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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «AnreOpa U Hadyajla MaTeMaTUYECKOTO
aHajau3ay yriyoJeHHOTo ypoBHs /s oOydaromuxcs 10-11 kiaccoB cocTaBieHa B
coorBercteu ¢  OOII COO MOY CIHI Ne6l wu rocynapcTBEeHHBIMU
00pa30BaTeNbHBIMU CTAHJAPTAMU CpPEJHETr0 00Iero oOpa3oBaHHsS HA OCHOBE
«[Iporpammbl  00mIe0OpazoBaTeNbHBIX — yupexkaeHuit: Martematuka 10-11»
(CocraButens: bypmuctpoBa T.A. — M.: Ilpocsemenue, 2023 r.), pazpabotana B
cootBeTcTBUM ¢ PI'OC 1 obecneunBaeT JOCTHKEHHUE MIIAHUPYEMBIX PE3yJIbTaTOB
ocBoenust @OOII. IIporpamma HampaBiieHa Ha 00111€00pa30BaTEIbHBIA YPOBEHb
U3Y4YEHUS IPEIMETA.

AKTYaJIbHOCTH

VYuebHblil Kypc «Anredpa W Hadalla MAaTEMAaTHYECKOTO aHaIN3a» SIBISETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe CpeaHEero obiero oOpa3oBaHMS,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECHEUMBAET MHCTPYMEHTAJIbHYIO 0a3y njs
U3YYEHUSl BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBILUIEHUE OOyYaIOMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOE€HHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCHMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBIIAJEBaOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (OpMyIHpyeT CBOU
JTOCTHKEHHSI B MaTEMaTUYECKOI popMe.

YyeOHblli Kypc anreOppl M Hayall MaTeMaTUYECKOr0 aHallh3a 3aKJaJlbIBaeT
OCHOBY JJI YCIEUIHOIO OBJAJCHUS 3aKOHaMHU (U3HMKH, XUMHUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO e Bpemsi oBiajeHHe aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHMUeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLUUU U PacCyXAaTh JEAYKTHUBHO, HCIIOIb30BATh
0000IlIEHHEe W KOHKPETH3allhI0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBILUICHHE.

enu u 3apaum
[TpuopurerHbiMu 1ensiMu o0yuenust marematuke B 10—11 kinaccax Ha
yIrayOJnEéHHOM YPOBHE SIBIISIIOTCS:



e (GOopMHPOBAHME IIEHTPAJIBbHBIX MATEMAaTUYECKUX MOHATUN (YUCIIO, BEIMYMHA,
reoMerpuyeckas Qurypa, MnepeMeHHas, BEPOATHOCTh, IPEEMCTBEHHOCTb U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHMs O0yUaIOIINXCS;

® MOJBEJCHHE OOYYaIOIMUXCA HA JOCTYIMHOM JUJII HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYKAIOIIEr0 MUPa, TOHUMAaHUIO MaTEMAaTUKHU KaK
4acTH OOUIEH KyJIbTYphl YEIOBEUECTBA;

® Da3BUTHE HWHTEUIEKTYaJbHbIX W TBOPYECKHX CIOCOOHOCTEW OOydarouiuxcs,
MO3HABATEJIbHOM AaKTUBHOCTH, HWCCIIEIOBATEIIbCKUX YMEHHUH, KPUTHYHOCTH
MBIIUICHUS, UHTEPECa K U3YUEHUIO MAaTEMATHKY;

e (opmupoBanue (GYHKIUOHAIBHOW MaTeMaTHUYECKON TPaMOTHOCTHU: YMEHHS
pacIio3HaBaThb MaTEMAaTUYECKHUE ACTIEKTHI B PEAJIBHBIX KM3HEHHBIX CUTYalUsAX U
IpU HM3YYEHUH JPYrUX Y4EOHBIX IPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN H
3aKOHOMEPHOCTEH, (POpPMYIUPOBAaTh MX Ha S3bIKE MAaTEMaTUKU M CO37aBaTh
MaTeMaTUYECKUE MOJEIH, TIPUMEHATh OCBOCHHBIM MaTEMaTUYECKHUM arrapar JJIs
peleHns MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIPETUPOBATh U OLICHUBATH
IIOJTyYEHHBIE PE3YIIbTATHI.

O01mas xapakTepucTHKA MpeaMera

B xone usyuenus yueOHOro kypca «Airedpa M Hayaia MaTeMaTHYECKOTO
aHanM3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OIBIT PEIICHHs MPHUKIAAHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIICH PEeaJbHbIX CUTYAIUH,
WHTEPIPETAlNA  [IOJYYEHHBIX  PEUIEHWH, 3HAKOMATCS C  IpUMEpamMu
MAaTeMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKEe U MCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUAMH U UX aBTOPAMH.

VYuebHblli Kypc 00Ja7jaeT 3HAYUTENBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, Tak M 4epe3 crneuuduky ydeOHOM
NEeSATEeILHOCTH, TpeOyIomed MPOJAOIKUTEIBbHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOSITEIIBHOCTH, AKKYPATHOCTHA U OTBETCTBEHHOCTH 34 I1OJIy4EHHBIN PE3YIIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayalaM MaTeMaTUYeCKOro aHaIn3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICJICHBI  CIIEAYIOIIHUE COAEPKATEIbHO-METOANYECKHE JuHUU: «Yucma u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM HW3Y4YarOTCSd Ha MPOTSHKEHUH JABYX JIET
oOyueHus Ha YpOBHE CpeHET0 00I11ero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
JIpyra ¥ MOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMH U pasjenamu. J[aHHbIi ydeOHbIN
KypC SBIISIETCS HHTETPaTHBHBIM, MOCKOJBbKY 0ObequHseT B cebe cojlepikaHue
HECKOJIbKMX MaTeMaTUYECKUX TUCLUIUIMH, TAKUX Kak aiaredpa, TPUTOHOMETpUS,



MaTeMAaTUYeCKUN aHAIIN3, TEOPHSI MHOYKECTB, MaTeMaTHUECKast JJoruka u npyrue. [1o
Mepe TOro Kak 00ydJaroIrecs OBIafeBaloT BCE 0ojee MUPOKUM MaTEeMAaTHUECKUM
anrmaparoM, y HUX IMOCIIEI0BATEILHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMAaTUYeCKyH MOJIeNb PEaTbHOW CUTYaIlMH, NPUMEHITH 3HAHUS,
TOJTyYeHHbIC TpPU HM3YYEeHUH Yy4eOHOTO Kypca, Ul pEIICHHS CaMOCTOSTEIBHO
cOpPMYITHPOBAHHOW MATEeMAaTUYECKON 3a/1a4M, a 3aT€M HHTEPIPETUPOBATH CBOM
OTBET.

ConepxaTenpHO-MeToANYeCKas JIMHUS «Unciaa ¥ BBIYMCICHHUS» 3aBEpIIacT
(opMHpOBaHHE HABBHIKOB WCIIOJIB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha ypOBHE OCHOBHOTO 00mIero oopazoBanusi. Ha ypoBHe cpemHero oomiero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (HOPMHUPOBAHHIO  HABBIKOB
paIMOHATBFHBIX BBIYMCICHHI, BKIIIOYAIOMIUX B CE0S UCIOJIB30BAHUE Pa3TMYHBIX
dopM 3ammcu 4YMcia, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH NPUOIMKEHHBIC
BBIUUCIICHUS, OLIEHUBATh YWCIIOBBIC BBIpAXEHHSA, pabOTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIC OOYYaIOIUMCSI MHOXECTBA HATYPAIbHBIX, IEJIBIX,
pallMOHANBHBIX M JICHCTBUTENBHBIX  YHCEN  JOIMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIoOM H3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My CcHeuu(puUeckue 3aJadyd U Olepaluu: JeJeHHue Haledo,
ONEPUPOBAHUE OCTAaTKAaMU HA MHOXKECTBE IIENIBIX 4YHCEN, O0coOble CBOWCTBA
PAIMOHATLHBIX M MPPAIUOHATBHBIX YHCEN, apuPMETHYCCKIE ONEPAIUH, 8 TaKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTETICHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaronaps mociiegoBaTeNbHOMY PACHIMPEHHIO Kpyra HCIHOJIb3yEeMBIX YHCET U
3HAKOMCTBY C BO3MOXKHOCTSIMU HMX MPUMEHEHHS JJISl PEIICHHs Pa3TUYHBIX 3a]a4
dopmupyeTcsi TpeAcTaBICHUE O €AMHCTBE MAaTEMaTHKH KaKk HAyKd M €€ poyd B
TIOCTPOCHUH MOJENIeH PeaqbHOr0 MHpa, HMIMPOKO HMCIIONB3YIOTCS O0OOIIeHHE H
KOHKpPETHU3aIHS.

JIluaus «YpaBHEHUS W HEPABEHCTBA» DPEATHM3YETCsl Ha TPOTSIKECHHH BCETO
o0y4eHHs Ha YpOBHE CpeIHEro oOmero oOpa3oBaHHUs, MOCKOJIBKY B KaXKIOM
paznmene IlporpaMMbl TpeTyCMOTPEHO pEUICHHWE COOTBETCTBYIOIIMX 3a4ad. B
pesynbrare OOydYaromIuecss OBJAJeBAlOT PA3IMYHBIMH METOJAMH  PEUICHUS
palMOHATIBHBIX, HPPAIMOHANBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHWI, HEPABEHCTB U CHUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lomydeHHBIE yMEHHUS HIMPOKO HCHOJB3YIOTCS MPH
UCCIIeIOBaHNH (YHKIIMHA C TIOMOIIBIO MPOU3BOJHOMN, NPU PEIICHUU MPHUKIIAIHBIX
3aj7la4 ¥ 3aJ1a4 Ha HAXO0XKJICHUEC HAUOOJIBIINX M HAMMCHBIINX 3HAUYCHUH (DYHKIIHH.
JlaHHasi copeprKkaTeNnbHas JIMHUS BKIIIOYAET B ce0sl Takke POPMUPOBAHHE YMEHUIA
BBIMIOJIHATE ~ pacu€Tel 1o  (GopmynaMm, TpeoOpa3oBaHUS  PAMOHAIBHBIX,
UPPAIMOHAIIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKCHHI, a TAKXKE BBIPAKCHHH,
CoZIepKaIllMX CTeneHu W Jyorapudmbl. braromaps u3ydeHHIo anreOpandeckoro



MaTepHuaia IpOUCXOIUT NaTbHEHIIIEe PA3BUTHE AITOPUTMHUIECKOTO U a0CTPAKTHOTO
MBIIIICHUS 00yJaromuxcs, (OPMHUPYIOTCS HABBIKU JCTYKTHBHBIX PaCCYKICHUH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3QPpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxartenpbHo-MeToanueckass auHuA «DyHkuuu u rpaduku» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337a€T MOCJIeI0OBATEILHOCTh U3YUEHUsI MaTepuana. M3ydeHue cTeneHHowu,
MOKa3aTeJIbHOM, JIorapu(hMUIECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IJIS pelIeHUs 3adad U3 JPYIHX Y4eOHBIX
MPEAMETOB U PEAThHOMN KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM aHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM OosblllIOE BHUMaHUE
yaensercs (GOPpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBaTh MOJY4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUU U
HAaBBIKOB, MO3BOJISIIOLIMX BBIPAXKaTh 3aBUCUMOCTH MEXKY BETMYMHAMHU B PA3JIMUHON
dbopme: aHATUTHYECKOM, Tpadudeckoii U ciioBecHOW. Ero nsyuenne crocoOoCTByeT
Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIh30BaHUIO AaHAJIOTHUH.

ConepxarenbHas nuHusl «Hauyana maremMaTHYecKOro aHaiu3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JIOCTYITHBIX OO0YyYarolmuMcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKIHMA, ONPEAeNiaTh HX HAWOONBIINE W HAUMEHbBIINE
3HAQYCHUS, BBIYUCIATH IUIOMAAu (Guryp u oObEMBI TeJl, HaXOAUTh CKOPOCTH M
yCKOpeHusi TporieccoB. JlaHHasi cojep)kaTeibHas JHMHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH IOCTPOCHUSI MATEMATHUYECKUX MOJENIEd pPEalbHbIX CHUTYyalluu,
MO3BOJIIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKJIIAIHBIX, B TOM YHCIIE€ COLIMAIBHO-
PKOHOMMYECKHUX, 3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIn3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMAJILHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHUM pacrio3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOyJaronuecs y3HatoT O BbIIAOIINXCS
pe3ynbTaTtax, MOJYyYEHHBIX B XOJI€¢ Pa3BUTHUS MaTEMaTHKU KaK HAyKH, U 00 HX
aBTOpax.

ConepxaTeapHO-MeToANYEeCKas JIMHUS «MHOXeCTBa U JIOTHKa» BKJIIOYACT B
ceOs1 DIIEMEHTHI TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTuko-
MHOKECTBEHHBIE IIPEACTABICHHUS POHU3BIBAIOT BECh KYpPC IIKOJIBHON MaTEMATHKU
U TIpeiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIMA BCE Pa3feibl
MaTeMaTUKU W €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE



JTUCIMIUIMHBI W WX TPWIOKCHUS B eAuHOe 1enoe. [loaTroMy BaKHO JaTh
BO3MOXXHOCTh OOYyYaromieMycsi TOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHKH M WCIOJB30BaTh €ro JIIS BBIPAKCHUS CBOUX MBICIICH.
JIpyruM BaKHBIM TPU3HAKOM MAaTeMaTHKH KaK HayKH CJIEeIyeT IpHU3HATh
CBOWCTBCHHYIO €H CTPOrOoCTh OOOCHOBaHMH W CJICJIOBAaHHE OIPEICIEHHBIM
NpaBUjIaM  TOCTPOCHUS  JOKa3aTelbCTB.  3HAKOMCTBO € DJIEMEHTaMHU
MaTEMaTHYECKON JIOTHKH CIIOCOOCTBYET Pa3BHTHIO JIOTHYECKOTO MBIIUICHUS
00y4YaroIuXcsl, MO3BOJIAECT UM CTPOUTH CBOM PACCYXJICHUS HA OCHOBE JIOTHYCCKHX
npaBui, GOPMUPYET HABBIKK KPUTHUECKOTO MBIILICHUS.

B ydeOHOM Kkypce «Anrebpa M Hadajga MaTEMaTHYECKOTO aHAJIN3a»
IPHUCYTCTBYIOT OCHOBBI MaT€MaTHYCCKOTO MOJCIUPOBAHUSA, KOTOPHIC MPU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIEICH peabHBIX
CUTyaIlui, HCCJICMIOBAaHUS O3THUX MOJCICH C IOMOIIBI0 amnmapara anreOpel U
MaTEeMaTHYECKOTO aHalli3a, WHTEPIIPETAIlMUA IOJyYeHHBIX pPE3yJabTaToB. Takue
3aJIaHus BIUICTCHBI B KQXK]IBIM M3 pa3/ieioB MPOrPaMMEbI, IIOCKOJIBKY BeCh MaTepHal
y4eOHOro Kypca IIHPOKO HCIOJB3YETCS JUIA PEIICHUS NPUKIATHBIX 3amad. [lpu
pCIICHUH  peaJbHBIX  TNPAKTHYSCKUX  3aJad  oOydaromuyecs  pPa3BUBAIOT
HaOIII0IaTeIBHOCTh, YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIb30BaTh  aHAJIOTHIO, 0000mAaTh ¥  KOHKPETU3MPOBATh  MPOOJIEMY.
JlessTebHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHKIAIHBIX —3a7ad
OpTaHU3yeTcs B MPOIIECCe H3YUCHUS BCEX TEM YUeOHOTo Kypca «Anredpa u Hadaia
MaTEMaTHYECKOTO aHATN3ay.

MecTo Kypca B y4eOHOM ILIaHe

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanmu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTpaciel 3HAHUI U PeaTbHOM KU3HHU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenr ¢ menbIM  nokaszareneM. bmaom Hrerorona. Mcmosnm3oBanme
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnvoOHaAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11e1bIMU KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BEIPpAKEHUN, COACPKAIIMX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIE METOJIbI pEIICHHS

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTpUIlbl 2 X2, ero FTEOMETPUYECKU CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPEACIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusg, crnocoOsl 3amanus GyHKIUU. B3anMmHO o00paTHBIE (QYHKIHH.
Komnosumuss ¢ynkuuidt. I'padux QyHkmmmn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢yskuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MakKCUMyMbl U MUHHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CreneHHas QyHKIMS ¢ HATypaldbHBIM U LEJNbIM TOKa3zareneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduk KOpHs N-0i CTENEHU KaK GyHKIMUK OOpaTHOM CTENEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazarenbHast U Jorapupmuueckass (GyHKIUH, UX CBOMCTBA U TpauKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aaHUsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HemnpepriBHble GyHKIIMM W WX CBOMCTBA. TOukw paspbiBa. ACHUMIITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICIT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpauKy (pyHKIUU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, aropurMa EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 U1 33/1a4 U3 pa3’IMuHbIX 00JacTell HAYKU U peabHOM KU3HHU, UHTEPIPETaIUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpuMmeHeHre POU3BOJHON K MCCIEAOBAHNIO (YHKIMII HA MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJIOH M TpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WuTerpan. ['eomeTprueckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[TpumeHeHrne uHTErpaia A HaXOXKJIEHUS IUIOIMAJeHl MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO O0IIECTBA, TPEACTABICHUE O MATEMaTUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYrHX HaAyKax, TEXHOJOrusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTIKCHUN HAYKU U JEATETbHOCThIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pPOBOE MHUTAHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITUU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMpodeCCHOHANBHOM  JCSATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEU >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00AIbHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUSL IUBUJIM3AIINH, OBJIAJICHUE SI3bIKOM MAaTEMATHUKUA U MAaTeMaTUYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieNICHUs MIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKAIIH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHECHHS, KpUTESPUH TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAONIOACHUAX M YTBEPXKICHHUAX, IpeAyiaratb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BLIOUPATh HarboJee MOAXOAANIUN ¢ yUETOM CaMOCTOSTEIIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBaTH THMOTE3y, apTyMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIMOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSAX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3TUIHBIX BUOB U (HOPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh Ka4E€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEAMETHBIC PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabouell mporpaMmbl yueOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPAIMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTH NMPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYNCICHUN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUSAMH: APKCHUHYC, APKKOCUHYC U apKTAHI'€HC YMCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHHS palUOHAIBHBIX MU JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y m teopemy Buera mis
penieHus 3a1ay;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMICTBA ompenenuTtess 2 X 2 g BBIYUCIEHUS €ro 3HayeHus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAIbHbIC, MOKa3aTelbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO0 YCIOBUIO 3a/ayd, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBanus rpaduKoB QyHKIINIA;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHs N-Oi CTEeNeHW KaK (PYHKIMU OOpaTHOMl CTENEeHu ¢
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruiecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
NOCJIEOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYHCIIATh MTPOU3BOAHBIE CYMMbI, TPOU3BEIAECHUS, YACTHOTO U KOMIIO3UIMU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUSI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHSATUSAMH: OIPEACIICHUE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO OOBEKTA, TI0KA3ATENbCTBO, PABHOCHIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeEMaTUYECKOr0 aHaJIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONIEpUPOBATh MOHATUSMU: HATYPAIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U LIEJIBIX YHMCEJI, UCIOJb30BATh MPU3HAKU JIEITUMOCTH LIEJIBbIX YHCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOAYJIO, 3alKChIBaTh
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CBOOO/IHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMeE, BBIMOIHATH apu(PMETHUECKUE ONEpali ¢ HUMU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TIpU pElIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHEIE,
jJorapuMUYECKUe W  TPUTOHOMETPUUECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M HMX CHUCTEMBl IO YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKHd KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApPHOIO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU JABYX (DYHKIIHUI;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

WCIIOJI30BATh MPOU3BOIHYIO VIS UCCIEOBAHUSI (PYHKIIMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMHYECKHUX, 3a71a4ax, IJisl ONpeaeIeHUs
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmysne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
MHO0K€eCTBO JIeHCTBUTEIBHBIX YUCEIL.
M .P
1 HOTOHIICHE! aHHOHaHBHH? YPaBHeHHA 1 24 1 1 https://m.edsoo.ru/7f43f58a
HCpPaBCHCTBA. CucreMbl JUHEHHBIX
YpaBHEHUU
O .
2 YHILLHH H paHIci. CTCNCHHAs pYHIKLMS ¢ 12 1 1 https://m.edsoo.ru/7f43f58a
L[eJIBIM TIOKa3aTesieM
A 7 N-ou .
3 putpmeTIeckiii Kopeitk N-Olf cTereli 15 1 1 https://m.eds0o.ru/7f43f58a
WppanmonansHble ypaBHEHUS
IT B!
4 okasareibha pyniu. TokasarenHbie 10 1 1 https://m.edsoo.ru/7f43f58a
ypaBHEHUSA
Jlorapudpmuueckas GpyHKIUS.
5 18 1 1 https://m.edsoo.ru/7f43f58a
Jlorapudpmuueckue ypaBHEeHUS
T
6 PHFOHOMCTPHTCCITHE BEIPAKCHIL H 22 1 2 https://m.edsoo.ru/7f43f58a
ypaBHEHHUS
[TocnenoBarenbHOCTH U MPOTPECCUH 10 0 https://m.edsoo.ru/7f43f58a
HenpepsiBabie pynkiuu. [IpouszBoanas 20 1 https://m.edsoo.ru/7f43f58a
IT 606
9 OBTOP CHIE, ODODIICHHE, CHCTEMATHEAMIA 5 2 0 https://m.edsoo.ru/7f43f58a
3HAaHUHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 8


https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHH C TOMOIIBIO 29 1 1
MIPOU3BOTHOM
2 [lepBooOpazHast 1 UHTETPAT 12 1 0
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1 0
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10 0
HatypanbHble u 1ienbie uncna 10 0
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1 0
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1 0
9 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AINS 16 1 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 2




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

AnuMoB. AnreOpa 1 Hadaia MaTeMaTHUUeCcKoTo aHanuza, 10-11 k.

(6a3oBbIit 1 yrayonénnslil yposuu) :Ilpocsemenue - 2023 T.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. 3agauu ¢ napamerpamu. JInHelHbIE U KBaJIpaTHHIE YPABHEHUS,
HEpaBEHCTBA, cUCTeMbI. YueOHoe rnocobue./ B.B. Jlokots / M: Apkrtu, 2014 r.
2. 'oroBumces k EI'D. 3agaun ¢ napamerpamu. UppanmoHanbHbIE ypaBHEHNS,
HEpPaBEHCTBA, CUCTEMBI, 3a7auu ¢ moayieM./ B.B. Jlokots / M: Apktu, 2020.
3. Enunblii rocyiapcTBeHHBIN dKk3aMeH: Matemartuka: Penetutop / Kouarun
B. B. u n1p. — M.: IIpocsemienue, 2015r.

4. Matemaruka. TpeHUPOBOUHbBIE TEMATUUECKHUE 33JJaHUSI C OTBETaMU ISl
noarotoBku kK EI'D u k Apyrum ¢opMam BBIITYCKHOTO U BCTYIMUTEIHHOTO

sk3ameHoB / coct. I'. U. KoBanesa u ap. — Bonrorpan: Yuurens, 2021 r.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. http://www.school-collection.edu.ru — eaunast Komrekmus HHGPOBBIX

o0pa3oBaTeNbHBIX PECYPCOB.



2. http://www.ege.edu.ru/ Equnsrii I'ocyapcTBEeHHBIH 3K3aMeH

3. http://www.edu.ru/ - Poccutickuii 00pazoBaTeIbHBIN TOPTAT

4. http://www.school.edu.ru/ - Poccuiickuii 001eo0Opa3oBaTe/IbHbIH MTOPTA
5. http://window.edu.ru/ - Equnoe okHO gocTyma K 00pa30BaTeabHbIM
pecypcam

6. http://www.school-collection.edu.ru — enunas kosekiws nuGpPOBBIX
00pa3oBaTeNIbHBIX PECYPCOB.

7. http://www.ege.edu.ru/ Equnslii I'ocyiapcTBEeHHBIH 3K3aMeH

8. http://lwww.edu.ru/ - Poccuiickuii 00pa3oBaTeIbHBINA TOPTAT

9. http://lwww.school.edu.ru/ - Poccuiickuii 0011e00pa3oBaTeIbHbINH MOPTAI
10. http://window.edu.ru/ - EmuHoe OKHO TocTyma K 00pa30BaTeIbHBIM

pecypcam



