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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblil Kypc «Anredpa U Hayajsa MaTeMaTUYECKOrO aHAIM3a» SBIISIETCS OAHUM W3 HauOoJiee 3HAYMMBIX B MPOrpaMme
cpelnHero oo1ero oopa3oBaHus, MOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECTIeUnBACT HHCTPYMEHTAJIbHYIO 0a3y JIJIsl U3Y4YEHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYTrod CTOPOHBI, (DOPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUICHHE OOydYaroluXcs Ha
ypOBHE, HEOOXOIUMOM JJIsl OCBOCHUSI MH(POPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX TUCHUILUIMH. B pamkax
JAaHHOTO y4eOHOro Kypca OOydaroluecsl OBJIAJCBAIOT YHHBEPCAIbHBIM SI3BIKOM COBPEMEHHON HAyKH, KOTOpas (OopMyIUpyeT
CBOM JIOCTHKEHUS B MaTeMaTudeckon popme.

VY4eOHblil Kypc anreOpbl ¥ Hayal MaTEMaTHYECKOTO aHajiu3a 3aKJIaJbIBA€T OCHOBY JJIsl YCHEUIHOTO OBJIAJICHHUS 3aKOHAMHU
(bU3UKYA, XUMUU, OMOJIOTUU, TMOHUMAHUS OCHOBHBIX TEHJEHIMWA Pa3BUTHS HPKOHOMHUKHA U OOIIECTBEHHOW HU3HH, IO3BOJISET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIOJIb30BaTh UX JIJIS JAJbHEHIIIETO
oOpa3oBaHUsI U B MOBCEJHEBHOM XU3HU. B TO ke Bpems oBiajieHue aOCTPAKTHBIMU U JIOTHUYECKH CTPOTMMH KOHCTPYKIUSAMHU
anreOpsl 1 MaTEMAaTUYECKOTO aHaju3a Pa3BUBAET YMEHUE HaXOAUTh 3aKOHOMEPHOCTU, 0OOCHOBBIBATH UCTUHHOCTH, JI0KA3bIBAThH
YTBEPXKJEHUSI C TIOMOIIBIO HWHIYKIIMM U PacCyXaaThb JACAYKTUBHO, HCIONIB30BaTh O0O0OOIEHHE ¢ KOHKPETHU3AIIMIO,
abCTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUECKOE MBIILICHHUE.

B xone uzyuenus yueOHoOro kypca «Anredpa u Hayana MaTEMaTUYECKOTO aHAIM3a» O0yYarOIIHECs MOJIy4YatOT HOBBIM OIBIT
peLICHUs NMPUKIIAIHBIX 3a7a4, CAMOCTOATENBHOIO MOCTPOCHUS MAaTEMaTUYECKUX MOJIENIEN pEeaIbHbIX CUTyallMi, HHTEPIIPETaAlun
MIOJIyYEHHBIX PELICHUN, 3HAKOMSTCA C NPUMEPAMU MaTEMaTUUYECKUX 3aKOHOMEPHOCTEM B MPUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOLIUMUCS MaTEMaTUUYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

VY4eOublli Kypc oOnagaeT 3HAYUTENBHBIM BOCIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIM peanu3yeTcsi Kak d4epe3 ydeOHBIi
Marepuai, CrnocoOCTBYIOMUNA (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSA, TaK U 4epe3 crnelupuKky yuyeOHOH AesTeIbHOCTH,
TpeOyroield MPOIODKUTEIHLHON KOHIICHTpPAllMd BHUMAaHUS, CaMOCTOSITEILHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 3a
IIOJIyYEHHBIN PE3yJIbTAaT.

B ocHoBe MeTonuku o0yueHus anredpe U HadyajiaM MaTEeMaTHYECKOTO aHaIN3a JISKHUT JAeATeIbHOCTHBINA TPUHITUI O0yUCHHUS.

B cTpyktype ydueOHOTrO Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO aHaM3a» BBIIEICHBI CICAYIONIHNE COJEPKATeIbHO-
Metonuyeckue JmHUU: «Yucnma wu  BerumcieHus», «DyHKiMU U Tpadukmy, «YpaBHeHHs W HepaBeHCTBa», «Hauama



MaTeMaTUYECKOro aHain3a», «MHOecTBa M JIOTMKa». Bce OCHOBHBIE COAEPKATEIbHO-METOJIMYECKUE JUHUM U3Y4yaloTcsl Ha
NPOTSHKEHUHU ABYX JIET OOY4YEeHHs Ha YpPOBHE CpelHEero o01iero oopa3oBaHusi, €CTECTBEHHO JOMOJHSS IPYT Ipyra U MOCTENEHHO
HACBIIAACh HOBBIMM TeMaMH U paszienamu. JJaHHbIA ydeOHBIN Kypc SIBJSIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBbEIUHSIET B ceOe
coJiepKaHUe HECKOJIbKUX MAaTEMaTHYECKUX JAMCIMIUIMH, TAKHMX KakK ajareOpa, TPUTOHOMETPHS, MaTEMAaTUYECKUN aHaU3, TEOPHUs
MHOXXECTB, MaTeMaTuyeckas Jioruka u japyrue. Ilo mepe Toro kak oOydarouiuecss OBIaJEBAlOT BCC 0OoJiee MIUPOKUM
MaTeMaTUYECKUM ammapaToM, y HUX IMOCIIeI0BAaTEIbHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH MAaTEMAaTHYECKYIO
MOJIEb PEabHON CUTyalluy, MPUMEHITh 3HAHUSA, MOJYUYCHHbIC NPU U3YYEHUU YUEOHOTO Kypca, JUIsl PEIICHUsS] CAMOCTOSTEIbHO
chopMyIMpPOBaHHON MaTEMAaTHUYECKOM 3a/1au, a 3aT€M UHTEPIIPETUPOBATH CBOIl OTBET.

ConepxarenpHO-MeTOUYECKass JTUHUSA «Yuclna W BBIYMCICHUS) 3aBeplIaeT (OPMUPOBAHUE HABBHIKOB HCIOJIb30BAHUS
JEUCTBUTEIBHBIX YKCEN, KOTOpoe ObLIO HAayaTO Ha YpOBHE OCHOBHOIO oOmiero oOpa3zoBaHus. Ha ypoBHe cpemHero oOImiero
oOpa3zoBanusi ocob0oe BHUMaHUE ynemnseTcs (HOPMUPOBAHMIO HABBIKOB PAIMOHAJIBHBIX BBIYMCICHUN, BKIIOYAIOMIUX B CEOs
UCIIOJIb30BAaHUE PA3NIMYHBIX (POPM 3alMHUCH 4YHUCIA, YMEHUE JeNaTh MPUKUJIKY, BBIMIOJHATH MPUOIMKEHHBIE BBIUMCICHUS,
OIICHUBATh YHUCJIOBBIE BBIpAXEHHUS, pabOTaTb C MaTeMaTHYECKHMMHU KOHCTAaHTAMU. 3HAKOMBIE OOYYaIOIIMMCS MHOXECTBA
HaTypaJbHBIX, 1IEJIBIX, PAIMOHATBHBIX U JCHCTBUTEIBHBIX YHUCEI JOMOJIHIIOTCS MHOXECTBOM KOMILUIEKCHBIX uncell. B kaxaom u3
ATUX MHOXXECTB PacCMaTpPUBAIOTCS CBOMCTBEHHbIC €My CHElM(pUUYECKUE 3aayd M OINEpaluu: JIeJICHUE HaIleJIo, ONEPUPOBAHUE
OCTaTKaMW Ha MHOKECTBE IIEJIbIX YHCEN, OCOObIe CBOMCTBA PAIMOHATIBHBIX U HMPPAIMOHAIBHBIX YHUCEN, apupMeTHUUecKHe
omepaluy, a TakKXe U3BJICUCHUE KOpPHA HaTypallbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX uHceld. braronmaps
MOCJIEA0BATEILHOMY PACIIMPEHUIO KPYTra UCIOJIb3YEMbIX YUCET U 3HAKOMCTBY C BO3MOXHOCTSIMHM UX MPUMEHEHUS JJIsl PEIICHUS
pasNUYHBIX 33134 (QopMuUpyeTcs NpPENCTaBIeHWE O €IWHCTBE MaTEeMaTHUKU KaK HAyKd U €€ POJM B TMOCTPOCHUM MoOjelei
peaJbHOr0 MUPA, IUPOKO UCIIOIL3YIOTCS 0000IIEHNE U KOHKPETU3AIIHS.

Jluaus «YpaBHEHUST W HEPABEHCTBA» pEATU3YyeTCs Ha MPOTHKEHUH BCET0 OOyYEeHHMs] Ha YpPOBHE CpEIHEro 00IIero
oOpa3oBaHusl, MOCKOJIBKY B KaXXJ0M pasneinie [IporpamMmbl MpeayCMOTPEHO PEIIeHHe COOTBETCTBYIONIMX 3adad. B pesynbrate
oOydJaroIuecs OBJIQJIEBAIOT PA3IMYHBIMH  METOJAaMHU  PEUICHUS PAIMOHATBHBIX, HWPPAMOHANBHBIX, IMOKA3aTEIbHBIX,
Jorapu(PpMUUYECKUX W TPUTOHOMETPUUYECKUX YpPaBHEHHUM, HEPABEHCTB M CHCTEM, a TakXe 3ajad, COJACPKAIIUX MapamMeTphl.
[TonyuyeHHble yMEHMSI MIUPOKO HCIOIB3YIOTCS MPU HCCIECIOBAaHUU (YHKIMHA C TOMOIIBIO MPOWU3BOAHOM, MPU PEIICHUU



MPUKIAAHBIX 337249 U 3a7a4 Ha HAXOXKJICHHE HAauOOJBIINX WU HAUMEHBINUX 3HaueHn GyHKmuu. JlaHHas coaepikaTtenbHas JTHHUS
BKIIFOYaeT B ce0s Takke (OpPMHUPOBAaHHME YMEHHWH BBIMOJHATH pPacdeThl MO ¢GopMyliaM, MPeoOpa3oBaHUs paAIlMOHATBHBIX,
UppaIMOHATBFHBIX ¥ TPUTOHOMETPUYECKHUX BBIPAKCHHM, a TaKXKe BBIPAKCHUMN, COJEPIKAIINX CTETICHH U jorapudMel. biaromapst
U3yYCHHI0 anreOpandeckoro Marepualia MPOUCXOTUT AalbHEHIIee pa3BUTHE AJTOPUTMHUYECKOTO W aOCTPAKTHOTO MBINIJICHHS
oOyuatomuxcs, (pOPMHUPYIOTCS HABBIKM ACHYKTUBHBIX PaCCYyXJACHHHA, pabOThl ¢ CHMBOJBHBIMH (DOpMaMH, MPEACTABICHHUS
3aKOHOMEPHOCTEH W 3aBHCHUMOCTEH B BHJE PABEHCTB M HEpaBeHCTB. AsreOpa mpemnaraet 3¢G@(EKTUBHbIE WHCTPYMEHTHI IS
pEIICHNS MPAKTHIECKUX U €CTECTBEHHO-HAYYHBIX 3a]1a4, HalJISITHO JEMOHCTPUPYET CBOM BOBMOYKHOCTH KakK SI3bIKA HAYKHU.

ConeprkarenbHO-MeToauYecKast TUHUS « DYHKITUN U TpaGUKW» TECHO TEPEIUIETAETCS ¢ APYTUMHU JTUHUSAMHU Y9eOHOTO Kypca,
MMOCKOJIbKY B KaKOM-TO CMBICIIE 3a/1a€T IOCJEA0BATEIbHOCTh M3Y4YEHUs Marepuana. M3ydeHuwe CTeneHHOM, Mmoka3aTeabHOM,
norapu(MUUECKO U TPUTOHOMETPUUECKUX (DYHKIIMM, UX CBOWCTB M TpadUKOB, UCIOJIb30BaHUE (DYHKIIHMM /I pelIeHus 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U PEAIbHOM )KM3HU TECHO CBS3aHO KaK C MaTEeMAaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM YPaBHEHUM
1 HepaBeHCTB. [Ipu 3TOM OoJibllioe BHUMaHUE yaenseTcs GOPMUPOBAHUIO YMEHUS BhIpaKaTh POpPMYJIaMH 3aBUCUMOCTU MEXKIY
Pa3TUYHBIME BEJTMIMHAMU, UCCIEA0BATh MOTyYeHHBIC (DYHKIMH, CTPOUTh MX Tpaduku. Matepuan 3To comepKaTeIbHON JIMHAH
HaIleJICH Ha Pa3BUTHE YMCHUH M HaBBIKOB, MO3BOJISIONIMX BBIpaKaTh 3aBUCHMOCTH MEXKIYy BEIIMUYMHAMH B Pa3IMUHON (opme:
aHAITMTHYECKOW, Tpaduyeckoil W CcIoBeCHOW. Ero wusydeHHe CrnocoOCTBYET pAa3BUTHIO aJTOPUTMHYECKOTO MBIIUICHUS,
CIIOCOOHOCTH K 000OIIEHUIO U KOHKPETH3AIMHU, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopmepxarenpHast auHus «Hawama wmaTematmueckoro aHaim3a» TO3BOJIAET CYIIECTBEHHO pacCHIMPUTh KpYyr Kak
MaTeMaTHYeCKHUX, TaK M MPUKIAAHBIX 3a/1ad, JOCTYIMHBIX OOYYalOIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTH CTPOWTH
rpauKy CIOXKHBIX (DYHKIUH, OMPENesTh UX HAHOONBIINE U HAUMEHbBIINE 3HAYCHUSI, BEIYUCIATH TUIOMAAN GUryp U 00bEMbI
TeJ, HaXOJUTh CKOPOCTU U YCKOPEHUS TpolieccoB. [lanHas copeprkaTeabHast JMHUS OTKPHIBACT HOBBIE BO3MOXKHOCTH TTOCTPOCHUS
MaTEeMaTUYECKUX MOJIEIEeH pealbHbIX CHUTyaIlui, MO3BOJSET HAXOIWTh HAaWIIydlllee PEIICHHE B TMPUKIAIHBIX, B TOM YHCIE
COIMAIbHO-DPKOHOMHYECKUX, 3a]adaX. 3HAKOMCTBO C OCHOBAaMH MAaT€MAaTHUYECKOTO aHajdn3a CIOCOOCTBYET pPa3BUTHUIO
a0CTpakTHOTO, (OPMAILHO-JIOTMYECKOTO W KPEaTHUBHOTO MBINIJICHUSA, (DOPMUPOBAHUIO YMEHHU pacIlO3HaBaTh IPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M UCKyccTBe. OOyuaromuecs y3HaIOT O BBIIAIOIIMXCS pe3yJIbTaTaxX, MOJyICHHBIX B X0/
pa3BUTHSA MaTEMaTUKH KaK HAyKH, U 00 UX aBTOpax.



ConepxarenbHO-MeTOaUYECKass JMHUS «MHOXKECTBA W JIOTHMKa» BKJIIOYAET B Ce0s DJIEMEHTHI TEOPHUH MHOXKECTB H
MaTeMaTH4YECKON JIOTMKU. TeopeTHUKO-MHOKECTBEHHBIC NPEACTABICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJBHOM MaTEeMaTHKU H
npeyiaraloT HauOoJiee YHUBEPCAIBHBIA S3bIK, 0OBEIUHSIONMIMA BCE pa3jieibl MaTEMaTUKU M €¢ MPUJIOKCHUN, OHH CBS3BIBAIOT
pa3Hble MaTeMaTUYCCKHUE TUCHUILUIMHBI M UX MPUIIOKEHUS B eauHoe 1enoe. [oaToMy BaKHO J1aTh BO3MOXKHOCThH 00yUYaroIeMycs
MOHUMATh TEOPETUKO-MHOYKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTHKH U HCIIOJIb30BaTh €0 IS BBIPAKEHUS CBOUX MBICIICH.
JlpyruM BaKHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeAyeT MpU3HATh CBOWCTBEHHYIO €W CTPOrocTh OOOCHOBaHHWHN U
CJICIOBAHUE OIPEACICHHBIM IIpaBUjaM IIOCTPOCHUS JOKA3aTelbCTB. 3HAKOMCTBO C DJEMEHTAMH MATEMAaTHYECKOW JIOTUKH
CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS OOYYaIOIIUXCS, TO3BOJSIET WM CTPOUTH CBOM PACCYKJICHHS Ha OCHOBE
JIOTHYECKUX IpaBuil, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIILICHHS.

B ydeOHOM Kypce «AnreOpa W Hadaja MAaTEMAaTHYECKOTO aHajdu3a» MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJICIIUPOBAHUS, KOTOPBIC MPHU3BAaHBI CIIOCOOCTBOBATh (DOPMHUPOBAHHWIO HABBIKOB IMOCTPOCHHUS MOJIETEH pealbHBIX CHTYAIUH,
MCCJICOBAHMS ATHUX MOJIEICH ¢ TMOMOINBIO afmapaTa ajareOpsl ¥ MaTeMaTHYECKOTO aHalli3a, MHTEPIPETAIUU IMOTYICHHBIX
pe3yabTaToB. Takue 3a7aHus BIJIETEHBI B KAXKIbIM M3 Pa3/IesIoB MPOrpaMMBbI, TOCKOJIbKY BECh MaTepHall y4eOHOTO Kypca IHPOKO
WCIIONB3YETCS IS pelieHus] MPUKIAAHBIX 3amad. IIpu permeHun peadbHbIX MPAKTHYSCKHX 3a7a4 OO0ydJarol[Hecs Pa3BUBAIOT
HaOJII0/IaTeIbBHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThbCs, WCIOJIb30BAaTh aHAJIOTHI0, 0000maTh U
KOHKPETHU3UPOBaTh MpodiaeMy. JlesaTenpbHOCT, 1O (OPMHPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3aJlad OPraHu3yeTcs B
MpoIiecce U3yUeHUs BCeX TeM yueOHOTO Kypca «Anredpa 1 Havajla MaTEMaTHIECKOTO aHATH3ay.

Ha usydenne yueOHOTO Kypca «Anredpa u Hadajga MaTeMaTUYECKOTO aHaiu3a» oTBoauTcs 272 vaca: B 10 xmacce — 136
yacoB (4 Jaca B Hefento), B 11 kinacce — 136 yacoB (4 yaca B HEZIEIIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Yucaa 1 BIYUCTICHUS

Pammonanbubie yucna. OOBIKHOBEHHBIE W JACCATUYHBIE JpOOM, MPOLEHTHI, OECKOHEYHBIE MEPUOJUUECKUE APOOH.
[Tpumenenue ApoOeit v MPOIIEHTOB JJIsl PEIICHUSI MPUKIIATHBIX 3a/1a4 U3 Pa3IUYHBIX OTPACiIe 3HAHUHN U pealbHOM KU3HHU.
JleiicTBuTenbHBIC uuWcia. ParyoHanbHbIE W HppalMOHANIbHBIE YHCIA. ApUPMETHYECKHE OINepaluu C JIeHCTBUTEIbHBIMU
yrcnaMu. Moayns AeMCTBUTENBLHOTO YUCHIa U ero cBoMcTBa. [IpubnmkeHHbIC BRIYUCICHUS, IPABIIIA OKPYTICHUS, IPUKUIKA U
OLICHKa pe3yjbTaTa BeluuciaeHUH. CTeneHb ¢ 1enbiM nokasareneM. bunom Herotona. Mcnonb3zoBanue noaxosmei Gopmel
3aliCU JEHCTBUTENBHBIX YMCEN JJI PEIICHUs MPaKTHYECKUX 3aJad M IpeACTaBICHUS AaHHbIX. ApudMeTHdecKuil KOpEeHb
HATypaJIbHOM CTENEHHU U ero cBoMcTBA. CTENEHb C PALMOHAJIBHBIM IIOKA3aTEIEM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIBHBIM
noka3zarenem. Jlorapudm uncna. CpoiictBa norapudma. Jlecarnunbie U HaTypajibHble jorapudmbl. CHUHYC, KOCUHYC, TaHT€HC,
KOTAHT'€HC YHCIIOBOTO ApryMEHTa. APKCUHYC, ApKKOCHHYC U apKTAaHI'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa u TOXXIECTBEHHbIE MpeoOpa3oBaHusl. Y paBHEHHE, KOPEHb YpaBHEHMsI. PaBHOCHIIbHbIE YpPAaBHEHUSI U YPABHEHUS -
cnenctBusi. HepaBeHcTBO, perieHne HepaBeHCTBa. OCHOBHBIE METOJbI PEIICHHUS LENbIX U JPOOHO-pallMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB. MHOIOYJIECHBI OT OJIHOM TMEepeMEHHOW. JleleHne MHOTOWwIeHa Ha MHOTOWIEH € ocTarkoMm. Teopema besy.
MHorowiensl ¢ neasiMu ko3gpunnenramu. Teopema Buera. [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COAEPIKAIIUX CTETIEHH U
kopHU. UppanmonanbHbie ypaBHEHUA. OCHOBHBIE METOMIBI PEIICHUS UPPALIMOHANBHBIX ypaBHEeHHU. [loka3aTenbHble ypaBHEHUS.
OcHOBHBIE METOJABl pEIICHUS TOKa3aTelbHbIX ypaBHeHWHl. [IpeoOpa3oBaHue BBIPAKEHHM, COJEpXKAIIUX JIOTApU(MBI.
Jlorapupmuyeckue ypaBHeHusi. OCHOBHBIE METOJIbI pEUICHMsI JIOTapuPMUUECKIX ypaBHEHUNH. OCHOBHBIE TPUTOHOMETPUUYECKUE
dbopmynbl. [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBHIPAKECHHM. PerneHne TpUroHoMeTpuYecKnx ypaBHEHUU. PerneHue cucrem
JUHEWHBIX YpaBHEHUU. MaTpuiia CUCTEMBI JIMHENHBIX ypaBHEeHHUU. OnpenenuTenb MaTPULbl 2X2, ero reOMETPUUYECKUN CMBICT U
CBONMCTBA, BBIYMCICHHE €r0 3HAYECHUS, NPUMEHEHUE ONPENEIUTENs ISl PEUICHUsS CUCTEMbl JIMHEMHBIX ypaBHEeHUH. Pemenue
MPUKJIAAHBIX 3a7a4 C [OMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHEHUN. VcciienoBaHne OCTPOSHHOW MOJENIM C IOMOLIBI0 MaTpULl U
onpenenurened. I[locTpoeHne MareMaTHYECKMX MOJENEN pealbHOW CHUTyalMM C IOMOLIBIO YPaBHEHUM W HEPABEHCTB.
[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MAaTEeMaTHUECKUX 3aJa4 U 3a/1a4 U3 Pa3IuvHbIX 00J1acTel HayKU U pealbHON
KU3ZHU.



DyHKIUM U rPpaduKu

OyHkmsa, cnocoObl 3amaHus (QyHkuuu. B3anmuo oOpatHbie QyHKumu. Kommosumms dynkmui. 'padux  GyHKIMU.
DOnemeHTapHbie npeodpazoBanus rpadukoB pyHKMd. O6IaCTh ONpeIeTICHUS U MHOKECTBO 3HaueHUM ¢pyHkumuu. Hynu ¢pyHkuuu.
[IpomexxyTku 3HakomocTtossHCTBAa. UeTHble u HeueTHble (QyHKiuu. [lepumommnueckue ¢dyHkumuu. [IpoMexyTku MOHOTOHHOCTH
¢bynkuun. Makcumymbl 1 MUHUMYMBI GyHKind. Haubosnblilee 1 HanMeHblllee 3HaueHUs PYHKIIMU Ha poMexyTke. JIunelnas,
KBaJIpaTH4YHas U JpOOHO-TMHENWHas PyHKIMU. DIeMEHTapHOE UCCIeN0BaHUE U TTOCTpoeHue ux rpapukoB. CreneHHas GyHKIUS C
HaTypaJbHBIM U IEJIBIM MoKa3aTesneM. E¢ cBolicTBa u rpaduk. CoiicTBa 1 rpaduk KOpPHS N-0¥ CTENeH! Kak GyHKIIMA 0OpaTHOU
CTENIEHU C HaTypaJbHBIM MoKa3areneM. [loka3zarenpHas u norapupmuueckas GyHKINUU, UX CBOMCTBA U rpaduku. Mcnons3oBanue
rpa@ukoB (pyHKIMIA 17151 pelieHns] ypaBHEHUN. TpuroHoMeTpuieckas OKpyKHOCTb, ONPEEICHIUE TPUTOHOMETPUYECKUX (DYHKIIHI
YUCIOBOr0 aprymMeHTa. dDyHKIMOHAIbHBIE 3aBUCUMOCTH B peajlbHbIX MPOLIeccax U ABICHUX. [’ papuKku peanbHbIX 3aBUCUMOCTEN.

Hayajia MmaTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, CHOCOOBI 3a/aHus IOCIeNOBaTeNIbHOCTEW. Meron mareMarndeckol MHAYKUUMU. MOHOTOHHBIE M
OrpaHUYECHHBIE IMOCJIEI0BATENLHOCTH. VICTOpUS BO3HMKHOBEHMS MAaTEMAaTHYECKOIO aHaM3a KaK aHan3a OECKOHEYHO MaJIbIX.
Apudmernueckas U1 reoMeTpruueckas rnporpeccur. beckoneuHo yObiBaroias reomerpuyeckas nporpeccus. Cymma 6€CKOHEUHO
yOBIBAIOIIEH T€OMETPUYECKOl Mporpeccuu. JIMHEHbI M AKCIOHEHUMAaIbHBIN pocT. Yucno e. @opmyia CIOXKHBIX MPOIEHTOB.
Hcnonp30BaHne IpOrpeccuu sl pelIeHus pealbHbIX 3a/a4 MPUKIATHOro xapakrepa. HenpepbiBHbIE (PyHKLIHMK U UX CBOMCTBA.
Touku paspsiBa. AcuMmnToThl TpadgukoB ¢yHkiui. CBoWcTBa (YHKIIMA HEMPEPHIBHBIX Ha OTpe3ke. MeToa WHTEpBaJIOB IS
pelieHus HepaBeHCTB. IIpuMeHeHne CBONCTB HENmpephIBHBIX (YHKIMM ans pemieHus 3aaad. [lepas m BTopas Npou3BOJHBIE
¢bynkuun. OnpeneneHue, reoMeTpuueckuil 1 GU3NYECKruil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTelIbHOM K rpaduKy (QyHKIIHH.
[IpousBoaHbIe 3eMeHTapHbIX PYHKIUHA. [Ipon3BOAHASI CYMMBI, IPOU3BEAEHUS, YACTHOTO U KOMITO3ULIMK (PYHKITUH.

MHo:kecTBa M JIOTMKa MHOXECTBO, OINEpallyd HaJ MHOXECTBaMU U HX cBoiicTBa. [luarpammel Oilnepa—BeHHa.
IIprMeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapara Jyisi ONHUCAHUSA PEAIbHBIX MPOLIECCOB U SBJIICHWM, IIPU PELICHUM 3a1a4d U3
pyrux yueOHbIX mnpeameToB OnpenerneHue, Teopema, CBOMCTBO MaTeMAaTHUYECKOrO OOBEKTa, CIEICTBUE, 0Ka3aTelIbCTBO,
PAaBHOCHJIbHBIE YPAaBHEHHUS.

11 KITACC
Yucia 1 BBIYUCTCHUSA



Hatypanbnble u nenbie uyncna. [I[pumeHeHre mpu3HAKOB AEIMMOCTH IIENIbIX YUCEN, HAauOOIbIINI OOIIHA AeTUTeNb (Janee —
HO/I) u naumensbiee obiee kpatHoe (nanee — HOK), octatkoB mo Mopayio, anroputMa EBkinaa 1i1s penieHus 3aa4d B HeJbIX
yuciax. KommiekcHeie yncia. Anredpanyeckas 1 TPUrOHOMETpUYEcKas (pOPMBI 3alUCH KOMIUIEKCHOTO unciia. ApudMeTuuecKue
orepaluyd ¢ KOMIUIEKCHBIMU unciiaMu. M300paskeHrne KOMIUIEKCHBIX YMCel Ha KOOpAMHATHOW Iuiockoctu. Popmyna Myaspa.
Kopnu n-o#i crenenn n3 KoMmiuieKCHoro uncia. [I[puMeHeHrne KOMIUIEKCHBIX YUCeN I petieHust GU3nUecKuX U T€OMETPUIECKUX
3a/1a4.

YpaBHenuss u HepaBeHcTBa. CUCTEMA U COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
cienctBus. PaBHocuibHbIE HepaBeHCTBA. OTOOpP KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHMM C IMOMOILBIO TPUTOHOMETPUUYECKOU
OKpPY>XHOCTH. PerieHne TpUroHoMeTpuueckux HepaBeHCTB. OCHOBHBIE METOJbl PEIICHUS MOKa3aTeIbHBIX U JOrapu(pMUUECKUx
HepaBeHCTB. OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEpaBEHCTB. OCHOBHBIE METObI PELIEHUS! CUCTEM U COBOKYITHOCTEU
palMOHAIBHBIX, UPPAIIMOHAJIBHBIX, [MOKA3aTENbHBIX U JOrapU(PMUUYECKUX YPAaBHEHUI. YPaBHEHUsS, HEPABEHCTBA U CHUCTEMBI C
napaMmerpamu. [IpuMeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMAaTHYECKUX 3a7ad M 3aa4 W3 Pa3JIMYHbBIX
oOJyacTeil HAyKH M peajbHOM KU3HU, HHTEPIIPETAIUS TOJYyYEHHBIX PE3YyJIbTaTOB.

@Oynxkuuu U rpaduku I'padux komnozunuu QyHkiui. ['eomerpuyeckue oOpa3bl ypaBHEHUHM M HEPABEHCTB Ha
KOOPJIMHATHOM TUIOCKOCTU. TpuroHomerpuyeckue (GyHKIIMU, UX CBOMCTBa W Tpaduku. ['paduueckre MeETOAbI perICHUS
ypaBHEHUN W HepaBeHCTB. ['paduueckue MeToabl pelieHus 3agad ¢ napamerpamu. Hcmonb3oBanue rpadukoB (yHKIUAN IS
MCCJIEIOBAHMS TIPOLIECCOB M 3aBHUCUMOCTEW, KOTOpbIE€ BO3HUKAIOT MPHU PEIICHUM 3aady M3 JIPYTUX Y4eOHBIX NPEIMETOB U
pEAIbHOM KU3HMU.

Havana maremaruveckoro anaiamsa. [IpumeHeHue mNpOW3BOAHONW K MCCIENOBAHUIO (PYHKIMHA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHue HamOOJbIIEro M HAUMEHBILIEro 3HAYEHWH HeNpepblBHOM (QYHKIUM Ha otrpeske. [Ipumenenue
IIPOM3BOHON Ul HAXOXKICHUsS HAWIy4dlIEro pPELIeHUs B NPUKIAIHBIX 3aayax, Uil OINPENEIEHUs CKOPOCTH U YCKOPEHHUs
npoiiecca, 3agaHHoro dopmyioi wim rpadukoM. IlepBooOpasHasi, OCHOBHOE CBOMCTBO mepBooOpasHbiX. [lepBoobOpasHbie
aneMeHTapHbIX (pyHkmuii. [IpaBuna Haxoxaenus nepBooOpasHbix. MuTerpan. ['eomeTpuueckuii cMbICT WHTErpaia. Berancnenue
ompenesicHHoro uHTerpana no ¢opmyne Herotona-JIeitonuna. [IpuMeHneHue wHTerpana s HaXOXKACHUS IUIOMIAACH TJIOCKUX
buryp u o00BEMOB reomeTpuueckux Ten. Ilpumepwsl pemenuid auddepeHuanbHbIX  ypaBHEHUH. Marematudyeckoe
MOJEIIMPOBAHUE PEATIBHBIX MPOIECCOB C MOMOIIbIO AU hepeHInaTbHbIX YpaBHEHUH.



IMNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA

MATEMATHYECKOT O AHAJIN3A» (YTJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO

OBPA3OBAHUA
JIMUHOCTHBLIE PE3YJIbTATDBI

1) rpaxmaHCKOro BOCHHTAHHUsI: CHOPMHPOBAHHOCTH T'PAKIAHCKOW TO3HMIIMHM OOYYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JEHA POCCHUICKOTO OOIIecTBa, MPEACTaBICHHE O MaTeMAaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
pa3MYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO oOmecTBa (BBIOOPBI, OMPOCBI H  JIPYroe), yMEHHE
B3aMMOJICCTBOBATh C CONMATLHBIMI HHCTUTYTAMHU B COOTBETCTBUH C MX (DYHKITUSIMU U Ha3HAYCHUEM;

2) MAaTPHOTHYECKOr0 BOCHHTAHUSI: CHOPMHUPOBAHHOCTH POCCHUCKOW TPakIaHCKON HJICHTHYHOCTH, YBa)KCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUUCKOM MaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHUE K JOCTHKEHUSIM POCCHICKUX MATEeMAaTHKOB U
POCCHICKON MaTeMaTUYEeCKOW IIKOJbI, HWCIOJb30BAaHUE HTUX JOCTIKEHMM B JIPYrUX HayKaX, TEXHOJOrusax, cdepax
YKOHOMHKH;

3) JIyXOBHO-HPABCTBEHHOI0 BOCIHMTAHHS: OCO3HAHUEC JYXOBHBIX IIEHHOCTEH  POCCHICKOrO  Hapoja,
c(hOpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ATHYECKOTO TOBEACHUS, CBSI3aHHOTO C MPAKTHYECKHM NPHUMCHECHHUEM
JTOCTH)KEHUM HAYKU U JESTEIHHOCTHIO YUEHOTO, OCO3HAHKE JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCHUTAHMA: OCTETUYECKOC OTHOIICHHE K MHpPY, BKIIOYas OCTETHKY MaTeMaTHYCCKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEUICHUH, PACCyKICHUM, BOCIPUUMYUBOCTh K MAaTEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX
BHJIOB UCKYCCTBA,

5) ¢u3nyeckoro BocHUTAHHMA: CHOPMUPOBAHHOCTH YMCHHS TNPUMCEHSATh MAaTEMaTHYCCKHUE 3HAHUS B HHTEpecax
310poBOro u Oe3omacHoro oOpa3a JKHW3HHM, OTBETCTBEHHOE OTHOIIEHME K CBOEMY 3J0pPOBbIO (3I0pOBOE MUTaHHE,
cOaJTaHCUPOBAHHBIN PEKUM 3aHATUI U OTIBIXA, PETYJISIpHAS (PU3NUYECKAst aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE TIPH
3aHATHSAX CIIOPTUBHO-030POBUTEIIBHON JACATEIHHOCTHIO;

6) TPyI0BOIr0 BOCHUTAHMS: TOTOBHOCTh K TPY/Y, OCO3HAHHE IICHHOCTH TPYIOJIO0USA, HHTEPEC K pa3udHbIM cepam
PO ECCUOHAIEHON JIESITCIBHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW M €¢ TMPUJIOKESHUSIMH, YMEHHUE COBEpPINATh OCO3HAHHBIM
BBIOOp Oyaymiedt mnpodeccuut W peain30BBIBATh COOCTBEHHBIE >KU3HEHHBIC IUJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTU4eCKOMy OOpa30BaHHUIO M CAaMOOOPA30BaHUIO HA MPOTSKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B
PEIICHUH TPAKTUYECKUX 3a7a9 MaTeMaTHIECKOW HAIIPaBJICHHOCTH;



7) 3K0JIOTHYECKOT0 BOCIHUTAHMS: CHOPMHUPOBAHHOCTD SKOJIOTMYCCKON KYJIBTYphI, IOHUMAHUE BIUSHHUS COIUAILHO-
HSKOHOMUYECKUX TPOIECCOB HAa COCTOSHUE MPHUPOJHON U COIMAIBHOM Cpelbl, OCO3HAHUE TJI0OATBLHOTO XapakTepa
HKOJIOTUYECKUX TMpoOJeM, OpHUEHTAlMsI Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHMM Ui pelleHdus 3a7ady B 001acTu
OKpYXalolllel Cpeibl, INITAHUPOBAHKE MTOCTYIIKOB M OIEHKH MX BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOIIEH Cpeibl;

8) meHHOCTH HAYYHOTO MO3HAHUSI: CPOPMHUPOBAHHOCTH MUPOBO33PCHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOLIECTBEHHON MPAKTUKH, TOHUMAaHUE MAaTEeMaTHUYECKONH HayKH Kak cepbl YeIOBEUECKON NeATeIbHOCTH,
ATanoOB €€ Pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHS LMBUIM3ALMM, OBJIAJCHUE S3bIKOM MAaTEeMaTUKA W MaTeMaTHYE€CKOU
KYJbTYpPOM Kak CpeICTBOM IMO3HAHUS MHpPA, TOTOBHOCTh OCYLIECTBIIATH MPOEKTHYIO U HCCIIEIOBATEIBCKYIO JEATEIBHOCTh
WHJUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTAT

Ilo3HaBaTe/IbHbIE YHHBEpPCaJIbHbIE YUeOHbIe JeHCTBUS

Bba3oBble Jiornueckue AeidCTBHA: BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMATUYECKUX OOBEKTOB,
MOHSITUHN, OTHOIIEHUN MEX]Ty TOHATUSAMHU, POPMYIUPOBATH OINPEACIICHUS TTOHITHH, YCTaHABIUBATh CYIIECTBEHHBIN IPU3HAK
Kiaccu(pukanyMyu, OCHOBaHUS Jyuisi OOOOIIEHHsT M CpaBHEHUS, KPUTEPUU MPOBOJMMOIO aHANW3; BOCIHPUHUMATH,
dbopmynupoBaTh U MPeoOpPa3OBHIBATH CYXKIACHUS: YTBEPIAUTEIIbHBIC U OTPUIATENbHBIC, €IUHUYHBIC, YaCTHBIE U OOIIHE,
YCIIOBHBIE; BBISIBJIAITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M TPOTUBOPEUHsS B (paKTax, JaHHBIX, HAOIIOJACHUIX U
YTBEPXKICHUSIX, TMpeajaraTh KPUTEPUM [Ji1 BBISIBIEHUS 3aKOHOMEPHOCTEH U TPOTHUBOPEUM; J€NIaTh BBIBOABI C
UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX W WHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUYEHUW TI0 aHaJIOTUH;
MPOBOJIUTH CAMOCTOATENFHO JI0KA3aTEIbCTBA MATEMAaTHYECKUX YTBEPXKICHUM (TIPsIMbIE W OT MPOTHUBHOIO), BHICTPAUBATH
apryMEHTAaIMI0, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXKJICHHS M BBIBOJbI, BHIOMPATH
croco0® penieHus: yuyeOHOM 3agauu (CpaBHMBATh HECKOJBKO BAapUAHTOB PEIICHHS, BHIOMpaTh Hanbosiee MOAXOISAIINNA C
Y4ETOM CaMOCTOSITEJIbHO BBIICIIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTenbcKkie 1eiicTBUSI: UCIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
(dhopMyIMpoBaTh BOMPOCH], (PUKCUpYIOIIUE MPOTHUBOpEUHE, MpoOieMy, YCTaHABIMBATh MCKOMOE W JIaHHOE, (OpMHUPOBATH
TUIIOTE3Y, ApryMEHTUPOBATh CBOIO MO3UIIMI0, MHEHUE; MPOBOAUTH CaMOCTOATEIBHO CIUIAHUPOBAHHBIA HKCHEPUMEHT,
HCCJIEIOBaHKE 10 YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro 0ObEKTa, SBJICHUS, IIPOLECCA, BHISBICHUIO 3aBUCUMOCTEM
MeXIy OOBEKTaMH, SIBICHUAMH, MPOLIECCAMH; CAMOCTOSITENIbHO (POPMYIHPOBATH O0OOIIEHHSI U BBIBOJIBI 10 pe3yjbTaTam



NIPOBEJCHHOT'O HAOIIOICHUS, UCCIIC0OBAHUS, OIICHUBATH JJOCTOBEPHOCTh MOJTYYSHHBIX PE3yIbTaTOB, BHIBOJAOB M 000OIICHMIA,
MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MIPEAMOIOKEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ nndopmanueii: BLBIATh AePUINTH HHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX JJI OTBETA HA BOMPOC U JJIA
pelieHuss 3a7add; BBHIOMpaTh WHPOPMAIMIO W3 WUCTOYHUKOB Pa3MYHBIX THIIOB, aHAJIM3UPOBATh, CHCTEMATH3UPOBATH H
MHTEPIPETUPOBATh HWHGOPMALMIO pPA3IMYHBIX BUAOB W (OPM TPEACTABICHUS; CTPYKTYpUpOBaTh HH(pOpMaIHIO,
MPEACTABIATh €¢ B PAa3IMYHbIX (opMax, WILIIOCTPUPOBATh TpaduuecKu: OIEHWBATH HAACIKHOCTh HH(POPMAIUUA TIO
CaMOCTOSTEILHO COPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE yUeOHbIe TeiCTBUS

OO0menne: BoCIpHHUMATL U (POPMYIUPOBATH CYKICHHS B COOTBETCTBHHM C YCIOBHUSMH M IEJSIMU OOIICHHUS, SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHs B YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pelIeHUs
3aJlayd, KOMMEHTHPOBATh MOJYYEHHBINH pe3yNbTar,; B XOAe OOCYXIECHHs 3alaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOu
TEMBI, TTPOOJIEMBI, peIIaeMOi 3a/1auu, BRICKA3bIBATh UJICH, HAIICJICHHBIC HA IMTOUCK PEIICHHUS, COMTOCTABIISATh CBOU CYXKICHUS C
CY)KIEHUSIMH JPYTUX YYaCTHUKOB JUaiora, OOHApyXWBaTh pa3U4Me M CXOJICTBO TMO3WIHNA, B KOPPEKTHOW Qopme
GbopMyIHUpOBaTh PpPA3HOTIACHS, CBOM BO3PAKEHHWS, TIPEICTABIATH pE3yAbTaThl PEIICHUS 3a7a4d, OSKCIECPUMCHTA,
MCCJIEIOBAHMS, IPOEKTA, CAMOCTOSITEIbHO BHIOMPATh (POPMAT BBICTYIUICHUS C YYCTOM 3ajad MPE3CHTAIMH U 0COOCHHOCTEN
ayJTUTOPUH.

PeryasiTuBHble yHMBepcaJibHbIe yUeOHbIe el CTBUSs

CamoopraHu3anmsi: COCTaBJIATh IUIaH, aJITOPUTM PEIICHUS 337a49H, BEIOUPATh CIIOCO0 perIeHUs ¢ YIETOM UMEIONTUXCS
PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh W KOPPEKTUPOBATh BApPUAHTHI PEIICHUNA C YYETOM HOBOU
uHbOpMaIIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH WHTEJJIEKT: BJIAJICTh HaBBIKAMHU ITO3HABATCIIBHONW pe(IeKCHMH KaK OCO3HAHUS
COBEPIIIACMBIX JCHCTBUH W MBICIUTEIBHBIX MIPOIIECCOB, UX PE3YIIHTATOB, BIAIETh CIIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS
mporecca W pes3yjbTaTa PEIICHUS MaTeMaTHYEeCKOW 3a7add; MPEIBHUICTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH
pEIICHUH 3aJ1adi, BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB, JAHHBIX, HAHJCHHBIX ONIHOOK,
BBISIBIICHHBIX TPYJHOCTEH; OIEHWBATh COOTBETCTBUE pe3yibTaTa IEIM M YCIOBUSM, OOBSICHITh IPUUUHBI JOCTIKCHUS WA
HEJIOCTIKECHUS PE3YIbTaTOB IEITEIbHOCTH, HAXOAUTh OIUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJIBLHOCTh: TOHUMATh M HUCITOJIB30BaTh MPEUMYIICCTBA KOMAaHAHOW M WHIWBHIYAIbHOW PaOOTHI TIPH
pelIeHny y4eOHBIX 3a7a4, MPUHUMATh I1eJTb COBMECTHON JEATENbHOCTH, MJIAaHUPOBATh OPTaHU3AIMI0 COBMECTHON paloTHI,



pacnpenenarb BUAbl padoT, TOroBapUBaThbcs, O0OCYXAATh MPOLIECC U pe3ysibTaT paboThl, 00001IaTh MHEHUS HECKOIbKUX
JIOZIeH; y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYyXIeHUs, OOMEH MHEHUH, «MO3TOBBIC IITYPMBDY M HHBIE),
BBINOJHATH CBOIO YacTh padOThl MU KOOPAMHHUPOBATH CBOM JCHCTBHUS C APYTMMM WIEHAMH KOMAH/[Ibl, OLIEHUBATh KAa4e€CTBO
CBOETO BKJa/ia B OOLIMI MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

NPEIMETHBIE PE3YJIbTATBI

K xoniy o6yuenus B 10 kiacce o0yJarommiics IOTyYUT CIASAYIONINE TPEIMETHBIC Pe3ylbTaThl MO OTACIbHBIM TEMaM
paboueii mporpaMmbl yaeOHOTO Kypca « Anredpa 1 Hadajla MaTEMaTHIECKOTO aHAIN3ay:

Yuciaa ¥ BBIYUCJIEHHA: CBOOOJHO OINEPUPOBATH MOHATHUSAMH: PALMOHAIBHOE YHCIIO, OECKOHEYHas MEepUOAUYEcKast
ApoOb, TMPOLEHThl, HUPPALMOHAIBHOE YHUCJIO, MHOXECTBA PpAalMOHAIBHBIX U JEWCTBUTENBbHBIX UHUCEN, MOJYJIb
JAEMUCTBUTENBLHOTO YHCIIa; IPUMEHATH IPOOU U MPOLEHTHI JJI pEelIeHHs IPUKIIaJHBIX 3a[a4 U3 pa3IM4HbIX OTpaciiell 3HaHUN
U pealbHOW >KU3HU; MPUMEHATHh NPUOIMKCHHBIC BBIYMCIECHHS, NpaBUia OKPYIVICHHS, NPUKUIKY U OLEHKY pe3yibTaTa
BBIYHMCIICHH; CBOOOAHO ONEPUPOBATH IMOHATUEM: CTENEHb C IIEJIbIM IOKA3aTEJNEeM, HCIOJIb30BATh MOAXOIAUIYI0 (OpMy
3aMiCH JEUCTBUTEIBHBIX YMCEN JJIsl PELIEHUs NPAKTUYECKUX 3aJad U MPEACTABICHHS JAaHHBIX; CBOOOJHO ONEPHPOBATH
MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOM CTENEHU; CBOOOJAHO ONEPUPOBATh MOHATUEM: CTENIEHb C PAllMOHAIBHBIM
nokasaresieM; CBOOOJHO ONEepUpOBaTh MOHATUAMU: Jorapudm uyucia, 1eCATUUYHbIE U HaTypasbHbIE Jorapudmbl; CBOOOIHO
OMepUpPOBaTh MOHATUSIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YMCIOBOr0 apryMeHTa; ONEepUPOBATh MOHATUSIMU: aPKCUHYC,
aApPKKOCHUHYC M ApKTaHT€HC YUCJIOBOIO apryMEHTA.

YpaBHeHUsI W HepaBeHCTBA: CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHMS U YPABHEHMS-CIICJICTBHSI, PABHOCWIBHBIE HEPABEHCTBA; IPUMEHATh PA3JIMYHbIE METO/IBI PELICHUS
paloOHaIBHBIX U JPOOHO-PALIMOHAIBHBIX YPAaBHEHUMN, IPUMEHATh METOJl MHTEPBAJIOB ISl PELICHUs] HEPABEHCTB; CBOOOIHO
OTIepUPOBATH MOHITUAMH: MHOTOWIECH OT OJTHOM MepeMEHHONW, MHOTOUJIEH C LEJIBIMU KO3 PUIIMeHTaMU, KOPHH MHOTOYJICHA,
MPUMEHSTH JIeJICHHEe MHOTOUJIEHA HA MHOTOYJIEH C OCTaTKOM, TeopeMy besy u Teopemy Buera st penienus 3aaad; cBOOOIHO
OMepUpOBaTh MOHATUSIMU: CHUCTEMA JIMHEUHBIX YpaBHEHUH, MaTpHULla, ONPEACIUTENb MATPUIIBL 2 X 2 U €r0 TeOMETPUUYECKUN
CMBICJI, MCIIOJIb30BaTh CBOMCTBA ONpPENEIUTENs] 2 X 2 ISl BBIYHUCIEHUS €ro 3HA4YCHUS, NPUMEHSITh ONPENCIUTENN IS
pELIEHUS] CUCTEMBI JIMHENHBIX YPaBHEHUI, MOJIEIMPOBATh PEAJIBHBIE CUTYAIIMU C TOMOILIBIO CUCTEMBI JIMHEMHBIX YPAaBHEHUIA,
UCCJIEI0BAaTh MOCTPOCHHBIE MOJEIHM C MOMOUIBI0 MATPUIl U ONpPEAeNuTeNe, HHTePIPETUPOBATh MOJYyYEHHBIN pe3yJbTarT;
MCIIOJIb30BaTh CBOMCTBA ACHCTBUN C KOPHSIMH JJIs IPeoOpa30BaHUsl BBHIPAKEHUIA; BBHIMOIHATh MPEeOOpa3oBaHUsI YHCIIOBBIX
BBIPKEHUM, COJEpXKAIIMX CTENEHH C pPAlMOHAIBHBIM [OKa3aTeleM; HCIOJIb30BaTh CBOWCTBAa JIOTapU(PMOB st



npeodpazoBaHus JIOTapU(PMUUECKUX BBIPAKEHHI; CBOOOJHO ONEPUPOBAThH MOHATUAMU: UPPALMOHAJIbHBIE, TTOKA3aTEJIbHbIE U
JorapuMuUecKue ypaBHEHUS, HAXOIUTh UX PEIICHUS C MOMOIIBIO PAaBHOCUIBHBIX MEPEXOJ0B WM OCYIIECTBIISI IPOBEPKY
KOpHEH; MPUMEHITh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIbI sl MpeoOpa3OBaHUs TPUTOHOMETPUUECKUX BBIPAXKECHU;
CBOOOJIHO ONEPUPOBATh MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NIPUMEHATh HEO0OXOauMble (HOPMYIIBI ISl PELICHUs
OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX YpPABHEHUM; MOJEIUPOBATh PEAJbHBIE CUTYallUH Ha A3bIKE alreOpbl, COCTABIATH
BBIPKEHUS, ypaBHEHUS, HEPABEHCTBA IO YCJOBHMIO 3aJlayM, HCCIEAOBATh IMOCTPOCHHBIE MOJEIN C HCIOIb30BAaHHEM
anmnapara anreOpsl.

@yHkuuM M rpapukm: cBOOOJAHO ONEPUPOBATh NOHATUAMU: (QYHKIUS, CHOCOOBI 3aJaHus (QYHKIMH, B3aHMHO
oOpaTHbIe (PYHKIIUH, KOMIIO3UIMS (YHKUIMMA, rpaduk (YHKIMU, BBINOIHATH 3JEMEHTapHble MpeoOpa3oBaHus TpadUKoOB
(GyHKLHIA; CBOOOJTHO ONEPUPOBATH MOHATHSIMH: O0JIACTh ONMPEAECICHUS U MHOKECTBO 3HAYEHUN (PYHKIMU, HYyJIU (QYyHKLHH,
MPOMEXYTKH 3HAKOMOCTOSHCTBA; CBOOOJHO ONEPUPOBATH MOHATHSAMH: YCTHBIE W HEUCTHBIC (DYHKIIMH, TEPUOTUUYCCKHE
GyHKIIUM, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHM, MaKCUMyMbl ¥ MHUHUMYMBI (YHKIIMH, HauOoOJbllIee W HaWMEHBIIIEEe
3HaueHue (PyHKUMU Ha IMPOMEXYTKE; CBOOOJHO ONEpUPOBATh MOHATHUAMHU: CTETNEHHAs (YHKIUS C HATYpaJbHBIM U LIEJIbIM
nokasaresnem, rpauk cTeneHHOW (YHKIUHU C HATypaJbHbIM M LEJNbIM IOKa3zaTeneM, I'paduK KOpHS n-ol CTENEeHH Kak
GyHKIIUM 00paTHOM CTETIeHH C HATypaJbHBIM MOKAa3aTeJIeM; OTIEpUPOBATh TOHATUSAMU: JIMHEWHAs, KBaJpaTUIHas U APOOHO-
TUHeWHass (YHKIMH, BBIMOJHATH JJIEMEHTApPHOE HCCIEAOBAHHE M TIOCTPOEHUE HUX TpaduKOB CBOOOTHO ONEPHPOBATH
NOHATUSIMM: TOKa3aTelbHasi U Jiorapudmuueckas (QyHKIMHM, UX CBOWCTBA U TpadUKH, UCMHOJIb30BaTh UX Tpa@uUKu i
pelleHusT ypaBHEHUM CBOOOJHO ONEpPUPOBATh MOHATHSAMH: TPUTOHOMETPHYECKAs OKPYXKHOCTb,  OIpejesieHUe
TPUTOHOMETPUUECKUX (PYHKIUN YHCIOBOIO apryMeHTa: UCMOIb30BaTh rpaduku (PYHKIMH JJIsl MCCIIEAOBAHUS MPOLIECCOB U
3aBHCHMOCTEH TpW pEIIeHWH 3a7ad W3 JPYruX YYeOHBIX NPEIMETOB M pEANTbHOW JKH3HHU, BBIpaXaTb (popmyrnamu
3aBHCHMOCTH MEXy BETUYMHAMU;

Havana mareMaTmyeckoro aHajau3a: CBOOOJHO ONEPUPOBATH MOHATUAMU: apuUPMeTHUECKas U TeoMeTpudecKas
nporpeccusi, 0ECKOHEUHO YOBIBaOIlas reoMeTpuueckass Mporpeccusi, JUHEWHbIM M IKCHOHEHUMAIbHBIA pocT, (opmyna
CIIOKHBIX TMPOIIEHTOB, MMETh MPEJCTaBICHHE O KOHCTaHTE, HMCIOJb30BaTh MPOrPECCHU AJI PEIICHUs pealbHbIX 3a7au
NPUKJIATHOTO  XapakTepa; CBOOOAHO  ONMEpPUPOBATH  TOHATHUSAMHU:  TOCIEOBATEIBHOCTh,  CHOCOOBI  3aaHMs
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE W  OTPaHWYEHHBIE IIOCIECJOBATENFHOCTA, TOHMMATh OCHOBBI  3apOXICHUSA
MaTEeMaTHYECKOTO aHallu3a KaK aHaian3a OECKOHEYHO MalbIX; CBOOOIHO OMEPUPOBATh MOHATUSMHU: HEMPEPHIBHBIE (PYHKIIUH,
TOYKH pa3pbiBa rpaduka (yHKIHH, acUMOTOTHI Trpaduka (yHKIUU; CBOOOJHO ONEPUPOBATH MOHATHEM: (YHKIUS,



HENpepbIBHAs Ha OTPE3KE, NMPUMEHSATh CBOWCTBA HEMPEPBIBHBIX (YHKUMU IS pelIeHHs 3a]ad; CBOOOJHO ONEpUpPOBATH
MNOHSTUSMHU: TIEpBas U BTOpasi MPOU3BOAHbIC (PYHKIINHU, KacaTenbHas K rpaduKy (YHKIIMH; BEIYUCIATH POU3BOIHBIE CYMMBI,
IPOU3BEJICHUS, YACTHOIO M KOMIIO3MLIMM ABYX (YHKIUI, 3HATh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKLMH; HCIOJIB30BATh
reOMETPUUYECKUN U PU3NYECKUIM CMBICI POU3BOIHOM [ pelIeHUs 3a1ad.

MHo:kecTBa M JIOTHKA: CBOOOJHO ONEPUPOBATH MOHATUSIMH: MHOXECTBO, OIIEPALIMU HaJl MHOXKECTBAMM; MCII0JIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmapaTr sl ONMCAHUS PEAIBHBIX IIPOLIECCOB M SIBJICHUW, IPU PEIICHUM 3a1a4 U3 APYTUX
y4eOHBIX TMPEAMETOB; CBOOOIHO OINEPUPOBATH TMOHATUSMU: OIpEAENCHHE, TEOopeMa, YpaBHEHHE-CIEJCTBHE, CBOMCTBO
MaTeMaTHYeCKOro 00BbEKTa, I0KA3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHUS U HEPABEHCTBA.

K koHy o0yuenus B 11 kiacce oOy4aromuiics MOayYuT CIAEAYIOMIME MPEAMETHBIE PE3YJIbTAThI 10 OTACIbHBIM TEMaM
paboueii mporpaMMbl yaueOHOTO Kypca «Airedpa u Hayajla MaTeMaTHYECKOTO aHaIN3a:

Yucia ¥ BBIYUCJIEHUS: CBOOOTHO ONEPUPOBATH MOHATHAMU: HATYPAJIBbHOE U LIEJI0€ YUCII0, MHOXKECTBA HATYPAJIbHBIX U
LEJIBIX YMCEN, UCIONB30BaTh Npu3HaKku aenumoct Lenbix uncen, HOJ m HOK natypanbHbBIX umcen i pemeHus 3anad,
MPUMEHSATH aroput™ EBKIMIa; CBOOOJHO ONEpUPOBATh MOHATUEM OCTAaTKa MO MOJYJIIO, 3alMChIBaTh HATYpAJIbHBIE YUCIa B
Pa3IMYHBIX MO3UIMOHHBIX CHCTEMaX CYHUCIICHHs; CBOOOJHO ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO
KOMIUIEKCHBIX YHUCEJI, MPECTABIATh KOMIUIEKCHBIE YKCia B alredpanyeckod U TPUTOHOMETPUUYECKOH (opme, BBIIOIHATH
apudmeTryeckue onepanuu ¢ HUIMU U U300pakaTh HA KOOPJAUHATHON TIOCKOCTH.

YpaBHeHuss W HepaBeHCTBA: CBOOOJHO OINEPUPOBATh MOHATUSAMH: HpPpPAUMOHAIbHBIE, TOKa3aTeIbHbIE H
norapu(pMHUYECKHEe HEPABEHCTBA, HAXOJUTh HUX PEIICHUS C MOMOIIbIO PaBHOCWIBHBIX MEPEXO0JI0B; OCYILIECTBISATH OTOOP
KOpPHEW MpU pEeHIeHHWH TPUTOHOMETPUUYECKOTO YpaBHEHHs; CBOOOJHO OINEpPUpPOBaTh MOHITHEM TPUTOHOMETPUUECKOE
HEPABEHCTBO, MPHUMEHATh HEOOXOAMMBbIE (OPMYIBI U PEUICHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
cBOOOJIHO ONEpUPOBATH MOHATHUSMHU: CHUCTEMa M COBOKYIHOCTh YpPaBHEHHUH W HEPABEHCTB, PAaBHOCHWJIBHBIE CHUCTEMBI U
CUCTEMBI-CIICCTBHS, HAXOIUTh PEIICHUS CUCTEMbI U COBOKYITHOCTEW PALIMOHAIBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHbIX U
gorapu(MUYECKHX  YpaBHEHUA UM  HEPABEHCTB; pelaTh  paluoOHalbHbIe, HppAlUOHAIbHBIE, I[IOKa3aTelIbHbIE,
jJorapupMUUEcKUe U TPUTOHOMETPUUYECKHE YpPAaBHEHHUS M HEPABEHCTBA, COJAEP)KAIME MOAYJIM M THapaMeTpbl; MPUMEHSThH
rpaduyecKkue METOAbI JUIsl PellleHUs YpaBHEHUI W HEPaBEHCTB, a TAKXKE 3aJad C MapamMeTpaMu; MOJEIMPOBATh peajbHbIC
CUTYyallMM Ha S3bIKE€ anreOpbl, COCTABISATh BBIPAXKEHMS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMbl IO YCIOBHUIO 3ajayH,
MCCJIEI0BATh MOCTPOCHHBIE MOJIENU C UCIIOJIB30BAHUEM anmapara aareOpbl, UHTEPIPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.



@yHKuUM U rpa@UKH: CTPOUTH Tpa@UKU KOMIIO3ULMU (PYHKUMH C MOMOIIBIO 3JEMEHTAPHOTO HUCCIIECJOBAHUS U
CBOMCTB KOMIO3HMIIMUA JIBYX (PYHKIIHMI; CTPOUTH T€OMETPHUYECKHE OOpa3bl YpaBHEHHMH M HEPABEHCTB HA KOOPIMHATHOMN
IUIOCKOCTH; CBOOOJHO OINEPUPOBATH MOHATUSAMU: TpaUKU TPUTOHOMETPUYECKUX (QYHKIUH; NMPUMEHATh (DYHKIMH IS
MOJIEJIMPOBAaHMS U MCCIIEOBAHUS PEAIBHBIX IIPOLECCOB.

Havyana maTteMaTH4ecKoro aHajJm3a: MCIOJIb30BaTh IPOU3BOAHYIO JJIs UCCIEA0BAaHUSA (QYHKIIMM HA MOHOTOHHOCTb U
AKCTPEMYMBI, HAXOIUTh HaumOOJbIlIee M HAUMEHbIIEee 3HAYCHHS (YHKIUU HEMPEPhIBHOW Ha OTpE3Ke; HCIOJIb30BATh
MIPOU3BOAHYIO JIJI1 HAXOXKJAEHUS HAWIY4YlIEro PEelIeHHs] B IPUKIAJHBIX, B TOM YUCJE COLUAIBHO-IKOHOMUYECKHUX, 3a7a4ax,
JUI ONPENENICHUsT CKOPOCTM M YCKOPEHHMs Ipoliecca, 3aJaHHOro (opMmysod win rpaduKoM; CBOOOJHO ONEpUPOBATH
HNOHATUSAMU: NIEpBOOOpa3Hasi, ONpPENEICHHbBIN HHTErpai, HaXOAUTh MEPBOOOpPA3HbIE NEMEHTAPHBIX (PYHKUUN U BBIUUCIATH
uHTerpain no gopmyne HeroToHa-JIeliOHMIA; HAXOAUTH IJIOMIAAN IJIOCKUX (PUTYp U OOBEMBI TENl C MOMOIIbI0 MHTErpaa;
MMETh MPEACTABICHUE O MATEMaTHYECKOM MOJEIMPOBAHUM HA NPHUMEPE COCTaBICHUS NU(PPEepeHIMaNbHBIX YpPaBHEHUH;
pemiath MNPUKIAIHBIE 337aud, B TOM YHCJIE COLHMAIBHO-D’KOHOMHYECKOTO0 M (PU3UYECKOr0 XapakTepa, CpeAcTBaMu
MaTeMaTUYECKOr0 aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHMUE 110 AHJIEBPE U HAYAJIAM MATEMATHYECKOI'O AHAJIM3A

10 KJIACC
Ne HaunmeHnoBanue pa3jiejioB 1 TeM KosmuecTBo yacos .
pasi 20P/11OP BocnurarejbHbIii KOMIIOHEHT
n/n MPOrpamMMbl Bcero KP | TIIP
MHOXeCTBO I€HCTBUTEIBHBIX YUCEI. IPasKIAHCKOr0 BOCHHTAHHUS:
MHuorouieHbl. PallmoHaIbHbIE _ ) c(OPMHIPOBAHHOCTH TPAXKIAHCKON TO3HUIINI
1 1t 24 1 https://resh.edu.ru/subject/51/10/ 006y4aroIIerocs Kak akTHBHOTO 1
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI 9
o o OTBCTCTBCHHOI'O 4JICHAa POCCUUCKOI'O
JIMHCUHBIX ypaBHeHHH O6H.[€CTBa, OpeACTaBJICHUC O MATCMATHICCKUX
Oyuknuu u rpadukn. CreneHuas . OCHOBaX (PYHKIIMOHHUPOBAHUS PA3TUIHBIX
2 i pad 12 1 https:/resh.edu.ru/subject/51/10/ | oroviryp, sBenuil, MPOLETYp MPaskIAHCKOTo
GYHKIMS C LIeTbIM MTOKa3aTeneM PYKTYP, » IPOLENYp Ip
2 “ ob1ecTBa (BBIOOPHI, OIIPOCHI U APYToe),
Aqu)MeTquCKHH KOpeHb MN-0H YMEHHE B3aMOJIEHCTBOBATH C COLUAIbHBIMU
3 crenenu. MppanmonanbHbie 15 1 https://resh.edu.ru/subject/51/10/ MHCTHTYTaMH B COOTBETCTBHH C MX
YpaBHCHHS (GYHKIUAMU U Ha3HAYCHHEM;
HOK%aTeHBHaﬂ (1) KA 2) NaTpuOTUYECKOro BOCIIMTAHUSA:
4 YH ’ 10 1 https://resh.edu.ru/subject/51/10/ c(hOpPMHUPOBAHHOCTL POCCHICKOIM
HOK%aTeHBHBIe ypaBHeHHﬂ I‘pa)KI[aHCKOﬁ UACHTUYHOCTH, YBAXKCHUA K
Jlorapudmuueckas HKINA. . MIPOLUIOMY U HaCTOSLIEMY POCCUICKOI
5 pud by 18 1 https://resh.edu.ru/subject/51/10/
HOFapI/I(bMI/I‘-IeCKI/Ie ypaBHeHI/Iﬂ MaTEMATHUKHU, HEHHOCTHOC OTHOIIICHUEC K
T JOCTHXKCHUAM pOCCHfICKHX MAaTE€MaTHUKOB U
WTOHOMETPHUYECKHUE BRIPAKCHUS U . KO o
6 P p P 22 1 https://resh.edu.ru/subject/51/10/ POCCHHCKOH MATEMATHICCKOM ILKOJIEL,
HUCITIOJIb30BaAHHU THUX JOCTHU HHUU B APYTUX
YpaBHCHUS CIIOJIb30BaHHE 3 OCTHKE py
7 I[Toceq0BaTENBHOCTH U IIPOrPECCHH 10 1 https://resh.edu.ru/subject/51/10/ HayKax, TEXHOJIOTX, ChEPaX IKOHOMHKH;
3) IyXOBHO-HPaBCTBEHHOT0 BOCITUTAHMSI:
HenpepriBabie KIIWH. . i
8 pep ymxn 20 1 https://resh.edu.ru/subject/51/10/ OCO3HAMHE IyXOBHBIX LICHHOCTCH
HpOPBBOI[Ha}I poccuiickoro Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, OTUYECKOI'O
NOBCACHUS, CBA3aHHOTO C MPAKTUIYCCKUM
MNPUMEHCHUEM HOCTI/I)KCHI/Iﬁ HAayKW U
ACATCIBbHOCTBHIO y‘IéHOFO, OCO3HAaHHEC JINYHOT'O
BKJIaJia B TIOCTPOCHUE YCTOIZQHBOFO
[ToBTOpenue, o6o0IICHHE, . Oymyuero;
9 CHCTEMATH3AMHAS 3HAHHIA 5 2 https://resh.edu.ru/subject/51/10/ 4) 5CTETHUECKOr0 BOCHHTARNSE
OCTETUYCCKOC OTHOLICHUE K MUPY, BKJIFOYas
OCTCTUKY MAaTEMAaTUICCKNUX SaKOHOMepHOCTeﬁ,
00BEKTOB, 33,14, PELICHUH, PACCYKACHHH,
BOCIIPUUMYUBOCTb K MATEMATUICCKUM
ACIICKTaM pPa3JIMYHbIX BUIOB UCKYCCTBA,
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5) ¢pu3nuecKoro BOCHATAHHUS:
c(OpMUPOBAHHOCTH YMEHUS IPUMEHSITh
MaTeMaTHYeCcKHe 3HaHUs B MHTEpecax
340pOBOTO U 6€30IMacHOro 00pa3a XU3HH,
OTBETCTBEHHOE OTHOLICHHE K CBOEMY
3J0POBEIO (3X0POBOE MTUTAHUE,
cOaaHCHPOBAHHEIHN PEKUM 3aHATUH H
OTZBIXa, peryJsipHas Gusndeckast
AKTUBHOCTB), PH3HMUECKOE
COBEpILECHCTBOBAHUE MIPH 3aHATHAX
CIIOPTUBHO-03J0POBUTEILHON
JeSATEIbHOCTBIO;

6) TPYA0BOro BOCHUTAHMSI: TOTOBHOCTD K
TPYLy, OCO3HaHHE LICHHOCTH TPYIOTF00US,
HHTEpPEC K Pa3IMYHbIM chepam
npoheCCUOHATBHO NS TeIBHOCTH,
CBSI3aHHBIM C MaTEMAaTHKOH H €¢
NPWIOKSHUSIMHU, YMEHHE COBEPIIAT
OCO3HaHHBIH BEIOOD Oymymiei mpodeccun u
peann30BBIBATH COOCTBEHHBIC JKH3HCHHBIC
IUIaHBI, TOTOBHOCTB M CIIOCOOHOCTB K
MareMaTnueckoMy oOpa3oBaHMIO U
camM000pa30BaHMIO Ha MPOTSKEHUH BCel
JKU3HU, TOTOBHOCTH K aKTUBHOMY YYaCTHUIO B
peLIeHNH PAaKTHYECKUX 3a1a4
MaTeMaTHYECKOW HAIPaBICHHOCTH;

7) 9KOJIOrH4YeCcKOro BOCHUTAHUS:
c(hOpPMUPOBAHHOCTB 3KOJIOTHYECKOI
KYJbTYpPbl, IOHUMAaHUEC BJIUAHUA COOUAIBHO-
9KOHOMHYECKHX ITPOIIECCOB HA COCTOSIHHIE
MPUPOJTHO 1 COLMATILHOM CpeIbl, 0CO3HAHUE
rJ00aJbHOTO XapaKTepa IKOJIOTHIECKUX
npo0IieM, OpreHTaIHs Ha PUMEHEHNE
MaTeMaTHYeCKUX 3HAaHWH /ISl peIleHNns 3a/1a4
B 00J1aCTH OKpY>Karollel cpesl,
TUTAHUPOBAHHKE TTOCTYITKOB U OIIEHKH HX
BO3MOJKHBIX ITOCIIEACTBHH JUIS1 OKPY KAIOIIEH
cpenbl;

8) eHHOCTH HAYYHOT 0 MO3HAHMS:
c(OpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO




Ppa3BUTHS HAYKH U OOIIECTBEHHO IPAKTHKH,
MOHMMaHUE MaTEMAaTHIECKOW HAYKH KaK
cepbl 4eNoBEYECKOH eI TeIbHOCTH, STaIlOB
€¢ Pa3BUTHA ¥ 3HAUNMOCTH IS Pa3BUTHSA
[UBHIIM3AIIH, OBJIAICHHE SI3IKOM
MaTeMaTHKU U MaTeMaTU4YeCKOI KynbTypon
KaK Cpe/ICTBOM ITO3HaHMS MUPA, TOTOBHOCTh
OCYILECTBIIATh IPOEKTHYIO U
HCCIIeI0BATEBCKYIO 1A TEIbHOCTh
WHJIMBHUIYaJIbHO U B TPYIIIE.

OBIIEE KOJIMYECTBO HACOB I10

136 10 0
[TPOIT'PAMME
11 KJIACC
Ne HanmeHnoBaHue pa3iesioB U TeM KosnuectBo yacoB .
pasi 90P/1IOK BocnurareabHbIii KOMIIOHEHT
n/n MPOrpamMMbl Bcero | KP | IIP
HccnenoBanue GyHKIUI C TOMOIIBIO . rPAKIAHCKOr0 BOCIHTAHHS:
1 IPOHBBOIHON 22 1 https://resh.edu.ru/subject/51/11/ |  cqopmuposanmocTs rpaxTanCKoi MO3HIHH
_ 06yqa}0mer00ﬂ KaK aKTUBHOI'O U
2 ITepBooOpa3Has u MHTErpain 12 1 https://resh.edu.ru/subject/51/11/ OTBETCTBEHHOTO UIIEHA POCCHICKOrO
Fpa(bI/IKI/I TPUTOHOMETPHUYECKUX o01IecTBa, MPEICTaBICHHE O MATEMaTHICCKIX
3 ¢ynkuuit. Tpuronomerpuueckue 14 1 https://resh.edu.ru/subject/51/11/ OCHOBAX ()YHKIMOHHPOBAHHA Pa3/IMHBIX
HEeDABEHCTRA CTPYKTYP, AABJICHHH, TPOLIENYP TPAXKIAHCKOTO
p obmecTBa (BEIOOPHI, OMPOCHI U APYTOE),
" AllMOHAJIbHBIC, ITIOKA3aTCIIbHBIC U . MEHHE B3aMMOJICHCTBOBATh C COIMAIbHBIMH
4 pp ’ 24 1 https://resh.edu.ru/subject/51/11/ | " .
J'IOFapI/I(I)MI/I‘leCKI/Ie HCPAaBCHCTBA MHCTUTYTaMM B COOTBECTCTBUM C UX
i . (1)yHKL[I/I$IMI/I 1 Ha3HAYCHUECM,
5) KomrmiekcHbie uncia 10 1 https://resh.edu.ru/subject/51/11/ 2) NATPHOTHYECKOTO BOCHHTANHS:
6 HarypanbsHble u 1ienpie yncna 10 1 https://resh.edu.ru/subject/51/11/ c()OPMHUPOBAHHOCTb POCCHICKOM
CI/ICTCMBI paI_lI/IOHaJILHLIX rpamﬂchxoﬁ UJICHTUYHOCTH, YBAXKCHUA K
’ . IPOIIIOMY U HACTOAIIEMY pOCcCUiicKoi
7 HMppalOHAIbHBIX n01<a3aTenLHL£x u 12 1 https://resh.edu.ru/subject/51/11/ MATEMATHKH, LIeHHOCTHOE OTHOMICHHUE K
JorapuMUIECKUX yPaBHEHUN JOCTHKEHHSM POCCHUCKUX MaTEMaTHKOB U
8 3azaum ¢ mapameTpamu 16 1 https://resh.edu.ru/subject/51/11/ POCCHICKOH MaTeMaTHIECKOH IIKOITBI,
HCIOJIb30BAHUE 3TUX JOCTHKEHUH B IPYTUX
HayKaXx, TCXHOJIOTUAX, C(bepax OKOHOMHUKHU,
[ToBTOpPEHUE. 0OOOIIICHUE . 3) IyXOBHO-HPaBCTBEHHOT0 BOCIHUTAHMS:
9 p ’ m ’ 16 2 https://resh.edu.ru/subject/51/11/

cUCTEeMaTH3aInsI 3HaHWN

OCO3HAHME JYXOBHBIX [IEHHOCTEN
poccuiickoro Haposa, cOpMUPOBaHHOCTD
HPABCTBEHHOI'O CO3HAHMS, ITHYECKOTO
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TIOBEACHHSL, CBSI3aHHOTO C IPAKTHIECKUM
TIPUMEHEHHUEM JOCTHKEHUH HAYKH U
JIESITENIbHOCTBIO Y4EHOT'0, OCO3HAHHE JIMUHOTO
BKJIaJla B IOCTPOSHHE YCTOHIHBOTO
Oymy1ero;

4) 3¢TeTHYeCKOro BOCHUTAHUS:
HCTETHYECKOE OTHOILEHNE K MUPY, BKJIIOYAs
3CTETHKY MaTEMaTHIECKNX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a71a4, pEIICHUH, pacCyKICHHH,

BOCIIPUIMYHBOCTh K MAaTEMaTHIECKUM
acTeKTaM pas3InYHbIX BUJIOB HCKYCCTBA;
5) ¢pu3uyeckoro BocnuTaAHMSA:
c(hOpMUPOBAHHOCTH YMEHUS TPUMCHSTh
MaTeMaTHYECKHEe 3HAHUS B HHTEPECcax
3JI0POBOTO 1 6E30MAaCHOT0 00pa3a XKHU3HH,
OTBETCTBEHHOE OTHOILICHUE K CBOEMY
3JI0pPOBBIO (340POBOE MUTAHME,
cOaaHCHPOBAHHEIHN PEKUM 3aHATUH H
OTJbIXa, peryisipHas pusndeckas
aKTHBHOCTB), (pruznueckoe
COBEPILICHCTBOBAHHUE NPH 3aHATHSIX
CIIOPTUBHO-03J0POBUTEILHON
JIeATEIbHOCTBIO;

6) TPyAOBOr0 BOCHUTAHMSI: TOTOBHOCTB K
TPY/y, OCO3HAHHE [IEHHOCTH TPYOTIO0HS,
MHTEPEC K Pa3IMYHBIM chepam
PO eCCHOHANBHOMN EeSITENFHOCTH,
CBSI3aHHBIM C MaTEMaTUKOMU U €€
TIPUIIOKEHUSIMH, YMEHHE COBEPIIATh
OCO3HaHHBIH BEIOOD Oyy1eit mpodeccun u
pea30BEIBaTh COOCTBEHHBIE )KU3HEHHBIE
IUTaHBL, TOTOBHOCTH M CTIOCOOHOCTH K
MaTeMaTHIeCKOMy 0Opa30BaHHUIO U
caM000pa30BaHMIO Ha NMPOTSHKEHUH BCEH
JKM3HHU, TOTOBHOCTh K aKTHBHOMY Y4acCTHIO B
pELICHUH NPAaKTHYECKUX 33/1a4
MaTeMaTH4eCcKOi HalpaBIeHHOCTH;

7) 9KOJIOrHYecKOro BOCHUTAHMUS:
c(OPMUPOBAHHOCTD SKOJIOTHIECKOM
KYJIBTYPbI, HOHUIMaHHE BIIMSHHS COLAIBHO-

SKOHOMHYECKHX MPOILIECCOB HA COCTOSIHUE




MIPUPOAHON U COLIMATILHOM Cpe/ibl, OCO3HAHUE
I00aITBHOTO XapaKkTepa IKOJTOTHIECKIX
1po0IeM, OpHEHTAIHs Ha PUMECHEHNE
MaTeMaTHYECKUX 3HAHUH T peIeHus 33124
B 00J1aCTH OKPYKAIOIICH Cpebl,
IUTAaHUPOBaHUE MOCTYIKOB U OLIEHKU MX
BO3MOYKHBIX NTOCIIEACTBUI TS OKpy*kKaroIeit
Cpezsl;

8) HeHHOCTH HAYYHOI'0 MO3HAHU:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIIECTBEHHON
IMpaKTUKH, IOHUMAHUEC MaTeMaTHYECKOM
HayKH Kak c(epbl 4eIOBEYEeCKOM
JIESITETIBHOCTH, TAINOB €€ Pa3BUTHA U
3HAYMMOCTU IJId pa3BUTHUA HUBUIIN3allUU,
OBJIAJICHUE A3BIKOM MaTEeMaTHKHU U
MaTeMaTU4ECKOU KyJIbTYPO’ KaK CPEICTBOM
MIO3HAHMS MHPA, TOTOBHOCTH OCYIIECTBIISATh
MPOEKTHYIO U HCCIIEA0BATEIBCKYIO
JACATCIbHOCTD UHANBUAYAJIbHO U B TPYIIIIC.

OBLIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME

136

10







