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PABOYAS ITPOI'PAMMA y4eOHOro npeaMera «AJredpa 1 Ha4ajia MATEMaTHYECKOI0
aHaJIN3a. Y1i1y0JIeHHbIH YPOBeHb» JJid o0yuarmuxcs 10-11 kiaccos

HOACHUTEJBHAA 3AIINCKA

VY4eOHblil Kypc «AnreOpa M Hayala MaTeMaTHMYECKOTO aHajIu3ay» SBISETCS OAHUM U3
HamOoJiee 3HAUYMMBIX B MPOrpaMME CpeaHEero oOmiero o0pa3oBaHHs, MOCKOJBbKY, C OJIHON
CTOPOHBI, OH OOECIEeYMBAET HMHCTPYMEHTAIbHYIO 0a3y s M3Y4YEHHUSI BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JIPYroil CTOPOHBI, (POPMUPYET JIOTMUECKOE U aOCTPAKTHOE MBIIIJIEHUE
oOyJaromuxcsi Ha ypOBHE, HEOOXOJMMOM JJISI OCBOCHHS HH(OPMATHKH, OOIIECTBO3HAHUS,
UCTOpUHU, CIOBECHOCTHM W JPYTrUX JUCHUIUIMH. B pamkax naHHoro ydeOGHOro Kypca
oOyyJaroniyecsi OBJAJACBAIOT YHHUBEPCAJIBbHBIM  S3BIKOM COBPEMEHHOM HayKd, KoTopas
dbopMyIUpyeT CBOU JOCTUKEHUS B MaTEeMaTHUECKOH (hopme.

VY4eOHsblif Kypc anreOppl ¥ HadaJl MATEMAaTUYECKOTO aHAJINW3a 3aKJIabIBa€T OCHOBY AJIS
YCIEIIHOTO OBJAJCHUSI 3aKOHAMU (U3UKH, XHUMHHU, OHOJIOTMHM, IOHUMAHUS OCHOBHBIX
TEHJCHIIUN Pa3BUTUS SKOHOMUKH U OOIIECTBEHHOM KW3HH, MO3BOJISIET OPUEHTUPOBATHCA B
COBPEMEHHBIX HU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO HMCHOJB30BATh MX IS
JanbHeiero o0pa3oBaHuWs W B IOBCEIHEBHOW KM3HM. B TO ke BpeMs OBIaJeHUE
abCTpPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSAMU anreOpbl 1 MATEMaTHYECKOTO aHaIn3a
pa3BUBAE€T YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUS C TOMOUIBI0 MHIYKIIMKA U PACcCykAaTh I€IyKTUBHO, UCIIOJIH30BAaTh 0000IIEHUE U
KOHKpETH3aliio, adCTparupoBaHWe M aHAJIOTHI0, (OPMUPYET KPEaTUBHOE U KPUTHUUYECKOE
MBIIJIEHUE.

B xone um3ydenus yueOHOro kypca «AnreOpa ¥ Hayala MaTeMaTHYECKOIO aHaIH3a
oOydJaromiecsi MOJIy4arOT HOBBIM OMNBIT pEHICHUs MPUKIAAHBIX 3a7ad, CaMOCTOSTEIHHOTO
NOCTPOEHUSI MaTEMaTUYECKUX MOJENe peanbHbIX CUTYallUid, WHTEPHPETALUUA MOJTYYEHHBIX
pELIeHU, 3HAKOMSTCS C PUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEHN B MPUPOJIE, HAYKE U
UCKYCCTBE, C BBIIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VY4eOHblil Kypc 00s1ajaeT 3HAYUTENIbHBIM BOCHHUTATEIbHBIM MOTEHIIUAIOM, KOTOPBIH
peaiu3yercss Kak uepe3 Yy4ueOHBbId Marepuall, CIOCOOCTBYIOIIHIA
(GOpMHPOBAHUIO HAYYHOIO MUPOBO33pPEHUS, TaAK U Yepe3 creuuduxky ydeOHOn
NESTENIbHOCTH, TpeOyromel MNpoAOKUTENIbHOW KOHUEHTPAalMd  BHUMAaHMUS,
CaMOCTOATENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 IMOJYYEHHBII Pe3yJIbTaT.

B ocHoBe Meroauku oOyueHus airebpe M HayajdaM MAaTEMaTHYECKOTO aHajau3a JIEKHUT
NEeSTEbHOCTHBINA TPUHIIUI O0yUEHHUS.



B cTpykType yuebHoro Kypca «Anredpa u Hayana MaTeMaTHYECKOTIO aHAJIN3a» BbIIEJICHBI
CIIEYIOIUE COAEPKATEIBHO-METOANYECKUE JIMHUK: «Yucia u BerYuCIeHUus», «DyHKIUU U
rpadgukn», «YpaBHeHHUs] U HepaBeHCTBa», «Hauana



MaTeMaTH4YeCKOro aHanusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpIKATEIBHO-
METOJIMYECKHE JIMHUU M3YyYalOTCS Ha MPOTSHKEHUM JIBYX JIET OOy4YeHHs Ha YPOBHE CPEIHEro
oOmero o0Opa3zoBaHus, €CTECTBEHHO JOMOIHSSA APYT APYra U MOCTENEHHO HACHIIASICh HOBBIMU
TeMaMu M pazfaenamu. JlaHHBIA Y4eOHBIM Kypc SIBJISIETCS HMHTETPATUBHBIM, IOCKOJIBKY
oOBbeuHsET B ce0e coJiep KaHie HECKOJIbKIX MaTEMAaTHYECKUX IMCUHUILINH, TAKUX Kak anreopa,
TPUTOHOMETPHUS, MAaTEMAaTUUECKUN aHajau3, TEOPUsT MHOXKECTB, MaTeMaTH4ecKas JIOTMKa W
npyrue. [lo Mepe Toro kak o0y4arommecs: OBJIaJeBalOT BCE 00JIee IUPOKUM MATEMATHUYECKUM
anmapaTtoM, y HUX IOCJEI0BAaTeNbHO (POPMHUPYETCS U COBEPIICHCTBYETCS yYMEHHE CTPOUTH
MaTeMaTUYECKYIO MOJENb PEATbHON CUTYalluH, TPUMEHATh 3HAHUS, [I0JyYEHHBIE TPU U3yUYEHUU
y4eOHOTO Kypca, JAJIs PEeIIeHUs CAMOCTOSITENIbHO C(hOPMYITMPOBAHHON MaTeMaTUUECKOM 3a/1a4Hu,
a 3aTe€M MHTEPIpPETUPOBATH CBOM OTBET.

ConepxatenpbHO-MeTOAMYECKAasT  JuHUS  «Yucina W BBIYMCICHUS»  3aBepllaeT
dbopMHpoBaHrE HABHIKOB HCIOJIB30BAHMS JEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLJIO HAYaTO Ha
ypOBHE OCHOBHOTO 0011ero odpa3zoBanusa. Ha ypoBHe cpeanero obmiero oopazoBanus ocoboe
BHUMaHUE yJienseTcss POPMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIUHMCICHUM, BKITIOYAIOIINX B
ce0sl UCTOIb30BaHUE PA3TUYHBIX (DOPM 3aMUCH YKCIIa, YMEHHE JIeNIaTh MPUKUAKY, BBITOJIHSIThH
OpUONMKEHHBIE  BBIYMCJICHUS,  OLEHHUBATh  YHUCJOBBIE  BbIpaXKeHUsA, paboTaTh C
MaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMBbIE 00yUYaroIMUMCsi MHOYKECTBA HATypaJIbHBIX, 1EJbIX,
PalMOHANIBHBIX U IEUCTBUTEIBHBIX YUCEI JOTOJHIIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHcen. B
Ka)KJIOM U3 3TUX MHOXKECTB pPAacCMaTPUBAIOTCS CBOWCTBEHHBIE €My ClielU(HUUEcKUe 3a1auu U
onepaluu: JIeJI€HUE HaleJI0, ONIEPUPOBAHUE OCTAaTKaMU Ha MHOYKECTBE LIEJIBIX YUCEN, 0COObIE
CBOMCTBa paIllMOHAIBHBIX W HPPAIMOHAIBHBIX YHCEIN, apu(METHUUECKHE OMepaluu, a TaKKe
U3BJICUCHUE KOPHS HATYypaJIbHOW CTENEHW HAa MHOYKECTBE KOMIUIEKCHBIX uucen. bmaromaps
MOCJIEIOBATENBHOMY  PACIIMPEHHUIO Kpyra HCHOJIb3YEMBIX YHCEN M 3HAKOMCTBY C
BO3MOXKHOCTSIMU ~UX TPUMEHEHUsS JUIsl PEIICHHS pa3IudHbIX 3a1ad  GopMupyercs
IPEICTaBICHUE O E€IUHCTBE MaTeMaTUKW KaK HaykKH WM €€ POJU B IOCTPOEHUU MOJEIeH
peaTbHOTO MHUPA, ITUPOKO UCTIOJIB3YIOTCS 0000IICHHE U KOHKPETU3AIIUA.

JIunust «YpaBHEHUS U HEPABEHCTBA» PEATM3YyETCS Ha MPOTSHKEHUH BCErO OOydeHUs Ha
YpOBHE cpeaHero ooOmero oOpa3oBaHUs, IOCKOJIbKY B KaxaoMm paszaene I[Iporpammebl
IPeIyCMOTPEHO PEIICHHE COOTBETCTBYIOIINX 3aa4. B pe3ynbrare o0yuaromuecs OBl1aJeBalOT
pPa3IMYHBIMA  METOJIAMHU  PEIICHUS PalMOHAIbHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX,
Jorapu(MUYECKUX U TPUTOHOMETPUYECKUX YPABHEHHM, HEPABEHCTB U CUCTEM, a TaKXKe 3a/1ad,
coaepKalmux mnapaMeTpol. llolydyeHHblEe yMEHHsS HIUPOKO HCIOJB3YIOTCSA IPU



UCCIEIOBAHUM (PYHKIIMI C TTOMOIIBIO MPOU3BOAHOM, MPU PElIEHUN MPUKIAAHBIX 3a7a4 U 3a7a4
Ha HAXOXKJEHWE HAWOOJBIIMX W HAUMEHBIINX 3HaUYeHU PyHkuuu. JlaHHas cojaeprkaresibHas
JVHUST BKJIIOYAET B ceOs Takke (popMuUpoBaHME yMEHUH BBITIONHITH PAcu€Thl 1Mo (hopmysiam,
npeoOpa3oBaHus PallMOHAIBHBIX, HUPPAIMOHAIBHBIX M TPUTOHOMETPHUYCCKHX BBIPAXKEHUM, a
TaKXK€ BBIPAKCHUH, COJAEpXKAIIUX CTeneHu U Jjorapudmel. braromaps u3ydeHHIO
anreOpanyeckoro marepuaia MNPOUCXOAUT JaJIbHEHIee pa3BUTHE aJITOPUTMUUYECKOTO U
a0CTPaKTHOTr'O MBIIIJIEHUS 00ydaronuxcs, GOPMUPYIOTCS HABBIKU JEYKTUBHBIX PACCyKICHUMH,
paboThI ¢ CUMBOJIBLHBIMU (hpOpMaMU, IIPEACTABICHHS 3aKOHOMEPHOCTEH 1 3aBUCHMOCTEH B BU/JIC
PaBEHCTB U HepaBeHCTB. AureOpa mpemiaraet 3(PpGeKTUBHBIC HMHCTPYMEHTHI ISl PEIICHUS
MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJ1ay, HATJIAIHO JTEMOHCTPUPYET CBOM BO3MOKHOCTHU
KaK sI3bIKa HayKH.

ConepxarenpbHo-MeToauYecKas JUHUS «DyHKIMHA U TpaduKW» TECHO MEPETUIeTAETCS C
IPYTMMH  JIMHUSMH ~ y4eOHOTO  Kypca, IIOCKOJbKY B  KakKOM-TO CMBbICIIEe  3a7aéT
MOCJEIOBATEILHOCTh ~ M3YUCHHMsI MaTepuana. M3ydeHue CTENeHHOH, IOKa3aTeIbHOM,
Jorapu(MuUYecKoi U TPUTOHOMETPUUYECKUX (DYHKIIHIA, UX CBOMCTB U IrpapKOB, UCIIOIL30BaHUE
GyHKIUN 15 perieHus 3a/1a4 U3 JpYrux y4eOHbIX MPEIMETOB U PEalbHOM )KU3HU TECHO CBSA3AHO
KaK C MaTeMaTUYECKUM aHAJIU30M, TaK U C PEUICHUEM ypaBHEHUU W HepaBeHCTB. llpu sTom
OoJIbIlIOe BHUMaHUE yaenseTcss (OpMUPOBAHUIO YMEHHS BhIpaKaTh (OpMYJIaMH 3aBUCUMOCTH
MEXIy pa3IUYHbIMU BEJTUYMHAMHM, UCCIIEAOBATh MOJyYeHHBIC (DYHKIIUU, CTPOUTH UX IpadUKH.
Marepuan 5Toil colepaTeabHOM JIMHUM HalleJIeH Ha pa3BUTHE YMEHHMM M HaBBIKOB,
MO3BOJIAIONIUX BBIpAXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B pPa3IuyHON  Qopme:
aHaJUTUYECKOW, rpaduueckoil © cioBecHOW. Ero wm3ydeHme cmocoOCTBYET pa3BUTHIO
QITOPUTMHUUYECKOTO  MBIIUICHHS, CIIOCOOHOCTH K  OOOOIIEHHWIO M KOHKPETH3AIluH,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas nuHus «Hadama maremMaTnueckoro aHajin3a» MO3BOJIAET CYUIECTBEHHO
paclIMpUTh KPYT KaK MaTeMaTUYECKUX, TaK U MPUKIAJIHBIX 3a7a4, JOCTYIHBIX 00ydaronuMcs,
TaK KaK y HUX MOSIBISETCS BO3MOXHOCTb CTPOUTH IpadHKU CI0KHBIX (DYHKITUH, ONPEICATh UX
HauOOJIBIINE U HAUMEHBIIINE 3HAYCHUS, BBIUUCIATH II0MAaAn GUTyp U 00BEMBI TEJI, HAXOAUTh
CKOPOCTH M YCKOpPEHHs TpoueccoB. JlaHHas cojaepKaTeabHas JMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHMSI MaTeMaTHYECKMX MOJIeNied pealbHbIX CHUTYyalldid, TMO3BOJISET
HAaXOJWUTh HAWIyylllee PEIICHUWE B MPUKIAJAHBIX, B TOM YHCIE COLUHAIbHO-3KOHOMHYECKHUX,
3a71a9aX. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOTO aHaliu3a CII0COOCTBYET Pa3BUTHIO
a0bCTpakTHOTrO, (HOPMATBLHO-JIOTHYECKOTO U KPEaTUBHOTO MBINIJIEHUSI, HOPMUPOBAHUIO YMEHHUI
pacrio3HaBaTh NPOSBJICHUS 3aKOHOB MAaTEMAaTHKHU B HAyKe, TEXHUKE U UCKyccTBe. OOyyatoiuecs
Y3HAIOT O BBIIAFOIIUXCS



pe3yibTaTax, MOJIYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMAaTHKHU KaK HAYKH, H 00 X aBTOpax.

ConepxarenbHO-METOaUYECKass JIMHUS «MHOXECTBa W JIOTHKa» BKJIIOYaeT B ceOs
3JICMEHTBl TEOPHHM MHOXXECTB M MaTEMaTHYECKOH JIOTHKH. TeOopeTHKO-MHOKECTBEHHBIC
IpeACTaBICHUs TTPOHU3BIBAIOT BECh KypC MIKOJbHOW MAaTEMaTHKHW W MpeajiararoT Haubosee
YHUBEPCAIBHBIA S3BIK, OOBEIUHSIOMINNA BCE pPa3ACiibl MaTEeMAaTHKA M €€ TPHIIOKCHUH, OHU
CBSI3BIBAIOT Pa3HBIC MaTEMAaTHUECKHE TUCIIMIUIMHBI U UX TIPUIIOKEHUS B eAMHOE 11eJ1oe. [loaTtomy
BXHO J1aThb BO3MOKHOCTh OOYYaromemMycsi TOHHMATh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMCHHOM MaTEMaTHKH W HCIOJb30BaTh €ro JUIS BBIPAXCHUS CBOMX MBICICH. J[pyrum
BOXHBIM NMPU3HAKOM MAaTEMAaTHKW KaK HAayKH CJIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh
000CHOBaHUN W CIICIOBAaHUE ONPEACIEHHBIM IpaBUaM IIOCTPOCHHUS JIOKA3aTeIbCTB.
3HAKOMCTBO C 3JIEMEHTAaMHU MAaTEeMaTHUYECKOW JIOTHKH CIIOCOOCTBYET Pa3BHTHIO JIOTHYECKOTO
MBIIIJIEHUST 00yYarOIIUXCs, TIO3BOJISIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTHUSCKOTO MBIIILICHHS.

B yue6HOM Kypce «Anredpa n Hayajga MaTeMaTHYSCKOTO aHAJIM3a» TIPUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOTO MOJICITUPOBAHUSA, KOTOPBIC IPHU3BAHBI CIOCOOCTBOBATH (HOPMHPOBAHUIO
HABBIKOB TTOCTPOCHUS MOJICTIEH peaTbHbIX CUTYAINi, NCCIASAOBAHMS TUX MOJIEIICH C TTOMOIIBIO
anmapara anre0psl ¥ MaTEMaTHYECKOTO aHalln3a, MHTEPIPETAIIMN TMOTYUYEHHBIX Pe3yJIbTaTOB.
Takue 3amaHus BIUIETEHBI B KaXIBIM M3 Pa3jeiOB MPOTPaMMbI, TTOCKOJIbKY BECh MaTepHas
y4eOHOTO Kypca IIHPOKO HCIOJIB3YETCSA IS PEIICHUS MPHUKIAJHBIX 3amad. Ilpu permeHun
peaNbHBIX MPAKTHYECKUX 3a/ad OOydYaroluecs pa3BHBAIOT HAOJIOAATEILHOCTh, YMEHHUE
HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOIB30BaTh AaHAJIOTHIO, 0000MaTh U
KOHKPETHU3HPOBaTh MmpoOnemy. JlearenpbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PCIICHHS
MPUKJIAIHBIX 3a]1a4 OPTraHU3yeTCs B MPOIECCe U3YUCHHS BCEX TeM yUeOHOro Kypca «Anredpa u
HaJaJla MaTeMaTHYECKOTO aHaTNU3ay.

Ha u3ydenue yaeOHOTO Kypca «Anredpa 1 Hauajaa MaTeMaTHIeCKOTO aHaJTN3a» OTBOIUTCS
272 4gaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136 yacoB (4 yaca B
HEJIEII0).



COIAEPKAHHUE OBYYEHMUA 10 KJIACC

Yucii1a ¥ BBIYUCICHUSA
Pammonansabie yncima. OOBIKHOBEHHBIC W JIECATUYHBIC APOOH, MPOIICHTHI,
OeckoHeuHble nepuoguueckue Apodu. [Ipumenenune apodel U MPOUEHTOB AJs PELICHUs
MPUKJIAJIHBIX 3a]1a4 U3 Pa3IMYHbIX OTPACIIC 3HAHUN U pealIbHOW KU3HU. JleCTBUTEIbHBIC
yycna. PanuoHanmpHbIE W HPPALMOHAIBHBIE  YHCHIA.
Apudmernyeckre onepalnuy ¢ JeHCTBUTEIbHBIMU YucaaMu. MoAysb EHCTBUTEIBHOIO YHCTa
u ero cpoictBa. [IpuOamKEHHbIE BBIYMCICHUS, MpaBUiIa OKPYIJIEHUS, NPUKHUIKA M OLEHKA
pe3yJibTaTa BEIYMCICHUM.
Crenenb ¢ uenbsiM nokasareneM. bunom Hertotona. Mcnonbs3oBanue noaxosiei popMel
3anUCU JEUCTBUTENBHBIX YNCEI U1l PEIICHUS TPAKTUYECKUX 3a/1a49 U MPEICTABICHUS JaHHBIX.
ApudmeTnuecknii KOpeHb HATYPaJIbHOM CTENIEHU U €ro CBOWCTBA.
CreneHp ¢ palMOHaJIBHBIM I[IOKa3aTeJleM W €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM MTOKA3aTEIIEM.
Jlorapudm uyucna. CpoiicTBa sorapudma. JlecsTUuHbIE W HATypajbHbIE JIOTapU(]PMBIL.
CuHyC, KOCHHYC, TAHT€HC, KOTAHT€HC YHMCIOBOTO aprymeHTa. ApKCHHYC, apKKOCHHYC
Y APKTAHI'€HC YHCIIOBOI'O apryMEHTA.
YpaBHeHUS U HEPABEHCTBA
ToxmecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCUIIBHBIE ypaBHEHHUS U YpaBHEHUSA-CIEACTBHS. HepaBeHCTBO, pellieHre HEPABEHCTBA.
OCHOBHBIE METO/IbI PELICHHUS LIEJIBIX U APOOHO-PALIMOHAIIbHBIX YPABHEHU U HEPABEHCTB.
MHOrouneHsl OT OJHOM NEPEMEHHOHW. [leleHMe MHOro4WwieHa Ha MHOTOYIEH C OCTATKOM.
Teopema bezy. MHorousieHsl ¢ riensiMu kodpdunuentamu. Teopema Buera.
[TpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUH, COAEPKALIUX CTEIEHU U KOPHHU.
WNppannonaneueie  ypaBHeHMs. (OCHOBHBIE METOABI PELICHHUS HPPALMOHAIBHBIX
YPaBHCHUM.
[TokazarenbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTEIbHBIX YPABHEHUIA.
[TpeoOpa3zoBaHue BIPAKEHUM, COIEPKAIIMX JIOTapUPMBI.
Jlorapudmuueckue ypaBHeHUA. OCHOBHbIE METOABl PEHICHUS JIOrapuPMUUYECKUX
YPaBHEHUM.
OcHoBHble TpuUroHoMeTpuueckue (opmynsl. [IpeobpasoBaHne TPUTOHOMETPUUECKHUX
BBIpaXCHUU. PelieHrne TpuroHoMeTpUYECKUX ypaBHEHUN.



Pemenne cucreMm JMHEHHBIX ypaBHEHUM. Marpuia CUCTEMBI JIMHEWHBIX ypPaBHEHUU.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICH M CBOMCTBA, BBIYMCICHHE €TO0
3HA4YE€HUS, IPUMEHECHHUE ONIPEACIIUTEIIS U1l PEILEHNs] CHCTEMBI JIMHEHHBIX YpaBHEHUN. Pemenune
IIPUKJIAIHBIX 33/1a4 C IOMOLIBI0 CUCTEMBI JINHENHBIX YpaBHEHUN. VccnenoBanue nocTpoeHHOM
MOJEJH C OMOILBI0 MAaTPULL U ONIPEACIIUTEIICH.

[TocTpoeHne maremMaTHYECKUX MOJEIEH PEaJbHOU CUTYallMU C MOMOLIBIO YPAaBHEHUU U
HEpaBeHCTB. [IprMeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUIO MAaTEMATHUYECKHUX 3a1ad U
3a/1a4 U3 Pa3IudHbIX 00JACTEH HAYKH U PeaIbHOM JKU3HHU.

DyHKUMH U TPAaPUKH

OyHkuMs, cnocodbl 3amaHus ¢GyHKUMd. B3aumHO oOpaTHbie (yHkuuu. Kommosunms
¢ynkuuid. ['padux pyHkunu. DneMeHTapHblie npeoOpa3oBanus rpauKoB PyHKIUH.

Ob6nacTh onpeseNeHnss U MHOXECTBO 3HaueHud Qpynkuuu. Hynmu ¢ynkmun. [pomexyTtku
3HaKomocTosiHCcTBA. UETHbie U HeuéTHble QyHKIuU. [lepuonuueckue dynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMU. MakcuMymbl 1 MUHUMYMBI pyHKIIMu. Hanbonbiliee 1 HauMeHblee
3HauYeHUs (PYHKIUU HA TPOMEKYTKE.

Jlunelinasi, kBagpaTu4Has U JpOoOHO-TMHENHAsT (YHKIIMU. DJIeMEHTapHOE MCCIEIOBaHUE
U TIOCTPOCHHE UX TPaUKOB.

CrenenHas QyHKIUS C HATypaJbHBIM U LEJNbIM MoOKa3aTesneM. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-0il cTeNneHU Kak (QYHKIMM OOpaTHOM CTENEeHU C HATypajbHBIM
MIOKa3aTEeJIEM.

[ToxazatenbHast U morapupmuueckas (pyHKINUH, KX CBOWCTBA U TpadUKH.
Ucnonp3oBanue rpadukoB GyHKIUN I PEIICHUS YPABHEHUIA.

TpuroHomerpuyeckass OKpPYKHOCTb, ONpPEIEICHUE TPUTOHOMETPUUYECKUX (DYHKIIHIA
YUCJIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTM B PEAJIBHBIX MPOLECCAX W SBICHUSX.

I'paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana maTeMaTH4eCKOro aHAJIM3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TTOCIIEI0OBATENbHOCTEH. MeTo1 MaTeMaTH4eCKOi
WHIYKIMY. MOHOTOHHBIE M OTPAHUYEHHBIE MOCIEI0BATEIBHOCTH. VICTOpHS BO3HUKHOBEHMS
MaTEMaTUYECKOIO aHaJIN3a KaK aHaIn3a OECKOHEYHO MaJlbIX.

Apudmernueckas U TreoMeTpuyeckas Iporpeccud. beckoHedHO — yObIBaromias
reomeTrpuueckas nporpeccust. Cymma 6€CKOHEUHO YObIBarOIIEl reOMETPUUECKON MPOTrPECCUH.
JIMHEWHBIH W DKCINOHEHIUAIbHBIA pocT. Yucino e. Dopmyna CIO0XKHBIX IPOIEHTOB.
Hcnonp30BaHne MpOrpeccuu AJisl peICHNs pEAIbHBIX 3aa4 PUKJIAJHOTO XapaKTepa.



HenpepoiBable (yHKIMM W HX CBOMCTBA. TOUYKM pa3pbiBa. ACHUMNOTOTHI TpadUKOB
¢ynkuuid. CBolcTBa (yHKUMKA HENPEPBIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJIOB Uil PEILICHHUS
HepaBeHCTB. [[puMeHeHne CBONCTB HEMPEPHIBHBIX (PDYHKITUHN JJI PEIICHUS 3a1a4.

[lepBas u BTOpas npousBojHble pyHkunu. Onpenenenre, reoMeTpuIecKuil 1
(¢u3nyecKuil CMBICI MPOU3BOIHOMN. Y paBHEHUE KacaTeIbHOU K rpa@uKy QyHKIHH.
IIpousBoansie 2JIEMEHTAapPHBIX byHKIUH. ITpousBoanas CYMMBI,

IPOU3BEAEHUS, YACTHOTO U KOMIO3ULMHU (DYHKIUH.

MHokecTBa U JIOTHKA

MHO»XeCcTBO, Onepaluyy HaJl MHOKECTBAMU U UX CBOWCTBA. J{narpammsel Dinepa—BeHHa.
[IprMeHEHNE TEOPETUKO-MHOKECTBEHHOIO anmapara JJisi ONMCaHUs pPeallbHbIX IPOLIECCOB U
SABJICHHUM, IPU PELLICHUH 3a/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO  MaTeMaTH4YecKoro  OOBEKTa,  CIEACTBHE,
JI0OKa3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KIIACC

Yucii1a ¥ BIYMCICHUSA

Harypaneubie n nensie umcna. lIpumMeHeHHe NPU3HAKOB AENMMOCTH LEJBIX YHUCEN,
HamOoNbINi o0muit nenurens (nanee — HOJI) n Haumensinee obmiee kpataoe (ganee — HOK),
OCTAaTKOB 10 MOZYJIIO, aroputMa EBkinuaa i pemenus 3a1ad B LEJIbIX YUCIIax.

KommnekcHble uwncna. AnrebOpanyeckass W TpUTOHOMETpUYecKas (OpPMBbI  3alKcH
KOMILJIEKCHOTO yucia. ApugmeTnueckue onepanny ¢ KOMIUIEKCHBIMU unciiaMu. M3o00paxenue
KOMIUIEKCHBIX YHCEJ Ha KOOPAMHATHOM TuiockocTu. Popmyna Myaspa. Kopau n-o crenenu
U3 KOMIUIEKCHOTO uuncia. [IpuMeHeHne KOMIUIEKCHBIX 4YMced JUIsl pelleHUs (PU3NYECKUuX MU
Tr€OMETPUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CleACTBUs. PaBHOCHIIBHBIE HEPABEHCTBA.

OTbop  KOpHEW  TPUTOHOMETPHUYECKHX  YpPaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PenieHne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJIbI  pEUICHUS] TOKa3aTENbHBIX U  JIOTApUPMUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIECHUS HPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIECHUS CHCTEM M COBOKYMHOCTEH palMOHAJIBHBIX,
UPpaLUOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.



[IprMeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHHI0 MAaTEMATHYECKHUX 3a4ad U
3alady M3 pa3lIMYHBIX 00JacTeil HayKH W peajbHOM XWU3HHM, MHTEPHpETalus NOJIyYEHHBIX
pe3yJIbTaTOB.

DyHKUMH U TPAPUKHU

I'paduk xomnozuumu QyHkui. ['eomerpuueckue o0pas3sl ypaBHEHUM M HEPABEHCTB HA
KOOPJAMHATHOM IUIOCKOCTH.

Tpuronomerpruyeckne GyHKIMH, UX CBOMCTBA U IPAPUKH.

I'paduueckne meTonmpl pelieHus ypaBHEHUW W HepaBeHCTB. ['paduueckue meTonbI
pelIeHus 3a1ad ¢ mapaMeTpamu.

Hcnonb3oBanue rpa@ukoB (yHKUMM 71 UCCIIENOBAaHUS TMPOIIECCOB M 3aBUCUMOCTEH,
KOTOPbIE BO3HUKAIOT IIPH PELICHUH 33]a4 U3 IPYTUX YUYEOHBIX IPEAMETOB U PEATbHON KU3HH.

Hayana maTeMaTH4eCKOro aHaJIM3a

[Ipumenenre mpou3BOAHON K UCCIAEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI.
HaxoxneHne HanOobI1ero 1 HAMMEHbBIIEr0 3HAYE€HU I HENPEPBbIBHON (PYHKIIMM Ha OTPE3KE.

[IprumeHenne MPOU3BOMHOM JUISl HAXOXKICHMS HAWIY4LIEro PElEHHs B NPHUKIATHBIX
3a1avyax, A OMPEENICHUsT CKOPOCTH M YCKOpPEHHs Mpollecca, 3aJaHHOro (GopMylioil wiu
rpadukom.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. [lepBooOpa3zHble 3eMEHTapHBIX
bynkuuid. [TpaBuia HaxoxAeHHS TEPBOOOPA3HBIX.

Nuterpan. ['eomeTpudecknii CMBICT HHTETpaja. BeiunciieHne onpeaenEéHHOro HHTerpana
o ¢popmyne Herotona-JIeitouuma.

[Ipumenenne uHTErpajia A HAXOXKICHUS IUIOMIAAeH IIOCKUX (GUryp U 00bBEMOB
IreOMETPUYECKUX TEIL.

[Ipumepsl pemiennii nuddepeHanbHbIX ypaBHEHUH. MaremMaTtnueckoe MoIeTMPOBaHe
peaNbHBIX IPOLECCOB C TOMOIIBIO TU(PPEpPEHIINATBHBIX YPaBHEHUIA.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJIHET'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xaaHCKOT0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTh TPAXKJIAHCKONW TMO3UIMU OOYdYalolIerocss Kak aKTUBHOIO U
OTBETCTBEHHOTO UJIEHA POCCUMCKOro OOIIeCTBa, MPEACTABICHUE O MATEMATHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHHH, MPOIEAYpP TPaKIAHCKOTO O0OIIecTBa
(BBIOOPBI, OMPOCHl U APYroe), YMEHHE B3aUMOICHCTBOBATH C COLIMAIbHBIMU WHCTUTYTAMH B
COOTBETCTBHUH C UX (DYHKIMIMU U HA3HAYECHUEM;

2) NaTPUOTHYECKOI0 BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTH POCCUICKON IPaXKIAHCKOM UIEHTHYHOCTH, YBAXKECHHSI K IPOIIOMY U
HACTOSIIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHOE OTHOIIEHUE K JTOCTHXKEHUSIM POCCUMCKUX
MaTeMaTUKOB M POCCHUMCKON MaTeMaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE ITUX JIOCTUKECHHI B
JIPYTUX HayKaxX, TEXHOJIOTHUSX, chepax IKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH  pPOCCHHCKOrO0 Hapoaa, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM TPUMEHEHHEM
JOCTUKEHUW HAYKU U JEATEIbHOCThIO YYEHOTO, OCO3HAHME JIMYHOIO BKJIaJa B IMOCTPOCHUE
YCTOMYHMBOTO OYyayIIEro;

4) 3¢TeTHYeCKOro BOCIIMTAHMSI:

ACTETUYECKOE  OTHOUIEHWE K  MHpPY, BKIHOYAas  AICTETUKY  MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pPEIICHUW, PACCYX ACHUN, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM aclieKTaM Pa3jInYHbIX BUJOB UCKYCCTBA;

5) pu3n4ecKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHS PUMEHSATh MaTEMAaTHUECKIE 3HAHUSI B HHTEPECax 3JI0POBOTO
u Oe3omacHOro oOpasa >KHM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO (370pOBOE
UTaHue, COATAHCUPOBAHHBIN PEXXHUM 3aHIATHH U OTIbIXA, peryJisipHas pu3nyeckasi akTUBHOCTB),
buzndeckoe COBEPIIICHCTBOBAHNUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIIHHOM
NEeATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTH TPYAOIIO0US, HHTEpEC K Pa3IudHbIM cdepam
npodeccuoHanbHOM IeATeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKONW U €€ MPUIIOKEHUSIMU, YMEHHUE
COBepIIaTh OCO3HAHHBIN BBIOOp Oyaymied mnpodeccun U peaau3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE TUIaHBI,



TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHYeCKoMy OOpa3oBaHUIO M CcamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B PEIICHUM MPAKTUYECKUX 3a]1a4
MaTeMaTH4YEeCKOW HAIPaBJICHHOCTH;

7) IK0JOTrH4eCKOro BOCIIMTAHUS:

c(hOPMUPOBAHHOCTh HKOJOTMUYECKON KYJIbTYphl, IOHUMAHHE BIUSHUS COLMAIBHO-
SKOHOMMYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOJHOW U COLHUAIBHOW CpeJbl, OCO3HAHUE
MI00aJbHOIO  XapakTepa JKOJIOTUYECKUX  MpoOJieM, OpHEHTaluusT Ha  [PUMEHEHUE
MaTeMaTUYCCKUX 3HAHWH 71 peIICHHs 3a7a4 B 00JIaCTH OKPY’Karoel Cpebl, INIAHUPOBAHUE
MOCTYTIKOB U OIIEHKH WX BO3MO>KHBIX TTOCJIEICTBUIN JJISl OKPYIKAIOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIICCTBEHHOM MPAKTUKH, TOHUMAHWE MAaTEMaTHIECKON HAyKW Kak cepbl
YEJI0OBEUECKOU ICATEIbHOCTH, ATAMOB €€ pa3BUTHS U 3HAUMMOCTH JIJISI Pa3BUTHS IIMBUJIU3AIINH,
OBJIaJICHUE SI3BIKOM MaTeMaTUKH U MaTEMAaTUUECKOM KyJIbTYpPOH KaK Cpe/ICTBOM MO3HAHUS MUPa,
TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U UCCIE0BATEIbCKYIO JIEATeIbHOCTh UHIUBUIYaTbHO
U B IpYIIIIE.

METANPEJIMETHBIE PE3YJIBTATHI

Ilo3HaBaTeqbHBbIE YHHBepcaJbHble yueOHbIe aeiicTBus ba3zoBbie

Jorudyeckue AeicTBHUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKK MAaTeMaTHYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUNH MEXKIYy NOHATUAMHU, (GOPMYIHUPOBATH OMNPEACICHUS TOHSITHUH,
yCTaHABJIMBATh CYIICCTBEHHBIM NpPHU3HAK KiIacCU(UKAIIMU, OCHOBAHHS JUisi O0OOIIeHUS U
CpaBHEHMS, KpUTEPUHU MPOBOJUMOIO AHAIIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATH M MPEOOPA30BBIBATh CYXKACHUS: YTBEPJAUTEIbHBIC U
OTpHUIIaTEIbHbIE, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpPEUHUs B (pakTax,
JAHHBIX, HAONIOJCHUSX W YTBEPXKACHHSIX, TMpeiaraTb KPUTEPUM IS BBISIBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JIe7IaTh BBIBOJIBI C HMCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX M WHIYKTUBHBIX
YMO3aKIIOYECHAN, YMO3AaKIIOUYEHUHN 110 AHAJIOTUU;

MPOBOJIUTH CAMOCTOSITEILHO JI0KA3aTeNbCTBA MATEMATUUECKUX YTBEPKICHUH (MIpsAMbIEC U
OT MPOTUBHOIO), BBICTPAMBATh APryMEHTAlLMIO, MPUBOJWTH MNPHUMEPBI W KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJIEHUS U BHIBOJIBI;

BbIOMpaTh cnoco0 pemeHus ydeOHOM 3agauu (CpaBHUBATh HECKOJIbKO BapUaHTOB
pelieHus, BbIOMpaTh HaMOOJEe NOAXOMAIMKA € YYETOM CaMOCTOSTENBHO BBIIEICHHBIX
KPUTEPUEB).

Ba3oBnle uccienoBarejabcKHe AelCTBUSA:



UCIIOJI30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT NO3HAHUs, (POPMYIUPOBAThH
BONIPOCHI, (PUKCHPYIOLUIME NPOTUBOpEYHE, MPOOJIEMy, YCTaHaBIMBATh HCKOMOE M JIaHHOE,
(opMupOBaTH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO  CIUIAHMPOBAHHBIM  DKCIIEPUMEHT, HCCIEJOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, MPOLIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEX1y 00BEKTAMH, IBICHUSIMH, IPOLECCAMU;

CaMOCTOATENBHO (POpMYJIMPOBATH 0OOOUIEHUSI U BBIBOJBI 110 pe3yjIbTaTaM MPOBEAEHHOTO
HaOJI0ICHUS, UCCIIeIOBAaHUs, OLIEHUBATh JOCTOBEPHOCTD MOJIYYEHHBIX PE3yJbTaTOB, BHIBOJIOB
1 0000IIIEHNUH;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, a TAKKE BBIIBUTATh MPEATIONOKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBUSX.

Pabora ¢ ungopmanmeii:

BBISIBJISITH 1€(PULIUTHI HHPOPMAIUH, TaHHBIX, HCOOXOJUMBIX JJIs OTBETa Ha BOMPOC U JJIs
peuIeHus 3a1a4H;

BbIOMpaTh MH(OpPMALMIO M3 HMCTOYHUKOB pA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATD,
CUCTEMATU3HPOBAaTh M HWHTEPHPETUPOBATh HMHPOPMALMIO PAa3IUYHBIX BHIOB U  (opm
IIPEICTABIICHNS],

CTPYKTYypUpOBaTh  HMH(OpMALMIO, MPEACTaBIATh €€ B  pa3lWyHbIX  (opmax,
WITIOCTPUPOBATh IpapuuecKy;

OLICHUBATh HAAEKHOCTh HH(POpPMALMKU MO CaMOCTOATEIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHHBEpPCcaIbHbIe Y4eOHbIe AeiicTBUsA O0lmeHnue:

BOCHPUHUMATh U (HOPMYJIUPOBATh CYKJIEHUS B COOTBETCTBHM C YCIOBUSIMHU M LIEJISAMH
oOIIeHHusl, SICHO, TOYHO, IPaMOTHO BBIPaXXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaThb IMOSICHEHUS IO XOJIy pEIIEHUs 3a1adyd, KOMMEHTHUPOBAaTh IOJYyYEHHBIN
pe3yibTar;

B XO0J/ie¢ OOCYKIEHMs 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYXkIaeMOH TeMBbI, IPOOJIEMBI,
pemaeMon 3a7a4M, BbICKA3bIBATh UJIEHU, HALICJICHHBIE HA IIOUCK PELICHUS, COIIOCTABIIATh CBOU
CYXKICHHSI C CYXKICHUSMHU JPYTUX yUYACTHUKOB JUAOra, oOOHapyXUBaTh pa3jiMuue U CXOACTBO
HO3UIIMM, B KOPPEKTHOH opme pOopMyIUpPOBaTh Pa3HOINIACHS, CBOM BO3PAKEHMUS,;

NPEACTABIATh PE3YJIbTaThl PEIICHUS 3a1a4dd, SKCIEPUMEHTA, HCCIIECIOBAHUS, MPOEKTA,
CaMOCTOATENIbHO BBIOMPATh (OpMaT BBICTYIUIEHHS C YYE€TOM 3aJad MPE3CHTAlUU U
0COOEHHOCTEH ayAUTOPHH.

PeryisiTuBHBIC yHHBepcaJbHbIe yueOHblIe AeicTBUs CaMoopraHu3amnus:



COCTaBIIATh IJIaH, AJITOPUTM PEIICHUs 3aJadd, BBIOMpATh CIOCO0 pelieHusl ¢ y4EToM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH C Y4ETOM HOBOW MH(MOpPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN MHTEJVIEKT:

BJIa/IeTh HABbIKAMHU MO3HABATENbHON pedIEeKCHH KaK OCO3HAHMS COBEPIIAEMBbIX JIEUCTBUMA
U MBICTUTENBHBIX IMPOILECCOB, HMX PE3yJNbTAaTOB, BIAJNETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISl IPOLECCa U Pe3yJIbTaTa PEMICHHUS] MaTEMAaTUUYECKOM 3aa4uH;

OpEeIBUIETh TPYAHOCTH, KOTOPblIE MOTYT BO3HUKHYTH NpPU PELICHUH 3a7auyd, BHOCUTH
KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX 00CTOSITEILCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHHMBATh COOTBETCTBUE PE3YJIbTATa LIETH U YCIOBHIM, OOBICHITH IPUUUHBI TOCTHXKEHUS
WIA HEJOCTWKEHHUS pPE3yJbTaTOB JIEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaThb OLEHKY
NPUOOPETEHHOMY OTIBITY.

CoBmecTHAas 1€SIT€IbHOCTD:

NOHUMATh U MCTOJIh30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYaIbHOU PabOTHI MpU
pemieHuu Y4eOHBIX 3aJa4y, NPUHUMATh IEb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3alMI0 COBMECTHOW pabOTHI, pacmpenesaTh BUILI padoOT, JOTOBAPUBATHCA, 00CYXKIATh
IpoLIeCC U Pe3yJIbTaT pabOThl, 00001IaTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B I'PYNIOBLIX (popmax paboThl (0OCyKIeHUsi, OOMEH MHEHUM,

«MO3TOBBIC IITYPMbD» M HWHBIC), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAWHHUPOBATH CBOU
JEUCTBUS C APYTUMHU YICHAMH KOMaH/Ibl, OLIEHUBATh KAYE€CTBO CBOETO BKJIaAa B OOIIUN MPOITYKT
10 KpUTEPUSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBHUSL.

NPEAMETHBIE PE3YJIBTATDHI

K xonmy oOyuenuss B 10 kiacce oOydyarouuiics MOJIYYUT CIAEAYIOIIME MpEeIMETHbIE
pe3ynbTaThl MO OTAEIBHBIM TeMaM padouell mporpaMmbl yueOHOro Kypca «Anredpa u Havana
MaTEMaTUYECKOTO aHATU3a»:

Yuciia ¥ BHIYHCICHHUA:

CcBOOOHO ONEpPUPOBATH MOHITUSIMU: PALMOHAIILHOE YUCIIO, OECKOHEUHAsI IEpUOInYecKas
IpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHCII0, MHOXKECTBA PALlMOHAIBHBIX U JEHCTBUTENIBHBIX
YyuCceN, MOAYJb AEHCTBUTEIBHOTO YHCTA;

OPUMEHSTH APOOH U IPOLIEHTHI JIJIsl PEIIEHUS MPUKIAAHBIX 337a4 U3 Pa3IuYHbIX OTpacieu
3HAaHHUU U PEAJbHOU KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIYMCIEHUS, MpaBUia OKPYTJIEHUS, NPUKUAKY U OLEHKY
pe3yibTaTa BbIYMCIICHUM;



CBOOOJHO OMNEPUPOBATH MMOHSATHUEM: CTENEHb C IEeJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
NOAXOAAIIYI0 (DOpMyY 3amuCH ACHCTBUTENBHBIX YHCEN JUIsl PEIUEHUs MPAaKTUYECKHX 3a/1ad U
IIPEACTABICHUS TaHHBIX;

CcBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalIbHOMN CTENIEHH;

CBOOOJITHO OTEPUPOBATH MOHSATHUEM: CTENEHb C PAIMOHAJIBHBIM MOKa3aTeJeM; CBOOOIHO

OMepUpoBaTh TMOHATUSAMU: JIOrapudM UKCIa, JECATUYHBIE U
HaTypajbHbIE JOrapu(pmsl;

CcBOOOJHO ONEpUPOBATh MOHATHUAMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH NOHATHUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YMCIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA:

cBOOOMHO  OMEpUpPOBaTh  TMOHATUSAMHU:  TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHM-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHSTh pa3IMyHble METOJbl PEUICHUS PalMOHANIBHBIX MU JAPOOHO-pAIlMOHAIBHBIX
YPaBHEHHM, IPUMEHATHh METOJI MHTEPBAJIOB JIJIsl PELIEHNS HEPABEHCTB;

CBOOOJHO OINEpPUPOBATh MOHATHSAMHU: MHOTOWIEH OT OJHOW MEPEMEHHOM, MHOTOYJIEH C
HEeJbIMU KO3 PUIMEeHTaMy, KOPHM MHOTOYJIEHa, MNPUMEHSTh [IeJeHHMEe MHOrOwWieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera miist pemenus 3auay;

CBOOOJTHO OINEPUPOBATH TMMOHATHUSIMH: CHCTEMa JIMHEWHBIX YpaBHEHUW, MaTpuIia,
ONPEAECIUTENIb MATPULIbl 2 X 2 W €ro reOMETPUYECKHI CMBICI, HMCIOJIb30BaTh CBOWCTBA
omnpenennuTens 2 X 2 11 BBIYUCICHUS €r0 3HAYEHUsl, IPUMEHSTh ONPEASIUTENN IS PEIICHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHUH, MOJICIMPOBATh PEAIbHBIE CUTYallUH C IIOMOIIBIO CUCTEMBI
JIMHEUHBIX YPAaBHEHUM, HCCIEAOBATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBKD MAaTpUll U
ONpPENEIIUTENIEH, NHTEPIIPETUPOBATH MOJYUEHHBIN PE3yIbTaT;

UCII0JI30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJIs1 TPeoOpa30BaHUsI BbIPAXKECHUN;

BBIMOJHATh MPEoOpa3oBaHMsl UYWCIOBBIX BBIPAKEHUH, COAEpXKAIIUX CTENEeHU C
palMOHAIIBHBIM [1I0KAa3aTelIeM;

UCIIOJIb30BaTh  CBOMCTBa JjiorapupmMoB g  MpeoOpa3oBaHus  JIOTapUDMHUUECKUX
BBIPAKCHUU;

CBOOOJHO  ONEpPUPOBAaTh  MOHATHSAMHU:  HppAlMOHAJIbHBIE,  [OKa3aTeJlbHBIE U
norapuMHUYECKUEe YpaBHEHUS, HAXOUTh UX PEUICHHs C TOMOIIbI0 PAaBHOCUIIBHBIX MEPEXO0I0B
WJIM OCYLIECTBIISISL IPOBEPKY KOPHEW;



OPUMEHSATh OCHOBHBIE TpUTOHOMETpuYeckue GopMmyibl il [peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHUI;

CBOOOJHO OMEpPUPOBATh MOHITHEM: TPUTOHOMETPHUUYECKOE YypaBHEHUE, NPUMEHSATH
HEoO0X0oauMble (POPMYJIBI ISl PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUH;

MOJITUPOBAaTh peajbHble CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh BBIPAKECHMUS,
ypaBHEHUS, HEPABEHCTBA IO YCJOBHUIO 3a/aud, HCCIEA0BATh IOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM anmapara ajareopsl.

DOyHKkuun U rpapuku:

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: (DYHKIIUS, CIOCOOBI 3a7aHusl (DYHKIMH, B3aUMHO
oOpaTHble (DYHKIMH, KOMIO3ULMS (DYHKIMH, rpa@uk (yHKUHUU, BBIIOJIHATH 3JIEMEHTApPHBIC
npeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: OOJACTH OINPENCICHHUS U MHOXXECTBO 3HAUYECHHI
GyHKIMY, HYyJIU QYHKIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: YETHBIE M HEUYETHBIC (DYHKIMHU, MEPUOJAUYECKHE
(GYHKIIMHM, TPOMEXKYTKA MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl M MHUHUMYMBI (DYHKIIWH,
HauOOoJbLIEE U HAMMEHbBIIIEE 3HaUeHUE (PYHKLIUN HA TPOMEKYTKE;

CcBOOOZHO ONEpUPOBATh MOHATUSAMU: CTEMEHHAs (PYHKUMS C HATYpPaJIbHBIM U LEJIbIM
nokasaresieM, rpaduk CTENEeHHON (PYHKIIMU C HATypalbHBIM M IEJIbIM TMOKa3zareneM, rpaduk
KOPHS N-0i CTeNeH! Kak PYHKIMU 0OpaTHOM CTENEHU C HATypalibHbIM MOKa3aTeNeM;

OTIEpUPOBATh TMOHATHAMH: JIMHEWHAs, KBaJpaTU4YHAs M ApOOHO-TMHEHHas (yHKIUH,
BBITIOJHSTH 3JIEMEHTAPHOE UCCIIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB;

cBOOOJHO ONEpUPOBATh MOHATUAMHU: TOKa3aTesbHAsA U jorapudmuyeckas QyHKIHH, X
CBOMCTBA U TpadUKu, UCTIOIB30BaTh UX TPpa(UKHU I pelIeHUs] ypaBHEHUM;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETPUUYECKAS] OKPY>KHOCTb, OINpEICICHHE
TPUTOHOMETPUUYECKUX (PYHKIIHI YUCIOBOTO apTryMEHTa;

UCTONb30BaTh Tpaduku (PyHKIUN UIS UCCIENOBAHUS MPOIECCOB U 3aBUCHUMOCTEH MpU
peIlIeHnH 3a/1a4y U3 JIPYruX y4eOHbIX NMPEAMETOB U pealbHOM KU3HU, BbIpaxaTh (HopMysiaMu
3aBUCUMOCTH MEX]ly BEJIMUYUHAMH;

Havasna MaTeMaTH4ecKOro aHaIm3a:

CBOOOJHO OINEpUPOBATh MOHATUSAMU: apu(PMeTHUecKass U reoOMETpUYEcKas Iporpeccus,
OeCKOHEYHO yObIBaIOIIAs TeOMETPUIECKAst TPOTPECCHs, TUHEHHBIN U SKCTTOHEHITUATBHBINA POCT,
dbopMyIa CIIOKHBIX TPOIEHTOB, UMETh MIPEJICTABIIEHUE O KOHCTAHTE;

UCII0JIb30BaTh MPOTPECCUH VISl PEILICHUS PEAIbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa;



CBOOOJHO  ONEpUPOBAaTh TMOHSTHSMHU:  IOCJIEIOBATEIbHOCTb, CIOCOOBI  3aJaHUs
NIOCJIEIOBATENBHOCTEN, MOHOTOHHBIE W OTPAHMYEHHBIE IIOCJIENOBATENBHOCTH, ITIOHUMAaTh
OCHOBBI 3apO>K/ICHHSI MATEMAaTHYECKOr0 aHAJIN3a KaK aHajn3a OECKOHEYHO MaJIbIX;

cBOOOJHO ONEpUPOBaTh MOHATHUSMU: HENpepbIBHbIE (YHKIMHU, TOUKU pa3pbiBa rpaduka
(GYHKIIUU, aCHMIITOTHI Tpaduka GyHKIINH;

CBOOOJHO ONEPUPOBATH MOHATHEM: (PYHKIUS, HENpEphIBHAS HA OTPE3KE, NMPUMEHSTH
CBOMCTBA HEMPEPHIBHBIX (PYHKIUH JJI PELICHUS 33/1a4;

CBOOOJHO OIEpUpOBaTh TMOHATUSMU: TepBas W BTOpas MPOU3BOAHBIE (PYHKIIMH,
KacarenbHas K rpaduky QyHKINY;

BBIYMCIIATh IIPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YacTHOTO M KOMIIO3MIMM JBYX
(GyHKUMNA, 3HATh MPOU3BOJHBIC AJIEMEHTAPHBIX (PYHKIUMT;

UCIOJIB30BaTh T€OMETPUUECKUI U (PU3UUECKUI CMBICI TPOU3BOAHOM JUISl pELICHUS 3a/]1ay.

MHokecTBa H JIOTHKA:

CcBOOO/IHO ONEPUPOBAThH MOHATUSMU: MHOKECTBO, ONIEPALUU HaJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JAJisi OMCAHUS PEANIbHBIX ITPOLIECCOB
U SIBJICHUH, IIPU PEIICHUH 3a7a4 U3 IPYTUX Y4eOHBIX IPEIMETOB;

CcBOOOJHO OMNEpUpPOBaTh MOHATHAMH: ONpEIEICHHE, TEOpeMa, ypaBHEHHUE-CIEACTBHE,
CBOMCTBO MaTEeMaTHYeCKOro OOBEKTa, JI0Ka3aTeIbCTBO, pPABHOCWUJIbHBIE YpaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenuss B 11 kiacce oOydyaromuiics MOJIYYUT CIAEAYIOIIME MpPEIMETHbIE
pe3yabTaThl IO OTJCIBHBIM TeMaM pabouell mporpaMmbl Y4eOHOTO Kypca «Anredpa u Havana
MaTEeMaTU4YECKOr0 aHAIU3a»:

Yuciia ¥ BHIYHCICHNA:

CBOOOJTHO OMEpUpPOBaTh TMOHATUSAMM: HATypajJbHOE U LEJI0€ YHUCI0, MHOXKECTBa
HaTypaJIbHBIX U LEIBIX YUCEN, HCTIIOJIB30BATh MPU3HAKU eanMocTH nenbix yncen, HO/[ n HOK
HATypaJbHBIX YUCEJ JUIsl PeIIEHUs 3a/1a4, IPUMEHATh alroput™ EBKina;

CcBOOO/IHO ONEpUPOBAThH MOHITHEM OCTaTKa MO0 MOAYJIIO, 3alIUChIBATh HAaTypajibHbIC YHCIIa
B Pa3JIMYHBIX [O3ULUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YMCIO M MHOXKECTBO KOMILJIEKCHBIX
YHUCeJl, NPEICTaBIATh KOMIUIEKCHBIE YHCIIA B aIre0pandyecko 1 TPUrOHOMETPUYECKON popMe,
BBIMOJIHATH apu(pMETHUECKHE ONIepallii C HUMU U U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPaBeHCTBA:



CBOOOJHO  ONEpUpPOBATH  MOHATUSIMHU:  HUppAIlMOHAJIbHBIE,  IOKa3aTelIbHble U
Jorapu(pMUYECKUE HEPaBEHCTBA, HAXOAUTh MX PEIIEHHS C TOMOLIBI0 PaBHOCHIbHBIX
EPEXO0B;

OCYIIECTBIISATH OTOOP KOPHEN NpU PElIEeHUU TPUTOHOMETPUUECKOTO YpaBHEHMUS;

CBOOOZHO OIEPUPOBaTh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NPUMEHSTH
HeoOxoauMble (DOPMYJIBI JIJISl PELICHHS OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCWJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUS, HAXOIUTh PELIEHUS CHCTEMBI U COBOKYITHOCTEHN
paloHaNIbHBIX, HMPPALMOHAIBHBIX, IOKA3aTEIbHBIX M JIOTApUPMUUYECKUX YPABHEHUH U
HEPABEHCTB;

pemarhb paloHaIbHbIE, UppaLMOHATIbHBIE, MOKa3aTebHbIE,
JOorapu(pMUYECKHE U TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, COAEpPKALIUE MOTYIIU
Y TIapaMeTphl;

OPUMEHATH IpaduuecKue METObI JUIsl pEIICHNs YPaBHEHUH U HEPABEHCTB, a TAKXkKe 3a7a4
C IapaMeTpaMus;

MOJIEJIMPOBAaTh peajbHblE CHUTyallUd Ha S3bIKE alreOpbl, COCTaBIATH BbIPAXKECHMUS,
YpaBHEHUS, HEPABEHCTBA M UX CHCTEMBI IO YCJIOBHUIO 3a/Ja4d, UCCIENOBATH IOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM ammapaTa aareOpbl, MHTEpIPETUPOBATD MOJIYYEHHBIN pe3yIbTar.

DYHKUMH U TPAPUKH:

CTpOUTh TpadUKH KOMMO3UIMHU (YHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCIICJIOBAHMS U CBOMCTB KOMITO3ULIMHU ABYX (DYHKIIHIA;

CTPOUTH T€OMETpUYEeCKUE 00pa3bl ypaBHEHH M HEPABEHCTB HAa KOOPAMHATHOM TNIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH  MOHATUAMM: TIpadUKd  TPUTOHOMETPUUECKUX (PYHKILIUH;

OPUMEHATh (YHKIUU [ MOJEIMPOBAHUS M UCCIEIOBAHUS peallbHBIX MIPOIECCOB.

Havana MaTeMaTH4eCKOro aHaIm3a:

UCTIOJb30BaTh TMPOM3BOAHYIO JJII UCCIEIOBaHMS (PYHKIMH HA MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOOJbIlIeEe U HAUMEHbIIEE 3HAUEHHsI (PYHKIIMHA HEPEPHIBHON Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOAHYIO JJI HAXOXKACHHSI HAWIYYIIEro PelieHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COLMAIbBHO-DKOHOMHYECKHUX, 3a/1adax, JJIsl ONPEAENICHHs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJJaHHOTO (HOPMYJIION WK rpaduKom;



CBOOOJIHO ONIEPUPOBATH MOHITUAMU: IEPBOOOpa3HAasi, ONPeAeNEHHBIN UHTErPpall, HAXOAUTD
nepBOOOpa3HbIE 3JIEMEHTAPHBIX (DYHKIMI M BBIUUCIATH MHTErpain mno ¢opmysne HproTtoHa-
JleiiOHuma;

HaXOJMTh IUIOMIAAN IUIOCKUX (GUTYp M OOBEMBI TElI C TOMOIIBIO HHTErpajia; UMETh

IIPEICTABIICHHE O MAaTEMATHYECKOM MOJCIMPOBAaHUM Ha IPUMEPE
cocTaBiieHus TudPepeHInaTbHBIX YPAaBHEHU;

peliaTh IpUKIaIHbIC 33a4i, B TOM YHUCIIE COIMATbHO-9KOHOMUYECKOTO M (PH3UIECKOTO
XapakTepa, CPeACTBAMU MAaTEMAaTUYECKOIO aHAIU3A.

Peanu3anusi BOCIUTATEIbHOI0 NOTEHINAIA:

* YCTAaHOBJICHHUE JOBEPUTEIBHBIX OTHOLIEHUI MEKy YUUTEIIEM U €r0 YUEHUKaMHU,
CHOCOOCTBYIOLIUX MO3UTUBHOMY BOCHPUSATHIO yUalTUMUCS TPEOOBaHUHN U MPOCHO yUUTEINS,
NPUBJICYCHHUIO UX BHUMAHUS K 00CYKJaeMOi Ha ypoke MH(pOpMAaIiK, aKTUBU3AIMH UX
II03HABATEILHON JICATCIbHOCTH;

* MOOYXJEeHHE IIKOJbHUKOB COOMIOJaTh Ha YpPOKE OOILIEHNPHUHATHIE HOPMBI IOBEICHUS,
npaBuiia OOLIEHUSI CO CTApIIMMH (YUUTEISIMU) U CBEPCTHUKAMU (IIKOJIbHUKAMHU), IPUHIUIIBI
y4eOHON JUCUMIIMHBI U CAMOOPraHU3alUy;

-[IPUBJICYEHUE BHUMAaHUS IIKOJBHUKOB K ILIECHHOCTHOMY AacCIEKTy H3y4aeMbIX Ha ypOKax
SBJICHWM, OpraHu3amuss HUX padoThl C TMOJydyaeMOW Ha YpOKE COIUAIbHO 3HAYUMOU
uHbopMaIueil — UHUIMHPOBAHUE €€ OOCYXKIEHUS, BBICKA3bIBaHHUS OOYYAIOIMIMMHCS CBOETO
MHEHUS 10 €€ MOBOJY, BHIPAOOTKH CBOETO K HEM OTHOILIECHUS;

* HCHOJb30BAHHE BOCIUTATEIBHBIX BO3MOKHOCTEW COEpkKAHUS YUEOHOTO MpeaMeTa yepes
JEMOHCTPALIUIO JIETAM IMPUMEPOB OTBETCTBEHHOT'O, I'PaKJIAHCKOTO TOBEJICHHUS, MPOSIBICHUS
YeJI0BEKOIIO0US U 100pOCEPACUHOCTH, YEPE3 OA00P COOTBETCTBYIOIUX TEKCTOB JJIsl YTCHHUS,
3aja4 JUIsl pelieHus, IpoOJIEMHBIX CUTYallui AJisl OOCYKICHUS B KJ1acce;

-IPUMEHEHNE Ha ypOKE MHTEPAKTUBHBIX (POpM pabOThl 00YyUArOMIUXCS: MHTEIIEKTYaJIbHbIX
UI'p, CTUMYJMPYIOIIMX MO3HABATEIbHYI0 MOTHBALMIO IIKOJBHUKOB; AUIAKTUYECKOTO TeaTpa,
/1€ MOJTYYEHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TEATPAIBHBIX IMOCTAHOBKAX; JUCKYCCHUH,
KOTOpbIE JAal0T O0YyYarolUMCs BO3MOXHOCTh MPHUOOPECTH OMBIT BEJEHUS KOHCTPYKTHBHOTO
JManora; rpynmnoBod paboTsl Wi paOOThl B Mapax, KOTOPbIE y4yaT MIKOJbHUKOB KOMaHJIHOM
paboTe U B3aUMOJEHCTBUIO C IPYTUMH J1€TbMU;

* BKJIIOYEHHE B YPOK HIPOBBIX MPOLEAYP, KOTOPBIE IOMOTAKT IMOAJAEPkKaTb MOTHUBALMIO
JETEN K IOJIyYEHUIO 3HAHWM, HAJIAKWBAHWIO MO3UTUBHBIX MEXINYHOCTHBIX OTHOLIEHUI B
KJIacce, MOMOTaloT YCTaHOBIICHUIO JOOpOXkKeNaTeIbHON aTMOc(hephl BO BpeMsl YPOKa;



e opranm3anusi 1medcTBa MOTHBHPOBAHHBIX U JPYAUPOBAHHBIX OOYyUYaIONIUXCS HaA HX
HEYCIEBAIOIIMMH OJHOKJIACCHUKAMHM, MAIOLIETO IIKOJBHUKAM COLHUAIIBHO 3HAYMMBIN OIBIT
COTPYJHHUYECTBA U B3AUMHOMN MTOMOIIIH;

* MHULIMMPOBAHUE U MOAJAECPKKA MCCIIEIOBATEIbCKON JIESTEIbHOCTH IIKOJIBHUKOB B PaMKax
pealn3alii UMH WHJIWBUAYAJIBHBIX W TPYIIOBBIX HCCIEAOBATEIBLCKUX IMPOEKTOB, YTO JacT
IIKOJIbHUKAM BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEIICHUSI TEOPETUUECKOMN
po0JieMbl, HABBIK T€HEpUPOBaHUS U 0(DOPMIIEHUSI COOCTBEHHBIX UJEH, HABBIK YBAXKUTEIHHOTO
OTHOILICHUS K YyXUM HjaesM, opopMIIeHHBIM B paboTax JpPyrux HCCieaoBaTeNeii, HaBbIK
yOJIUYHOTO BBICTYIUICHHUS MIEpe]l ay AUTOPUEH, apryMEHTUPOBAHUS U OTCTAaUBAaHUS CBOEH TOUKH
3pEHUS.

BocnuraresibHblii  moTeHnMaa ydeOHoro mpenMera «MarTemMaTHka)y o0ecreunBacT
peanu3aIuio 1eJeBbIX MPUOPUTETOB BOCTIUTAHUS O0yYAIOIIMXCA HA YPOBHE CPEHEr0 00IIero
o0OpazoBaHusi pOPMUPOBAHUE COLMATIBHO 3HAUMMBIX [IEHHOCTHBIX OTHOIICHUM:

* K TPpyJAy KaK OCHOBHOMY CIIOCOOY JOCTHXEHHUSI >KM3HEHHOTO OJIarornoiyyusi 4esiOBEKa,
3QJI0Ty €Tr0 YCIEHOIro Mpo(ecCHOHAIBHOTO CaMOOIIPEEICHUS U OLLYIICHUS YBEPEHHOCTH B
3aBTpalIHEM JHE;

-K CBOEMY OTE€YECTBY, CBOEC Masiol u 00bInoi PoguHe kak MecTy, B KOTOPOM YEJIOBEK BHIPOC
Y TO3HAJI IIEPBbIE PAJOCTH M HEyJauu, KOTOpas 3aBElIaHA €My IMpEIKaMU U KOTOPYH HYKHO
obeperarts;

-K TOpUpPOJe KaK MCTOYHHUKY >KH3HM Ha 3emiie, OCHOBE CaMOr0 €€ CyIIECTBOBaHUS,
HYXJAIONIENCS B 3a1IMTE U NOCTOSSHHOM BHUMAHHUU CO CTOPOHBI YEJIOBEKA,;

-K MUPY Kak TJIaBHOMY MPHUHIIMITY YEJIOBEYECKOTO OOIIECKUTHS, YCIOBUIO KPEMKOU APYKOBI,
HaJaKUBaHUSI OTHOILIEHUN C KoJUleraMH 1o pabore B OyAyllleM U CO3/1aHus OJaronpusiTHOro
MUKpPOKJIUMATa B CBOEH COOCTBEHHOMN CEMbE;

* K 3HAHHSIM KaK MHTEJUIEKTYaJbHOMY pecypcy, o0ecreunBamieMy Oyayiiee 4eoBeKa, Kak
pe3ynbTaTy KpOMOTIUBOTO, HO YBIIEKATEIBHOTO YYEOHOTO TPY/Ia;

-K 3JI0POBBIO KAK 3aJIOTy JOJITOM ¥ AKTUBHOMW >KU3HU YEJIOBEKA, €r0 XOPOIIETO HACTPOCHHUS U
ONTUMHUCTAYHOTO B3IJISIIA HA MUD;

-K OKpY>KalolllUM JIIO/ISIM Kak Oe3yCIOBHON M aOCOJIOTHOM IIEHHOCTH, KaK PaBHOMPABHBIM
COIMAJIbHBIM MapTHEpaM, C KOTOPBIMU HEOOXOIMMO BBICTpaWBaTh JOOpOKENIATENbHbIC U
B3aMMOIIO/IJICP>KMUBAIOIINE OTHOUICHUS, JAIOIIUE YEIOBEKY PaloCTh OOIIEHUS U TTO3BOJISIIOLITNE
u30eraTh 4yBCTBa OJJUHOYECTBA;

-K caMUM ce0e KaK X035€BaM CBOEH CyAbObI, CAMOOIIPEACIISIONINMCS M CAMOPEATH3YIOITUMCS
JUYHOCTSIM, OTBEUYAIOIIUM 3a CBOE COOCTBEHHOE OyayIIee.
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[ToBTOpenue, o6o0IICHNE,
. 5 2 https://m.edsoo.ru/fl11c4
CHCTeMaTH3alys 3HaHUI
afd
OBIIEE KOJIMHECTBO YACOB 136 10

I10 ITPO'PAMME
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11 KITACC

KoaunuyecTBO 4acos

Nt DJIEeKTPOHHBI
n| HauMeHoBaHue pa3aesnoBu Kontpobn MpakTHeck (uudposbie)
/ | TeM mporpamMmbl Bcero o0pa3oBarelit
ble padoThI ue padoTbl
n pecypchl
Uccnenoanue GpyHKIMii C bubmotexa I
1 A YHRL . 22 1 https://m.edsoo.
MTOMOIIBIO TPOU3BOTHON
afd
bu6nuoreka [
2 [lepBooOpa3Hast u UHTErpa 12 1 https://m.edsoo.
afd
I'paduxm
TPUTOHOMETPUYECKIX bubnmoreka [
3 (byHKIHIA. 14 1 https://m.edsoo.
Tpuronomerpuyeckue afd
HEpaBEeHCTBA
WppanmonansHbIE,
PP bubnuoreka 1
MOKa3aTeIbHBIC U
4 24 1 https://m.edsoo.
norapupMuvecKue ofd
HEepaBEHCTBA o
bubnuoTteka [
5 KommekcHbie uncia 10 1 https://m.edsoo.
afd
bubnuorexka 11
6 HarypanbHble u nenble yncna 10 1 https://m.edsoo.
afd
7 Cuctembl palluOHATbHBIX, 12 1 bubnuorexka 11
HPPalMOHAIBHBIX https://m.edsoo.
MOKa3aTeIbHBIX U afd
Jorapu(pMUUECKUX ypaBHEHUN
bu6nuoreka 1
8 3agauu ¢ mapaMmeTpamu 16 1 https://m.edsoo.
afd
[ToBTOpEeHme, 06001IeHNE buGmotexa I
9 3 ’ o 16 2 https://m.edsoo.
CUCTEeMAaTH3aIHs 3HAHUHA
afd
OBIIEE KOJIMYECTBO HACOB
- 136 10 0

I10 ITIPOT'PAMME
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MPOBEPSIEMBIE TPEFOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHON MTPOT'PAMMBI

10 KIIACC

Kon
MPOBEPSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHOM MPOrpaMMbI CpeIHero o0uero 00pa3oBaHus

1 Yyuicia U BBIYKUCIIEHUS

OHepI/IpOBaTL MOHATUAMU: PALUOHAJIBHOC U JIECTBUTEIIBHOE qucio,

1.1
OOBIKHOBEHHAs! U JECATHYHAs APOOb, TPOLEHTHI

12 BoemonHate  apupmernyeckue — omepalMu € PalMOHATIBHBIMU U

I[CﬁCTBHTGJILHBIMH qucjaaMu

Bomonusate  npuOmMIDKEHHBIE  BBIYMCICHUS,  UCIOJB3Ys — IpaBWIia

1.3 .
OKpYTJICHUS, IeJIaTh IPUKUIKY U OIICHKY PEe3yJIbTaTa BRIYUCICHUN

OnepupoBaTh MOHATUSAMU: CTENEHb C IEJIBIM MOKa3aTeIeM, CTaHIapTHAs
¢dopma 3amucu IEHCTBUTENBHOTO YHCIIA, KOPEHb HATYpPaJbHOW CTEICHU;
UCIOJIb30BaTh MOAXOAILYI0 (OPMY 3aIMCH ACHCTBUTEIbHBIX YHCEN JUIS
pelIeHNs MPaKTUYECKUX 3a]a4 U PEJICTaBICHUS JaHHBIX

1.4

OnepupoBaTh MOHATHSMH: CHUHYC, KOCUHYC M TaHT'€HC IMPOU3BOJILHOTO
1.5 yria; MCIOJIb30BaTh 3allUCh MPOU3BOJIBHOIO Yyrja dYepe3 oOpaTHbIE
TPUTrOHOMETpHUUYECKHE DYyHKIMU

2 YpaBHEHMS 1 HEPAaBEHCTBA

OnepupoBaTh MOHATUAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palroOHAIBHOE, MPPALMOHAIBHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE

Bemonuate mpeoOpa3oBaHuS TPUTOHOMETPUYECKHX — BBIDAKEHUH U
pelaTh TPUrOoHOMETPUUECKHUE YPAaBHEHUS

22

BeImonsATh Mpeodpa3zoBaHus LENbIX, PALMOHATIBHBIX U HPPAITHOHATEHBIX
23 BBIDAKECHUM M pellaTb OCHOBHBIC THUIIBI LEIbIX, PAlUOHAIBHBIX W
VPPALMOHAIIBHBIX YPAaBHEHNUH U HEPAaBEHCTB

IIpuMeHATH ypaBHEHUS U HEPABEHCTBA Ul PELICHUS MAaTEMaTUYECKHUX

24 . .
3aJla4 ¥ 3aaa4 U3 pas3IndIHbIX obnacrei HAaYKH U PCAJIbHOU KHU3HU

MonenupoBaTh peajbHbIE CUTyallUM Ha SI3bIKE anreOpbl, COCTABISTH
2.5 BBIPKCHHUS, YPABHEHUs, HEPABEHCTBA 110 YCIOBUIO 3aJa4M, UCCIIEI0BAThH
MOCTPOCHHBIE MOJIENN C HCTIOIb30BAaHUEM alllapara anreopbl

3 DOyHKINU U TpaduKH

OnepupoBaTh NOHATHAMH: (YHKLHUS, CIOCOOBI 3amaHus (PyHKUIUH,

3.1 .
o0nacTh oOmpeneNeHus U MHOXKECTBO 3HAadeHWH (yHKuuMH, Trpadpux




GbyHKIMH, B3aUMHO 00OpaTHbIE PYHKIUU

OnepupoBaTh MOHATHSIMH: YETHOCTh U HEUETHOCTb (YHKIUHU, HYJIU

32
(GYHKITIH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonb3oBate rpaduku GyHKIUH IS pEIIeHUs] YpaBHEHUN
14 Crpoutrb W uWTaTh TpaduKH JHMHEHWHONH (YHKIMH, KBaJIpaTHUYHON
) (GyHKINH, CTENeHHOW (DYHKIMHM C IIEeJIBIM TTOKa3aTeIeM
Ucnonb3oBatk rpaduku (yHKIUN 78 KUCCIEIOBAHUS TPOIECCOB H
35 3aBHCHUMOCTEH NpU pEelIeHHH 33Jad U3 JAPYTUX Y4YEOHBIX MPEIMETOB U
' peabHON  JKHM3HH, BBIpaXaTh (QOpPMyJaMU 3aBUCUMOCTH  MEXIY
BETMYMHAMU
4 Hauana maremaTuueckoro aHajimsa
41 OnepupoBaTh MOHATHSIMH: IOCJIEAOBATEIBHOCTh, apupMeTHdecKas u
' reoMeTpuuecKasi Iporpeccuu
OnepupoBaTh MOHIATHSIMH: OCCKOHEUHO YOBIBaIOIIasi TeOMeTpHYecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO  YOBIBAaIOIIEH  TE€OMETPUUYECKOM
porpeccun
43 3aaBath MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcrnonp30BaTh  CBOMCTBA TMOCIENOBATENBHOCTE W IMPOTPECCH A
) pElIeHUs pealIbHbIX 3aja4 MPUKIIAJHOTO XapaKTepa
5 MHokecTBa U JIOTMKa
5.1 OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONIEpAllMH HaJl MHOKECTBAMHU
Hcnonp3oBath TEOPETUKO-MHOKECTBEHHBIN amnmapaTr i  OMHCAHUS
52 pealIbHBIX MPOIIECCOB U SIBJICHUIA, PU PEIICHUH 33/1a4 U3 APYTUX YUSOHBIX
MIPEeIMETOB
53 OnepupoBaTh  TMOHSATUSIMU:  OIpENEJICHHE, Teopema,  CIEJCTBUE,
' JIOKAQ3aTeJIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NMPoBEPSIEMOro .
00pa3oBaTeILHOM MPOrpaMMbI CpeIHero o0uero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYMCIECHUS
OnepupoBaTh MOHATUAMH: HATypaJlbHOE, II€JIO€ YHUCIIO; HCIOIb30BAThH
1.1 MPU3HAKU JIETMMOCTH LENbIX YHCEN, PA3lOoKEeHHE 4Yucia Ha IPOCThIE
MHOKHUTENH VISl peIICHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHb C PAIMOHATLHBIM MTOKA3aTeIeM
13 OnepupoBaTh NOHITUSIMH: JIOrapu(M UKcia, 1eCATUYHbIC U HATYpaJIbHbIE

aorapumMsl




YPaBHeHI/IH 1 HCPABCHCTBA

2.1

[IpumeHsiTh cBOWCTBa CTENEHU JUid MpeoOpa3oBaHUsl BbIPAXKECHUH,
OIEpPUPOBATh IOHATUSAMHU: IIOKA3aTEIbHOEC YPAaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPAaBEHCTB

22

BrImonHATh npeoOpa3oBaHMUsA BBIPAKEHHN, COIEpXKAIIUX JIOTapu(MBI,
OINIEpPUPOBATH MOHATUAMU: JOTaApUPMHUECKOE YPABHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

Haxonuts perenus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB

24

OnepupoBaTh MOHATHAMU: CUCTEMA JIMHEHHBIX YPABHEHUN U €€ PEIICHUE;
UCIIOJIB30BaTh  CHCTEMY JIMHEWHBIX YPAaBHEHUM I pELICHUs
MPAKTHUYECKUX 3a7a4

2.5

Haxomute  pemieHns  OpOCTEMIIMX  CHCTEM W COBOKYITHOCTEW
palMOHAIBHBIX YPABHEHUM U HEPABEHCTB

2.6

MO,Z[GJII/IpOBaTb pPCaJIbHBIC CUTyallUM Ha A3BbIKC aJII CGpBI, COCTaBJIATH
BBIPpAXXCHUA, YPABHCHUA, HCPABECHCTBA U CUCTCMBI IO YCJIOBUIO 3aJadvu,
HCCIICA0BATh NIOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allllapara anre6p51

DyHKINUH U TpaduKH

3.1

OnepupoBaTh TMOHATHAMHU: TEpHOAWYECKAas (QYHKIUSA, MTPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOUKH IKCTpeMyMa (yHKIUH, HauOoJblIee U
HavMeHbIIee 3HaYeHUS! QYHKINU Ha MPOMEXKYTKE; UCIIOIb30BATh UX JUIS
uccneoBaHus QyHKIMH, 331aHHOM TpaduKOM

32

OnepupoBaTh NOHATUAMH: TPapUKU MMOKA3ATEIBLHOU, JOrapu(pMUIECKOM
U TPUTOHOMETPUYECKUX (GYHKUMH; M300pakaTh MX Ha KOOPJIMHATHOM
IJIOCKOCTH M UCTIOJIBb30BATH JUJISl PEIICHUs YPABHEHNU U HEPAaBEHCTB

3.3

N300paxkaTh Ha KOOPAMHATHOM TUIOCKOCTH TpadUKA  JTMHEHHBIX
YPaBHEHHH W UCIOJb30BaTh HUX [UId PEIICHHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUI

3.4

Hcnonb3oBate rpaduku (GyHKUMH IS HCCIEIOBAHUS IPOLIECCOB H
3aBUCUMOCTEH U3 APYTUX YUEOHBIX TUCLMILINH

Hauana maremarudeckoro ananmnsa

4.1

OnepupoBaTh MOHATUAMHU: HENpepbIBHAas (QYHKUUS, MPOU3BOJHAS
(GYHKLIMHU; MCIIOJNB30BaTh I'€OMETPUYECKUH M (U3NYECKUH CMBICI
IIPOU3BOAHOMN IS peIlIeHUs 3a/1a4

42

Haxomuth  mpou3BOAHBIE — DJIEMEHTAPHBIX  (YHKLUUH,  BBIYUCIATH
MIPOU3BOHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO QYHKIUI

43

Hcnonp30BaTh  MPOM3BOAHYIO Il HCClIeAOBaHHUA  (QYHKUIUU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATH PE3YJIbTAaThl UCCIEI0BAHUS K
HOCTPOCHUIO IrpahuKOB

44

Hcnonw3oBaTh MPOU3BOAHYIO I HAXOXKACHUA HAWJITYUHICTO PCHICHUS B
INPUKIAAHbIX, B TOM YHUCJIC COIUAIIBHO-9KOHOMHWYCCKHUX, 3aadax

4.5

OHepI/IpOBaTb TIOHATHUAMM: nepB006pa3Ha;1 U  HHTCrpajl; I[IOHUMATb




I‘eOMeTpI/I"IeCKI/Iﬁ u (I)I/I3I/I‘ICCKI/II‘/’I CMBICJI MHTEI'pajia

4.6

Haxogute mnepBooOpa3Hble  yIeMEHTApHBIX  (DYHKIUI, BBIYUCIATH
uHTerpai no Gopmyne Herotona — Jleitbnuia

4.7

Pemate npukiagHbie 3a1a4, B TOM YHACIIEC CONUATBHO-IKOHOMHYECKOTO
U QU3MUECKOTO XapaKTepa, CPeICTBAMH MAaTEMAaTHIECKOTO aHAIN3a




INPOBEPAEMBIE DJIEMEHTBI COAEP/ KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COAECPKAHUSA

Kon
1 Uucna 1 BBIYUCIICHUS
Pammonanbueie  ymucna. OOBIKHOBEHHBIE M JIECATHYHBIE ApOOHM, TIPOLIEHTHI,
OecKkOHEYHbIe  MepHoAuYeckue  JpoOu.  ApudmMerndyeckue  omepamuu  C
1.1 palMoHaIbHBIMU YHCIIaMU, MpeoOpa30oBaHUs YUCIOBBIX BbIpakeHUM. lIpuMenenue
npoOeil M MPOLIEHTOB JUIsl pelIeHUs] NPUKIAJHBIX 3a7ad U3 PasIM4YHbIX OTpaciieit
3HAHUM U peATbHOM KU3HHU
JelictBuTenpbHble  uMcia.  PalMoHanbHblE M MPpAlMOHAJIBHBIE  YHCIIA.
1.2 ApudmeTrnueckue omepanun ¢ JACUCTBUTEIbHBIMU uuciaamu. [IpuOmmkéHHbIe
BBIUYMCIICHUS, IPaBUJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BbIUUCICHUM
Crenenp ¢ mensiM mnokaszareneM. CranpapTHas ¢opma 3amucd JeHCTBUTEIBHOTO
1.3 yucna. VMcnonp3oBaHue noaxonsmeid (GopMbl 3almucu IEWCTBUTEIBHBIX YHCEN IS
pelIeHNs IPAKTUUECKUX 3a]a4 U IPECTaBICHNS JaHHBIX
1.4 ApudmeTnueckuii KOpeHb HaTypasibHOH creneHu. JleiicTBus ¢ apudmMeTndecKuMu
' KOPHSIMHU HAaTypaJbHOW CTEIIEHH
L5 CuHyCc, KOCMHYC M TaHT'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxnaecTBa u TOXIECTBEHHBIE TPE0OPa30BAHNUS
9 [IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAYKECHUM. OcHOBHBIE
' TPUTOHOMETpUUYECKHE (HOPMYIIbI
3 YpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Meron
HMHTEPBAJIOB
2.4 | Pemenue nenbix 1 ApoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenue upparmoHaibHbIX YPAaBHEHUN U HEPABEHCTB
2.6 | PemieHue TpUrOHOMETPUYECKUX YPaBHEHUI
27 [IpuMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MATEMaTUUECKUX 3a7a4 U 3a/1a4
' U3 pa3iIMyHbIX 00JacTel HAyKH U pealbHOM JKU3HU
3 OyHKIMU U TpapUKU
11 Oynkus, cnocoOwl 3ananus ¢yHkuuu. ['paduk Qynkumu. B3anmuo oOparHbie
’ GbyHKIUH
32 OOGmactp ompeneseHdss U MHOXKECTBO 3HaueHMid Gynkmuu. Hymm QyHkiumu.

[TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU




13 CrenenHas QyHKIMS C HATYpaJbHBIM U LIeJIbIM MOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHS 71-0i CTETICHU
14 TpuronomeTrpuueckass OKpy)HOCTh, ONPEACICHUE TPUTOHOMETPUUECKUX (DYHKITHI
' YHCIIOBOTO apryMEHTa
4 Hauana maremaTtnueckoro ananusa
41 ITocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHMs ITOCJIEIOBATEIbHOCTEH. MOHOTOHHBIE
' MOCJIEIOBATEIIbEHOCTH
Apudmernueckas M TreoMeTpUYecKas Iporpeccuu. beckoHeuHO yObIBaromas
40 reoMerpuueckas mporpeccus. Cymma OeCKOHEYHO YOBIBAIOIEH TIeOMETpUUYECKOi
' nporpeccun. Dopmyiia CIOXKHBIX HPOLEHTOB. lcrosnb3oBaHME NPOrpeccuu Uit
pelIeHus: pealibHbIX 3a]a4 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa U JIOTUKA
MHoxecTBO, omepauuu Hal MHOXecTBamHu. Jlmarpammsl Oiinepa — BeHHa.
5.1 [IpuMeHeHHE TEOPETHKO-MHOKECTBEHHOIO —ammapara il OIMCaHUs pPEabHBIX
MIPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Ompenenenue, TeopemMa, CJIEICTBHE, JOKA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUSA
1 Hucna u BEIYUCIICHUS
1.1 Harypanbnblie u nenble uyncina. [Ipu3Haku AeTMMOCTH HEIbIX YUCET
1.2 Cremnenb ¢ palloOHATBHBIM TIOKa3zateneM. CBOKWCTBA CTENEHU
1.3 Jlorapudm yncna. JlecaTu4HbIE U HATYpaJIbHBIE TOTapU(BMBI
2 VYpaBHEHHUsI 1 HEPABEHCTBA
2.1 [IpeobpazoBaHue BEIPAKESHHA, COAEPKAIIHX JIOTapU()MbI
29 [Ipeo6pa3oBanue BeIpaXXeHUM, COACPKAIINX CTENIEHH C palliOHATbHBIM
’ MoKazaTeJieM
23 IIpuMepsl TPUrOHOMETPUUYECKUX HEPABEHCTB
24 [TokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHS U HEPAaBEHCTBA
26 Cucrembl JMHEHHBIX YypaBHEHMI. PelleHne npuKiIagHbIX 3a7ad € IOMOLIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucteMbl 1 COBOKYITHOCTH PAIIMOHATBLHBIX YPaBHEHUN 1 HEPABEHCTB
)8 [IpuMeHeHue ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX
’ 3a/1a4 M 337124 U3 Pa3IuvIHBIX 00JacTell HAYKU U peaTbHOM KU3HU
3 OyHKIMU U TpaQUKH
3.1 Oyukuus. Ilepuonnueckue ynkuuu. [IpoMexyTKu MOHOTOHHOCTH (DYHKITUH.




Maxkcumymbl 1 MUHUMYMBbl QyHKUIuU. HaunOomnbiiee 1 HauMeHblIee 3HaUYEHUE
(GYHKIIUM Ha IPOMEXKYTKE

32 Tpuronomerpuyeckue QyHKIMH, UX CBOICTBA U TpapuKu
33 [Toka3zarenbHas u JorapudmMuyueckas GyHKLUUH, UX CBOWCTBA U Tpaduku
34 Ucnonb3oBanue rpadmkoB GyHKIUHN IS pEIICHUS YPaBHEHUN M TUHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (GYHKUMHA 11 HUCCIENOBAHUS  IPOLIECCOB U
3.5 3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT NMPHU PEUICHUH 3aJad U3 JIPYruX Y4eOHbIX
IIPEAMETOB U PEaIbHOM JKU3HU
4 Hayana maremMaTndyeckoro aHajimsa
4.1 HenpepriBHble pyHKIMH. MeTO HHTEPBAJIOB /JIsl pELIEHHSI HEPABEHCTB
4.2 [TpousBogHas pyHkuuu. ['eomerpudeckuii U GU3NYECKUNA CMBICIT TPOU3BOTHOM
43 [IpousBoaHbIe deMeHTApPHBIX GYHKIHUNA. DOpMyIIbl HAXOXKICHUS MTPOU3BOAHOU
’ CYMMBI, IPOU3BEACHUS M YACTHOTO (DyHKIIMIA
[IpuMeHeHHe TNPOM3BOAHON K HCCIEIOBAHUIO (PYHKUIMI HAa MOHOTOHHOCTH H
44 sKcTpeMyMbl. Haxoxnenne HanOobIIero 1 HauMEHbIIEro 3Ha4eHus] QyHKIUN Ha
OTpe3Ke
ITpumeHeHne NPOU3BOAHON I HAX0XKIEHUS HAWTYYIlIEero PELIEHHs B IPUKIIAIHBIX
4.5 3ajjayax, JAJs OINpeAeNieHHs CKOPOCTH Ipoliecca, 3aJaHHOro (opmysnol wiu
rpagukom
4.6 [TepBooOpasnas. Tabnwuia nepBooOpa3HbIX
47 WuTerpain, ero reoMeTpuyecKuii 1 GU3NIECKUid CMBICT. BeruucieHne naTerpaia mo

dbopmyne HetotoHa — JleliOHuIa




IMPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHMS OCHOBHOM OBPA3OBATEJBHOM IMPOT'PAMMBI CPEJHEI'O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM Pe3yJbTATAM 0CBOEHMSI
NpoBepsieMoro OCHOBHOI 00pa30BaTeJIbHOM NPOrPaMMBbI Cpe/IHEro 00111ero
TpeOOBaHHUA o0pa3oBaHusi

Brnanenne MetogamMM J0Ka3aTeNbCTB, aJrOPUTMAMM pELICHUs 3ajad;
yMeHue (OopMyJIHpOBaTh U ONEPUPOBATh IMOHATHAMHU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBHUE, CBOICTBO, INPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIC ()OPMYIUPOBKH; IPUMEHSTh UX; yMEHUE (POpMyIupoOBaTh
o0paTHOE U IPOTUBOIMOJIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDPBI, HCIONb30BaTh METOJ, MaTEMaTHMYECKONM WHAYKINH;
IPOBOAMTH JIOKAa3aTeJIbHbIE pACCYKIACHHsS TpU pelIeHuH 3ajad,
1 OLICHMBATh  JIOTMUECKYIO0 TPAaBUIBHOCTb  pacCCyKIEHUH; yMEHHE
OTIEpUPOBATh MOHATHSIMH: MHOXECTBO, MOJAMHOECTBO, ONEpaluy Haj
MHOKECTBAMHU; YMEHHE HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAaHUs PeabHbIX IPOLECCOB U SBJICHUI U MPU peLIeHUH
3aJa4, B TOM YHCJIE€ M3 JPYrUX Y4YeOHBIX MpPEIMETOB; YMEHHE
OIIepUpPOBaTh NOHATUAMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad HA
IUIOCKOCTH; YMEHHE 3a/aBaTh M OIHUCHIBaTh TIpadbl pPasIUUYHBIMU

croco6aMu; CIOJIb30BaTh rpadbl IPU PELLICHUH 3a/1a4

YMmenue ONCpUPOBAThH IOHATUAMU: HATYpPaJIbHOC 4YHCJIO, LEJI0C YHUCIIO,
CTCIICHDb C LCJIBIM ITIOKA3aTCJICM, KOPCHb HaTypaHLHOP’I CTCIICHHU, CTCIICHDb
C palliOHaJIbHBIM IIOKa3aTecicMm, CTCIICHDb C JIEHCTBUTEIIHLHBIM
IIOKa3aTcJIEM, J'IOFapI/I(bM quciia, CHUHYC, KOCHMHYC W  TaHI'CHC
IMPOU3BOJIBHOT'O YHCJIda, OCTATOK IIO0 MOAYJIIO, palvOHAJIBHOC 4YHCIIO,
HppalMOHAJIBHOC YHucCJio, MHOXXCCTBA HAaTypaJIbHbIX, OCIabIX,
2 panuoOHaJIbHBIX, JIEHCTBUTEIBHBIX Yucei; yYMCHHUC  HCIIOJIB30BaThb
IMPpU3HAKHW OCIMMOCTH, HauMEHBIIHNN O6H.[PII>1 JCINTCIIb U HAMMCHBIICC
O6HI€€ KpaTHOC, aJITOPpUTM EBknuma IIpu PCIICHUHU 3a/1a4; 3HAKOMCTBO C
pas3IndHbIMHA IIO3UIIMOHHBIMHU CHUCTCMaMH CUMCIICHUA, YMCHUC
BBIIIOJIHATh BHIYHMCJICHHE 3HAUYCHUM H HpeO6p330BaHI/I$I BBIpa)KeHI/Iﬁ (¢10)

CTeNeHs MU U Jorapudmamu, npeoOpa3zoBaHus APOOHO-PAIIMOHATBHBIX

BBIPQXCHUI; yMEHHE ONEPUPOBATH MOHITHSIMM: IOCIEI0BATEIbHOCTD,




apudmeTHyecKas mporpeccusi, r’eOMeTpruieckas mporpeccus, 06CKOHEUHO
yObIBaroIasi  reoMeTpuYecKkas  MpOTPeccUs; yMEHHE  3a/1aBaTh
MOCIIEI0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
yMEHHE ONEepUpPOBATH MOHATHUSIMHU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apTYMEHT KOMIUJIEKCHOTO 4Hcia, (hopma
3aMMCU KOMILJIEKCHBIX YHCeN (FreoMeTpuueckasi, TPUroHOMETpuYecKas u
anreOpanyeckas); yMEThb MHPOU3BOAHUTH apUPMETHUECKHE IEHCTBHUS C
KOMIUJIEKCHBIMU ~ YUCJIAMH; TPUBOJUTH MPUMEPHI  HCIOJIH30BAHUS
KOMIUIEKCHBIX YHCEJI;, OMEPUPOBATh MOHATUAMM: MaTpuia 2x2 u 3x3,

OIpCaACIIMTECIIbL MaTPULBI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OPCACIIUTCIIA

YMeHue ornepupoBaTh MOHATHUSAMU: palMOHAIbHBIC, UPPALMOHAIBHEIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapumuueckue, TPUTOHOMETPHUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbl; YyMEHHUE OIEepUPOBaTh
MOHSTUSAMHU: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUW M HEPABEHCTB, PaBHOCWJIHHOCTH
yYpaBHEHUW, HEPAaBEHCTB U CHUCTEM; YMEHHE pellaTh YypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMbl C TMOMOIIBIO PA3IUYHBIX MPUEMOB; pPEIIATh
yYpaBHEHHUS, HEPAaBEHCTBA U CHCTEMbl C TIapaMeTpoM; MPUMEHSTbH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JJIsl PEIICHUS MaTeMaTHYEeCKHX

3a]a4 ¥ 337a4 U3 pa3InYHbIX 00J1acTeil HayKU U peanbHOM KU3HU

YMeHue omnepupoBarh MOHATHUAMHU: (yHKUUSA, YETHOCTh (YHKUUH,
HNePUOTUYHOCTh (YHKIMH, OIPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (DyHKLMHU, HauOoJblllee ¥ HaUMEHbLIee 3HAYEeHUs
(GYHKLINU Ha IPOMEXKYTKE, HEIIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GyHKIMY, IIepBasi U BTOpasi Mpou3BoiHAs (PYHKIMHU, T€OMETPUUECKUN U
¢u3uuecKkuil CMBICI TPOM3BOJHON, IEepBOOOpa3Hasi, ONpeaeaEHHbIN
UHTErpaJl; yMEHHE HaXOAUTh AaCUMOTOTHI rpaduka (QyHKIHH;, yMEHHE
BBIUMCJIATh INPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YACTHOTO W
KOMIO3UIMK (YHKIMHA, HAXOAUTh YpaBHEHHE KacaTelabHOW K rpaduxy
(GYHKLIMHU; YMEHHE HaXOIUTh NMPOU3BOJAHBIE IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIONb30BaTh IMPOU3BOAHYIO Ul HCCIeloBaHus (yHKIUH,
HAXOJIUTh HamOONbIIME W HAMMEHbIINME 3HaueHUs (PYHKUUIl; CTPOUTH
rpadMKd MHOTOYJIECHOB C HCIOJIH30BAHMEM arlapara MaTeMaTHIeCKOTO
aHaJIN3a; IPUMEHATh NPOU3BOAHYIO UI1 HAXOXKIEHUS HAWIY4IIero
pelmeHuss B MPUKIAIHBIX, B TOM YHUCJIE COLUAIbHO-JKOHOMUYECKHUX H

(bu3MYeCcKUX 3a7a4ax; HaXOIUTh IUIOMIAIU U 00bEMBI (DUTYP C TOMOIIBIO




HUHTCIrpajsia;, NPpUBOAUTL NNPUMEPBI MATEMATUYCCKOTO MOJCIUPOBAHUA C

OMOTIBIO T HepeHINATLHBIX YPABHEHUI

YMeHue omnepupoBaTh TOHATHSAMH: rpaduk (yHKIHH, oOOpaTHas
GyHKIMA, KOMOO3UIMS (YHKIUHA, JTUHEeHHas (YHKIUS, KBaJpaTHYHAs
byHKLUSA, panyoHagbHas byHKIHA, CTETEHHAs GbyHKIHA,
TPUTOHOMETpUYECKUEe (QYHKIHH, OOpaTHbIE TPUTOHOMETPHYECKHE
¢yHKIMU, TOKaszaTenbHass M Jorapudmuyeckas (QyHKIUH;, yMEHHE
CTpOUTh TpaduKy HM3ydeHHBIX (PYHKIMH, BBIOIHATH MpeoOpa3oBaHUS
rpaduKoB QYHKLIUH, UCIIOIB30BATh IPpaUKHU JJIs U3yUSHHS MTPOLIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 M3 JPYTUX Y4EeOHBIX HPEAMETOB U
3a1a4 U3 peajbHOM KU3HM; BBIpaXKaTh (OPMYIaMU 3aBUCUMOCTU MEXTY
BEJIMYMHAMU; UCTIONIB30BATh CBOMCTBA M TpaduKy PyHKIMH U1 peIIeHNs
ypaBHEHMIi, HEpPaBEHCTB M 3aJady C I[apamMeTpaMu; H300pakaTb Ha
KOOPJAMHATHOU TJIOCKOCTH MHOKECTBA PEIIEHU ypaBHEHUH, HEPABEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/laud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, 0JIM U YacTH, HAa JBUXKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJIOTH, 33Jla4i U3 00JacTy yNpaBJIEHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHHUS, HEPaBEHCTBA U HX
CUCTEMBI 10 YCJIOBHMIO 3aJa4yH, MCCIEAOBATh IOJyYCHHOE PELICHUE U
OLICHUBATh IIPaBJONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyallud Ha SA3BIKE MATEMAaTHUKH; COCTABIATH BBIPAXKCHUS,
YPAaBHEHHUs, HEPABEHCTBA M MX CHUCTEMbl 10 YCJIOBHUIO 33J]1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHMEM alapara

anredpbl, THTEPIPETUPOBATH NOJTYyUYEHHBIN pe3ysIbTaT

YMeHne onepupoBaTh MOHATHIMHU: CpeiHee apu(MeTHIecKoe, MeraHa,
HauOoJIbIlIee U HAUMEHbILIee 3HaYeHUs, pa3Max, JUCIEePCHs, CTaHAapPTHOE
OTKJIOHEHUE YHCIIOBOTO Ha0Opa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATH
UH(POPMALIUIO, TPEJICTABICHHYIO B TAOJIMUIIAX, HA JMarpaMmax, rpadukax,
OTPaXKAIOIIYIO CBOWCTBA PEaJIbHBIX MIPOLIECCOB U SIBICHUM; IIPEICTABIIATh
UHQOPMALMIO € TMOMOIIBIO TalJUIl W JMarpaMM; HCCIel10BaTh
CTaTUCTHUYECKUE JIaHHBIC, B TOM YHCIE C NMPUMEHEHHEM TpapuuecKux
METOJIOB U AJIEKTPOHHBIX CPEJCTB; rpaUUeCKU UCCIIEI0BATh COBMECTHbIE
HaOJIOZIGHUST C TIOMOUIBIO JWAarpaMM pacCeMBaHUs H  JIMHEHHOMN

perpeccuun




YMeHue onepupoBarh IOHATHUAMM: CIyYalHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOTO COOBITHSI; yYMEHHE BBIYHCIIATH
BEPOSITHOCTb C MCIIOJIb30BAaHUEM TIpaUuecKuX MeETOJ0B; MPUMEHSThH
(GOpMyIBI CIOXKEHHS W YMHOXCHHUS BEPOSTHOCTEH, (POpPMYITy IMOITHOU
BEPOSTHOCTH, hopMyiy bepHyu, komOuHaTOpHbIE (PAKTHI U HOPMYJIBI;
OLICHMBATh BEPOATHOCTH PEAJIBHBIX COOBITUH; YMEHHE ONEepUpPOBAThH
NOHATUAMM: CllydaliHas BEJIWYMHA, pPaCIpPElEIICHUE BEpPOSTHOCTEM,
MaTE€MaTH4YeCKOe OKMJAHHWE, OUCIEPCUS W CTaHAAPTHOE OTKJIOHEHHE
CllydallHOW BeJWYMHBI, (YHKIUM paclpelesieHuss M IJIOTHOCTH
PaBHOMEPHOIO, II0KA3aTE€IbHOTO M HOPMAaJIbHOIO PACIpEACIICHUN;
YMEHHME HCIIOJIB30BATh CBOMCTBA M3YUYEHHBIX PpACIpPENEICHUN UL
pelieHus 3aJad; 3HaKOMCTBO C IOHATHUSMHU: 3aKOH OOJIBIIMX YHCEd,
METOAbl BBIOOPOYHBIX MCCIEJOBAHUMN; yYMEHHE NPUBOIUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIINX YHCEN B NMPHPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATH MOHATUSAMU: COUYETAHUE, IIEPECTAHOBKA,
YHCIIO COYETAaHWH, YUCIIO TEepPecTaHOBOK; OMHOM HbloTOHA; ymeHue
NPUMEHATh KOMOUHATOPHBIE (DaKThl M PacCy>KJIEHUs AJIs pellieHHs 3a1a4;
OLICHUBATh  BEPOSITHOCTH  pEANbHBIX  COOBITHH;  COCTaBIATH

BEPOATHOCTHYIO MO/JIENIb U HHTEPIPETUPOBATH MOTYyUYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh INOHATHAMM: TOYKA, IpsAMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIVIA, IUIOCKUHM YrOI,
JBYI'PAaHHBIA yTroJl, TPEXTPaHHBIM YroJ, CKPEIIMBAOIINAECS IpsIMBIE,
NapaJuIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX U IIOCKOCTEH, yroi
MEXIY HPSAMBIMH, YIoJl MEXAY NPSAMON M IIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHAE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEKIY
IPSIMBIMH, PACCTOSIHAE MEXKTy TUIOCKOCTSMH; YMEHHE UCIIOJIb30BaTh IIPU
peleHnn 3ajad u3ydeHHble (akThl U TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MAaTE€MaTUYECKUE MOJEIU C IOMOIIBI0 I'€OMETPUYECKUX IOHATUH U

BCJIMYHMH, pCIIATE CBA3AHHBIC C HUMHU IIPAKTUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMU: IUIOWAAL QUIYpbl, 00BEM GUTYDHI,
MHOTOTPaHHMK, ITPABWIIbHBIII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
Ky0, mapajienenunen, npusMma, nupamuja, (urypa M IMOBEPXHOCTb
BpallleHNs, LWIMHAP, KOHYC, map, cdepa, miomanab cepsl, MIomaib
NOBEPXHOCTU MHpaMHbl, IPU3MBbI, KOHycCa, IWIMHApPA, 00bEM KyOa,

MPpAMOYTOJIBHOI'O IapaJuICIICIIMIICAa, IMHPaMUAbl, IIPHU3Mbl, HUWJIXHAPA,




KOHYyCa, LlIapa, pa3BEPTKA MOBEPXHOCTH, CEUYECHUs KOHYCa U LIWIMHIpA,
NapaJuleJIbHble OCH WJIH OCHOBAaHHWIO, CEYEHHE IIapa, ILIOCKOCTD,
Kacaromasics cdepbl, IIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHMKa, U300pa’kaTh MHOTOTPaHHUKHU, (QUTYpbl U MOBEPXHOCTH
BpalICHUs, UX CEYEHUs1, B TOM YHCIIE C TOMOLIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHE MPUMEHSTh CBOICTBA F€OMETPUUECKUX (PUTYD, CAMOCTOSITEILHO
dbopMynupoBaTh ONpeAeNaeHUs U3y4aeMbIX (GUTYp, BBLABUTATH TUIIOTE3bI
0 CBOICTBax M MpHU3HAKaX r€OMETPUYECKUX (UTyp, OOOCHOBHIBATH HIIH
OmpoBepraTh MUX; YMEHHE MPOBOAWTH Kilaccuukanuio Guryp Imo
Pa3IUYHbIM IPU3HAKAM, BBINOJIHATH HEOOXOIAUMBIE JOIMOJIHUTEIbHbIE

IOCTPOCHHA
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YMeHHe OmnepupoBaTh IOHATUSAMHU: JBW)KCHHE B MPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MMOA00Ms, MON0OHBIE (UTypBI;, yMEHHE
pacrmo3HaBaTh paBHBIC W TOJO0HBIC (DUTYPBI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, ApXHTEKType; HCIOJIh30BATh T'€OMETPUYCCKHUE OTHOIICHUS
OpH PEIICHUHW 3a/1a4y; HAaXOJUTh T€OMETPUYECKHE BEITUYHMHBI (IJIMHA,
yroj, IUIOm@Aab, O0BEM) TpH pelIeHHH 3aaad W3 JPYTHX y4eOHBIX
MPEIMETOB U U3 pealbHOU KU3HHU; YMEHHUE BBIYHCISTH T€OMETPUICCKHE
BEJIMYMHBI (JUTMHA, yroJl, IUIOIIAAb, OOBEM, IUIOMAAb MOBEPXHOCTH),
UCTIONB3YSl M3yYeHHBbIC (DOPMYIBI M METOMABI, B TOM YHCIE: IJIOMAIb
TIOBEPXHOCTH TTHUPAMHUJIBI, TPU3MbI, KOHYCa, WINHAPA, TIOMaab chepsbl;
00BEM Ky0a, IPSIMOYTOJIPHOTO MapauieIeuIe[a, TUPAMHUIBI, TPU3MBI,
IWIMHAPA, KOHYyCa, IIapa; YMEHHWE HAXOJWUTh OTHOIIEHHE OOBEMOB

noA00HBIX (uryp
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YMeHue ornepupoBaTh NOHATUSMU: MPSAMOYTOJIbHAS CUCTEMAa KOOPUHAT,
BEKTOpP, KOOPJMHATHI TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BE/ICHUE BEKTOpAa Ha 4YHCIIO, PA3jIokKEHHE BEKTOpa 1o 0Oasucy,
CKaJIsIpHOE TPOU3BEACHHE, BEKTOPHOE IPOU3BEACHHUE, YIOJI MEXKIY
BEKTOPAMHU; YMEHUE HCIIOIb30BATh BEKTOPHBIA U KOOPJAUHATHBIA METO/
JUISL pelleHUs] TEeOMEeTPUYECKHMX 3aJad W 3ajJad JpYyrux y4deOHBIX

MPEAMETOB
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YMmenue BBI6I/IpaTL HO,Z[XO,Z[}IIJ_II/Iﬁ METOA UIA PCHICHHUA  3aJaydu,
INOHMMAaHHUE 3HAYMMOCTU MATCMATHKW B HN3YUCHUHW TIPHUPOAHBIX H

O6H.[CCTB€HHBIX IponeccoB n HBJ'ICHPIﬁ; YMCHUE  pacCIIO3HAaBATb




IIPOSIBIICHUE 3aKOHOB MAaTE€MAaTUKH B HCKYCCTBE, YMEHUE IPUBOAUTH
IIPUMEpPbl  MATEMATUYECKUX  OTKPBITUM POCCHUMCKOM M  MHPOBOH

MaTeMaTHYECKON HayKH




IHEPEYEHD JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHKE

Kon IIpoBepsieMblii 3J1eMEHT COEePKAHUS
1 Hucna v BEIYUCIICHHS
1.1 Hatypansnble u nensle uncna. [lpusHaky 1e11MMOCTH LEIbIX YUCEN
L2 Pamonanbueie  umcna. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOU, TPOIECHTHI,
' OecKOHEYHbIE IEPUOINYECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATYpaJIbHOM cTeneHH. JedcTBHs ¢ apupMEeTHICCKUMHU
' KOpHSIMU HaTypaJIbHOM CTEIIEHU
14 Crenenp ¢ nenbiM nokazaresnieM. CTeNeHb € palMOHAIbHBIM IIOKAa3aTEJIEM.
. CaoiicTBa cTeneHu
L5 CuHyC, KOCUHYC U TaHI'€HC YUCIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCJIOBOTO apryMeHTa
1.6 Jlorapugm uncna. JlecsiTuuHble U HATYpaJbHBIE JOrapUpMbI
JletfictButenpHble uynciaa. ApudMeTHUecKue orepanud C JIeWCTBUTECIbHBIMU
1.7 yucinamu. [Ipubnvxk€HHbIE BBIYUCICHHS, TpaBWja OKPYTJCHUS, MPUKHUAKA U
OLIEHKA pe3yJIbTaTa BHIYUCICHUN
1.8 [IpeoOpa3oBaHue BEIPAKEHHIA
1.9 KommekcHbie uncia
2 VYpaBHEHHUS U HEPABEHCTBA
2.1 [enbie 1 ApoOHO-paITMOHAIBHBIC YPaBHEHUS
22 HppannoHaibHbie ypaBHEHUS
2.3 TpuroHoMeTpu4eCcKre ypaBHEHUS
24 [TokazarenbHble U JorapuMUUEcKre ypaBHEHUS
25 [ensle u ApoOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppanmoHanbHbIe HEpaBEHCTBA
2.7 [Toka3zaTenbHble U Torapu(pMUIECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
29 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11 Matpuiia cucTeMbl TUHENHBIX ypaBHEHUN. ONpeaeInTeNb MaTpULIbI




OyHKIIMU U TpaduKu

Oyukuus, crnocodsl 3amanus ¢yHkiuu. ['padux ¢pynkuuu. Bzaumuo oOpatHbie

31 ¢bynkiuu. Yétaeie n HeuéTHbie GyHKIMU. [lepuonndeckue GyHKIIN
OO6mactp omnpeAelieHusT W MHOXECTBO 3HaueHWW GyHkouu. Hymu dyHKImm.
39 [IpoMexyTku 3HAKONOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIMH.
. MakcuMmymbl 1 MUHUMYMBI QyHkiuu. Hambonbpiiee ¥ HauMeEHbIee 3HAYCHHE
(YHKITUU Ha IPOMEKYTKE
13 CrenenHasi (QyHKIUS ¢ HAaTypaJbHBIM M LEJNBIM MMOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS 7-OU CTEIICHU
34 TpuronomeTrpuueckue PyHKIIUN, KX CBOWCTBA U TpadUKH
35 [TokazaTenpHas u Jorapudmudeckas GyHKIMH, UX CBOMCTBA U TrpapuKu
16 Touku paspeiBa. Acumnrorsl rpadukoB ¢yHkuuid. CBolicTBa (pyHKIHIA,
' HENpEephIBHBIX Ha OTPE3KE
3.7 IlocienoBaTeabHOCTH, CIIOCOOBI 3a4aHHUs I10CIEA0BATEILHOCTEN
3.8 Apudmerndeckas 1 TeoMeTpuyecKast mporpeccun. @opmyia CI0KHBIX MPOICHTOB
4 Hauana marematnueckoro ananmsa
4.1 [IpousBonnas pyHkun. [Ipon3BogHbIE SIeMEHTAPHBIX (QYHKIHIA
[TpumeHeHne MPOU3BOJHON K HCCIIEIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIero 1 HaMMEeHbIEro 3HaueHUs (PyHKIIUN Ha
OTpe3Ke
4.3 [TepBooOpasnHas. MHTErpan
5 MHoOXecTBa U JIOTUKA
5.1 MHokecTBO, onepanuu Haj MHOKeCcTBamMu. Jlnarpammel Dinepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTucTuKa
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepostHOCT
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [Ipsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 TOBEpXHOCTH BpAILICHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
HNPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YHEHUKA

- Maremaruka: anre6pa u Hayaa MaTeMaTUYECKOr0 aHanu3a, TEOMETPHSL.

AnreOpa 1 Hayajga MmaTeMaTtndeckoro ananusa, 10-11 xkmaccel/ Aaumos 1L A., Komsirua FO.M.,
TxaueBa M.B. u npyrue, 6a30BbIil 1 yriayOnEHHbBIN YPOBEHb AKIIMOHEPHOE OOIIECTBO
«M3parenscrBo «lIpocBemienne» 2023r METOAUYECKHUE MATEPHUAJIBI JIJIA
YUUTEJIA

Meroanueckue pekoMmenanuu Kk yueonuky L. A. Anmumora, FO. M. Konsruna, H. E.
®dénoposoii u ap. 10-11 kmaccwl. ABtopsl: H. E. ®énoposa. M. B. TkauéBa. 5-¢ nuzganue,
crepeotunnHoe Mockaa «IIpocsemienue» 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

bubmmorexa [{OK https://m.edsoo.ru/

OI'MC MOJ LIKOJIA



https://www.google.com/url?q=https%3A//m.edsoo.ru/&sa=D&source=editors&ust=1730711921033385&usg=AOvVaw17sLqB9T2K5YrWD8OP06_-




