCIEIOBaHMUS JTUX MOJIeJIed ¢ MOMOIIBI0 amnmapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluu MOJIYyYEeHHBIX pe3yibTaTroB. Takue
3a/1aHUs BILUIETEHBI B KaXK/IbIN U3 pa3/iesioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca LIMPOKO HCIOIB3YETCs JJIsl PEIICHUs] MPUKIAIHbIX 3anad. [lpu
pPEIICHUN  pPEATbHBIX  MPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HAOJFIOMATEIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETU3HPOBATH  IMPOOJIEMY.
JearenbHOCTh TI0 (OPMHUPOBAHHIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a1a4
OpraHuU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM yUeOHOTo Kypca «Anredpa u Havaja
MaTEMaTHYECKOTO aHAJIN3a.

Ha wusyuenme yueOHOTO Kypca «Anredpa W Havala MaTeMaTHYeCKOTO
aHanau3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciaa v BBIYMCICHUA

PanmonaneHple uyucna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble Mepuognueckue npodu. IlpumeHeHune apoOel M HPOLEHTOB I
pelIeHus TPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUWM U PEANIbHON KU3HH.

JleicTBuTenpHBIE 4ucia. PanuMoHanpHblE W UpPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMu € JICWCTBUTENBHBIMU  yHclIaMd.  Monyib
JNEHCTBUTEIILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BHIYMCIICHHMS, TIPABUIIA
OKPYTIJICHHS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ wensiM MnokazareneM. buHom Herotona. Hcnonb3zoBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN ISl PELIEHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C panMOHANBHBIM IIOKAa3aTelieM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uucna. CsoiicTBa norapudma. JleciTuuHblE U HaATypaJibHbIE
JorapupMsl.

CHHYyC, KOCHMHYC, TaHI'€HC, KOTAaHT€HC YHUCJIOBOI'O0 ApryMEHTA. APKCHHYC,
aApPKKOCHHYC M apKTaHI€HC YMCJIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa M TOXAECTBEHHbIE MPEOOpa3oBaHUS. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PEUICHUS LENbIX U APOOHO-PALIMOHATIBHBIX YPABHEHUH U
HEpaBEHCTB. MHOroujeHbl OT OJHOW NepeMeHHOW. JleneHue MHorouseHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koappurmentamu. Teopema Buera.

[TpeoOpa3oBanus YHCIOBBIX BBIPAXKEHUN, COAEPKAIIMX CTEIEHU U KOPHHU.

HppauroHanpHble YpaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHNs
UPPALMOHAIBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHUs. OCHOBHBIE METOJBI PELICHHs MOKa3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BRIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmmueckue ypaBHEHUH. OcHoBHBIE METO/TBI peleHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4ECKUX YpaBHEHU M.
Pemienue cucrem JIMHEHMHBIX ypaBHEHUWW. MarTpuua CcuCTeMbl JIMHEHHBIX
ypaBHeHU. Omnpenenurenb MaTpullbl 2X2, €ro TEOMETPUUYECKHUU CMBICI |
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OIPENCIUTENS I PEIICHUs
CHUCTEMbl JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbBIX 3aa4d C IOMOIIbIO



CUCTEMBl JIMHEWHBIX ypaBHEeHHMU. lccinepoBanme MOCTPOEHHOM MOAENU C
IIOMOILBIO MaTPHUILL U OTPEIETUTEIICH.

[IocTpoeHne MareMaTM4eCKUX MOJEIEH pealbHOW CUTyallMM C ITOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IuYHbIX O0JIacTell HayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUKHU

Oynkuusa, crnocoObl 3anaHus QyHkuuu. B3anmHO o00paTHbIe (QYHKIHH.
Komnosumus ¢ynkuuit. I'padux QyHkmmmu. DiemeHTapHbIe MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOnacTh ompeneiaeHus] © MHOXKECTBO 3HadeHH pynkuuu. Hymu ¢yHKimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [leproanueckue
¢bynkun. IIpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl ¥ MUHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHasi, KBaJpaTU4Has M JPOOHO-TUHEHHAsT (QYHKIUH. DJIEMEHTapHOE
UCCJIEJOBAaHKUE U TOCTPOCHUE UX IPa(pUKOB.

CreneHHast pyHKIHMS C HATYpaJbHBIM U LIENBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEJIEM.

[TokazarenbHast U jorapupmMuyeckas (QpyHKIMU, UX CBOMCTBA U IpaduKH.
Hcnonb3oBanue rpadgpukoB GyHKIMIA 71 pelICHUs] YpAaBHEHUM.

Tpuronomerpruyeckas OKpPYKHOCTb, OINpPEIEIECHUE TPUTOHOMETPUUYECKHUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCHUMOCTM B pPEAIbHBIX IMpoleccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoro aHajimsa

[TocmenoBaTebHOCTH, CIIOCOOBI 3aJaHUs IIOCJIEIOBaTeabHOCTENH. MeTton
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHajdu3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reomeTpuieckas nmporpeccu. beckoneuno yObIBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YObIBaIOIIEH reoMeTpUUeCKON
IPOTrpeCCUU. JIMHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio e. @opmyiia CI0KHBIX
npoleHToB. Mcnonb3oBaHWE TMPOTpeccUuu JUisl PELIeHUs pealbHbIX —3a/1ay
MPUKJIAJHOTO XapaKTepa.

HenpepoiBable (GyHKIMM M HUX CBOMCTBA. ToukM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PEIICHUs HEepaBeHCTB. l[IpuMeHeHue CBOICTB HEMpPephIBHBIX
GbyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas nmpousBoaHble PyHKIMHU. OnpeeneHne, reOMeTPUUECKU U
(bu3MYeCcKuil CMBICT TPOU3BOTHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUH.

[IpousBogHbIE  dIEMEHTApPHBIX  (DYHKIIHIA. [IpousBogHass  CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.



MHo:kxecTBa H JIOTHKA

MHOK€eCTBO, omnepalyu HaJ MHOXECTBAMM W MX CBoOicTBa. Jluarpammbl
Oitnepa—Benna. IIpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUSI PEANIbHBIX IPOILIECCOB W SIBJICHUW, MPU PEUICHUM 33Ja4 U3 APYTUx
y4eOHBIX MTPEIMETOB.

OmnpeneneHue, TeopeMa, CBOMCTBO MaTeMaTHYeCKOTrO OOBEKTa, CIIE/ICTBHE,
JI0Ka3aTEeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KIJIACC

Yuciia 1 BHIYMCICHUS

HatypaneHble u nenble yncna. [IlpumeHeHne npru3HaKkoB AEIMMOCTU LEIBIX
yucel, HanOonpmuii oOmuii nemurens (manee — HOJ]) m HamMensliniee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkinuaa s peneHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uncna. AnreOpanyeckas W TPUTOHOMETpUYECKass (POpPMBI
3alMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETUYECKHE OmNepanuu ¢ KOMIUIEKCHBIMU
yrcaamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IIOCKOCTH.
®opmyiia Myaspa. KopHu N-oif cTeneHu U3 KOMIUIEKCHOro uucna. IIpumeHnenune
KOMIUIEKCHBIX YMCEI Ul pelieHus (PU3MUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucremMa ¥ COBOKYIIHOCTh YpPAaBHEHUH UM HEpPaBEHCTB. PaBHOCWIBbHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PAaBHOCHIIBHBIE HEPABEHCTBA.

OTO0Op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHHH C  [OMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOAbl PEHICHUS TMOKAa3aTeIbHbIX U  JIOrapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/bl PELIEHUSI CUCTEM U COBOKYNMHOCTEH pallMOHAIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHenne  ypaBHEHUW, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUUECKUX 3aJad M 3a/ad U3 pazIu4HbIX OoOJlacTedl HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS OJTYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKHn

I'padux xommosuruu ¢ysHkiui. ['eomerpuueckne o00pas3pl ypaBHEHUN U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

['paduueckre Meroabl peuieHUs ypaBHEHUN M HepaBeHCTB. ['paduueckue
METO/Ibl PEIlICHU 3a/1a4 C TapaMEeTPaAMH.

Hcnons3oBanue rtpadukoB (QYHKIUNA IS HCCIETOBAHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUW 3a7ady U3 JIPYTrUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.



Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeHeHne nMpou3BOJHON K HCClIeOBaHUI0 (QYHKIUA HA MOHOTOHHOCTH U
sKkcTpeMyMmbl.  Haxoxaenue  HauOosblllero W HAMMEHBIIEro  3HAYEHUU
HEMpepbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnE TPOU3BOJHOM JUIsI HAXOXKIACHUS HAWIYYIIEro pEUICHUS B
NPUKIAIHBIX 3a/adax, ISl ONpPEACIICHUS CKOPOCTH M YCKOPEHHS IMpouecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNHuterpan. ['eoMeTpruecKkuil CMbICIT HHTErpaia. Beraucinenue onpenenéHHoro
uHTerpana no popmyne Hetorona-JleiOuua.

[IpumeneHue wHTerpana AJid HAXOXKACHUA IUIOUIAAeH TUIOCKUX GUryp u
00BEMOB F€OMETPUUECKUX TEI.

[Ipumepsl pemieHuit  nuddepeHraIbHbIX  ypaBHeHU. MaTtemaTtudyeckoe
MOJICJIMPOBAHUE peaJbHBIX IPOIECCOB € MOMOLIBI0 U depeHIInaTIbHBIX
YPaBHEHUM.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIAYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM IMO3UITMK OOY4YaroIIerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIeHA POCCHUUCKOTO OOIIECTBA, MPEICTABICHUE O MaTEMaTHYECKUX
OCHOBaX  (YHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHHHA, TIPOIEIYP
TPaXIaHCKOTO 001IecTBa (BEIOOPHI, OMPOCHI U APYTO€), YMEHHUE B3aMMOICHCTBOBATH
C COIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU C UX (QYHKITUSIMH U Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCTTUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TIpa)kAaHCKOW HACHTUYHOCTH, YBAXKEHUS K
MPONIJIOMY W HACTOSIIIEMY POCCHHUCKONW MaTeMaTHKH, IICHHOCTHOE OTHOIICHHE K
JOCTHKEHUSIM POCCUMCKUX MATEMAaTHUKOB M POCCUUCKOW MaTeMaTHUYE€CKOM IIKOJIBI,
UCIIOJIb30BAaHUE HOTHUX JIOCTHKEHUM B JPYrHX HayKax, TEXHOJOTHX, cdepax
HYKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, cHOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUSA, ATUYECKOTO TMOBEACHHS, CBS3aHHOIO C MPaKTUYECKUM
MPUMEHEHUEM JTOCTIDKCHUN HAYKW U JIEITEIBHOCTHI0 YUEHOTO, OCO3HAHUE JTUIHOTO
BKJIaJIa B IOCTPOEHNE YCTOMYMUBOTO OYIyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOEC OTHOIIEHWE K MHpPY, BKIOYAs JCTETUKY MaTeMaTHYCCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHHUI, pacCy ACHUN, BOCOPUUMYHBOCTh K
MaTEeMaTHYECKUM aCTIeKTaM Pa3IM9IHBIX BUIOB HCKYCCTBA;

5) pu3uYecKOro BOCHIUTAHMS:

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSATh MaTEeMAaTHUYECKUE 3HAHMS B MHTEpEcax
3I0pOBOTO M Oe3omacHoro obpasza JKHM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3JIOPOBOE TIMTAaHHWE, COATAHCUPOBAHHBIM PEXKHUM 3aHATHH M OTIbIXa,
peryisipHas (u3udecKkas aKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHUE TMIPH
3aHATHUSIX CTIOPTUBHO-03I0POBUTEIIBHON JACATEIHHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHUE IEHHOCTH TPYIOJTIOOUS, HHTEPEC K Pa3InIHBIM
chepam mNpodhecCHOHAIBHOM JIEATEIIBHOCTH, CBSI3aHHBIM C MaTEMaTUKONW H €€
MPWIOKEHUSAMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccnn u
peaTn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKECHUU BCEH JKU3HM,
TOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B PCIICHWH MPAKTHYCCKUX  3aaad
MaTEeMaTHYeCKON HAIPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

chOPMHPOBAHHOCTh  DKOJIOTHUYECKOW  KYJIbTYpPhl, TMOHUMAHWE  BIUSHUS
COIMAJIbHO-D)KOHOMHYECKUX TPOIECCOB HAa COCTOSTHUE MPHUPOIHOM WM COIMAIIbHOMN



CpeIlbl, OCO3HAHUE TJI00ATBPHOTO XapaKkTepa KOJIOTHUECKUX MPOOJIeM, OPUEHTAITUS Ha
MIPUMEHEHUE MaTEeMaTUYECKUX 3HAHUM IS pellIeHUsl 3a7a4 B 00JIaCTH OKPYKaIOIIeH
Cpe/bl, IJIAaHUPOBAHHME TIOCTYNKOB U OLIEHKH HMX BO3MOXHBIX ITOCIEICTBHI IS
OKpY>Karolen Cpebl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUS HAYKW U OOIIICCTBEHHOM MPAKTHUKH, MOHMMAHUE MaTEMaTHYECKOM
HayKW Kak c(epbl YEJTOBEUYECKON NEATeIbHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYUMOCTH
JJIS pa3BUTHS [IUBUJIU3AIMU, OBJIAJICHUE S3bIKOM MAaT€MAaTUKU U MaTEMaTHYECKOMN
KYJBTYpPOU KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIIATH TPOCKTHYIO U
HCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBHUS

Bba3oBble Jioruyeckne 1eiicTBUS:

BBEISIBIIAT W XapaKTEPHU30BaTh CYIIECTBCHHBIC NPH3HAKH MAaTEMAaTHYCCKUX
O0OBEKTOB, MOHATUHN, OTHOIICHUN MEXy MOHATUSIMH, (OPMYIUPOBATH OMPECICHUS
MOHSTUH, YCTaHABIIUBAThH CYIIECTBEHHBIA MPU3HAK KIIAcCU(DUKAIIMU, OCHOBAHUS JIJIS
000011IeHUs U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;

BOCITPUHUMAT, dbopmynupoBath U MPeoOpPa3OBHIBATH CYXKJICHUS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOPEUUS B
dakTax, MAaHHBIX, HAOMIONCHUSAX W YTBEPKICHHSX, MpearaTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTeIbCTBA MATEMaTHUYCCKUX YTBEPIKICHHMA
(MpsiMBIE ¥ OT TPOTUBHOTO), BRICTPAWBATh apTyMEHTAIIO0, TPUBOJANTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKIACHHUS U BHIBOIBI;

BBIOMpATh CHOCOO pemieHus Yy4yeOHOM 3amayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB PEIICHUS, BEIOMpATh HaMOOJEe MOAXOMSAIINN C yU€TOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIIbCKUA WHCTPYMEHT TIO3HAHMS,
dbopMyIMpOBaThH BOIIPOCHI, dbukcupyromnme MPOTUBOpPEUHE, npoOuemy,
yCTaHaBJIMBATh HCKOMOE M JJaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBAThH CBOIO
TIO3UIINIO0, MHCHHC,

MIPOBOJIUTH CAMOCTOSTEIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHHE TI0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00beKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITeNIbHO (DOpMyIMpOBaTh OOOOIIEHUs] W BBIBOJLI IO pe3yJbTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS,  WCCIECOBAaHUSA,  OIEHWBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;



IPOrHO3UPOBATh BO3MOXHOE pAa3BUTHE TMpollecca, a TaKKe BbLABUTaTh
IPEIOI0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJIATH JEPUINUTH MHPOPMALMHU, JAAHHBIX, HEOOXOIUMBIX IJI OTBETa Ha
BOTIPOC U JUISI pEILICHUs 3a/1a4H;

BBIOMpPATh MH(OPMAIIUIO M3 MCTOYHHKOB PA3UYHBIX THUIIOB, aHAJIM3HPOBATD,
CHCTEMaTH3HPOBATh U MHTEPIPETUPOBATh UH(OPMAIMIO PAa3IUYHBIX BUAOB U (HOpM
NPECTaBICHNUS;

CTPYKTYpUpPOBaTh HWH(MOPMAIMIO, MPEACTABIATh €€ B pPa3NMUYHBIX (opMmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLIEHUBATh HAAEKHOCTh MHPOPMAIIMH 110 CAMOCTOSITENIbHO CPOPMYTUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKATHBHBIE YHHMBeEpPCAJIbHbIE Y4eOHbI€ 1eiCTBUS

OOmenne:

BOCIIPMHUMATh U (DOPMYIHPOBATh CYKJICHHUS B COOTBETCTBHUU C YCIOBHSIMH U
HEISIMH OOIEHHUS, ICHO, TOYHO, TPAaMOTHO BhIpaXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaThb TMOSICHEHWS 1O XOAYy pEUICHUS  3aJiayd,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B XOJi¢ OOCYKJCHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMbl, peliaeMon 3a/1aud, BRICKAa3bIBAaTh UJCH, HAIICJICHHBIC HA TIOMCK PEIICHMS,
COTOCTABJISITh CBOM CYXJACHUS C CYXKICHUSMU JPYTHMX YYACTHUKOB JIAAJOra,
OOHapyXuBaTh pa3IM4Me€ U CXOJCTBO TO3UIMH, B KOpPpEeKTHOM Qopme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAYKECHHUS;

MPEACTaBIATh PE3yJIbTaThl PELICHUs 3aJayu, IKCIEPUMEHTA, HUCCIEIOBaHUS,
MPOEKTA, CAMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUICHUSI € Y4Y€TOM 3ajad
MpEe3eHTAIMK U OCOOCHHOCTEHN ayAUTOPUH.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusauus:

COCTaBJISITh IUIAH, aJTOPUTM pELIeHUs 3aJaud, BbIOMpaTh CHOCOO pELIeHMsS C
y4€TOM MMEIOIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBaTh U
KOPPEKTHPOBATh BApUAHThHI PELICHUM ¢ y4€TOM HOBOM HH(OPMALIHH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJIa/I€Th HABbIKAMU TO3HABATEIbHON pe(IeKCUN KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHUCTBUM U MBICIUTENBHBIX MPOIECCOB, MX pPE3yJbTaTOB, BJIaJETh CHOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI MIPOLIECCAa U Pe3yJIbTaTa PEUICHUS MATEMATHYECKON
3a/1a4y;

NPEABULIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IIPU PELIEHUU 3aJayH,
BHOCUTH KOPPEKTUBBI B JIESITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHME PE3YJIbTAaTa LIETU U YCIOBUSM, OOBSCHITH MPUUYUHBI
JOCTHMKEHUSI WM HEJOCTHXKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOJIUTh OILIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.



CoBMecTHAasI 1eATEIbLHOCTD:

NOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WMHIWBHUAYaJIbHOU
paboThI MPU pElICHUHN Y4eOHBIX 3a]a4, TPUHUMATh 11€JIb COBMECTHOM JESITEIIbHOCTH,
IUIAaHUPOBATH OPTraHU3aIMI0 COBMECTHOM palbOThI, pachpelnesiTh BHUIbI padoT,
JIOTOBApUBATHCSA, OOCYXKIaTh IMPOIECC U Pe3yabTar padoThl, 0000IIaTh MHEHUS
HECKOJIBbKHX JIIOJIEH;

y4acTBOBAaTh B TPYMHIOBBIX (Gopmax paboThl (0OCYyXIAeHHS, OOMEH MHEHHH,
«MO3TOBBIE TITYPMBD» U MHBIC), BHITIOIHATH CBOIO YacTh PabOThI U KOOPIUMHUPOBATH
CBOM JICHCTBUS C IPYTMMHU YJC€HAMU KOMaH/IbI, OIICHUBATh Ka4e€CTBO CBOETO BKJIAJa B
oOmmuit  mpOAYKT MO  KpUTepusM,  CHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJICHUCTBUA.

INPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kiacce oOydyaromuiicss MOIYYUT CIIEIYIONINUE
NPEIMETHBIE PE3YyJbTaThl MO OTAEIBbHBIM TeMaMm paboyedl MporpaMMbl y4eOHOIO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOIO aHaIU3a»:

Yucaa 1 BBIYUCTCHUSA:

CcBOOOIHO ONEpUPOBATh MOHATUSAMHU: PALUOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas  OpoOb, MPOLEHThl, HUPPALUOHAIBHOE  YHCIIO, MHOXXECTBa
paLMOHAJIBHBIX U IEUCTBUTEIBHBIX YUCEI, MOJYJIb JEUCTBUTEIBHOIO YHUCIIA;

MPUMEHSTH IPOOH U MPOLICHTHI ISl PEIICHUs IPUKIIAIHBIX 3a/1a4 U3 Pa3InYHbIX
OTpacier 3HaHUU U PEaIbHOU KU3HU;

MPUMEHSITh NPUONVIKEHHBIC BBIYUCIICHUS, MPaBUiia OKPYTJIEHUS, TPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJHO ONEPUPOBATH MOHSATHUEM: CTENEHb C LEJIbIM  [OKa3aTeleM,
MCIIOJIB30BaTh MOAXOMSIIYI0 (OpMY 3amucu JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJHO OMNEPHUPOBATH MOHITHEM: ApU(PMETHUECKUI KOpEHb HaTypalbHOU
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIbHBIM ITOKa3aTeleM;

cBOOOJIHO OIEpPUpPOBaTh MOHATUSAMU: JorapudM dYHcla, JECATUYHBIE WU
HaTypaJbHBIC JIOTApU(MBL;

cBOOOIHO ONEpUPOBATH MOHATHUSAMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHIEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh MOHATUAMM: APKCHHYC, APKKOCMHYC M apPKTAHIE€HC YHCIIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATHUSIMHU: TOXKJECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pa3IUYHble METOAbl PEIICHUs pPALMOHAJIBHBIX U JPOOHO-
pPAalMOHAIBHBIX ~ YPaBHEHWM, MPUMEHATh METOJ HWHTEPBAIOB JUIA  PEIICHUS
HEPABEHCTB;



cBOOOJHO OINEpPUPOBaTh MOHATUSMHU: MHOTOUYJIEH OT OIHOW MEPEeMEHHO,
MHOTOWIEH C LIEJIbIMU KOd(pPUIIMEeHTaMu, KOPHU MHOTOWIEHA, MPUMEHSTH JEJICHHE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTkoM, Teopemy be3y u Teopemy Buera ms
pelieHus 3aay;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CUCTEMA JTIMHEHHBIX ypaBHEHUH, MaTpUILIa,
ONpENENNUTENIb MATpUIlbl 2 X 2 W €ro TeOMETPUYECKUU CMBICI, HCIOIb30BaTh
CBOMCTBa ormpeAenurenass 2 X 2 1 BBIUKACICHUS €ro 3HA4YeHHs, MPUMEHSTh
ONpEAETUTEeNN IS PEIICHUsS CUCTEMbl JMHEWHBIX YpaBHEHHH, MOJAEITUPOBATH
pealibHble CUTYyalldd C TOMOIIBIO CHUCTEMBI JIMHEWHBIX YpaBHEHHM, HCCIIEIOBATH
MOCTPOCHHBIE MOJIENH C MOMOINBIO MATPUIl U OMPECIUTENCH, HHTEPIIPETUPOBATD
ITOJTyYEHHBIN PE3YJIbTAaT;

UCIIOJIb30BaTh CBOMCTBAa JEWCTBHM C KOpPHAMH g [peoOpa3oBaHUA
BBIPAKEHU;

BBITIOJIHATh MPEOOpa30BaHUSI YMCIIOBBIX BBIPAKEHUMN, COMEpM AIIMX CTEIECHU C
palMoHATbHBIM MTOKA3aTENIEM;

UCITI0JIb30BaTh CBOMCTBA JIOTapu(MOB /i MpeoOpa3zoBaHusl JIOTrapuPMUIECKUX
BBIPAKCHU;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: UpPpPALMOHATIBHBIC, IIOKa3aTeNbHbIC U
jJorapuMUUYECKUE YpaBHEHUS, HAXOAUTh UX PEUICHHUS C MOMOIIbI0 PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHEI;

IPUMEHATh OCHOBHBIE TPHUTOHOMETpHUUYECKHE (HOpMyNbl s mpeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKCHHI;

cBOOOMIHO  OMEpPHpPOBATh MOHSATHEM: TPUTOHOMETPUYECKOE  ypaBHEHHUE,
NPUMEHATh  HeoOxomumble  GOpMYJIBI  JUISI  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICTIMPOBATh peallbHble CUTyallud Ha S3bIKe aiureOphl, COCTaBIATH
BBIDOKEHUS, YpPAaBHEHHs, HEPaBEHCTBA IO YCIOBUIO 3aJayd, HCCIENI0BATh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajreophl.

DYyHKIUHN U TPAPUKHU:

CBOOOJTHO OIEpUPOBATh MOHATHUSMU: (PYHKIMSA, CIOCOOBI 3amanusi (yHKIIHH,
B3aMMHO 0OpaTHbIe (YHKIIMH, KOMIO3UIIKA GYyHKINMA, rpaduK QYHKIINH, BBITIOIHSITH
aJIeMEHTapHbIE MpeoOpa3oBaHus TpaduKoB GyHKINIH;

CcBOOO/IHO OINEpPUPOBaTh NOHATUAMU: OOJACTh OINpPEAENEHUS M MHOMXECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO ONEPHUPOBATH TMMOHATHSAMH: YETHBIE W HEUYETHBIC (DYHKIIWH,
nepuondeckue (PyHKITUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAKCUMYMBbI U
MUHAMYMbI (YHKIIMM, HauOOJIbIICC W HAaWMCHbBIIIEC 3HAYCHUEC QYHKIUA Ha
IPOMEKYTKE;

CBOOOMHO OMEPHPOBATh MOHATHUSAMH: CTENEeHHAs (YHKIUS C HATypalIbHBIM H
IeJIbIM TTOKa3aTesieM, TpauK CTENeHHOW (YHKIMU C HATYpaIbHBIM W IEJIBIM
nokasaresieM, Tpaduk KOpHS N-OM CTEemeHW Kak (YyHKIMA OOpaTHOW CTENEHU C
HATypaJbHBIM MOKa3aTeJIeM;



OTIepUPOBaTh TOHATHUSAMH: JIMHEHHAs, KBaJpaTU4YHAs © JAPOOHO-JIIMHEWHAS
(GyHKUHHU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0OBAHKUE U MMOCTPOCHUE UX TPadUKOB;

CBOOOJTHO OIEpUPOBaTh TMOHATHUAMM: TIOKa3aTelibHas M JorapupmMuyeckas
dbyHKUMHU, MX CBOMCTBAa W rpaduKH, HUCIOJb30BaTh UX TpaduKd IJs peuieHus
YPaBHCHUI;

CBOOOJTHO ONEPUPOBATH TMOHSATUSMHU: TPUTOHOMETPUUECKAS] OKPYKHOCTb,
OTIpeJIeICHHEe TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (QyHKUMHA 11  UCCIENOBaHHUS  MPOILECCOB U
3aBUCUMOCTEN MpHU PEIIEHUU 3a]ad W3 JIPYTUX YYEOHBIX MPEAMETOB M PEaNbHOU
YKU3HH, BBIpAXXaTh (POPMYIIAMH 3aBUCHMOCTH MEKy BEITMUYNHAMU;

Hauana MaTeMaTH4yecKoOro anajamu3sa:

cBOOOJIHO OMNEpPUPOBaTh MOHATUAMU: apUPMETHUECKass M TeoMeTpuUecKas
nporpeccusi, 6eCKOHeUHO yObIBarolasi reOMEeTprUuecKasl Mporpeccusi, JUHEHHbIN U
HKCIIOHEHIIUATLHBIN POCT, (pOopMyIia CIIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHHUE O
KOHCTaHTE;

UCIIOJIB30BaTh MPOTPECCUU I PEIICHUS pEeANbHBIX 3a7ad MPUKIAJTHOTO
XapakrTepa;

cBOOOIHO ONEPUPOBATh MOHATUSIMH: MOCIEAOBATEIBHOCT, CIIOCOOBI 3aJaHMs
[IOCJICIOBATEILHOCTEM, MOHOTOHHBIE M OrPAaHUYECHHBIE IOCIEAOBATEIBHOCTH,
MOHMUMATh OCHOBBI 3aPO’KJICHUSI MAaTEMaTHUECKOTO aHaIN3a Kak aHaJin3a OECKOHEYHO
MAJIBIX;

CBOOOJIHO ONEPUPOBATh MOHATUSIMU: HEMPEPBhIBHbIE (DYHKIIMU, TOYKU pa3pbiBa
rpaduka QyHKIMHN, aCUMIITOTHI rpaduka PyHKIINY;

CBOOOJHO OIEpUPOBAaTh MOHATHEM: (YHKIMS, HENpepbhlBHAsS Ha OTpPE3KeE,
MIPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIs1 pEIICHUs 3a/1a4;

CBOOOJ/IHO ONEPUPOBATh MOHATUSIMU: MepBasi U BTOpasi MPOU3BOJIHbIC (DYHKIIWU,
KacarenbHas K rpaduky QyHKINY;

BBIYUCIISITh MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO W KOMIIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BAaTh TEOMETPUYECKUN H (PU3NYECKUA CMBICT TPOU3BOAHOM JIsI
pelIeHus 3a1a4.

MHokecTBa H JIOTHKA:

CBOOOJTHO OTMIEPUPOBATH MOHATHUAMH: MHOXKECTBO, ONEpPAIlMU HaJl MHOYKECTBAMH,

MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIA aIlapaTr JId OMUCAHUs PEATbHBIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX YUYEOHBIX MTPEIMETOB;

CBOOOJHO OMEpUpOBaTh MOHATUSAMH: ONpENESeHUuEe, TeopeMa, ypaBHEHHe-
CJIEJICTBHE, CBOMCTBO MaTeMaTHYECKOTro OOBEKTa, J0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kJiacce oOydaromuiicss TMOJMYYUT CJICIYIOIINAE
MPEIMETHBIE PEe3yJbTaThl MO OTACIBbHBIM TeMaM pabouell MmporpaMMbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:



Yuciia 1 BBIYMCTICHHUSA:

cBOOO/IHO ONEpPUPOBATh MOHATUAMH: HAaTYpaJbHOE U LEJI0€ YHMCII0, MHOXKECTBA
HATypaJbHbIX U LEJBIX YHUCEN, UCIIOIb30BaTh MPU3HAKU ACIUMOCTH LEIBbIX YHUCEl,
HO/l m HOK HarypanbHBIX 4YMCEN Uil pELICHUs 3a1ad, NPUMEHSTh AJITOPUTM
EBxnuna;

cBOOOZIHO OIEpUpOBaTh IOHATHEM OCTaTka [0 MOJIYJI0, 3allUChIBaTh
HATypaJbHbIEC YNCIIA B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS,

CBOOOJHO OMNEPHUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJ, TPEACTaBISATh KOMIUIEKCHBIE 4YHClia B ainreOpandeckod u
TPUTOHOMETPUUYECKON (opMe, BBINMOIHATH apUPMETHUECKHE OMEpallid C HUMH U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHNs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATUSIMHU: HUPPALMOHAIbHBIC, IOKa3aTEIbHbIE H
Jgorapu(pMUUECKre HEPABEHCTBA, HAXOAUTh UX PEUICHHsI C MOMOIIBI0 PABHOCHIIBHBIX
IIEPEX0/I0B;

OCYILECTBIATh OTOOP KOPHEH MpHU PELICHUH TPUTOHOMETPUUECKOTO YPAaBHEHUS;

CBOOOIHO  ONEpUPOBATh IOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OpPUMEHATh  HeoOXoaumble  (GOpMysbl s pelIeHHs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATHUSMHU: CHUCTEMA M COBOKYIHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CHCTEMBI-CIEACTBUS, HAXOAWUTh PEIICHUS
CUCTEMBI M COBOKYIHOCTEH PAalHMOHAIBHBIX, MPPALMOHAIBHBIX, MOKA3aTENbHBIX H
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pelarh palroHalbHbIE, UppAallMOHAIbHBIC, TOKA3aTEIbHbIE, JTOTapU(MHUUECKHUE
U TPUTOHOMETPUYECKHE YPABHEHHS W HEPABEHCTBA, COACPIKAIIAE MOAYJIU H
IapaMeTphl;

OPUMEHATh TpauUuecKkue METOAbl JJI PElleHUs YpaBHEHMH U HEPaBEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyallud Ha S3bIKe aireOpbl, COCTaBJIAThH
BBIDAKECHMSI, YPAaBHEHHMs, HEPABEHCTBA W MX CHCTEMBI IO YCJIOBHIO 3aJauH,
UCCIIEIOBaTh IOCTPOCHHbIE MOJENM C MCIOJIb30BAaHUEM almapara ajireophl,
WHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpaduKu KOMIO3UMLUMU (YHKIMA C TIOMOILIBIO 3JIEMEHTApPHOIrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH F€OMETpUUYECKHE 00pa3bl YpaBHEHHUN M HEPABEHCTB Ha KOOPAMHATHOU
IIJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: TpaUKN TPUTOHOMETPUUYECKUX QYHKIUN;

OpUMEHATh (YHKUMMA Uil MOJCJIHUPOBAHUS W MCCIENOBAaHUS pPEaAbHbBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

UCIOJIb30BaTh MPOU3BOAHYIO Ul UCCIENOBAaHUS (QYHKIIMM HA MOHOTOHHOCTH U
KCTPEMYMBI;



HaXOAWTh HauOoJblllee U HAaUMEHbIIEEe 3HAUYCHUs (PYHKIMHU HETPEPHIBHOM Ha
OTpE3KE;

UCTOJIb30BaTh MPOU3BOAHYIO JJISi HAXOXKIEHHUS HAWIy4llIero pelieHus B
NPUKIIAJHBIX, B TOM YHCJIE COIMATbHO-d)KOHOMHUYECKUX, 3aJadax, /Uil ONpeAeTIeHUs
CKOPOCTH M YCKOPEHHUs Ipoliecca, 3a1laHHoro (GopMyJIon Wiu TpauKoM;

CBOOOJTHO OIIEpUPOBATh MOHATHAMHU: TIEpBOOOpa3Hasi, ONpeAeIEHHbIN HHTErpall,
HAXOJUTh TEPBOOOpa3HbIC AJIEMEHTAPHBIX (YHKIHMHA W BBIYHCIATH HMHTETpall IO
dbopmyre Hrrorona-JleitOHua;

HAXOAMTh IJIOIIAH TUIOCKUX (GUTYP U 0OBEMBI TEJ ¢ TOMOIIBIO HHTETpaa;

UMETh TPEJCTaBICHHE O MaTeMaTHYeCKOM MOJICJIMPOBAHUN Ha MpUMepe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MPHUKIAIHBIE 3a/Jadyd, B TOM YHCIIE COIMATIbHO-3KOHOMHYECKOTO U
bu3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
K
Ne HaumeHoBaHue pa3/ie/ioB U TeM A EaCOB I JyekTpoHHbIe (IU(PPOBBIE)
/ orpa OHTPOJILHBIE PaKTHYeCKHe o . oo e DECYDC
n/n NMPorpamMmbl Bcero DaGOTLI paBoTHI pa3zoBaTe/ibHbIE pecypChl
MHOXeCTBO NE€HCTBUTEIbHBIX YHCEIL. .
MHOFO‘-IJIGHB? L — https://resh.edu.ru/subject/lesson/
1 ) . M 24 1 https://www.yaklass.ru/p/algebra/10-
HepaBeHcTBa. CUCTEMBI IMHEHHBIX klass/
YpaBHEHUH
DymKimn 1 rpaduKs. CTereH A hyHKIWS ¢ https://resh.edu.ru/subject/lesson/
2 g ' o 12 1 https://www.yaklass.ru/p/algebra/10-
LIEJIBIM [I0Ka3aTelIEM klass/
ApudbMeraueckii KopeHs N-ofi cTeneH: https://resh.edu.ru/subject/lesson/
3 P p ) 15 1 https://www.yaklass.ru/p/algebra/10-
Hppanuonaibable ypaBHEHUS Klass/
MoxasaTensHas dyskmus. [lokazaTebHEe https://resh.edu.ru/subject/lesson/
4 YH ) 10 1 https://www.yaklass.ru/p/algebra/10-
YpaBHEHUS Klass/
Torapudmuueckas byHKIHs https://resh.edu.ru/subject/lesson/
5 P yH ) 18 1 https://www.yaklass.ru/p/algebra/10-
Jlorapudmuueckue ypaBHeHUs klass/
TOHFOHOMETDHUCCKIE BEIDAYKCHIS I https://resh.edu.ru/subject/lesson/
6 P p p 22 1 https://www.yaklass.ru/p/algebra/10-
YpaBHEHMUS Klass/
https://resh.edu.ru/subject/lesson/

7 [TocnenoBaTenbHOCTH U IPOTPECCUU 10 1 https://www.yaklass.ru/p/algebra/10-
klass/
https://resh.edu.ru/subject/lesson/

8 HenpeprwiBable GpyHKIHH. [Ipon3BoaHas 20 1 https://www.yaklass.ru/p/algebra/10-
klass/

9 HOBTOP eHue, 0000IeHHe, CHCTeMATH3AIM 5 2 http://www.fipi.ru/ https://uchi.ru/
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OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0



https://resh.edu.ru/subject/lesson/
https://www.yaklass.ru/p/algebra/10-klass/
https://www.yaklass.ru/p/algebra/10-klass/
https://resh.edu.ru/subject/lesson/
https://www.yaklass.ru/p/algebra/10-klass/
https://www.yaklass.ru/p/algebra/10-klass/
https://resh.edu.ru/subject/lesson/
https://www.yaklass.ru/p/algebra/10-klass/
https://www.yaklass.ru/p/algebra/10-klass/
https://resh.edu.ru/subject/lesson/
https://www.yaklass.ru/p/algebra/10-klass/
https://www.yaklass.ru/p/algebra/10-klass/
https://resh.edu.ru/subject/lesson/
https://www.yaklass.ru/p/algebra/10-klass/
https://www.yaklass.ru/p/algebra/10-klass/
https://resh.edu.ru/subject/lesson/
https://www.yaklass.ru/p/algebra/10-klass/
https://www.yaklass.ru/p/algebra/10-klass/
https://resh.edu.ru/subject/lesson/
https://www.yaklass.ru/p/algebra/10-klass/
https://www.yaklass.ru/p/algebra/10-klass/
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11 KJIACC

KoauuyecTBO 4acoB

Ne HanMeHoBaHMe pa3jeioB U TeM K n DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n NMPOrpamMMbl Bcero OHTPOILHBIE paKTHiecKue o0pa3oBaTejibHbIE PeCypchbl
padoThI padoThI
1 HCCHGHOBaHIfe (ymxuii ¢ nomonbio 22 1 https://resh.edu.ru/subject/lesson/
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1 https://resh.edu.ru/subject/lesson/
3 I'paguiut TPHrOHOMETpHIECKUX (YHKIIMi. 14 1 https://resh.edu.ru/subject/lesson/
TpuronomeTpuueckre HEPaBEeHCTBA
4 VIppaiuoHabHbIC, NOKA3ATeALHEIC 1 24 1 https://resh.edu.ru/subject/lesson/
norapuMUUecKre HEPaBeHCTBA
5 KomrmiekcHbie uncia 10 1 https://resh.edu.ru/subject/lesson/
6 HatypanbHble u 1ebie yrncia 10 1 https://resh.edu.ru/subject/lesson/
Cucrembl palluOHAIBHBIX, HPPAITMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTAPU(PMUUECKUX 12 1 https://resh.edu.ru/subject/lesson/
YpaBHEHUU
8 3amaqu ¢ mapameTpamMmu 16 1 https://resh.edu.ru/subject/lesson/
[ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS http://www.fipi.ru/
9 - 16 2 ; -
3HAHUU https://uchi.ru/
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

AnreOpa v Havajla MaTeMaTH4Yeckoro aHanusa, 10-11 kmaccel: yueOHUK AJIs
00111e00pa30BaTeIbHBIX OpraHu3aliuii: 0a30BbIN U yriyOJICHHBIH YPOBHU/ A.
AnumoB u 1ip. - M.:IIpocBemieHue

METOJANYECKHUE MATEPUAJIBI J1JIS1 YUYUTEJIA
H.E. ®énopoBa, M.B.TkauéBa, Anrebpa 1 Hadara MaTeMaTHYECKOTO aHAIN3a.

Meronnueckue pekoMennauuu K yueonuky HI.A. Anumosa, FO.M. Kosnsruna,
H.E. ®énoposoii u ap., 10-11 kmaccel.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

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

https://www.yaklass.ru/p/algebra/10-klass/
https://www.yaklass.ru/p/algebra/11-klass/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege/

https://uchi.ru/



