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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma npeaMera «Marematuka» 6a30BOro ypoBHs 11 oOydarouuxcs 10 —
11 xmaccoB paspaborana Ha ocHoBe DenepajabHOrO TOCYAAPCTBEHHOTO 0O0pa30BaTEIbHOTO
CTaHJapTa CpeIHero oouero odpa3oBaHus, C Y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHMIA,
NOPEIbABISEMBIX K MaTeMAaTUYECKOMY OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO 0Opa30OBaHMUA.
Peanuzanus  mporpaMmbl  o0OecrieuyuMBaeT — OBJIAJCHHE  KJIIOUYEBBIMM  KOMIIETEHLMSAMH,
COCTABIJIIIOLIMMH OCHOBY JUISI CaMOpAa3BUTHS M HENPEPBIBHOTO 0O0pa30BaHMA, IEIOCTHOCTD
OO0IIEKYIBTYPHOTO, INYHOCTHOTO U IIO3HABATEJILHOTO Pa3BUTHSI IMYHOCTH 00YyJarOLIUXCS.

B nporpamme yuteHsl uaed u nosokeHus KoHuenumuu pasBUTHS MaTeMaTHUYECKOIO
obpazoBanusi B Poccuiickoit ®Penepanun. B cOOTBETCTBMM ¢ Ha3BaHHWEM KOHIICIIIIHH,
MaTeMaTHYeCKoe 00pa3oBaHME JOKHO, B YACTHOCTH, MPEIOCTABIIATh KAXKIOMY 00yJaromemMycs
BO3MOYKHOCTb JIOCTUXKEHHUSI YPOBHSA MaTeMaTHYECKUX 3HAHUN, HEOOXOIMMOro A AajdbHenen
YCIICIIHOM JKM3HM B oOmiecTBe. MIMEHHO Ha pelieHue STOW 3aJadd HalleleHa IporpaMmMa Mo
MaTteMaTHke 06a30BOoro ypoBHs. B snoxy uumgpoBoil Tpancdopmarnumn Bcex cep uyeroBeuecKon
JEeSITeTbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YelOBEKOM 0e3 0a3zoBoi
MaTEMaTUYECKON MOATOTOBKU. YJK€ B ILKOJE MATEMAaTUKA CIIYXKUT OIOPHBIM IPEAMETOM s
U3YYEHUS CMEXHbBIX IUCLMIUIMH, @ B JKU3HU IIOCIE LIKOJIBI pEeaJbHONM HEOOXOIMMOCTBIO
CTAaHOBUTCS  HEIpEepbIBHOE  0oOpa3oBaHME, 4YTO  TpeOyeT  IOJHOLEHHOM  6a30Boii
0011e00pa30BaTeIbHON OArOTOBKH, B TOM YUCIIE U MaTEMATUYECKOI. DTO 00YCIIOBIEHO TEM, YTO
B HAlllM JIHA PACTET YUCIIO CIELUAIBHOCTEH, CBA3AHHBIX C HEMOCPEICTBEHHBIM IIPUMEHEHUEM
MaTeMaTHKHU: U B chepe SKOHOMHUKHU, U B OM3HECE, U B TEXHOJIOTUYECKUX OOJACTSIX, U JaXKe B
ryMaHuTapHbIX cgepax. Takum o0pazom, Kpyr oOyyarommuxcs, Ui KOTOPBIX MaTeMaTHKa
CTaHOBUTCS 3HAYUMBIM IIPEIMETOM, CYILIECTBEHHO PaCILIUPSIETCS.

[TpakTHyeckas Moje3HOCTh MaTEMaTHKU OOYCIIOBJIEHA TeM, YTO €€ MPeIMEeTOM SIBISIOTCS
(GyHIaMeHTalIbHbIE CTPYKTYpPHl HAlllEro MUpA: MPOCTPAHCTBEHHbIE (POPMBI U KOJIUYECTBEHHBIE
OTHOWLIEHHsI OT MPOCTEHIINX, YCBAaUBAaE€MBIX B HEIMOCPEACTBEHHOM OIBITE, O JOCTaTOYHO
CJIOKHBIX, HEOOXOAUMBIX I Pa3BUTHUsI HAYYHBIX U TEXHOJOTHYECKUX Hel. be3 KOHKpeTHbIX
MaTEMaTUYECKUX 3HAHWW 3aTPYJAHEHO NOHUMaHHE NPHUHLUIIOB YCTPOWCTBA M HCIOJB30BaHUS
COBPEMEHHOM TEXHUKH, BOCHpUATHE U HMHTEpPHpETalus pa3HOOOpa3HOM COLMAIbHOM,
HKOHOMHUYECKON, MOJUTHYECKON HMH(popMaImy, Manod(pQeKTuBHA MOBCETHEBHAS MPAKTHUECKas
JesTeNIbHOCTh. KakqoMy dYesnoBeKy B CBOEH JKHM3HM HPUXOJUTCS BBINOJIHATH JOCTATOYHO
CJIOKHBIE pacuéThl U COCTABIATH HECIOXKHBIE AITOPUTMbI, HAXOIUTh HY)KHbIE (OPMYIBI U
INPUMEHSITh X, BIAJETh MPAKTUYECKUMH MPUEMaMHU T€OMETPUUECKUX U3MEPEHUI U MTOCTPOCHUH,
YUTaTh UHPOPMALIUIO, IPEACTABICHHYIO B BUly TaOJIUI], IUarpaMM U Tpa(uKoB, XKHUTh B YCIOBUSIX
HEeoNpeAeNEHHOCTH U IOHUMATh BEPOSTHOCTHBIM XapaKkTep ClydailHbIX COOBITHH.

OHOBPEMEHHO € pacIIupeHueM cdep MpUMEeHEHHUs] MaTeMaTHKH B COBPEMEHHOM O0IIEeCTBE
BcE€ Oosiee BaXHBIM CTAaHOBHUTCS MaTEeMaTHUECKUH CTHJIb MBIIIJICHUS, MPOSBIAIOMINNCI B
OnpeAeNEéHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3yueHus MaTeMaTHKU B apCceHall IPUEMOB U
METOJIOB MBILIUICHUS YEJIOBEKa €CTECTBEHHBIM O0pa30M BKIIOYAIOTCS MHIYKIUS U ACTyKIuS,
0o0o0mIeHne W KOHKPETH3allMsl, aHalu3 M CHHTE3, Kiaccuukanus W CUCTeMaTH3aIus,
abctparupoBanre M aHajorusi. OOBEKTHl MaTeMaTHMYECKHUX YMO3aKJIIOUEHUH, MpaBuia HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAHU3M JIOTHUYECKUX MOCTPOCHUH, CIIOCOOCTBYIOT BBIPaOOTKE
yMeHust (OpMynHpoBaTh, OOOCHOBBIBATh M JIOKA3bIBaTh CYXKICHHS, TEM CaMbIM pa3BUBAIOT
JIOTMYECKOE MBIIUICHHE. MaremMaTuke NpUHAAISKUT Beaylas poib B (opMupoBaHUH
AITOPUTMUYECKOW KOMITOHEHTBI MBIIIIEHUS ¥ BOCIUTAaHUM YMEHHM NEHCTBOBATH MO 3aJaHHBIM
aIroOpuTMaM, COBEPLIEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mpouecce pemeHus
3aJ1a4 — OCHOBHOI y4eOHOH JeSITeNbHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TBOpUYECKas U
IIPUKIIaIHAs] CTOPOHBI MBIIIIJIEHUS.

OOyueHnue mareMaTuke [Ja€T BO3MOXHOCTh pa3BUBAaTh Yy OOy4YalOLIMXCA TOUYHYIO,
paLMOHATBHYI0 U MH(GOPMATUBHYIO Peub, YMEHUE OTOMpaTh Haubosee MOAXOAAINE A3bIKOBBIE,
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CUMBOJIMYECKUE, TpaQUUecKre CpeICcTBa Ui BBIPAKEHUS CYXKICHHA M HAIJSIHOTO WX
MpEJICTaBICHHUS.

Heo0xoMuMbIM KOMIIOHEHTOM OOIIEH KYJIbTYphl B COBPEMEHHOM TOJKOBAaHUU SIBIISICTCS
olliee 3HAKOMCTBO C METOJAMU MO3HAHUS JIEUCTBUTEIBHOCTH, MPEACTaBICHHE O MpPeaMETe U
METOJIE MaTEeMaTHKH, €r0 OTIUYHUS OT METOJOB E€CTECTBEHHBIX M TyMaHUTapHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHHS] MaTeMaTUKU JUIsl PEIICHUsS HAYYHBIX U MPHUKIAIHBIX 3a1a4. Takum
o0pa3oM, MaTeMaTu4eckoe 00pa3oBaHNE BHOCUT CBOU BKJIaJ B (POpMUPOBAHHE OOIICH KyIbTYPHI
YyeloBeKa.

N3ydyeHne MaTeMaTUKH CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA, [IOHUMAHUIO
KpacoThl M HU3SILECTBA MAaTEMaTHUYECKUX PACCYXACHUU, BOCHPUSTUIO T€OMETPUUYECKUX (opM,
YCBOEHUIO UJI€U CUMMETPHUU.

[IpuopureTHpiMu 1IeTsIMU 00yueHUss Matematnke B 10—11 kmaccax Ha 0a30BOM ypOBHE
SIBJISIFOTCSL:

dbopMupoBaHHE  UEHTPAIbHBIX  MaTeMaTHYECKHMX  MOHATUNA  (YMCIO,  BEJIUYUHA,
reoMerpuueckas  (Qurypa, mepeMeHHas, BEPOSATHOCTh, (QYHKIHS), 00ECIEeUHBAOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHUs 00yUarOIIUXCS;

[0JIBEJIEHNUE 00YyYarolMXcsi Ha JOCTYIMHOM I HUX YPOBHE K OCO3HAaHHUIO B3aUMOCBSI3U
MaTeMaTUKHd M OKPYXKAIOLIEro MUpa, MOHMMAaHHE MAaTEeMaTHKU KaK 4YacTH OOIIeH KyJIbTYypbl
YeJI0BEYECTBA,

pa3BUTHE  UHTEIUICKTyaJbHBIX M  TBOPYECKHX  CHOCOOHOCTEHl  OoOydarommxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUM, KPUTUUYHOCTH MBIILJICHUS, HHTEpEca
K U3YYCHHUIO MAaTEMaTUKU;

dbopmupoBanre (pyHKIMOHAILHON MAaTeMaTHYCCKOW TPAMOTHOCTH: YMEHHS Pacrlio3HABaTh
MaTeMaTHUYECKUE aCTIeKThl B PealbHBIX JKU3HEHHBIX CUTYAIUSAX U MPU U3yYEHUH JPYTUX YIEOHBIX
MPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpOBAaTh MX HA S3BIKE
MaTE€MaTUKU M CO3/1aBaTh MaTEMaTUYECKHE MOJENH, MPUMEHATh OCBOCHHBIN MaTeMaTU4YeCKUI
amnmapar Ui pelieHuss MPaKTUKO-OPUEHTHPOBAHHBIX 3a/iad, UHTEPIPETUPOBATh U OIICHUBATH
MOJIyYEHHBIE PE3YIIbTaThI.

B cootBerctBuu ¢ ®I'OC COO maTtemaruka sBISIeTCS OOsI3aTEJIbHBIM MPEIMETOM Ha
JaHHOM YpoBHe oOpasoBanus. [IporpamMmoii mo martemaruke MpeayCMaTpUBAETCS H3Y4YEHHE
yuebHoro mpeamera «MaremaTuka» B paMKax TpEX ydueOHBIX KypcoB: «AnreOpa W Hayaia
MaTeMaTU4yecKoro aHanuzan, «l'eomerpusi», «BeposTHOCT, W cratuctukay. PopMHpOBaHUE
JIOTUYECKUX YMEHUH OCYIIECTBIISIETCA Ha MPOTSKEHUH BCEX JIET 00y4YEHHUs Ha YPOBHE CPEIHErO
o0miero oOpa3oBaHus, a SJIEMEHTHI JIOTUKH BKJIIOUAIOTCA B COJIEp’KaHUE BCEX HA3BAHHBIX BHIIIE
y4eOHBIX KypCOB.

OCHOBHBIMU JTUHUAMH cojiepkaHusi marematuku B 10—11 kmaccax sBisroTcs: «Hucna u
BBIYHCIICHHS», «ANTeOpa» («Anredpandeckue BBIPAXKEHUA», «YPaBHEHUS U HEPABEHCTBAY),
«Hauana wmartematuueckoro ananmsza», «l'eomerpus» («l'eomerpuueckue QUIypHl U HX
CBOMCTBa», «/3MepeHne reoMeTpuuecKnX BeIU4HH»), «BeposTHOCTh u cratuctukay. JlanHbie
JUHUH Pa3BUBAIOTCS MapauIeTbHO, KX 1as B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OJHAKO HE
HE3aBHCUMO OJHAa OT JAPYroi, a B TECHOM KOHTAaKTE€ W B3auMojeucTBuu. Kpome 3Toro, mx
Oo0OBeMHSIET JIOTMYECKas  COCTAaBISIIONIAS, TPAAUIMOHHO TMPHUCYIIas MaTeMaTHKe U
MIPOHM3BIBAIONIAS BCE MATEMATHUYECKHUE KYPCHI U coziepkaTesbHblie THHIH. CHOpMYITUPOBAHHOE B
®I'OC COO TtpeboBaHUE «BlaJeHUE METOJAMH JOKA3aTENbCTB, AITOPUTMAMU PEIICHUS 3a/ad,
yMeHue (QOopMyIHpOBaTh OMPENEICHUs, aKCUOMBI M TEOPEMBI, NMPUMEHSTh WX, MPOBOJUTH
JIOKa3aTeNNbHBIE PACCYXKACHHS B XOJI€ PEIICHHUs 3a7au» OTHOCUTCS KO BCeM y4eOHBIM Kypcam, a
dbopMUpOBaHUE JIOTMUECKUX YMEHUH paclpeneisieTcsl 1Mo BCeM rojaaM oOydeHHs Ha YpOBHE
CpeaHero ooniero 0opa3oBaHusl.
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Anre0pa 1 Havajga MaTeMaTUYECKOTO aHaIH3a

VYueOHblii Kypc «AnreOpa ¥ Hadajga MaTeMaTUYECKOTO aHallM3a» SBISETCS OJHUM U3
HambOoJee 3HAYMMBIX B MPOTPaMME CPEIHEro O0IIero oOpa3oBaHUs, TMOCKOIBKY, C OIHOU
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y JJIs H3y4eHUs BCEX €CTeCTBEHHO-HAYUHBIX
KYpPCOB, a C IPYTOii CTOPOHBI, POPMHUPYET JTOTHIECKOe U aOCTPAKTHOE MBIIIJICHUE 00YJIarOIIHXCS
Ha ypOBHE, HEOOXOJUMOM JJisi OCBOCHMSI y4eOHBIX KypcOB MH(OpPMATUKH, OOIIECTBO3HAHUSA,
UCTOPUH, CIIOBECHOCTH. B pamkax ydeOHOTO Kypca «Anredpa w Hadajga MaTEeMAaTHYECKOTO
aHayiM3ay o0yvaroluecs: OBIAJEBAIOT YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMyITUpyeT CBOM JOCTHIKEHUS B MATEMAaTUIECKOU popme.

VYueOHblil Kypc aireOppl U Hayal MaTeMaTHYECKOTO aHaju3a 3aKJaJblBaeT OCHOBY IS
YCIICITHOTO OBJAICHUS 3aKOHAMU (DU3UKH, XUMHH, OMOJIOTHH, TOHUMAHHUSI OCHOBHBIX TCHICHITHIA
SKOHOMMKH U OOILIECTBEHHOW XKHU3HU, IIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJB30BaTh WX B MOBCEAHEBHOHN XM3HHU. B TOXE
BpeMs OBJIajieHHE aOCTPaKTHBIMHM U JIOTMYECKHU CTPOTMMH MATeMAaTUYECKUMHU KOHCTPYKIUSMHU
pa3BHBACT YMCHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH YTBEPIKIACHUS,
UCIIONIb30BaTh 0000IIeHne U KOHKpETH3aluio, abCcTparupoBaHHWE U aHAIOTHIO, (HOpMUPYET
KpeaTHBHOE M KPUTHUYECKOE MbIIUICHUE. B X07e u3ydenus anreOpbl U Hayal MaTEMaTHYECKOTO
aHaJlM3a Ha ypOBHE CpEAHEro oOuero oOpa3oBaHMs O0yYaroIIMecs IOJY4alOT HOBBIM OMBIT
peuieHusT TPUKIAJAHBIX 3334, CAMOCTOSATEIBHOTO TIOCTPOCHHUS MAaTEMaTHYECKUX MOJenei
peabHBIX CUTYallUd M WHTEPIPETAllMd MOJYYEHHBIX DELICHUH, 3HAKOMATCS C MpUMEpaMu
MaTEeMaTUYECKNX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U B HCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTUYECKUMHU OTKPBITHSIMU U UX aBTOPAMH.

Y4eOHbIil Kypc aireOphl M Hadall MaTEMaTHYECKOro aHalM3a 001alaeT 3HAYUTEITHHBIM
BOCIUTATEIbHBIM TOTEHIIMAIOM, KOTOpPBIM peamu3yeTrcss Kak uepe3 Y4eOHBI Marepua,
crocoOCTBYIOLMI (POPMUPOBAHNUIO HAYYHOT'O MUPOBO33PEHUS, TaK U Yepes3 creunuky yueOHon
NEeSTENIbHOCTH,  TpeOyrome  caMOCTOSTENbHOCTH,  aKKypaTHOCTH,  MPOJOKUTEIbHOU
KOHIIEHTpAIlMM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIYYCHHBIN pe3yibTarT.

B ocHoBe meromuku oOydeHus aiareOpe W HayalaM MaTeMaTHUYeCKOTO aHaau3a JIeKUT
NI TeTbHOCTHBIN MPUHIIUT 00yYEHUSI.

B crpykType mporpammbl mo anreOpe M HadalaM aHalli3a BBIIEISIOTCS CIEAYIOLINe
CoJIepKaTeIbHO-METOANYEeCKEe JIMHUM: «Yucna u BeUUCIHCHUS», «DyHKIMU U Tpadhuxmy,
«YpaBHEHUS U HepaBeHCTBa», «Hauama maremMaruyeckoro aHanmsa», «MHOXKECTBA U JIOTHKA.
Bce ocHOBHBIE conepKaTeIbHO-METOAMYECKUE JIMHUM HM3Yy4aloTCsl Ha MPOTSIKEHUU ABYX JIET
oOydeHHs Ha YpPOBHE CpeIHEro oO0IIero oOpa3oBaHMsI, €CTECTBEHHO AOMOINHSS IPYr Apyra u
MOCTENIEHHO HACHIMAACh HOBBIMH T€MaMH W pasjaenaMu. JlaHHBIH y4eOHBIH Kypc SIBIISIETCS
WHTETPATUBHBIM, TIOCKOJBKY OOBEIUHSET B cebe coaepikaHhe HECKOJbKUX MaTeMaTHYeCKHX
JTUCIUTIINH: areOpa, TPUTOHOMETPHSI, MAaTeMaTHYEeCKUI aHalIn3, TEOPUS MHOKECTB U ipyrue. [1o
Mepe TOTrO Kak 00ydJaromuecs OBIaJeBalOT BCE OoJiee MMPOKUM MaTEMATHUYECKUM arimapaToM, Yy
HUX TIOCJIEI0BATEIILHO (POPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTH MATEMaTHYECKYIO
MOJIe]Ib pealibHOM CUTyallud, IPUMEHITh 3HaHUs, MOJy4eHHbIE B y4eOHOM Kypce «Anrebpa u
HayaJla MaTeMaTUYeCKOTO aHalii3ay, I PEIICHHS CaMOCTOATEIHbHO CQPOPMYITHPOBAHHON
MaTeMaTHYECKOH 3a7auu, a 3aTeM UHTEPIPETUPOBATH OTYyYSHHBINA pe3ybTarT.

ConeprkarenbHO-MeToAnuecKas TMHUS «YKcia U BEIYUCICHUS» 3aBepiaeT (GOpMUPOBaAHUE
HABBIKOB HCIIOJIb30BAHUS JICWCTBUTEIBHBIX YHCEI, KOTOPOE OBLJIO HA4aTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemHero oOmiero o6pasoBanusi 0c000€ BHUMaHUE yEISETCS
(GOPMUPOBAHUIO TIPOYHBIX BBIYUCIUTEIHHBIX HABBIKOB, BKIIOYAIONINX B CeOSl MCMOIb30BaHUE
Pa3IUYHBIX (OPM 3aMMHUCH JACHCTBUTEIBLHOTO YKCIIa, YMEHUE PAIMOHATBHO BBITIONHATH JCHCTBUS
C HHMH, JeNaTh NPHUKUAKY, OIEHUBATh pe3ynbrar. OOydaroniuecs IMOJIy4aloT HaBBIKU
MPUOJIMKEHHBIX BBIUUCICHUHN, BHITTOJTHCHHS ACHCTBUIN C YUCIIaMH, 3alTUCAHHBIMU B CTaHJAPTHOM
dbopmMme, HCTIONH30BAHUS MATEMAaTUYECKIUX KOHCTAHT, OLICHUBAHUSI YUCIIOBBIX BhIPAKECHHH.
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CopepxarenbHas TMHUSL «Y paBHEHHS U HEPABEHCTBA) PEAJIN3YyeTCsl Ha MIPOTSKEHUU BCETO
00y4yeHMsI Ha YpOBHE CpeJHEro o011ero oopa3oBaHus, HOCKOJIBKY B KaKIOM paz/elie IporpaMmbl
NPEIYCMOTPEHO PELICHHE COOTBETCTBYIOIMX 3aaad. OOydaroniuecs OBIAAEBAIOT Pa3IUYHBIMU
METOJAaMH  PCIICHUs  LENbIX,  palUOHAIbHBIX,  WPPALUOHAIBHBIX,  IIOKA3aTENbHBIX,
JOrapu(pMHUECKUX U TPUTOHOMETPHUECKUX YPaBHEHUH, HEPABEHCTB U UX cucTeM. [lomydeHHbie
YMEHUS HCHOJB3YIOTCA IPH HCCIEI0BAaHMM (PYHKUMH C MOMOILBIO NPOU3BOAHOM, pelIeHUH
NPUKIAJHBIX 33/1a4 U 33/1a4 HAa HAXOXKACHUE HAWOOJIBIINX U HAUMEHBIIUX 3HAYCHUH (QYHKIUH.
JlaHHas copeprkaTenbHasl JIMHUS BKJIIOYAeT B ce0sl Takxke (HOPMUPOBAHHME YMEHHUN BBIIOJHSITH
pacuétel mo (¢opmyaaMm, NpeoOpa3oBaHUS LENbIX, PAIMOHAIBHBIX, HPPALUOHAIBHBIX H
TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TaKXKe BBIPAXKEHUH, CoepkKalUX CTENIEHU U JIOTapu(MBbI.
bnaromaps u3yueHuro anreOpanyeckoro Marepuana IMPOUCXOIHUT JANbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAaKTHOrO MbINUICHUsS OOy4aromuxcs, (GOPMHUPYIOTCS HABBIKU
NeNyKTHBHBIX  pPAcCy)KIeHHWH, pabOThl C CHMBOJIBHBIMH  (OpMaMH, MPEICTABICHHS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PaBEHCTB M HEPaBEHCTB. AnreOpa mnpesjaraer
3 PEeKTUBHBIE MHCTPYMEHTHI JJISi PEHICHUS TNPAKTHUYECKUX W ECTECTBEHHO-HAYYHBIX 3aad,
HarsAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKa HAYKHU.

ConepxatenpHo-MeToan4ecKast JTMHUS «DyHKIMH U TpauKm» TECHO MEPeruieTaeTcs C
JPYTUMU JUHUSMHU Y4€OHOI0 Kypca, IOCKOJIbKY B KAKOM-TO CMbICIIE 33/1a€T M1OCIIE10BaTEIbHOCTD
U3YYCeHHUS Marepuana. V3ydeHHe CTENeHHOW, IOKa3aTelbHOW, JIOTapu(MUYECKOH U
TPUTOHOMETPUUYECKUX (DYHKIHI, UX CBOMCTB U IpaMKOB, HCIIOIb30BaHNE QYHKIUHN JUIs peILICHUS]
3a/1a4 U3 IpYyrux yueOHbIX IPEIMETOB U PEAJIbLHOM KU3HU TECHO CBSA3aHO KaK ¢ MaTEMATUYECKUM
aHaJIM30M, TakK U C pellICHMEM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Oosbliioe BHUMaHUE yAeseTcs
(opMHPOBaHUIO YMEHHS BBIpaXKaTh (POPMYIaMU 3aBUCHMOCTH MEXKAY Pa3IMYHBIMH BEJTHUNHAMH,
UCCIIeIOBaTh MOJMyYeHHble (DYHKIIMM, CTPOUTh UX rpaduku. Martepuan cojepkaTeabHON JTMHUU
HalleJIeH Ha pPa3BUTHE YMEHHMM W HABBIKOB, ITO3BOJIIOIIMX BBIPAKATH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU B Pa3InYHOIN (opMe: aHAIUTHUECKOH, rpaduyeckoil u cioBecHoil. Ero uzyuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3aLUHU, UCII0JIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHas nuHUS «Hauana mMareMaTH4ecKoro aHajan3a» IMO3BOJSET CYIIECTBEHHO
pacuIMpuTh Kpyr Kak MaTeMaTHYeCKUX, TaK U MPUKJIAJHBIX 33/1a4, JOCTYIHBIX 00yJaroUMMes, y
KOTOPBIX IMOSIBISETCSI BO3MOKHOCTb UCCIIEIOBATh U CTPOUTH rpa@uku GpyHKUUN, ONPEenaTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUYEHUS], BBIYUCIATH TUIOMAAN GUTyp U OOBEMBI Tell, HAXOIUTh
CKOPOCTH U ycKopeHHs mnporeccoB. ConepkaTenbHasi JMHHUS OTKPBHIBAET HOBBIE BO3MOXHOCTHU
MIOCTPOEHU MATEMAaTHYECKUX MOJEIIEH PEANIbHBIX CUTYaLlUi, HAX 0K ACHHUS HaUITy4dIlIEero peleHus
B INPHUKJIAJHBIX, B TOM YHCJIE COLUUAIbHO-IKOHOMUYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYECKOro aHaju3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO, (POPMaIbHO-TOIMYECKOTO U
KpEaTHUBHOTO MBbIIIJIEHUS,, (OPMHUPOBAHUIO YMEHUH pacro3HaBaTh TMPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UcKyccTBe. OOydarolecs y3HatoT O BBLAAIOIUXCS pe3ybTaTax,
MIOJIYYEHHBIX B XOJI€ Pa3BUTHUS MAaTEMAaTUKH KaK HAYKH, U UX aBTOPAX.

CopepxarenpHO-MeTONYECKAs TMHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIEHA
AJIEMEHTaM TEOPHUH MHOKECTB. Te€OpEeTUKO-MHOKECTBEHHBIE ITPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBbHON MaTeMaTHKH U MpeularaloT Haubosiee YHUBEPCAIbHBIN S3bIK, 00BEANHSAIONINN
BCE pa3lensl MaTeMAaTHKH M €€ TPUIIOKEHHWHM, OHU CBA3BIBAIOT pPAa3HblE MaTeMaTH4EeCKUe
JUCLUIUIMHBL B eJMHOE 11eoe. [1oaToMy BaXHO AaTh BO3MOXKHOCTh O0YYarOLIEMYCsl TOHUMATh
TEOPETUKO-MHOKECTBEHHBIA SI3BIK COBPEMEHHOM MAaTeMaTUKH M HCIOJIb30BaTh €ro JUIst
BBIPAKEHUS CBOMX MBICIIEH.

B yuebHOM Kypce «AnreOpa v Hadajga MaTeMaTHYECKOTO aHalln3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MaTEMaTHYECKOTO0 MOJEIMPOBAHUS, KOTOpPbIE MpPHU3BaHbl CPOPMUPOBATH HABBIKH
IIOCTPOCHHUS MOJEIIEH PEAIbHBIX CUTYyallUi, NCCIENOBAaHUA dTUX MOJENEH C IIOMOIIBIO anmapara
anreOpbl M MaTeMaTUYeCKOro aHajlu3a M HMHTEPIpeTaluH IMOITYy4YEeHHBIX pe3yiabTaToB. Takue
3aJaHMsl BIUIETEHBI B KKIBIH M3 Pa3JIeNOB MPOrpaMMBbl, TOCKOJIBKY BECh Marepuan y4eOHOro
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Kypca HIMPOKO HCHOJB3YeTCs Ui peIleHUs NPUKIAAHBIX 3amad. [Ipu pemieHuM peanbHbBIX
MPAKTUYECKUX 3a7ady oOydyaromiyecs pa3BUBAIOT HAOIIOJATeNIbHOCTb, YMEHHE HAaXOJUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCsl, HCIOJIB30BaTh aHAJOTHIO, 0000IATh M KOHKPETU3UPOBATh
npobiiemy. JledarenpbHocTh MO (OPMHUPOBAHHMIO HABBIKOB pEIICHUS MPHUKIAJHBIX 3a1a4
OpraHu3yercss B TIpollecce H3y4YeHHS BceX TeM YdeOHoro kypca «Aurebpa W Hauana
MaTeMaTUYECKOTO aHATIU3a»

MECTO YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIN3A» B YHEBHOM IIVIAHE

Ha yueOnbplii Kkypc «AnreOpa u Hayala MaTeMaTUYECKOTO aHajaM3a» OTBOJIUTCS
170 y4eOHBIX 4acoB:

3aounas gopma:

B 10 kiacce — 68 yacos (2 yaca B Hezento0): 64 ayAUTOPHBIX Yaca, HAMCAHUE MTOIYTOT0BBIX
JTUArHOCTHYECKUX pabOT - TECTOBBIX 3aJaHMiA, Pa3MEIICHHBIX Ha 00pa30BaTEIHLHOM IOpTaJIe
«Bupryanbnas mkoma» (http://new.vsdo.ru) - 4 gaca);

B 11 kiacce — 102 gaca (3 gaca B Heienr0): 68 ayAMTOPHBIX 4acOB, CAMOCTOSITeNIbHAS paboTa
- 28 dacoB, KOHCYJbTAallMM - 2 4Yaca, HAalUCAHWE TIOJYrOJOBBIX JIMArHOCTUYCCKHX
paboT - TECTOBBIX 3aJ[aHMIA, pa3MEIIEHHBIX Ha 00pa30BaTeILHOM MopTaie « BupryaibHas mKoa
(http://new.vsdo.ru) - 4 gaca);

OuHo-3a049Has dhopmMma:

B 10 xnacce — 68 yacoB (2 yaca B Hezeno): 68 ayIUTOPHBIX YaCOB;

B 11 xmacce — 102 gaca vaca (3 gaca B Hezenro): 68 ayTMTOPHBIX YaCOB, CAMOCTOSATEIbHAS
pabora - 34 gaca.

COJAEPKAHUE YYEBHOI'O IIPEMETA

10 KJIACC

Yuciia ¥ BbIYMCICHUSA

Parmonanbhble uncna. OOBIKHOBEHHBIE M JE€CATHYHBIE JIpOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoanueckue Apobu. Apudmernyeckue Omepaludd C  palMOHAIBHBIMH  YHCJIaMH,
npeoOpa3oBaHusl YHMCIOBBIX BblpakeHUH. IlpumeHeHue apoOell M NPOLIEHTOB Ui PELICHMS
MIPUKJIAHBIX 33]1a4 U3 Pa3JIU4HbIX OTPACIICH 3HAHUN U pealbHOW KU3HHU.

JeiicTBuTenpHble uncia. PanuoHanbHble W MppalMOHANbHbIE 4Mciaa. Apudmernueckue
orepanuy ¢ ACUCTBUTEIbHBIMU YuciaMu. [IpuOnmkEHHbBIE BBIYUCIIECHUS, MTpaBUila OKPYIJICHUS,
IIPUKUAKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ 1enbiM nokazatesnieMm. CtangaptHas ¢opma 3alucu JIeWCTBUTEIBHOTO YHCTa.
Hcnonb3oBanue moaxofsmedl ¢GopMmbl 3amMcd  JACHCTBUTENBHBIX YHCEN JUIS  PELICHHS
MPAKTUYECKUX 3aJ[a4 U MPECTaBICHUS JaHHbIX.

Apudmernueckuit KOpeHb HATYpaJIbHOM cTeneHu. JedcTBHs ¢ apupMEeTUUECKUMH KOPHAMHU
HaTypaJIbHON CTEIIEHU.

CuHyC, KOCUHYC M TaHI'€HC YHMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHUCIIOBOTO apryMeHTa.

YpaBHeHHUs M HEPABEHCTBA

ToxaecTBa 1 TOXKAECTBEHHbIE Pe0Opa30BaHUSI.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpaKCHUH. OCHOBHBIE TPUTOHOMETPHUYECKHUE
bopMyIIBL.

YpaBHeHMe, KOpeHb ypaBHEHM:. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo ] HHTEpBaJIOB.

Pemenue uensix u JpoOHO-pallMOHAIBHBIX YPAaBHEHUIN 1 HEPABEHCTB.

Pewenne nppaliuoHaIBbHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienne TpUroHOMETPUYECKUX YpaBHEHUH.

[TpuMeHeHrEe ypaBHEHMI M HEPABEHCTB K PELICHUI0 MaTeMaTUYECKUX 3ajad M 3a4ay U3
Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.
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DOyHKUUH U rPpadpuKu

dyHKu, crocoObl 3ananus Gynakiuu. ['paduk ¢ynkiuu. Bzaumuo oOpaTHbie PyHKITUH.

Ob6nacTp ompeneneHuss 1 MHOXKEeCTBO 3HadeHud ¢ynkuuu. Hymun ¢ynkuuu. [Ipomexyrku
3HAKOIOCTOSAHCTBA. YETHDBIE 1 HEUETHDBIE (PYHKITHH.

CrenenHass QyHKIMS C HaTypaJbHBIM M IIENIBIM TOKa3areneMm. EE cBoiicTBa M rpaduk.
CgoiicTBa U rpadUK KOPHS N-0i CTETIICHHU.

TpuroHomerpudeckass OKpPY)KHOCTb, OIpEICIIEHUE TPUTOHOMETPHUECKUX  (DYHKIMHA
YHCIIOBOTO apryMeHTa.

Havyana mareMaTH4eCKOro aHajau3a

[TocnenoBarenbHOCTH,  CHOCOOBI  3afaHMsl  MOCJENOBaTeNbHOCTEH.  MOHOTOHHBIE
[10CJIEI0BATEIBHOCTH.

Apudmernueckas U reoMeTpuyeckas — mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH reoMETpUYECKON IMPOrpeccuu.
dopmyna CIOXKHBIX MPOLEHTOB. Vcmonb3oBaHWe MPOTPecCHM JJs PEIICHUs pealbHbIX 3adad
IIPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepanud Haja MHOxecTBaMu. [luarpammbl Ditnepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O allliapara Jjisl OMHCAHMS peajbHBIX IPOLIECCOB U SBICHUH, MpU
pelIeHNH 331249 U3 APYruX YIeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYUCICHUA

Harypanbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YHUCEIL.

CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTETICHH.

Jlorapudm yucna. JlecaTuyHble U HATypaibHbIE JIOrapU(MBI.

YpaBHEHMS U HEPABEHCTBA

[TpeobpazoBaHue BbIpaKEHHM, ColepKalIiX Jorapudmsl.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX CTEIIEHU C pallMOHAIbHBIM MTOKA3aTEeJIeM.

[IpuMepsl TPUTOHOMETPUYECKHUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl JMHEHHBIX ypaBHEHUH. PelleHne NpUKIaIHBIX 3a1ad C IOMOILBIO CHCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUH U HEPABEHCTB.

IIpuMeHeHne ypaBHEHHH, CHCTEM W HEPABEHCTB K PEIICHHUIO MAaTEMaTUYECKHX 3a7ad U
3aJa4 U3 Pa3UYHbIX 00JacTel HAyKU M peabHON JKHU3HU.

DyHKIUHN U TPadUKH

Oynkuus.  [lepuognueckne  ¢yHkuuu. IIpomMexyTkn  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMbI GyHKIMH. HanOonbliee u HavMeHblee 3HaueHHWE (YHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IPaQUKU.

[Toka3zarenbHas u orapudmMuueckas GyHKIIUU, X CBONCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GyHKIUHN A pelICHUs] YPaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (yHKIMHA JUIsI UCCIENIOBaHMS TMPOLIECCOB M 3aBHCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYrUuX yUeOHBIX IPEIMETOB U PEabHOM KU3HU.
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Havyana mareMaTH4eCcKOro aHajaIu3a

HenpepsbiBable pyHKIMN. MeToa HHTEpBaAIOB /Js pEIlIeHUs] HEPABEHCTB.

[TpousBonnas Gpynkiuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TIPOU3BOTHOM.

[Tpou3BosHbIe 37eMeHTapHBIX (QYHKUUH. DOpMysIbl HaXO0XKJIEHHUS MPOU3BOAHON CYMMBI,
NPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[TpruMeHeHre POU3BOAHOM K MCCIEJOBAHUIO (PYHKIUI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOoJIbIIero 1 HAMMEHBIIET0 3HaYeHUsT (YHKIIMU Ha OTPE3Ke.

[IpuMeHeHrEe NPOU3BOAHOM Ul HAaXOXKIEHUS HAWIy4lllero PEUICHHWs B IPUKIAIHBIX
3aaydax, AJIsl ONpeaesieH!s] CKOPOCTH MpoIiecca, 3aJaHHOTO (OPMYIIOi Uil rpaduKkoMm.

[TepBooOpaznasi. Tabnuia mepBoOOPa3HBIX.

WuTterpan, ero reoMerpuyeckuii u (usnyeckwii cMbIci. Bbluncnenue uHTErpana Imo
dbopmyne Hetorona—JleiOnua.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE pEe3yNbTaThl OCBOCHHUS NIpPOTpaMMbl ydeOHOro mpeamera «MartemaTHKa
XapaKTepU3YIOTCS:

I'pa:kianckoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKOM TMO3ULMK OO0yYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJICHAa POCCHUICKOrO OOIIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBICHHUI, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COIHMAIBHBIMA WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMH U HAa3HAYCHHEM.

I[MaTpuoTnyecKkoe BoCHUTAHUE:

c(OpPMHUPOBAHHOCTHIO POCCHICKOM TPaXkTaHCKON HIEHTUYHOCTH, YBOKEHUS K TPOILIOMY U
HACTOSIIEMY POCCHICKONH MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHHEM K JIOCTH)KEHUSIM POCCUHCKUX
MaTEeMaTUKOB M POCCHICKON MaTeMaTH4eCcKOW IIKOJbI, K MCIOJb30BAHUIO ITUX JOCTHKCHUN B
JPYTrUX HAayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAHMEM JIyXOBHBIX IICHHOCTEH POCCHICKOrO Hapoaa; CPOPMHPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTIDKEHUH HAyKH M JESITEIBHOCTHIO YYEHOTO; OCO3HAHWEM JIMYHOTO BKJIaJa B TIOCTPOCHHUE
YCTOHYHBOTO OyIYIIETO.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpPY, BKJIIOYas ACTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peIICHUH, pacCyKIEHHH, BOCHPUAMYHBOCTHIO K
MaTeMaTHYECKUM acleKTaM pa3InYHbIX BUIOB UCKYCCTBA.

du3nyecKkoe BOCMUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHS IPUMEHSATH MaTEMaTUUECKIE 3HAHUS B UHTEPECax 3[0POBOTO
u Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cCOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTHBIXA, peryisipHas Gu3nuecKas aKTHBHOCTS);
du3uIecKoro COBEPIIICHCTBOBAHHS, npu 3aHSATHUSIX CTIOPTUBHO-037I0POBUTEILHON
JeSITebHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K Pa3TUYHBIM
cdepam mpohecCHOHATEHOW JIEeATEIbHOCTH, CBI3aHHBIM C MAaTEMAaTUKON W €€ MPHIOKEHHSIMH,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel mpodeccu U peaan30BbIBaTh COOCTBEHHBIE
’KU3HEHHbIEC IIJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTreMaThdeckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha IPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKOil HalpaBiIeHHOCTH.
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JKO0JI0rHYecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO SKOJIOTMUECKON KYJIbTYpbl, TMOHUMAHUEM BJIUSHHUS COLUAIBHO-
HYKOHOMHYECKUX TNPOIECCOB HAa COCTOSIHME NPUPOJHOM M COIMAIBHOM Cpelbl, OCO3HAHHWEM
I00aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalue Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHWU JUIS peIIeHUs 3a7ad B 00JacTH OKPY)KAIOILIEH Cpeabl, TIIaHUPOBAHUS
MOCTYIKOB M OLEHKU WX BO3MOXHBIX IMOCJIEICTBUHN AJIsi OKPY>KAIOIIEH CPeIbl.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTUYecKOW HAayKH Kak chepbl
YeJIOBEYECKON JESTEIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHS LIMBUIU3AIUY;
OBJIA/ICHUEM S3bIKOM MAaTEeMAaTUKU U MaTEMAaTUYECKON KyJIbTYpOl KaK CpeZCTBOM O3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO JESITeIbHOCTh UHIUBUAYATHHO
U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

MertarnpenMeTHbIe pe3yIbTaThl OCBOCHHS IMPOrpaMMbl yadeOHOT0 mpeaMeTa «MaTteMaTHKa
XapaKTepU3YIOTCS OBJIaJICHUEM YHHUBEPCATIbHBIMU HO3HABGAM ETIbHBIMU OeliCTN8UAMLU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Vuusepcanvuvie nosnasamenwvHole oelicmausi, obecneyusarom opmuposanue 6A306bix
KOCHUMUBHBIX NPOYEcco8 o0y yyaowmuxcs (0ceoeHue memooo8 NO3HAHUSL OKPYICAOWe20 Mupa,
npUMeHeHUe 102ULEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

—BBIBJISITH M XapaKTEPH30BATh CYIIECTBEHHBIC NMPHU3HAKHM MATEMAaTHUYECKUX OOBEKTOB,
MOHITHM, OTHOIIEHUH MEXIy MOHATHUAMHU; (QOPMYITUPOBATH OMNPEAETCHUS TMOHSATHUH;
YCTAHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHUS Ui O00OUICHHS W
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOTO aHAIIN3a;

—BOCIPUHUMATh, (OPMYIHPOBATh W IMPEOOPaA3OBHIBATh CYXKIEHUS: YTBEPAHUTENBHBIC H
OTpHUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

—BBIBIISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOpeuus B (akrax,
JMaHHBIX, HAOMIONEHHWSIX U  YTBEPXKICHHUSIX;, TMpeiaraTb KpPUTEpUU Uil BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

—JIeTiaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

—TPOBOJUTH CAMOCTOSATEIHHO JI0KA3aTeIhCTBA MAaTEMATHUECKUX YTBEPKACHHUH (TIpsSMbIe U
OT TIPOTHUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, MPHBOJIUTH TPUMEPHl H KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHSI U BBIBOBI;

—BbIOMpaTh CcHocod penieHUs yuyeOHOW 3adauu (CpaBHMBATh HECKOJIBKO BapHUaHTOB
peuieHus, BbIOMpaTh HauboJee MOIXOAAIIMN ¢ YYETOM CaMOCTOSTEIBHO BBIJCIECHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

—HCIIOJIE30BaTh BOTIPOCH KaK MCCIIEIOBATEIbCKUI MHCTPYMEHT TIO3HAHUS; POPMYITUPOBATH
BOIPOCHI, (UKCUPYIOIIME NPOTUBOpEYHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UITHIO, MHEHHE;

—~TPOBOANTH CaMOCTOATENbHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCIEeIOBaHUE II0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBJICHWS, IPOIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSAMH, TPOIIECCaMH;

—CaMOCTOSITETTFHO (hOPMYITHPOBATH 0OOOIIECHHS W BBIBOJIBI IO PE3YIbTaTaM MPOBEAEHHOTO
HAOIIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3yIbTaTOB, BHIBOJOB U
00001IeHN];

—TPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAKKE BBIIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.
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Pabora ¢ unopmanmeii:

~BBIABIATH J1eUIMTH MHYOPMAIMH, JTAHHBIX, HEOOXOUMBIX Ul OTBETA Ha BOIIPOC U JUIS
pelleHus 3aauH;

—~BBIOMpaTh MHPOPMALMIO W3 MCTOYHUKOB PA3JIUYHBIX THUIIOB, AHAJIU3UPOBATh,
CHCTEMAaTH3UpPOBaTh M HWHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,

—CTPYKTypUpOBaTh  MH(POPMALMIO, TMPEACTaBIATh €€ B  pasiM4YHbIX  (opMmax,
WITIOCTPUPOBATh IpadUuecKy;

—OLEHUBATh HAA&KHOCTh HHGOPMAIMM 1O CAMOCTOSTENFHO  C(HOPMYIHMPOBAHHBIM
KPUTEPHUSM.

2) Vhueepcanvivle KOMMYHUKAmMUGHbIE Oelicmaus, 00ecnequusarm c@opmupo8anHoCnsb
COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

OO0wmennue:

—BOCHPUHUMATh U (OPMYIUPOBATH CYXKJEHHS B COOTBETCTBUU C YCIOBHMSMU U LIEJISAMHU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPaXKaThb CBOIK0 TOUKY 3PEHHUS B YCTHBIX U NMHCHhMEHHBIX
TEKCTax, AaBaTh MOACHEHUS 110 X0y PELICHMS 3aJa4l, KOMMEHTHPOBATH IOTY4YCHHBIN PE3yJIbTaT;

—B X0Jle¢ 00CyX/IeHUs 3aJaBaTh BOIPOCH! 110 CYIIECTBY 00CYX/1aeMOMl TeMbI, MPOOIEMBI,
pelaeMoi 3a1auM, BBICKA3bIBATh MJECH, HALEJICHHBIE HAa IOUCK PEIICHUS; CONOCTaBJIATh CBOU
CYXJIEHUS C CYKACHUSMHU APYrHUX YYaCTHHKOB JUANOTa, OOHAPYKMUBATh PAa3IM4Me U CXOICTBO
HO3ULIUI; B KOPPEKTHOW (hopMe (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMS,;

—~IPEACTABIATh PE3yJbTaThl PELICHUS 3a/adyM, HKCIIEPUMEHTA, HCCIENA0BaHUA, MPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBICTYIUICHHS € YUETOM 3aja4 PE3CHTALUU U OCOOCHHOCTEN
ayJIUTOPUHU.

CoTpyanunuecTtBo:

—~TIOHMMAaTh M HUCIIOJIb30BATh MPEUMYILECTBA KOMaHAHON U MHAMBUAYaJIbHON pabOThl MU
pelieHMH Yy4eOHBIX 3a/a4; MPUHUMATh LEeJb COBMECTHOH JesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaesisiTh BUIBI padbOT, TOTOBApUBATHCS, OOCYXKIaTh
npoliecc M pe3yabTaT paboThl; 0000I11aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

—y4acTBOBaTh B IPYIIOBBIX (Gopmax paboThl (00CykIeHUs, 0OOMEH MHEHHi, «MO3rOBbIE
HITYPMBbI» ¥ MHBIE); BBIMOIHATH CBOIO YaCTh paOOTHI M KOOPAUHUPOBATH CBOM IEHCTBHSI C IPYTUMHU
WiIeHaMU KOMaH/]Ibl; OI[EHMBAaTh KaueCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUS.

3) Vuusepcanvuvie pecynamuesnsie oeticmsus, obecneuusaom Gopmuposanue cmulCio8bIx
YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusaunus:

—COCTaBIIATh IUIAH, AJITOPUTM pElIeHHs 3aJa4yH, BHIOMpATh CIIOCO0 pPEUIeHHsS C Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHTHI pelIeHul ¢ y4€TOM HOBOM MH(pOPMAaLIUH.

CaMOKOHTPOJIb:

—BJIaJIETh HAaBBIKAMU TTO3HABATENbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHH
U MBICIUTENbHBIX MPOIECCOB, HUX PpEe3ylbTaTOB; BIAJETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yibTaTa PEIICHNs MaTEMaTUUECKOH 3aa4u;

—TpPEIBUAECTh TPYAHOCTH, KOTOPbIE€ MOT'YT BO3HMKHYTH NpPHU PEIICHUU 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAlJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

—OLIEHUBAaTh COOTBETCTBHE pe3yjbTaTa LEJIW U YCIOBHSAM, OOBACHATH NPUUYMHEI
JOCTHKEHUS UJIM HETOCTHKEHUS PEe3yIbTaTOB JESATEIbHOCTH, HAaXOJUTh OIIMOKY, 1aBaTh OLIEHKY
nproOpPETEHHOMY OTIBITY.
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NPEIAMETHBIE PE3YJIbTATbBI

10 KJIACC

Yuciia 1 BHIYMCIICHUS:

ONEpPUPOBATh MOHATUSAMM: PALMOHAIBHOE U JCHCTBUTEIBHOE 4YHCIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOB, IPOLICHTHI,

BBINOJIHATE apU(PMETUUECKUE ONEepaluU ¢ PAllMOHAIHBIMU U JIEHICTBUTEIbHBIMU YHCIIaMU,

BBITIOJIHATE TPUOMMKEHHBIC BBIYUCICHHS, HWCIONB3Yysd MpaBUia OKPYIJICHHS, JenaTh
IPUKUIKY U OLEHKY pe3yiIbTaTa BHIYUCICHUH;

OIIEPUPOBATH MOHATUAMHU: CTENECHb C LENBIM IOKa3aTeJeM, CTaHAapTHas (GopMma 3arucH
JEMCTBUTENIBHOTO YKCIIA, KOPEHb HAaTypalbHOW CTENEHH, MCI0JIb30BaTh MOAXOIALLYI0 (opMy
3anMCcH JEHCTBUTENBHBIX YUCEN ISl PELICHUs TPAKTUYECKUX 3a/1a4 U NIPEACTABICHUS 1aHHBIX;

OIIEpPUPOBATH MOHATHIMU: CUHYC, KOCUHYC M TAHI'€HC IIPOM3BOJILHOIO YIJIa, HCII0JIb30BaTh
3aIrCh MPOU3BOIBHOTO yIila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.

YpaBHeHHs] M HEPABEHCTBA:

OIEpUpPOBATh MOHATHIMM: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, L€JI0€, PallMOHAIbHOE,
UppalMOHAILHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHHUE;

BBIIOJHATh ~ NpeoOpa3oBaHMsl ~ TPUTOHOMETPUYECKMX  BBIPQKEHMM W pelaTh
TPUTOHOMETPUUYECKUE YPAaBHEHHUS;

BBIINOJIHATH IPE0OPa30BaHUs BHIPAKEHUH U PellIaTh OCHOBHBIE TUIIBI LIENbIX, PAIIMOHATBHBIX
U UPPALMOHAIBHBIX YPABHEHUHN U HEPABEHCTB,;

MIPUMEHSTh YPaBHEHMsI M HEPABEHCTBA JAJI PEILEHUs MaTeMaTHMUECKUX 3ajad U 3a4ay U3
pas3InYHbIX 001aCTe HAYKU U peaslbHOM KHU3HH;

MOJIEIUPOBAaTh pEAJbHBIE CUTyallUM Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA IO YCIOBUIO 33Ja4M, HCCIEN0OBaTh IIOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUM U rpadpuku:

OTIEpUPOBATH MOHATUAMU: (DYHKITHS, CITOCOOBI 3a1aHus GQYHKIIUH, 00IaCTh ONPEAeTICHUs 1
MHOX€ECTBO 3HaUeHUH (PyHKIMHU, TpapuK QyHKIMH, B3aUMHO 00OpaTHbIe (QyHKIINY,

OTIEpPHUPOBATH MOHATUSAMU: YETHOCTD M HEYETHOCTD (DYHKINH, HYTH (QYHKIIUHU, TPOMEKYTKH
3HAKOMOCTOSIHCTBA,

UCIO0JIb30BaTh Irpaduku GyHKUIUN I pelieHus] ypaBHEHU,

CTPOUTH M YUTaTh rpaduKu JTUHEHHOW (DYHKIMM, KBaJpaTUYHOM (YHKIMH, CTENEHHOMN
(GYHKIMH C LIETBIM MOKa3aTeseM;

UCMOJb30BaTh I'paduKu (QYHKIMHA Ui MCCIEOBAaHUS IMPOLECCOB M 3aBUCUMOCTEH Mpu
pelIeHNnH 3a/ad U3 JPYTUX y4yeOHBIX NMPEAMETOB U PealbHOM KHU3HM, BBIpaXKaTh (popmyrnamu
3aBHCUMOCTH MEX/1y BETUYNHAMH.

Hauyana maTeMaTH4ecKkoro aHajmsa:

ONEepUPOBATH TOHATUAMU: TIIOCIEAOBATEILHOCTh, apu(pMeTHyecKass U TeoMeTpuyecKas
Iporpeccuy,

OIEPUPOBATH MOHATUAMHU: OECKOHEUHO yOBIBAIOIIAsi TEOMETPHUECKAs IPOrpecchs, cymma
0ecKOHEYHO yObIBaIOLIEH reOMETPUUECKON TPOrPECCui;

3aJaBaTh MOCJIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCO0AMH;

HCIIOJIb30BaTh CBOMCTBA IMOCIIEAOBATEILHOCTEH U MPOTPECCUN NIl PElIeHUs peabHbIX
3aJa4 NpUKJIaJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA:

OTIEepUPOBATH MOHATHAMU: MHOXECTBO, OTIEpallMy HaJl MHOXKECTBAMH,

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis OMHMCAaHUs PEeaJbHBIX MPOIECCOB
U SIBJICHUH, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB,;

OIIEpPUPOBATH MOHATHSIMHU: ONIPENIEIEHNE, TEOPEMA, CIIEACTBUE, JOKA3aTEIbCTBO

11 KJIACC

Yuciia ¥ BBIYUCICHUSA:
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ONEPUPOBATH MTOHATUAMU: HATYPAIBHOE, LIEJIO€ YUCIIO, UCIIOIB30BaTh NPU3HAKU JIETIMMOCTH
LEJIbIX YHCEJI, Pa3JI0KEHNUE YUCIIa HA POCThIE MHOKUTENH JIJIs1 PELLICHUS 3a/a4;

ONEPUPOBATH IMOHIATUEM: CTEIIEHD C PALIMOHAIBHBIM OKA3aTENEM;

OIIepUPOBATH MOHATUAMU: Jorapudm ymcia, 1ecATUIHbIC U HaTypalbHbIE JOrapu(MBbl.

YpaBHeHUs] U HEPABEHCTBA:

MPUMEHSTH CBOMCTBA CTEINIEHU ISl IPe0Opa30BaHus BEIPAXKEHU, OTIEPUPOBATH MOHATUSIMU:
M0KA3aTeJIbHOE YPABHEHHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE TUIIBI [IOKA3aTEIbHbBIX YPABHEHHI
Y HEPABEHCTB;

BBITIONHATE MIPEOOpPa30BaHUs BBIPAKCHUM, COAEPIKAIMUX JIOTapu(MBI, ONEPHUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME M HEPaBEHCTBO, peulaTh OCHOBHBIC THIIbI
norapuMUUECKUX YpaBHEHHUN U HEPABCHCTB;

HaxOJIUTh PEUICHUS TPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATH MOHATUSMU: CUCTEMA JIMHEHHBIX YPAaBHCHUN M €€ PElICHUE, MCIOJIb30BATh
CUCTEMY JIMHEWHBIX YPABHEHU 7151 PEILICHUs] IPAKTUYECKUX 3a/1a4;

HaxOJUTh PELICHUS MPOCTEHIINX CUCTEM U COBOKYITHOCTEH PAllMOHAIBHBIX YPaBHEHUU U
HEPaBEHCTB;

MOJICJIUPOBATh peajbHbIE CHUTYallMM Ha S3bIKE alreOpbl, COCTABISTH BBIPAXKCHHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI O YCIOBHIO 33J]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJEIIHU C
MCIIOJIb30BAHUEM arllaparta aireopol.

DOyHKUUH U rpaduku:

ONEpUPOBATh TIOHATUSAMHU: TICPUOAWYECKAs (QYHKIHS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIMHM, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJblllee W HAaUMEHbIIee 3HaYeHHs (DYHKIMU Ha
MIPOMEKYTKE, UCIIOJIH30BATh UX JJIA UCCIeA0BaHus (YHKIIUH, 3aIaHHON TPapuKOM;

ONEepUPOBATh  TOHATUSAMHU:  TpadUKH  TOKazaTedbHOW,  JIOoTapuMUUYECKOH U
TPUTOHOMETPUYECKUX (PYHKIUH, H300pakaTh UX HA KOOPJWHATHOM IUIOCKOCTH M MCIOJIb30BaTh
JUISl pEeLLIEHUs YPABHEHUN U HEPABEHCTB;

n300pakaTh Ha KOOPJAMHATHON TNIOCKOCTH rpadMKH JIMHEHHBIX YpaBHEHUHN 1 UCTIOJIb30BATh
WX JIJIs1 PEIICHHS] CUCTEMbI TUHEWHBIX YPABHEHUH;

WCIIONBb30BaTh Tpaduku (QYHKIHUN JUIsI UCCIIENOBAaHUS TPOILIECCOB M 3aBUCUMOCTEH U3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayajia MaTeMaTH4eCKOro aHajImM3a:

OTIEpUPOBATH MOHATUSMU: HETIpepbIBHAS (DYHKIIMS, MPOU3BOAHAS (PYHKIIMH, UCTIOIB30BATh
TEOMETPUUYECKHUI M (PU3MUECKHUI CMBICI TPOU3BOIHON JIJIsl PEIICHUS 3a71aY;

HaXOJUTh TPOU3BOJHBIC DIIEMEHTAPHBIX (YHKIUH, BBIYUCIATH MPOU3BOJIHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKITUH;

UCIONIb30BaTh MPOU3BOJIHYIO I HCCIeNoBaHUS (YHKIMM Ha MOHOTOHHOCTh H
AKCTPEMYMBI, MPUMEHSATH PE3YJIbTaThl UCCIEIOBAHUS K TIOCTPOCHUIO TPaUKOB;

WCIIO0JIb30BaTh MPOU3BOAHYIO JJI HAXOXKJIEHUS HAWIYYIIEro PElIeHUs B MPUKIAJHBIX, B
TOM YHCIIE COUATIBHO-3KOHOMUYECKUX, 3a/1a4ax;

OTIEpUPOBATh TMOHATHIMH: TIepBooOpa3Has W WHTETrpal, MOHUMATh T€OMETPUYECKUI U
(U3UYECKU CMBICI HHTETPAJIa;

HaXOJUTh MEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIIMIA, BBIYUCIATH UHTETpal Mo (opMmylie
Herorona—JleiOouuna;

pemiars NpUKIaJHbIE 33a7a4d, B TOM YHCIE COIHAIbHO-YKOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeJICTBAMHA MaTEMAaTHYECKOTO aHAJIN3A.
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10 KJIACC
Ne HavMeHOBaHue KoJsinyecTBo 4acoB DJIEKTPOHHbBIE
n/ PasAe/loB M TeM | Beero|| Kowrp- || [Tpaxt- Metons! 1 popMBI OpraHu3anuK 00ydeHUS. XapaKTePHCTUKA IeATEIbHOCTH (uudpossble)
I IporpaMmMbI ble KHe o0yJaronxcs o6pa3OBaTeﬂbeIe
paboTsl || paboTHI pecypchl
1 ||MHoXecTBa 13 2 Hcnoab30BaTh TEOPETUKO MHOYKECTBEHHBIN amnapat i OnucaHus Xo0/1a|06/1ako 3HaHUH
paLOHAIBHBIX U pelIeHU MaTEMAaTUYECKUX 3a7a4, a TAK)KE PEAIbHBIX IIPOLIECCOB U https://school.oblakoz.ru
JEHCTBUTEIbHBIX SIBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB. /materials /495928
yucen. PanronanbHbie OnepupoBaTh NOHATUSIMM: PALIMOHATILHOE YUCJIIO, IEUCTBUTEIIBHOE
ypaBHEHUS U YHCII0, OOBIKHOBEHHAS APO0b, AeCATUYHAS IPOOb, POIICHTHI.
HEpPaBEHCTBA BoInoJHATH apudMeTHUSCKUE ONEepaIii ¢ PallHOHATBHBIMU U
JNEHUCTBUTENBHBIMH YUCIIAMU; TPUOIMKEHHBIE BBIYUCICHUS, HCTIONb3YS
MpaBuiia OKPYTJICHHUS.
JlesiaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BHIYMCICHUI.
OnepupoBaTh NOHATUSIMM: TOXKJIECTBO, YPABHEHUE, HEPABEHCTRO;
LI€JIO€ U PALlMOHAJIBHOE YPAaBHEHUE, HEPABEHCTBO.
BorinoaHATH nMpeodpa3oBaHus LETbIX U PAIMOHAIBHBIX BRIPAXKEHUH.
PemiaTh OCHOBHBIE TUIIBI LIETBIX UPPALIMOHATIBHBIX YPABHEHUN U
HEpPaBEHCTB.
IIpuMeHSITH pallMOHAIbHBIE YPAaBHEHUS U HEPABEHCTBA JIJIsl PEIICHUS
MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHBIX 00JacTel HAyKU U
peanbHOU KU3HU
2 || @ynkiuu u rpaduxy. 6 1 OnepupoBaTh NOHATUSIMH: QYHKIIHS, CIIOCOOBI 3aJaHUs QYHKITHH, 06J1aK0 3HaHUH

CrTerneHs ¢ IenbIM
roKa3aTelieM

B3alMHO 0OpaTHbIE (PYHKIINH, 00JaCTh ONPEEICHNUS U MHOKECTBO
3Ha4eHU! QyHKUUH, rpaduK GYHKIUN; YETHOCTh U HEUETHOCTh
GbyHKIUY, HYIH QYHKUINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA.
BbinoHATH Npeodpa3oBaHMUs CTENIEHEN C LIEIBIM [T0KA3aTEIEM.
Hcnonb3o0Bath cTaHAapTHYIO (hOPMY 3allUCH AEHCTBUTEIBHOTO YHCIIA.
®opmMy.IHpPOBATH U WIIIOCTPUPOBATH IpadUueCcKu

CBOICTBa cTeNeHHON (QyHKLIUU.

https://school.oblakoz.ru
/materials /495928
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U TIPOrpeCcCuu

reoMeTpPHYECKas POrpeccur; OECKOHEYHO YObIBAIOIIasl FeOMETpHUECKast
nporpeccusi, cymma 0€CKOHEYHO YObIBaroOIIel TeoMeTpUYeCKOn
IIPOrPECCHN.

3agaBaTh 10CIE10BaTEILHOCTH Pa3IMYHBIMU CIIOCOOAMH.

IIpuMeHATH (POPMYIy CI0KHBIX MPOLEHTOB JIsl PELeHUs 3a7a4 13
pearbHON MPAaKTUKH (C UCTIONB30BaHUEM KAJIBKYIATOPA).
Hcnosb30BaTh ¢BOMCTBA M1OCIEA0BATEIBHOCTEN U TPOTPECCHUI

0 HavnMeHOoBaHue KosinyecTBo 4acoB JJIeKTPOHHBIE
n/ PasAeIoB U TEM | Beero|| Kowrp- || Mpaxr-||  METOMB! H (opmbI opranu3anuy 00y4eHus. XapaKTepHCTHKA AeATCIbHOCTH (uudpossle)
I [IpOorpaMMbl - Kie oOyJaromxcs ob6pa3oBaTeJIbHbIE
paboTsl || paboTHI pecypchl
Boipaxkath popMynaMu 3aBUCUMOCTH MEKIY BETUYUHAMHU.
Hcnoan3oBath nuppoOBbIE peCypCHl A MOCTPOCHUS TpaPuKOB HYHKIIMU
Y U3y4YEHUS UX CBOMCTB
3 ||ApudmeTrnueckuii 13 1 ®opMyJINPOBaTH, 3aIMCHIBATH B CUMBOJINYeCKOi dopme u 06.1aK0 3HaHUH
KOPEHb N—OH CTEIICHU. WIIOCTPUPOBATH IPUMEPAMH CBOKWCTBA KOPHS N-OU CTCIICHH. https://school.oblakoz.ru
HppanyonansHbie BopInmoaHATh mpeoOpa3oBaHus UPPAMOHATBHBIX BEIPAKCHUM. /materials /495928
YpaBHEHHUSI U PemiaTts OCHOBHBIE TUIIBI HPPALMOHAIBHBIX YPABHEHUIN 1 HEPABEHCTB.
HEpPaBEHCTBA IIpuMeHSATH U1 pelIeHUsl PAa3JIMYHbIX 32124 UPPALMOHAIIbHBIE
YpaBHEHUS U HEPABEHCTBA.
CtpouTtb, YUTAThH rpaduK KOPHA N-0i CTETCHHU.
Hcnoab3oBaTh nM(poBbIe pecypebl 1 TOCTPOCHUS TPaPHKOB
(GyHKIMN ¥ U3YYEHUS UX CBOMCTB
4 || Popmyisl 24 3 OnepupoBaTb NOHATHSIMHU: CHHYC, KOCUHYC M TAHT€HC IIPOU3BOJIBHOTO ||06/1aK0 3HAHUH
TPUTOHOMETPHUH. yria. https://school.oblakoz.ru
Tpuronomerpuieckue Hcnosab30BaTh 3aiCh TPOU3BOJIHLHOTO YIJIa Yepe3 00paTHbIE /materials /495928
YpaBHEHUs TPUTOHOMETPUYECKHE (DYHKIIHH.
BeInoHATH Npeodpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUI.
Pemiatb OCHOBHBIE TUIIBI TPUTOHOMETPUUECKUX YPABHEHHUM
5 |[I[TocnenoBarenbHOCTH 5 1 OnepupoBaTh NOHATUSIMH: TTOCIIEOBATENLHOCTD, apudmeTndeckas 1 (|06/1aK0 3HAHU K

https://school.oblakoz.ru
/materials /495928
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0 HavnMeHOoBaHue KosinyecTBo 4acoB JJIEKTPOHHbIE
n/ pa3zieJIoB M TeEM  |Bcero Kowurp- || [Tpaxr- MeTtozbl 1 pOpMBI OpraHu3ali 00yueHuUs. XapaKTepPUCTHKA eI TeIbHOCTH (uudpoBrle)
I [IpOorpaMMbl - Kie oOyJaromxcs o6pasoBaTebHbIe
paboTsl || paboTHI pecypchl
6 |lloBTOpeEHue, 3
0600111eHNE
OBLIEE KOJIMYECTBO 68 8 1
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11 KJIACC
Ne HaumeHoBaHue KoJsinuecTBO 4acoB DJIEKTPOHHbIE
n/ pa3fieJIoOB U TEM  ||Bcero Kowurp- || [Tpaxr- MeTtobl ¥ pOpMBI OpraHu3alMy 00ydeHuUs. XapaKTepUCTHKA IeITeIbHOCTH (uudpoBrle)
II IIporpaMMbI ble KHe 06y‘{a}0H_II/IXC$I o6pa3OBaTeﬂbeIe
paboTHI | pabOTHI pecypchl
1 |[CreneHsc 12 1 dopmy/1IMpOBaTh, 3alIMChIBATh B CAMBOJINYEeCKON ¢popMe 1 0O6s1ak0 3HAaHUH
paloHa/IbHBIM WJINCTPUPOBATh NPUMEPAMM CBOKMCTBA CTENEHU. https://school.oblakoz.ru
IIoKasaTeJieM. [IpyuMeHATH CBOMCTBA CTENEHU [IJIs1 NpeoOpa3oBaHUs BbIpakeHUU. | /materials/495929
[lokazaTesibHas dopmy/IMpOBaTh Y HWJJIOCTPUPOBATh rpaduyuecKu cBoiCTBa
byHKLMS. noKa3aTeJibHOU QYHKLUU.
[lokazaTesibHbIE PemaThb 0OCHOBHbIE THIIbI I0Ka3aTeJbHbIX yPaBHEHUH U HEPABEHCTB.
ypaBHEHUS Ucnonb3oBaTh BudpoBblie pecypcshl /115 IOCTPOEHUS IpaPprUKOB
Y HepaBeHCTBa GYHKUMU U U3yYeHUsT UX CBOMCTB
2 |/lorapudpmuyeckas 13 1 ®opmyIMpoOBaTh, 3alIMCHIBATh B CHUMBOJINYECKOU popme U 06.s1aKk0 3HaHUH
byHKL M. WIIOCTPUPOBATh IPUMEpPAMH CBOICTBA JlorapudmMa. https://school.oblakoz.ru
Jlorapudmuyeckue BbINOJTHATH Npeo6pa30BaHUs BbIpAXKEHUH, CO/leprKalluX /materials /495929
ypaBHEHUS JioraprudmMbl. POpMyIUPOBATH U ULJIIOCTPUPOBATH rpadUuecKu
Y HepaBeHCTBa CBOMCTBA JiorapupMU4ecKor PyHKIMHU.
PemiaTb ocCHOBHBIE THUIIBI JIOTApUPMUYECKUX YPABHEHUH U
HEePaBEeHCTB.
Ucnosib30BaTh 11MPpOBbIE peCcypChl /11 HOCTPOEHUsI TpadprKOB
OYHKIMU U U3yUYeHUsI UX CBOUCTB.
3HAKOMHUTbCA C UCTOPUEN pa3BUTHUS MaTEMaTUKU
3 |Tpuronomerpuuecku| 10 1 OnepupoBaTh NOHATHEM NlepUOAHUYECKas QYHKLIUS. 0O6.s1aKk0 3HaHUH
e CTpouTh, aHa/IU3UPOBATh, CPABHUBATH rpadpuku https://school.oblakoz.ru
OYHKIIMU U UX TPUTOHOMETPUYECKUX QYHKIIUM. /materials /495929
rpapuku. dopmMysIMpOBaTh U WJIDCTPUPOBATH rpadpUyUeCKH CBOKCTBA
TpuronomeTpuuecku TPUTOHOMETPUUYECKUX QYHKIUM.
e PemaTh npocTelilivie TPUroHOMETPUUECKHE HEPABEHCTBA.
HepaBeHCTBa Ucnosib3oBaTh rpaduKHM /1151 pelieHUs] TPUTOHOMETPUYECKUX
HEepPaBEHCTB.
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INpUMEHEeHHUA

HaxoauTb nepBoo6pa3Hble 3jieMeHTapHbIX QYHKIUN; BBIYUCAATD
vHTerpas no ¢opmysie HeroToHa-JlelibHULIA.
3HAKOMMTbCA C UICTOPUEH Pa3BUTHUS MAaTEMAaTUYECKOr0 aHAIU3a

0 HavnMeHOoBaHue KoJsinyecTBo 4acoB JJIeKTPOHHBIE
n/ PasAe/loB U TeM | Beero|| Kowrp- || [Tpaxt- Metons! 1 popMBI OpraHu3anuK 00ydeHUS. XapaKTePHCTUKA JIeATEIbHOCTH (uudpossble)
II IporpaMmMbI ble KHe 06y‘{a}0H_II/IXC$I o6pa3OBaTeﬂbeIe
paboTsl || paboTHI pecypchl
4 |[llpousBopHas. 26 2 OnepupoBaTh NOHATHAMU: HellpepbIBHAsA PYHKIMSA; Npou3BogHas (|061ak0 3HAaHUH
[IpumeHeHUe bGYHKUMU. https://school.oblakoz.ru
NPOU3BOJHOU Hcnonb3oBaTh reoMeTpUUECKUN U PU3UYECKUN CMbICI /materials /495929
IpPOM3BOAHOM /15 pellleHUs 3a/ay.
HaxoauTb npon3BoAHbIE 3/1eMEeHTAPHBIX QYHKIUN, BBIYMCIATD
IpPOM3BOJHbIE CYMMBbI, IPOX3BEI€HUS, YACTHOTO QYHKLIUH.
Hcnosb3oBaTh NPOU3BOAHYIO [J1S MCCe[J0BaHUA QYHKIIMU Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI, IPUMEHATH pe3yJibTaThl
HCC/IeJOBAaHUSA K IOCTPOEHUIO rpadpUKOB.
[IpMeHATh NPOX3BOHYIO /1S HAXO0XK/AEHUS HauJy4llero pemeHus
B IPUKJIAJ|HbIX, B TOM YMCJI€ COLlMAJIbHO-9KOHOMUYECKUX, 3a/ja4ax.
3HAaKOMHUTbCA C UCTOPUEN pa3BUTHS MaTeMaTU4YeCKOro aHaI13a
5 |[MHTerpan u ero 11 1 OnepupoBaTh NOHATHUAMU: IepBOOOPaA3Hasi, UHTErpaJl. 0O6s1ak0 3HAaHUH

https://school.oblakoz.ru
/materials /495929

CucTeMbl ypaBHeHUH

12 1 OnepupoBaTh NOHATUAMM: CUCTEMA JINHEWHBIX YDABHEHUH U €é
pelieHuUe.

Hcnoib30BaTh cMCTEMY JIMHENHBIX YPaBHEHUH /I pelleHus
NpaKTHYEeCKUX 3a/ay.

HaxoauTsb penieHUs NpoCTeNIINX CUCTEM U COBOKYITHOCTEN
palMoOHaJbHbIX YpPABHEHUI U HEPABEHCTB.

HUcnonb3oBaThb rpadpuku GyHKIUMM AJ151 pellieHus ypaBHEHUH.
MojenupoBaTh peasibHble CUTyallUX Ha SI3bIKE aJredphl,
COCTaBJISITh BbIPAXKEHH S, YyPaBHEHU S, HEPABEHCTBA U CUCTEMBI 110
YCJI0BMIO 33124, UCCJIeA0BATh NOCTPOEHHbIE MOJEJIH C
MCII0JIb30BaHHWEM alnnapaTa aJreopsl

06.1aK0 3HaHUH
https://school.oblakoz.ru
/materials /495929




YACTHOE OBIIEOBPA30OBATEJIbBHOE YUPEX/IEHUE «HACTHAS IIKOJIA I1IO/I1B»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned

Email: edu@codiv.ru Ten.: +7-812-740-10-88

WHH 7807084185 JInuensus KO CIIb Ne 1798 ot 15.04.2016 1.

0 HavnMeHOoBaHue KoJsinyecTBo 4acoB JJIEKTPOHHbIE
n/ PasAe/loB U TeM | Beero|| Kowrp- || [Tpaxt- Metons! 1 popMBI OpraHu3anuK 00ydeHUS. XapaKTePHCTUKA JIeATEIbHOCTH (uudpossble)
II IporpaMmMbI ble KHe 06y‘{a}0H_II/IXC$I o6pa3OBaTeﬂbeIe
paboTsl || paboTHI pecypchl
7 |[HaTypasbHble U 6 1 OnepuvpoBaTh NOHATUAMU: HAaTypaJbHOE YUCJIO, L1eJ10€e YUCIIO. O6s1ak0 3HAaHUH
1eJsible yMcaa Hcnosib30BaTh NpU3HAKU AEJMMOCTH LIeJIbIX YHCEJI, Pa3JIO’KEHHUE https://school.oblakoz.ru
yucaa /materials /495929
Ha NPOCTble MHOXKUTEJIH JJ1s1 pellleHus 3a7a4
8 |lloBTOpEHHE, 12 PemaTh npukjIaZHble 3a4a44 U3 pa3/JIMYHbIX 00/1aCTEN HAYKHU U 06s1ak0 3HAaHUH
0600611eHNE U peasibHOM )KM3HH C IOMOIIbI0 OCHOBHBIX MOHATUM Kypca aiareopsl U ||https://school.oblakoz.ru
cucTeMaTHu3alus HayaJsl MaTeMaTH4YeCKOI0 aHaJ/I13a. /materials /495929
3HAHUU BpI6OMpaTh ONTHMa/IbHbIe CIOCOObI BBIYUCIEHUH.
Hcnonb30BaTh AJ1A pellieHuA 3a4a4 ypaBHeHU s, HEpaBeHCTBa U
CUCTEeMBbI YpaBHEHUH, CBOWCTBA QYHKIUU U rpadrKOB
OBUIEE KOJIMYECTBO 102 12

YACOB I10 I[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

— Amumos II.A. Komsarun FO.M. TkauéBa M.B. u np. Maremaruka: anreOpa u Hayana
maremaTuueckoro  anamm3a  10-11  kmacc. bazoBeiid  u yrioyOnéHHBIH — ypOBHH.
. - M.: AO «M3parensctBO «IIpocBemieHue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

— QepepanbHas paboyasi MporpaMMa OCHOBHOTO oOmiero o0pa3oBaHMsl —IpeAMeTa

«Matemarukay, 6a3oBbiii ypoBeHb (1 10-11 kimaccoB 0Opa3oBaTeNbHBIX OpraHu3anuii). — M,
2023;

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— OOpazoBarenbHbli  TopTan  «BupryanpHas  1IKOJa»,  COAEpPXKAIIMH  CBOOOIHO
pacmpocTpaHsieMble 00pa30BaTeIbHBIE PECYpChl U 00pa3oBaTelbHbIE PECYPChl, pa3zpaboTaHHbIE
corpynaukamu YOV «ULI LIOAVIB», sBustomuecs WHTEIICKTYaIbHOW COOCTBEHHOCTHIO
YUPEXKIACHUS, pa3MEIIEHHOM Ha o0Opa3oBaTenbHOI mwiatrgopme MOODLE
(URL: http://new.vsdo.ru)

— O6ako 3HaHUH

(URL: 10 knacc https://school.oblakoz.ru/materials /495928

11 knmacc https://school.oblakoz.ru/materials/495929



