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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUUMBIX B IIPOrpaMMe CpEJHEro oouiero oOpa3oBaHUs, MOCKOJbKY, C OIHOHN
CTOPOHBI, OH 00ecIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y [Uld U3y4eHHs BCEX €CTECTBEHHO-HAYYHbIX
KypCOB, a C JPyroif CTOPOHBI, JOPMUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIIIEHUE 00yIatOIIUXCSI
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHMS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CJIOBECHOCTH M JAPYrMX IUCHMIUIMH. B paMkax naHHoro ywyeOHOro kypca oOywarolmiuecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM SA3BIKOM COBPEMEHHOM HayKH, KOTOpas (hOpMyIHpPyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYeCKOH Gopme.

VueOHbIl Kypc ayreOpbl U Hadal MaTeMaTU4ecKOro aHalM3a 3aKJIaJbIBa€T OCHOBY MJIS
YCIIEIIHOTO OBJIAJICHUS 3aKOHAMH (PU3UKU, XUMHUH, OMOJIOTUH, TIOHUMaHHsI OCHOBHBIX TEHIEHIMH
Pa3sBUTHSI SKOHOMHMKHM U OOIECTBEHHOM »H3HH, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
U(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BATh WX JUIS JTAIbHEHIIEro
00pa30oBaHUs U B MOBCETHEBHON XHU3HU. B TO e Bpems oBJaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTUMH KOHCTPYKLHMSAMH aJareOpbl 1 MaTeMaTUYECKOIO aHalM3a pa3BUBAeT yMEHUE HAaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, OKA3bIBaTh YTBEPKJI€HHS C IIOMOLIbI0 MHIYKIIUU
U paccy’kAaTh JEAYKTHBHO, UCIIOJIB30BAaTh 0000OIIEHNE U KOHKPETH3AIUIO, a0CTparupoBaHue u
aHaJIOTHIo, GOpMHUPYET KpEeaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyyarolyecs: IMOJIy4aloT HOBBIM ONBIT pelleHHs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
MOCTPOCHHUS MATEMaTHYECKUX MOJENEH pPEaNTbHbIX CHTYallMd, WHTEPIPETAlMH MOJYyYCHHBIX
peIIeHM, 3HAKOMATCSI ¢ MPUMEpPaMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAYKE U
UCKYCCTBE, C BbIJAIOIIMMUCS MaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEIBbHBIM IOTEHIMAJIOM, KOTOPBIN
peanmu3yercss Kak uepe3 y4deOHBIII MaTepHain, CIOCOOCTBYIOMMN (OPMHUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJOJDKUTEIBHONM  KOHIIEHTPALlMM  BHHUMAHMS, CAaMOCTOSITENIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHBINA pe3ysbTaT.

B ocHoBe meronuku oOyueHMs anreOpe M HadajgaM MaT€MaTH4YECKOTO aHalIn3a JIEKHT
NeSITeTbHOCTHBIN MMPUHIUT 00YYIEHUSI.

B cTpykType yueGHOro Kypca «Anredpa u Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CJIEAYIOIINE CO/EP)KAaTeIbHO-METOJMUecKue JIUHUU: «Yucna u BblUMCIEeHUs», «DyHKIUM U
rpagukm», «YpaBHEHHUS U HEpaBeHCTBa», «Hauana maremaTndeckoro aHainmsa», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COlepKaTEIbHO-METOIMUECKUE JTMHUN U3Y9at0TCs Ha TIPOTSHKEHUH JIBYX
JeT 00y4eHHusl Ha ypOBHE cpesiHero olIiero oopa3oBaHus, €CTECTBEHHO JIOMOJNIHSAS YT Apyra u
MOCTENIEHHO HACHIIasiCh HOBBIMU TeMaMM U pa3aenamu. [laHHbIM ydeOHBI Kypc sBiseTcs
MHTETPAaTUBHBIM, IMTOCKOJBKY OOBEIUHSET B ceOe comepikaHHe HECKOIBKHX MaTeMaTHYeCKHX
TVCIIATUTAH, TaKUX KaK anreOpa, TPUTOHOMETPHsI, MaTEeMaTHUECKUI aHAIN3, TEOPHS MHOXECTB,
MaTeMaTHuecKas joruka u japyrue. [lo Mepe Toro kak oOydaromuecst OBIIaJeBalOT BCE Ooee
MIMPOKMM MaTeMaTUYEeCKUM almapaToM, Yy HHUX [OCJeI0BaTelbHO (OpMHUpPYETCs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMATUIECKYIO0 MOJIENb pEaTbHOW CUTYAINH, IPHMEHSTh
3HaHWS, TIOJyUYeHHbIE TpPU HW3YYEeHHUH YYeOHOro Kypca, IS PEIIeHHS CaMOCTOSITEIhHO
chopMyIHPOBAHHONW MaTeMaTHUECKON 3aj]auH, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

CopneprxaTenbHO-MeToANYeCKast TUHUSA «HKca 1 BBIYUCICHU» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB HCIOJIB30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOe OBUIO HAauaTO Ha YPOBHE OCHOBHOTO



obmero obpaszoBanus. Ha ypoBHe cpemnero obmiero oopazoBanus 0co00€ BHUMaHUE yIEIsIETCS
(I)OpMI/IpOBaHI/IIO HAaBbBIKOB pallMOHAJIbHBIX BBI‘IHCHCHHP'I, BKIIIOYAKOIINX B CG6$I HUCIIO0JIB30BaHUC
Pa3InYHbIX q)OpM 3alMCu 4uciia, yYMCHHUC [CJIaTb MNPUKHUIKY, BBIIIOJJHATH HpI/I6JII/I)KéHHBI€
BBIUMCJICHMSI, OLIEHUBATh YMCIIOBBIC BBIpaXKEHUS, paboTaTh ¢ MaTeMaTHYECKUMH KOHCTaHTAMHU.
3HaKoMbIe 00y4YaIOUIMMCSI MHOYKECTBA HATYPAJbHBIX, 1[EJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
YHUCCJI OOIIOJIHAKTCA MHOXKCCTBOM KOMIIJIICKCHBIX YHUCCII. B KaXXJI0M H3 3THX MHOXKCECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My crenu(UYecKue 3a7a4d U ONepalu: ACJCHUE Halelo,
ONepUPOBAHUE OCTaTKaMH HAa MHOKECTBE LIEJBbIX YHCEN, 0COOble CBOMCTBA pallMOHAIbHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUYECKHE ONepalliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX umcels. briaromapsi mocienoBaTelbHOMY pPaCIIMPEHUIO
Kpyra HUCHOJIb3YCMbIX YHCCI U 3HAKOMCTBY C BO3MOKHOCTSAMHU HUX HNPHUMCHCHUSA Ui PCUHICHUA
pa3IMyHbIX 337a4 (popMHUpyeTcs MpeAcTaBIeHUE O eAMHCTBE MaTeMaTHUKU KaK HAyKU U €€ poJid B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHpPA, IIUPOKO UCHOIB3YIOTCS 0000IIeHHE U KOHKPETH3AIHA.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUH BCEro OOy4YEHHS Ha
ypOBHE cpemHero oOmero o0pa3oBaHUs, TOCKOJIBKY B KaxaoMm paszaene I[Iporpammsl
MPEyCMOTPEHO PEellIeHue COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOyyaroniyecsi OBIaJeBalOT
pa3IMYHBIMM  METOJaMH PpEUICHHS pPalMOHAIBHBIX, HWPPALUOHAIBHBIX, IOKAa3aTEJbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
COACpKAIINX IMapaMCTPhI. HOJ’IyLIeHHI)Ie YMCHHUA IIHMPOKO HCIIOJB3YIOTCA HpPHU HUCCICAOBAHHUU
GyHKIHMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUH NMPUKIATHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepkareiabHas TUHUS BKIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHWME YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
PpaluOHAJIbHBIX, UPPANUOHAJIBHBIX U TPUTOHOMETPUUCCKHUX BLIpB,)KGHHfI, a TaK»xXe BBIp&)KCHHfI,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JalibHEllllee pa3BUTHE ANTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILUICHUS
oOyyJaronuxcsi, GOPMHUPYIOTCS HABBIKH JIETYKTUBHBIX PACCYKICHHUM, paOOTHI C CUMBOJILHBIMU
dbopmamu, TIpeICcTaBlICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraeTr 3QpQeKTUBHbIE HHCTPYMEHTHI AJISl PELICHHs TPAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aJa4, HarJAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenbHo-MeToauyeckass JTuHUS «DyHKUMU U rpadUKu» TECHO MeperuieTaeTcs ¢
JPYTUMH JJUHASIMH Y9e0HOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEI0BATEILHOCTD
u3ydyeHuss Marepuana. l3yueHwe cCTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckon u
TPUTOHOMETPHUUYECKUX (DYHKIM, UX CBOMCTB M Ipa(UKOB, HCHIOIb30BaHNE (QYHKIMN JUIs pelIeHHs]
3a/1a4 U3 IPYyruX y4eOHBIX MPEJAMETOB U PEATHHOM KU3HHU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM
AQHAJIN30M, TaK U C pelIeHHEM ypaBHEHHH 1 HepaBeHCTB. [Ipu aToM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHPOBaHUIO YMEHHSI BBIpaXKaTh (POpMYyIaMH 3aBUCUMOCTH MEX/y Pa3IMUYHbIMU BETMUYNHAMH,
UCCIIeIOBaTh MOJyYeHHble (YHKIMH, CTPOUTh UX rpadukd. Matepuas 3Toil conepaTeabHOR
JIMHUHW HACJICH HAa Pa3BUTHC YMGHI/II\/’I W HAaBBIKOB, ITO3BOJIAIOIIHNX BBIPAXKATh 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU B pa3IU4HON (opMe: aHaIUTHUYECKOH, rpapuueckoil u cioBecHOM. Ero mzyuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3AI1H, UCTIOJIb30BAaHHUIO aHATIOTUH.

ConepxatenpHas auHAsA «Hadana mareMaTHUecKOro aHajln3ay TO3BOJISIET CYIIECTBEHHO
paCcinpUTh KPYT' KAK MAaTEMATHYCCKUX, TaK U IPUKIIAJIHBIX 3aaa4, JOCTYITHBIX O6yanOIHHMC${, TakK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTh IpaUKH CIOXKHBIX (DYHKIHH, OompeaensaTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATE TUIOMEAAN GUryp u oObEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpeHHs TporeccoB. [laHHas cojaepkaTenbHasi JMHHUS OTKPBHIBAET HOBEIC



BO3MOXKHOCTH IOCTPOCHUS MATEMaTUYECKUX MOJEIEH pealIbHbIX CUTYAIUi, T03BOJIAET HAXOAUTh
HaWIy4llle€ pEIIEHUE B MPUKIAAHBIX, B TOM YHUCIE COLHAJIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(opMabHO-JIOTMYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIEHUS] 3aKOHOB MaTeMaTHKU B Hayke, TeXHHKEe M HcKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYYCHHBIX B XOJ€ Pa3BUTHS MAaTEeMaTHUKU KaK HAayKH, U 00 HX
aBTOpax.

CopnepxaTenpHo-MeToAMYeCcKass JMHUA «MHOXKecTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTUYECKOM JIOTUKU. TeopeTMKO-MHO)KECTBEHHBIE
IIPEJICTaBICHNs] IPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKM M IpejulararoT Haubosee
YHHUBEPCAJBHBIN $3bIK, OOBEIUHSIONIMNA BCE pa3feiibl MAaTeMAaTUKU M €€ MPHIOKCHHH, OHH
CBSI3bIBAIOT pa3Hble MaTeMaTHYECKUE TUCLMILIIMHBI U UX PUIIOKEHUS B eAnHOe Lenoe. [loatomy
BRXHO JIaTh BO3MOXHOCTb OOy4arolleMycsl I[OHHUMATb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATUKH U UCIIOJIB30BATh €0 JIJIsl BBIPAKEHUS CBOMX MbICIIEH. /[pyrum BaxkKHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKd CcleAyeT MpU3HaTh CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHMH U CJIeI0BaHUE ONPEICIEHHBIM MPaBHIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEeMEHTaMU MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHUIO JIOTMYECKOIO MBIIIJICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTMYECKHMX IIPaBHJI,
(dopMupyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AureOpa n Hayaja MaTeMaTUYECKOTI0 aHaIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBAHUS, KOTOpPble IPHU3BaHbl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB [TOCTPOECHUSI MOJIETIEN PEeabHBIX CUTYyallMi, UCCIE€A0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
ammapara aiareOpsl U MaTeMaTH4YecKOro aHaIn3a, WHTEPHPETAIlMH IOJYYEHHBIX pPEe3yJbTaToB.
Takue 3amaHus BIUICTEHbl B KaXXAbI M3 pa3lesioB MPOrpaMMbl, MOCKOJIBKY BEChb MaTepuall
y4eOHOro Kypca LIMPOKO HCIOJIb3YyeTcs s pelleHHs] NpUKIaaHbIX 3ajnad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3a7a4 00y4darolrecs pa3BUBalOT HaOII0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbcs, UCIOIb30BaTh aHAIOTHIO, 00001IaTh 1 KOHKPETU3UPOBATh
npobnemy. JlestenpHOCTh 1O (OPMUPOBAHHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHusyercss B TIIpollecce M3Yy4deHHs BceX TeM YydeOHoro kypca «Anredpa u Havana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha u3yuenue yuebHOro Kypca «Anredpa u Hadyajga MaTeMaTUYECKOT0 aHAJIN3a» OTBOAUTCS
238 uvacoB: B 10 kmacce — 102 gacoB (3 gaca B Hexenmio), B 11 kmacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB I pEIIeHHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M HMppalMOHANbHBIE Yucia. ApudMeTHueckue
onepaury C JICHCTBUTEIIBHBIMU 4YKCIaMU. MOJylb JEWCTBUTEIBHOIO YMCIAa U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC  HATYpaTbHBIC JIOTAPUPMBI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YpaBHEHUS U ypaBHEHHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/Ibl PEHICHUSI LENbIX U IPOOHO-pAIlMOHATBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouieHsl 0T OIHOW IepeMeHHOM. JleneHrie MHOrouJieHa Ha MHOTOWIEH ¢ OcTaTKoM. Teopema
be3y. MHorouiensl ¢ neiasiMu ko3 unnentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKALIUX CTENIEHH U KOPHH.

HppauronanbHbie ypaBHeHUs. OCHOBHBIE METObI PEILICHUS HPPALIMOHATIBHBIX YPaBHEHUH.

IToka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELIEHUS TOKA3aTENbHBIX YPABHEHUH.

[TpeobpazoBanue BbIpaKEHHM, ColepKalIiX Jorapudmsl.

Jlorapudmuueckne ypaBHeHHs. (OCHOBHBIE METOJBI pEIICHUS JorapuMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YPAaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICI U CBOWCTBA, BBIYMCIEHUE €ro
3HA4YEHMs], IPUMEHEHUE ONPENCINUTENS I PEIICHUs] CUCTEMbI JIUHEHHBIX ypaBHeHUI. Pemenue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MO/JIEH C MTOMOIIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [[puMeHeHre ypaBHEHUN 1 HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3a]a4 U 3a/1a4
U3 pa3IMyuHbIX 00JacTel HAyKU U peaibHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHkus, crnocoObl 3ananus (yHKuuu. B3aummuHo oOpatnbie ¢yHkmuu. Kommosuius
¢ynkuuit. ['paduk pynkuun. DnemeHTapHbIe Ipeodpa3zoBaHus IpapuKoB (yHKIUMA.



OO6nacth onpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [TpomexyTkn
3HaKonocTosHcTBa. UErHbie n Heu€éTHhle QyHKUUU. [lepuogmueckue ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHUMYMBI (QpyHKIuU. Hanbomnpiiee u HauMeHbIee
3HaYeHUs PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIIMU. DIIEMEHTapHOE UCCIIEOBAHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM W IENBIM IOKazareneMm. E€ cBolicTBa u rpaduk.
CaoiictBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUMHU OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJEM.

[Toka3zarenbHas U Jorapudmuyueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOI'O APryMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pEaJIbHbIX MPOIECCaX U SBJICHUAX. I'papuku peabHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecKOHEUHO YOBIBAIOIICH FeOMETPHUYECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcrnonbs30BaHue NPOTrpeccuu Ul pELIEHUs PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIIMU U UX cBOicTBa. TOUYKHM pa3pbiBa. ACUMOTOTHI TpaUKOB (YHKIIHIA.
CaoiicTBa (hyHKIIMI HENPEPBIBHBIX HA OTpe3Ke. MeToa MHTEpPBAIOB sl pEUICHHs] HEPABEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (YHKIIU ISl peIlIeHus 3a1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpenenecHue, TeOMeTpUIECKUl U HU3HIeCKUit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy QpyHKIIMH.

[TpousBoHbIE 311eMeHTapHBIX GyHKIMN. [Tpon3BOIHAS CYyMMBI, TPOU3BEACHHS, YACTHOTO U
KOMIO3UINH (YHKINH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBAaMU U MX CcBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YTJIYBJEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUHCKOW MAaTeMaTUYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

3CTETUYECKOE OTHOIIECHUE K MUPY, BKIIFOUAsl 3CTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHHH, BOCIPUUMYUBOCTh K MaTEMAaTHUYECKUM AacleKTaM
pa3JIMYHBIX BHJIOB UCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3JI0POBBIO (3710pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTD),
(bu3nYeCKOe COBEPILIEHCTBOBAHUE ITPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHUE IIEHHOCTH TPY0Jt00Us, HHTEPEC K pa3NudHbIM chepam
MpOoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearnu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COILHUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME IPUPOJHONM M COLMAIBHOW CpEelbl, OCO3HAHUE
J100abHOT0 XapaKTepa IKOJIOTUYECKUX Mpo0IieM, OpUeHTAIHsI Ha TPUMEHEHNE MaTeEMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Kalollel cpe/ibl, INIaHUPOBAHHUE MTOCTYIKOB U OIICHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJISl OKPYXKAIOLIEH CPEebL;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HayKH Kak chepsl
YeJI0OBEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYMMOCTHU Ul Pa3BUTHS LUBWIA3ALNH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe JeiCTBUS

ba3oBble JJornveckue aelCTBUSA:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEICICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpPH3HAK KIACCU(PUKANNK, OCHOBAHUSA [UIsi OOOOINCHUS W
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIHpPOBaTh U MPEOOPa3OBBIBATH CYXKIEHUS: YTBEpPAUTEIbHBbIC U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOPEUUs B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISIBICHUSA
3aKOHOMEPHOCTEW U IPOTUBOPECUHIA;

JienaTh BBIBOJbI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeICTBA MATEMATHUCCKUX YTBEPKICHUM (TIPSAMBIE U OT
INPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXACHHSI U BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHo! 3a1auk (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOAIINN C YUETOM CaMOCTOSATENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbCKHE JeiiCTBHS:

HCIIONIb30BATh BOIMPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APT'YMEHTUPOBATH CBOIO IMO3UIIUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBIECHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaThH 00OOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaOIIOIEHUs], UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
0000I1IEHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJIs OTBETAa Ha BOMPOC U IS
pEIIeHUS 3a1a9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMATU3UPOBAaTh U HMHTEPIPETUPOBATh HMHQPOPMAIMIO pA3TUYHBIX BUAOB H  (HopM
MPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMAILIUIO, TIPEJICTABIIATH €€ B Pa3IMYHbBIX (hopMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBUS

Oo0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXKICHHsSI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOH TEeMBbI, MPOOIEMBI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOWCK PEIICHHMS, COMOCTaBISATh CBOU
CYXKICHHS C CY)KICHUSAMH JIPYIMX YYaCTHHUKOB JHajora, oOHapyXHBaTh pa3jiMude U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH Pa3HOTIIACHS], CBOU BO3PAKCHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HUCCJICa0BaHUA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YYETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIa/IETh HaBBIKAMH MO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCWCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNbTATa IIEJIN U YCIOBUSIM, OOBSACHATH MPUYHHBI TOCTHKEHUS
WIA HEJAOCTHXKEHMs pe3yJbTaTOB JAEATENbHOCTH, HaXOIUTh OMIMOKY, JaBaTh OLCHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelieHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM pPabOThI, pacrpeneniTbh BHIbl padoT, JOrOBapHBAThCs, OOCYXAaTh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (0O0CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMBI» M HHBIE), BBIITOJIHATH CBOIO YAaCTh paObOTHl M KOOPAUHUPOBATH CBOU ACUCTBUS C APYTUMHU
YJIeHAMHU KOMaH/bl, OLIEHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/IEHCTBUSI.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJjacce 0Oy4arOIIMICs MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yibTaThl O OTIEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anredpa u Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OTIEPHUPOBATH MOHATHAMU: PAMOHAIBHOE YUCIIO, OECKOHEUHAs! TEPUOIMUECKas
JpoOb, MPOLEHTHI, WPPALMOHAIBHOE YKMCIO, MHOKECTBA pAallMOHAJIBHBIX U JAEHCTBUTEIbHBIX
4yHCell, MOLYJIb AEUCTBUTEIBHOIO YUCIIA;

OPUMEHSATH IPOOH U MPOLEHTHI I PEIICHHs IPUKJIAIHBIX 3314 U3 Pa3IMYHBIX OTpaciieit
3HAHUH U PEAIbHOM KU3HU;

OPUMEHATh NPUOIMKEHHBIE BBIUUCICHUS, NpaBWIa OKPYIJICHMS, NMPUKUAKY U OLIEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOJHO ONEpUPOBATH IOHATUEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0JIb30BaTh
NOIXOAAIIYI0 (OPMY 3alHCH JACHCTBUTEIBHBIX YWCEN JUISl PEIICHUS NMPAKTUYECKUX 3a1ad U
IIPEJICTaBIICHNS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYPaIbHOM CTENECHH;

CBOOOJHO ONEPUPOBAThH OHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTEIEM;

CBOOOJHO ONEpPUPOBATH IOHATUSAMU: Jorapudm Yucia, JNECITHUUHbIE M HaTypajbHbIE
JorapudMmBbl;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U aPKTAaHI'€HC YHACIOBOTO apryMEHTa.

YpaBHeHNs] M HEPABEHCTBA:

CcBOOOJIHO OIIEPUPOBATH MOHATUAMU: TOXKJECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPAaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA;

IPUMEHSTHh pa3IUYHbIE METOAbl PELIEHUS pPALMOHAIBHBIX U JPOOHO-PAllMOHAIBHBIX
YPaBHEHHUM, IPUMEHATh METOJ] MHTEPBAJIOB [UIsl PEILIEHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMM: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
1eNbIMU K03 puLeHTaMu, KOpHU MHOTOWIEHA, IPUMEHSTh JAeJIEHUE MHOTO4JIeHa HA MHOTOWIEH
¢ ocTatkoMm, Teopemy besy u Teopemy Buera juis pemenus 3aaad;

CBOOOJTHO ~ONEpUpOBaTh MOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHula,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro TreOMETPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSATh ONpPEIEIUTENN AJIs PelieHus
CHUCTEMBI JIMHEMHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIbHBIE CHUTyallUd C IIOMOIIBIO CHCTEMBI
JVUHEUHBIX YpPaBHEHHUM, WCCIIEJ0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOIINBIO MaTpull U
OIIPEEIUTENEH, HHTEPIIPETUPOBATH I10JyYEHHBIN PE3yIIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEMCTBHI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHUI;

BBIMIOJHATh NPEOOpa3oBaHUsS  YHCIOBBIX  BBIPDAKEHUH, COAEpXKAIUX CTENeHH C
paloHaIbHBIM IIOKA3aTENEM;

UCMOJb30BaTh  CBOMCTBA JIOrapu(MOB [UId  MpeoOpa3oBaHMs  JIOrapuPpMUUIECKUX
BBIPAKECHMI;

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMpPAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WJIN OCYILECTBIISAS IIPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TpUTOHOMEeTpudeckue (opMyasl i HpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OIEPHUPOBATH IOHSATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJENIUPOBaTh peaJbHblE CUTyallUM Ha s3bIKE aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJladM, WCCIIEI0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUPOBaTh MOHATUAMU: (PYHKIMS, CHOCOOBI 3aJaHMsl (YHKLUH, B3aUMHO
oOparHble (QYHKUIUHM, KOMIO3UIUSA (yHKIMHA, rpaduk (yHKIHUH, BBIIOIHATH 3JIEMEHTApHBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CcBOOOJTHO ONEpUPOBaTh IMOHATUAMHU: OOJIACTH ONPEJENCHHs] M MHOXKECTBO 3HAaYeHUH
GyHKUUYU, HYIU QYHKLIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOZHO ONEpPUPOBATh MOHATUAMHU: YETHBIE M HEYETHbIE (PYHKLIMM, NEPUOAUYECKUE
(GyHKINU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl W MHHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM MU LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HATYpaJbHBIM M IENbIM IOKa3arejeM, rpaduk
KOpHsI N-0i CTETIeHU KaK (YHKIIMU OOpATHOM CTENIEHH C HaTypallbHBIM IIOKa3aTeIeM;

ONEepUpOBATh MOHATHAMM: JIMHEWHAs, KBaJpaTW4yHas W JApOOHO-IMHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJHO ONEpPUPOBATH MOHATHAMM: IOKa3aTelibHas U jorapudmuyeckas QyHKIUHU, UX
CBOWCTBA M TpadMKH, HCIIOIB30BATh UX IPApUKH IS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: TPUTOHOMETPHUUYECKAs] OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUYECKUX (YHKLUH YHUCIOBOIO apryMEHTa;

UCIOJIb30BaTh Irpa@uku (QyHKUMNA A7 HCCIEeIOBAaHUS IPOLIECCOB M 3aBUCUMOCTEH INpuU
pelIeHNnH 3a/ad U3 JAPYTUX y4eOHBIX NMPEAMETOB U PEabHOM KM3HM, BBIpaXKaTh (opMyliaMu
3aBHCHUMOCTH MEX/y BeTUUYNHAMM;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpudecKas MpOrpeccus,
OecKkOHEUHO yObIBaroIlasi reOMETpHUecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIBHBIN POCT,
(bopMyIa CI0XXHBIX MPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IPOIPECCUH ISl PELIEHMsI PEAJIBHBIX 33/]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpPUpPOBaTh IOHATHSIMHU:  IIOCJIENOBATEIBHOCTb, CIOCOOBI  3a/aHus
MOCJI€I0BAaTEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKAECHUS MATEeMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIIMH, TOYKH pa3pbiBa rpaduka
(GyHKIMH, aCUMITOTHI rpaduka GyHKINH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (YHKIMS, HEMpepbiBHAasT Ha OTpe3Ke, MPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLMH 7S peIIeHHs 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IMOHATHUSMHU: TiepBas W BTOpass TNPOMU3BOJAHBIE (YHKIIHH,
KacaTesbHas K rpaQuky QpyHKINU;

BBIUHCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BECHM S, YaCTHOTO U KOMITO3UIIUH ABYX (DYHKIIMIA,
3HATh MPOU3BOJIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI POU3BOIHOM [T peleHus 3a/1au.

MHo:xecTBa U JIOTHKA:



CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OTIEpalluU HaJl MHOXKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH aIllapar JJIs ONIMCAHUS pealbHbIX IIPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONIEpUPOBaTh IMOHATHAMM: OIpEIENeHHE, TEOpeMa, YypaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPAaBEHCTBA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
n/n NPOrpamMMbl Bcero Koutpobire o0pa3oBaTe/bHbIE Pecypchl
padoTshI
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.

1 MHorowiensl. PanmonanbHble ypaBHEHHS U 24 1 bubmuorexa [HOK
HepaBeHCTBA. CHCTEMBbl TMHEHHBIX https://m.edsoo.ru/1568aba3
ypaBHEHUH

) Oynkun u rpaduku. CreneHHas GyHKIUS C 12 1 bubnuoreka [JOK
LIEJIBIM IT0KA3aTeIeM https://m.edsoo.ru/1568aba3

3 ApudmeTrueckuii KOpeHb N-Oi CTETICHHU. 15 1 bubnuotexa [HOK
WppaumonanbHble ypaBHEHUS https://m.edso0.ru/1568aba3

4 [TokazarensHas pynkuus. [lokasarenbHbie 10 1 bubnmnorexka HOK
ypaBHEHUs https://m.eds00.ru/1568aba3

5 Jlorapudmuueckast GyHKIIHS. 18 1 bubnmnoreka [JOK
JlorapudmMuueckne ypaBHEHHs https://m.edsoo.ru/1568aba3

5 TpuroHomeTpudecKe BeIpaXEHU U 29 1 bubnmnorexka HOK
ypaBHEHUSA https://m.edso0o.ru/1568aba3

7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 1
3HAHUU
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INOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KosmuectBo 1
ara
Ne ni/m Tema ypoka 4acoB
U3ydeHus
Bcero
MHOK€eCTBO, ONEepaIMy HaJl MHOKECTBAMH U UX CBOMCTBA
Juarpammsbl Diinepa-Benna
3 [IpumeneHne TeopeTUKO-MHOKECTBEHHOTO armapara JJisi peleHus 3a1a4 1
4 Panmonaneshblie yncia. OOBIKHOBEHHBIC U AECATUYHBIC APOOU, IPOIEHTHI, 1
OecKOHEeUYHbIE IEPUOANYECKUE APOOH
5 Panmonansubie yncia. OOBIKHOBEHHBIC U ACCATUYHBIC APOOH, TIPOIICHTHI, 1
OecKOHEUYHbIE IEPUOANYECKUE APOOH
6 [Ipumenenue npoOeli U MPOLIEHTOB ISl PEIICHUS MPUKIIATHBIX 3a/1a4 1
7 [Ipumenenue apobeii 1 IPOIEHTOB VIS PEIICHUs TPUKIATHBIX 3a7a4 1
8 JleiicTBUTENBHBIE YKCIIa. PalnoOHanbHbIE U HPPALIMOHAIBHBIC YHCIIA 1
9 ApudmeTrueckue onepanuu ¢ J1eHCTBUTEIbHBIMHI YUCIaMU 1
10 Moaynb IeMCTBUTENBHOTO YUCIIA U €0 CBOMCTBA 1
1 [TpubnmxEHHBIE BRIYUCIICHUS, TIPABUIIA OKPYTJICHHUS, IPUKUIKA U Ol[EHKa 1
pe3yibTaTa BEIUUCICHUN
12 OCHOBHBIE METO/JIBI PEUICHHUS LEJbIX U JPOOHO-pAllMOHATBHBIX YPAaBHEHUHN 1 1
HEPaBEHCTB
13 OCHOBHBIE METO/IBI PEIIESHUS 1EJbIX U APOOHO-paAIMOHATFHBIX YPAaBHEHUHN 1 1
HEpPABEHCTB
14 OcCHOBHBIE METOBI PEUICHUS IIENbIX U IPOOHO-PAITMOHATIFHBIX YPABHEHHH 1 1

HCPAaBCHCTB




MHoOrouneHns! OT OJHOM EPEMEHHOM. JleJIeHre MHOIO4JIEHa HA MHOTOYIEH ¢

15 1
octaTtkoM. Teopema besy

16 MHorousneHs! ¢ nenbiMu Kodpdunuentamu. Teopema Buera

17 Pemenue cucreM TUHEHHBIX ypaBHEHUH

18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN 1

19 Marpuiia cuctembl JUHEHUHBIX ypaBHEHUH. OnpeneauTenb MaTpUIlbl 2X2, ero 1
reOMETPHUECKUI CMBICT U CBOMCTBA; BBIYMCICHHUE €TI0 3HAUCHUS

20 Onpenenurens MaTPUILLI 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOMCTBA; 1
BBIUHCJICHUE €r0 3HAYCHUS

21 [IpuMeHeHue ornpeenuTeNs A1 peleHUs] CUCTEMbI JIMHEHHBIX ypaBHEHUH

22 Perienue npukiagHbIX 3aa4u ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX YpaBHEHHH 1

23 Pemrenne npukiiagHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEMHBIX YPAaBHEHUI

24 KontponbHas padora: "PanmonanbHble ypaBHeHHs U HepaBeHCTBA. CUCTEMBI 1
JIMHEWHBIX ypaBHEHUN"

o5 OyHK1MsL, criocoOb! 3aganus GyHKIMU. B3aumMHo oOpaTHbIE (QYHKIIUH. 1
Komnozunus ¢pyHkimit

26 I'padux pyHkumu. DnemeHTapHble npeoOpa3oBaHus rpagukoB GyHKIUN 1

97 Ob6nacTh ornpenenaeHus: 1 MHOXKECTBO 3HaueHU! pyHkuuu. Hynu @ynkunu. 1
IIpoMexyTKH 3HaK IOCTOSTHCTBA

28 Yérubie u Heu€THbIe QyHKIMU. [Tepuoanueckue pynkuuu. [pomexyTkn 1
MOHOTOHHOCTH (PYHKIIMH

29 MaxkcumyMbl 1 MUHUMYMBI (yHKIIMU. Hanbomblee 1 HauMeHblIee 3HaueHue 1
(GYHKIMN Ha TPOMEXYTKE

30 JIuHeliHast, KBapaTUYHAS ¥ TPOOHO-THHEWHAS QYHKITUU 1

31 DeMeHTapHOe UccieI0BaHue U MOCTPOeHUE rpauKoB 3TUX (HYHKIIUNA 1

32 DeMeHTapHOe HccieI0BaHue U MOCTPOeHUE rpauKoB 3TUX (HYHKIIUN 1

33 CreneHs ¢ 11e16IM TToKasareiaeMm. buaom Herotona 1




34 Crenens c 1enbIM nokaszareneM. bunom HeroTona 1

35 CrenenHas ¢GyHKIIMS ¢ HATypaJIbHBIM U LI€JbIM Moka3ateneM. EE€ cBoiicTBa u 1
rpadux

36 Kontponbnas padota: "Crenennas pynkuus. E€ cBoiicTBa u rpaduk" 1

37 Apudmernieckuil KOpeHb HaTypaTbHOU CTETIEHH U €r0 CBOIMCTBA 1

38 Apudmerndeckuii KOpeHb HATYpaIbHOUW CTETICHH M €T0 CBOMCTBA 1

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUN, COACPIKAIINX CTENICHU U KOPHH 1

40 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKESHUM, COJIEPIKAIINX CTENICHH U KOPHU 1

41 [IpeoOpa3oBaHus YMCIOBBIX BBIPAKCHUHN, COACPIKAIINX CTEICHH U KOPHH 1

42 Uppanmonansubie ypaBHeHUs. OCHOBHBIE METOBI PELICHUS HPPAIHOHATbHBIX 1
ypaBHEHUH

43 Wppaumonansabie ypaBHeHUs1. OCHOBHBIE METOIbI PEIICHUS HPPALMOHAIBHBIX 1
ypaBHEHUH

44 WppaumonansHbie ypaBHeHUs1. OCHOBHBIE METOIbI PEIICHUS HPPALNOHAIBHBIX 1
YpaBHEHUU

45 PaBHOCUIIbHBIE TIEpEXObl B PEIICHUH UPPAIIMOHAIBHBIX YPaBHEHUH 1

46 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH HPPAIIMOHATEHBIX YpaBHEHHHA 1

47 PaBHOCUIIbHBIE TIEpEXObl B PEIICHUH UPPAIIMOHAIBHBIX YPaBHEHUH 1

48 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH HPPAIIMOHATBHBIX YpaBHEHHHA 1

49 CoiicTBa 1 rpaduk KOpHA N-0if cTeneHn Kak GyHKIUN OOpaTHON CTENEHH € 1
HaTYpaJbHBIM ITOKa3aTelleM

50 CaoiicTBa u rpaduk KOpHA N-0if cTeneHn Kak (yHKIUN OOpaTHON CTENEHH C 1
HATypaJIbHBIM MOKa3aTelleM

51 Kontponbnas padota: "CBoiicTBa u rpaduk KOpHS N-0¥ CTENEHHU. 1
HppannonaibHbie ypaBHEHUA"

52 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeleM U e€ CBOWCTBa

53 CreneHb ¢ palluOHAJIBHBIM [TOKA3aTeNeM U e€ CBOWCTBA



o4 Crenenb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
55 [TokazaTenpHas GyHKIMS, €€ CBOMCTBA U rpadukK 1
56 Hcnonp3oBanue rpaduka GyHKIMK IS pEHISHUs] ypaBHEHUH 1
o7 Hcnonp3oBanue rpaduka GyHKIMU A5 pELISHUs] ypaBHEHUH 1
58 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PEILIEHHS T0KA3aTEIbHBIX 1
ypaBHEHUU
59 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHUS MTOKA3aTEIBHBIX 1
ypaBHEHHH
50 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI pEILIEHUs T0KA3aTEIbHBIX 1
ypaBHEHUH
61 Konrtponbnas pabora: "[lokazatensHast Gynkius. [TokasarenbHbie 1
ypaBHeHUs"
62 Jlorapudwm gucia. CpoiicTsa yiorapupma 1
63 Jlorapudm uucna. CpoiicTBa orapudpma 1
64 Jlorapudm yucna. CroiicTa jorapudpma 1
65 JlecATUUHBIE U HaTypaJibHbIE JTOTapr(pMbI 1
66 JlecATUYHBIE U HATypaJIbHBIE JIOTapH(PMBI 1
67 IIpeoOpa3oBanue BBIPAXKEHHUH, COAECPIKALIMX JIOTApU(MBI 1
68 [IpeoOpazoBaHue BEIpAXKESHHH, COIEPIKANUX JToTapr (MBI 1
69 IIpeoOpa3oBanue BBIPAXKEHHUH, COAECPIKALIMX JIOTApU(MBI 1
70 Jlorapudmuueckas GpyHKIus, €€ CBONCTBA U rpaduk 1
71 Jlorapudmuueckas GyHKIus, €€ CBONCTBA U rpaduk 1
72 Hcnonb3oBanue rpaduka GyHKIMU IS pEIIeHUs] ypaBHEHUH 1
73 Hcnonb3oBanue rpaduka QyHKINN I pelIeHUs] ypaBHEHUI 1
74 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI pEIICHUS 1

Jorapu(pMHUUECKUX ypaBHEHUN



Jlorapudmuaeckue ypaBHeHuss. OCHOBHBIE METO/BI PEIICHHS

75 o L
Jorapu(pMUUECKUX ypaBHEHUN

76 Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/BI PEIICHUS 1
norapu()MUYECKUX ypaBHEHUI

77 PaBHOCHIIbHBIE ITEPEXO/IbI B PEILIEHUH JOrapu(PMUUECKUX YpaBHEHUN

78 PaBHOCHIIbHBIE TTEPEXO/IBI B PEIICHUH JIOTapU(PMUUECKUX YpaBHEHUN 1

79 Kontponbnas padota: "Jlorapudpmudeckas ¢pyakuus. Jlorapupmudeckue 1
ypaBHeHUs"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIOBOTO apTyMEHTa 1

81 Cunyc, KOCUHYC, TAHI'€HC M KOTaHI€HC YMCIIOBOTO apryMeHTa 1

82 ApKCHHYC, apKKOCHHYC M apKTaHI€HC YHCIOBOTO apryMeHTa 1

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO apryMEHTa 1

84 Tpuronomerpuueckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX 1
(GyHKLIMI YUCIOBOTO apryMeHTa

85 Tpuronomerpuieckas OKpy>KHOCTb, OTIPEACTICHHE TPUTOHOMETPUIECKUX 1
(GyHKIMI YKCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

89 OCHOBHbBIE TPUTOHOMETpPUYECKHE (HPOPMYITBI 1

90 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1

91 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUI 1

92 [TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1

93 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1

94 Pemrenne TpuroHoMeTpru4ECKUX ypaBHEHUN 1

95 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI 1



96 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

97 Pemenue TpuroHoMeTpUYECKUX YpaBHCHUM 1

98 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

99 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

100 Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM 1

101 KonrponsHas padora: "TpuronomMmeTpuyeckie BEIpaXKEHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUA"

102 [ToBTOpeHue, 00001IIeHNE, CHCTEMATH3alKs 3HAHUH 110CIIeI0BATEILHOCTEH. 1
Meron MaTeMaTHYECKO HHAYKINN
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOI'PAMMBI

10 KJIIACC
Kon .
IIpoBepsiemble MpeMeTHBIE Pe3yIbTAThI 0CBOEHHSI OCHOBHOM
NnpoBepsieMoOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BEIYHUCICHHS
11 OnepupoBaTh NOHATHSMH: PALMOHATIBHOE W JEHCTBUTEILHOE YHUCIIO,
' OOBIKHOBEHHAsSI U AECATHUYHAS IPOOb, IPOIICHTHI
12 BemmonHATe  apupMeTHUecKHe  OmepalMH  C  palMOHAIBHBIMH |
' JeWCTBUTEIEHBIMH YHCIAMH
13 BeimonHATe  TpuUOMMKEHHBIE  BBIYMCICHHS,  HCIONB3YS  IpaBUIIA
' OKpYTJICHHUS, JIeNIaTh IPUKUIKY U OLEHKY pe3yJIbTaTa BEIYHCICHUIH
OnepupoBaTh MOHATUSAMH: CTENICHb C IIEIBIM T0Ka3aTeIeM, CTaHAapTHAS
14 ¢dopma 3amucu IEHCTBUTEIBHOTO YHCIIA, KOPEHb HATYpalbHOW CTETICHU;
' UCTIOJIB30BATh TMOAXOJSIIYIO (GOPMY 3aHCH JACHCTBUTEIBHBIX YHCEN IS
peLIeHHs TPAKTHYECKHUX 33124 U IPECTAaBICHHS JaHHBIX
OnepupoBaTh NMOHATUSMH: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJIEHOTO
1.5 yIjla; WCIOJIb30BaTh 3alMCh MPOU3BOJBHOTO YIyla uepe3 oOpaTHBIC
TPUTOHOMETPHUYECKUE (PYHKIHH
2 VYpaBHEHUs U HEpAaBEHCTBA
OnepupoBaTh MOHATHAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, IENIOE,
2.1 panroHaIbHOE, UpparOHATIHLHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
29 BeimonHATE  TipeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKECHUH W
' pemaTh TPUTOHOMETPHUYECKIE YPAaBHEHHS
BeinonHATe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATBHBIX
2.3 BBID@KEHUII W pelaTh OCHOBHBIE THIIBI II€NbIX, PALMOHAIBHBIX H
UppaIMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHUS M HEPABEHCTBA JUIsSl PEIICHUS MaTeMaTHYeCKUX
' 3ajiay M 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKu U peabHOU )KU3HU
MogenupoBaTh peaqbHBIE CHTYyallUd Ha S3bIKE ainreOpbl, COCTaBISTH
2.5 BBIpa)KEHUS, yPAaBHEHHS, HEPABCHCTBA IO YCJIOBUIO 3aj[auM, UCCIIEIOBATh
MOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAHUEM arlapara ajureOpsl
3 OyHKIMH U TpaduKu
OnepupoBaTb MOHATUSAMH: (YHKIMS, CIOCOOBI 3akaHus (DYHKIHUH,
3.1 o0nacTh oOmpeaeNeHus] MU MHOXECTBO 3HAUEeHUM (QYHKUUHU, Tpaduk
(byHKIMHY, B3aUMHO OOpaTHbIE (PYHKIUH
3.9 OnepupoBaTh MOHATUSMH: YETHOCTh W HEYETHOCTh (DYHKIMH, HYIH

(GyHKIMH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA




3.3

Hcnonb3oBath rpaduky QyHKIMNA 11 peLIeHUs] ypaBHEHUH

Ctpouts W uuTaTh TpadUKU JHHEHHOW (YHKIUH, KBAJAPATHUUYHOU

34 (GyHKINY, CTENEeHHON (DYHKIMH C IIETIBIM TOKa3aTesieM
Hcnonw3oBarh rpaduku ¢GyHKIUE A8 HUCCIENOBaHMS TMPOIECCOB U
35 3aBHCHUMOCTEH HpU pEeHIeHUH 3373y U3 JAPYruX Y4eOHBbIX MPEAMETOB U
' peasibHOM  JKWM3HM, BbIpaXkarb (opMynamMu 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana marematnyeckoro anaamsa
41 OnepupoBaTh TOHSTHSIMH: TOCIEIOBATEIBHOCTh, apupMeTHUECKas W
' reoMeTpHYECcKasi MPOTrPEeCCHH
OnepupoBaTh MOHATHSIMH: OECKOHEUHO YOBIBAaIOIIAsi TIeoMeTpUyecKas
4.2 mporpeccusi, CyMma OECKOHEYHO  yOBIBAIOIIEH  TIeOMETPHYECKOU
POrpeccuu
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30Barh CBOMCTBA MMOCIEIOBATEIIBHOCTEM MW MPOTrPECcCUid s
' pelIeHHs peabHBIX 3a1a4 MPUKIIAIHOTO XapaKTepa
5 MHo>kecTBa 1 JIOTUKA
5.1 OrniepupoBaTh NOHITHSAMU: MHOXKECTBO, ONIEpPAIIUN HaJl MHOYKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT Aisi OMHCAHUA
5.2 pealbHBIX MPOIIECCOB U SBJICHUIA, IPU PEIICHUH 3a/1a4 U3 APYTUX y4EOHBIX
PEeIMETOB
53 OnepupoBaTh  NOHATUAMU:  OINpEAENCHHE, Teopema,  CIEACTBHE,

JA0Ka3aTCJIbCTBO




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS

Kox
1 Hucna u BIYUCICHUS
Pammonanbhple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, TMPOLIEHTHI,
OeCKOHEUHBbIE  TMEpHOJMYECKHEe  apodu.  Apudmernyeckue  omepanud ¢
1.1  pauuoHaTBHBIMH YHUCIAMH, PEOOPA30BAHUS YMCIOBBIX BBIpaXKeHHU. [IpumeHenue
Ipo0eil ¥ MPOLEHTOB JUIsl PELICHUS NMPUKIAIHBIX 33a4 M3 pa3iIMYHbIX OTpacieu
3HaHUH U pPEaJbHOM KU3HU
JelictBuTenpHple  4yMcaa.  PanMoHanbHBIE M UppAlUOHAJbHBIE  YHCIHA.
1.2 Apudmerndeckue omnepanuu C JICHCTBUTENBHBIMH uHchnamu. [lpuGmmkxEnHbe
BBIYMCIICHMS, IPABUIIA OKPYTJIIEHUS, IPUKHAJIKA U OLIEHKA pe3yJbTaTa BEIYUCICHUN
Crenenp ¢ mensiM nokaszareneM. CranjpaptHas ¢opma 3arucu J1eHCTBUTENBHOTO
1.3  uyucna. Mcnonb3oBanue noaxonsiield (Gopmbl 3aUCH JEHCTBUTENIBHBIX YUCEN JUIS
pelIeHns MPAKTUYECKUX 3a7a4d U IPEICTABICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HaTypaJbHOM creneHH. J[eHcTBHUS ¢ apuMETHUECCKUMHU
' KOPHSMH HaTypaJIbHOU CTEIICHU
15 CuHyC, KOCMHYC M TAaHIEHC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
ApPKTAaHI'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEHMsI U HEPABEHCTBA
2.1  ToxzaecTBa M TOXKICCTBEHHBIE TIPEOOPa30BaAHUS
99 ITpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHBIE
' TPUTOHOMETPHYECKHE (HOPMYIIbI
53 VYpaBHeHHe, KOpeHb ypaBHEHHUs. HepaBeHCTBO, pellleHHEe HepaBeHCTBa. Meton
UHTEPBAJIOB
2.4  PemieHue 1enbIX U APOOHO-PAMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5  Pemenue uppannoHaIbHBIX YpaBHEHUN U HEPABEHCTB
2.6  Pemenne TpUTOHOMETPUYECKUX YpaBHEHHHA
57 IIpumeHeHrne ypaBHEHUI 1 HEPABEHCTB K PEIIEHUI0 MaTEMaTUYECKUX 3a/1a4 U 3a]a4
' U3 PA3JIMYHBIX 00JIaCTe HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKu
31 Oyukuus, cnocodsl 3amanus (pyHkuuu. I'padux Qynkuun. B3aumHo oOparHble
' GyHKIIU
3.9 OOnacte ompeneneHUss W MHOXECTBO 3HaueHuM ¢yHkuuu. Hymmn QyHxum.
' ITpomexyTKH 3HaKONOCTOSAHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU
33 Crenennas GyHKIIHS ¢ HATYpaJbHBIM | II€JIBIM TIOKa3zareseM. E€ cBoiicTBa U rpaduk.
' CaoiicTBa 1 rpa@uK KOpHS N-Oi CTENeHU
3.4 Tpuronomerpuueckass OKpyKHOCTb, ONpeAETICHUE TPUTOHOMETPUUYECKUX (DYHKIIHIA

YUCJIOBOTO apTyMEHTa




Hauana MaTeMaTH4ecKoro aHaimsa

HOCJ’IGI[OB&TCJ'IBHOCTI/I, CITIOCOOBI 3aJaHus HOCJ'IGI[OBaTeJ'IBHOCTeI\/'I. MoHOTOHHBIE

41 [0CJIEI0BATELHOCTH
Apudmernueckas UM TeoOMeTpUYecKas Mporpeccuu. beckoHeuHo yObIBaromias
4.9 reomerpuueckas nporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH TIeoMeTpUYecKOoit
' nporpeccuu. Popmyna CIOXKHBIX HPOLIEHTOB. lcmosb3oBaHuEe Mporpeccuu it
peuIeHus pealibHbIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHuoxecTBO, omnepanuu HajJ MHoOXecTBamH. Jluarpammbl Ditnepa — Benna.
5.1 [IpumeHeHrne TEOPETUKO-MHOXKECTBEHHOIO ammnapara JJisl ONMCAaHUS PEAbHBIX
MIPOLIECCOB U SIBIICHUH, MPU PEIICHUH 3a/1a4 U3 IPYTUX YUCOHBIX MPEAMETOB
5.2 Onpenenenue, Teopema, CIEACTBUE, 10KA3aTEIbCTBO

ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOMN IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Koxa

HpOBepﬂeMLIe TpeﬁoBaHI/Iﬂ K IIPE€AMETHBLIM pe3yjabTaTaM 0CBOCHUSA

NpoBepseMOro  OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMbl CpeiHero 001ero
TpeOoOBaHUSA o0pa3oBaHus

Biagenue Merogamu JOKa3aTelbCTB, AJITOPUTMAMM PELICHUS 3a7ady;
yMmeHue (GOpMyIHpOBATh WU ONEPUPOBATH IOHATHAMHU: ONPEACICHHUE,
aKCHOMa, Teopema, CIEICTBHUE, CBOMCTBO, IPHU3HAK, J0KAa3aTeIbCTBO,
paBHOCUJIbHBIE (DOPMYJIUPOBKHU; IPUMEHATh UX; YMEHHE (DOPMYIUPOBAThH
00paTHOE W MPOTHUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATh METOJ MaTEeMaTU4YECKOM WHIYKLHH;

MNpOBOAWUTL JOKA3aTCIbHBIC PACCYXXJACHUA TIpU PCIICHHUU 3aJady,

1 OLICHMBATh  JIOTMYECKYID MNPAaBWIBHOCTh  PACCYKICHUH; YMEHHE

ONEpUPOBATH MOHATHAMH: MHOKECTBO, IOJMHOXECTBO, OINEpPALMU Haj
MHOKECTBaMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar AJis ONMCAHUS PEAJIBHBIX ITPOLIECCOB U ABJICHUH U NPU PELICHUU
3aja4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIIepUpOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, n1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

croco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue OIICpHUPOBATH NOHATUAMU: HATYPAJIBHOC YUCIIO, LICJIIOC YHUCIIO,

2 CTEIEHb C LEIBbIM [T0KA3aTeNeM, KOPEHb HATYPAIIbHOW CTENEHHU, CTEIICHb

C pallnOHaJIbHBIM IIOKa3aTecjieMm, CTCIICHb C e CTBUTEIILHBIM




mokaszareneM, JiorapuM ymcia, CHHYC, KOCHHYC U TaHICHC
IPOM3BOJILHOIO 4YMCJA, OCTATOK [0 MOAYNIO, PAallMOHAIBHOE YHUCIIO,
UPpPALMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHANIBHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHME HCIIOJIb30BaTh
NPU3HAKH JICIMMOCTH, HAUMEHBIIUI OOIIMI JeIUTeNh U HAauMEHbIIee
oO1iee kpaTHOe, alroput™ EBKiMaa npu pelieHny 3agad; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIMOHHBIMH ~ CHCTEMaMH  CYMCJICHHUS;  yMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH U NpeoOpa3oBaHMs BBIPAKEHUH €O
CTENeHsIMU U JiorapudmMamu, mpeoOpa3oBaHus IPOOHO-paIMOHATBHBIX
BBIPQ)KEHUIl; YMEHHME ONEpPUpPOBATH HMOHATHSAMM: IOCIENI0BATEIbHOCTD,
apu@meTnyecKkas porpeccusi, reoMeTpuieckas nporpeccusi, 06CKOHEUHO
yObIBaroIasi  reoMeTpuyYeckass  Iporpeccus; yMEHHE  3a/laBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONEepUPOBaTh HMOHATHUAMH: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apI'YMEHT KOMILJIEKCHOTO 4Hcia, (opMa
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUroHOMEeTpHUecKas 1
anreOpandeckas); YMETh MPOU3BOAWTH apU(PMETHUSCKUE ICUCTBHS C
KOMIUIEKCHBIMH ~ YHCJIAMU; TNPUBOJUTH IMPUMEPHl  HMCIIOJIb30BaHUS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATUSAMU: MaTpula 2X2 u 3x3,

OIIPECACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHe onepupoBarh MOHATHAMU: palUOHAIbHBIC, UPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTENEHHbIE, Jorapu(muueckue, TPUTOHOMETPHUUECKHE
YpaBHEHUs U HEPABEHCTBA, HUX CHUCTEMbI; YMEHHE OIEPUPOBATH
MOHATUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHue, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUNW U HEPABEHCTB, PaBHOCUJIBHOCTb
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE penarb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pPEIIATH
YpAaBHEHUs, HEPABEHCTBA W CHUCTEMBI C MapaMeTpOM; NPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIS PEIICHHUS MAaTEeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATHUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
NEPUOJIMYHOCTh (YHKIIMH, OIPAaHHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTb
GbyHKIMH, dKCTpeMyM (DYyHKIMHU, HauOOoJbIllee ¥ HauMEHbIIIee 3HaUEeHUs
(GyHKIMU Ha IPOMEXKYTKE, HelIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMM, 1iepBasi ¥ BTOpasi Mpou3BoHAs (YHKIUU, T€OMETPUUECKUNA U

¢u3nueckuif CMBICI TPOM3BOJIHON, IEepBOOOpa3Has, ONpeAeIEHHbIN




MHTETpajl; YMEHUE HAXOAWUTh ACHUMOTOTHI Tpaduka (yHKIHU; yMEHHE
BBIYUCIIATh IPOU3BOJHBIE CYMMBI, IPOU3BEACHMS, YACTHOIO U
KOMITO3UIIMHN (DYHKIMI, HAXOIUTh ypaBHEHHE KacaTeNbHOU K Trpaduky
GyHKIIMM; YMEHUE HAaXOAWUTh MPOU3BOJIHBIC AJIEMEHTApHBIX (DYHKIIUM;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJAHYIO JJIsI HMCCIEIOBaHUS (YHKIHUH,
HAXOJUTh HAaWOOJBIINE W HAaUMEHBIINE 3HAYeHHUS (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HMCIOJB30BAHUEM amIapara MaTeMaTHYeCKOTO
aHaJau3a; MPUMEHATH IPOU3BOAHYIO [UISl HAXOXKACHUS HAWIYYILIEro
pellieHusl B NPUKIAJHBIX, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKUX M
buznyuecKkux 3a7adax; HAXOAUTh TIOUIAIN U 00BEMBI (PUTYp C TOMOIIBIO
MHTErpaa; MpUBOAUTh MPUMEPHl MATEMAaTUYECKOTO0 MOJEIMPOBAHUS C

noMoIIbio AuddepeHnanbHbIX ypaBHEHUN

YMmeHue omnepupoBaTh MNOHATUSMH: Tpaduk (yHKUMK, oOpaTHAs
GyHKIUS, KOMITO3UIUSA (DYHKIUH, JTUHEHHAs (QYHKIHS, KBaJpaTHIHAS
byHKIHS, panoHaibHas byHKIHS, CcTeneHHas byHKIMS,
TPUTOHOMETPUYECKHE (YHKIUH, OOpaTHBIE TPUTOHOMETPHUYCCKHE
byHKIIMKM, TMOKa3aTenbHass W Jorapudmuueckas QyHKIMH, YMEHUE
CTPOUTH TpaPUKH H3yYEHHBIX (YHKIHMHA, BBHIMOIHITH MPEoOpa3OBaHHS
rpadukoB QpyHKLINNA, UCTIOIB30BaTh TpadUKU ISl U3yYEHUS TPOIECCOB U
3aBHCHMOCTCH, TIpU PEIICHUH 33724 W3 IPYTHX YYeOHBIX MPEAMETOB U
3aJ1a4 U3 pealbHOMN JKU3HU; BRIpAXaTh (GOpMylaMu 3aBUCUMOCTU MEKIY
BEJIMYMHAMU; MCTIOIH30BATh CBOMCTBA U rpaduku QyHKINN AT peIICHHUS
YpaBHEHU, HEPaBEHCTB W 3ajady C MapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOM TUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

n UX CUCTEM

VYMeHue pemaTh TEKCTOBbIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE HA
MPOLIEHTHI, A0 U YacTH, Ha JABUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNpaBJICHUS JIUYHBIMH M CEMEIHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 10 YCIIOBHIO 3aJa4H, MCCIENOBAaTh IIOJYyYCHHOE DPEIICHHUE U
OLICHMBATh IMPaBAONOJO00HOCTh PE3yJIbTaTOB; YMEHUE MOEIUPOBAThH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAKCHMS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl II0 YCJIOBHIO 33]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT




YMeHne onepupoBaTh HOHATUAME: CpeiHee apudMeTHieckoe, MeauaHa,
HauOoJIblIIee U HAMMEHbIlIee 3HAYSHUs, pa3Max, JUCIEePCHsl, CTAaHAAPTHOE
OTKJIOHEHUE YHMCIIOBOTO Ha0Opa; yMEHUE M3BJIEKATh, HHTEPIPETUPOBATD
UH(OpMaLKIO, IPEJICTABICHHYIO B TaOJIMIIAX, HA JUarpaMmax, rpadukax,
OTPaKaIOIIYIO0 CBOKMCTBA PEaIbHBIX IIPOLIECCOB U SIBICHUH; IIPEICTABIIATh
MHGOpPMALMI0 € IOMOIIbIO TaONMIl W JuarpamM; HCCIel10BaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METO/OB U MIEKTPOHHBIX CPE/ICTB; IpadMueCKU UCCIIE0BATh COBMECTHBIE
HAOJIIOJIEHUsI C T[IOMOIIBI0 JAMAarpaMM pacCeUBaHUsA M JIMHEHHOU

perpeccuu

YMeHue onepupoBaTh IOHATHUSAMM: CIIYYaWHBIA OIBIT M CIy4ailiHOE
COOBITHE, BEPOSATHOCTH CIYYalHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C MCIOJb30BAaHUEM TpapUUECKUX METOJIOB; INPUMEHSTH
(GOpMYIIBI CIIOKEHUST U YMHOXKEHHUS BEPOSATHOCTEH, (HOPMYITy TOITHOM
BepoATHOCTH, (hopmyny bepHysin, koMOMHATOpHBIE (GaKThl U (HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
MOHATUSAMM: Cly4yallHas BEJIMYMHA, PACHpelelIeHUE BEPOSTHOCTEM,
MaTeMaTUYECKOE OKHMIAHUE, OUCIEPCHUS] M CTAaHJIAPTHOE OTKJIOHECHHE
CIIy4ailHOH BEJIMYMHBI, (YHKIMH PpACHOpPENENCHUs U IUJIOTHOCTH
PaBHOMEPHOTO, IOKA3aTEJIbHOIO M HOPMAJIBHOIO PACHPEACIICHUN;
YMEHHME UCIIOJIb30BaTh CBOMCTBA W3YyUYECHHBIX pACHpPENCIICHUN IS
pemieHus: 3aaa4y; 3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUHBIX HCCIEIOBAHUMN; YMEHHE MPUBOJUTH MPHUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJBIIMX YHMCENT B MPUPOJHBIX W OOIIECTBEHHBIX
SIBJIEHUSX; YMEHUE OIIEPUPOBATH MOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAHWUW, YHUCIO TEPEeCTaHOBOK, OMHOM HpIOTOHA; ymeHHe
MIPUMEHSITh KOMOMHATOPHBIE (PAKThI U PACCYKACHHUS JIsl pEIICHUS 33/1aY;
OIICHUBATh BEPOATHOCTH peanbHbIX COOBITHI; COCTaBIIATh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yiabTarT

YMeHue omnepupoBaTb MNOHATHSAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJWYMHA YyIJa, IUIOCKUH yroi,
JBYIPaHHBIA YToJI, TPEXIPaHHBIA Yroj, CKPEIIMBAIOLIMECS IpsSMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIAY HpPSIMONH M IJIOCKOCTBIO, YroJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXKITY

MMpAMBIMH, PACCTOAHUC MCKY INIOCKOCTAMHA,; YMCHUC UCIIOJIb30BATh IIPpU
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pelIeHNH 3a7a4y U3Yy4YeHHBbIE (PaKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLIEHUBATb pa3Mepbl OOBEKTOB OKPY)KAIOLIEr0 MHpPA; CTPOUTH
MAaTE€MaTU4eCKUe MOZCIHA C IIOMOIIBK0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, P€IIAaTh CBA3AHHBIC C HUMU IPAKTHUYCCKUEC 3aJa4u

VMeHHe OnepupoBaTh MOHATHIMU: IUIOMIAAb (GUTYPhI, 00bEM (UTYPHI,
MHOI'Or'paHHUK, HpaBI/IHLHbe/’I MHOI'OrpaHHuK, CCHCHHC MHOI'OI'paHHHKA,
Ky0, MapajuieNenuiesa, npu3Ma, nupamuaa, (Gurypa ¥ MOBEPXHOCTh
BpallleHus, UINHAP, KOHYC, map, cdepa, miomans chepsl, MIonaib
MOBEPXHOCTH IMUPAMH[IbI, TPU3MbI, KOHyca, IHIUHIpA, 00bEM KyOa,
NPSIMOYTOJIBHOTO TapaUleNIenuIlela, MUPAMUIBL, TPU3MBL, MUIUHAPA,
KOHYyCa, IIapa, pa3BépTKa MOBEPXHOCTH, CCUCHUS KOHYCa W IUIHHIPA,
napajuieibHble OCH WJIM OCHOBAaHMIO, CCUCHHE IlApa, IUIOCKOCTh,
Kacaromiascs cdepsl, MUIMHIPA, KOHYCA; yYMEHHE CTPOHUTH CCUCHUE
MHOTOTPaHHHKA, H300pakaTh MHOTOTPAHHHUKH, (PUTYPHI B TOBEPXHOCTH
BpAIIIEHUS, UX CEYCHUS, B TOM YHCJIE C MOMOIIBIO SIEKTPOHHBIX CPEICTB,;
YMEHHE IIPUMEHSTh CBOMCTBA Fr€OMETPUUECKUX (UTYpP, CAMOCTOSITEILHO
(bOpMyITHPOBAThH ONMPEICICHUS U3YdaeMbIX (DUTYp, BBIABUIATh THITOTE3bI
O CBOMWCTBax M IpHU3HAKaX reOMETPUYECKUX (PUryp, 000OCHOBBIBATH WU
ONpOBEpraTth HX; YMEHHE MPOBOJAWTH Kiaccuukanuio ¢uryp 1o
Pa3jIMuYHbIM HpPHU3HAKAM, BBIIIOJHATD HGO6XOILI/IMBIG JOIIOJIHUTCIIBHBIC

MOCTPOEHUS

VYMeHue onepupoBaTh MOHATUSMH: JBIDKEHHE B IPOCTPAHCTBE,
napajuieNbHBIA TEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe TNOAOOMs, TMOAO0OHBIE (UIYpBl; yMEHHE
pacrio3HaBaTh paBHBIE U MOJOOHBIE (QHUTYPHI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXMTEKType; HCIOJIb30BATh I'€OMETPUYECKHUE OTHOILEHHS
NIPY PEIICHUH 3a]1a9; HAXOAUTh TeOMETPUIECKNE BEIMIHHEI (JUTMHA, YTOJI,
I0Iaab, 00BEM) IIPU PELIEHUH 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB U
U3 pEANbHOW KM3HM;, yMEHHE BBIUUCISATH T€OMETPUYECKHE BEITMYHHBI
(uMHa, yrois, IUIOIAAb, OOBEM, IJIONIAAh MOBEPXHOCTH), UCIOIb3YS
n3ydeHHbIe (POPMYIBI U METO/BI, B TOM YHUCIE: TUIONMIAIb ITOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IUIMHIPA, IUIOMaas cdepbl; 00bEéM Kyoa,
IPSIMOYTOJIPHOTO TTApaJIeTIeNTuIela, MUPAMHIBI, TPH3MBL, IHIIHHIIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[06HBIX (I)I/Il“yp

YMmenune OIICPHUPOBATH MMOHATHAMU: MIPAMOYT'OJIbHAsA CUCTEMA KOOPAHWHAT,

BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATHBI BCKTOpA, CyMMa BCKTOPOB,




MPOM3BEICHNE BEKTOpa Ha YHCIIO, PA3IOkKEHHE BEKTOpa Mo Oasucy,
CKaJIsIpHOE TPOU3BEJCHHE, BEKTOPHOE TMPOU3BEACHHUE, Yrol MEXIY
BEKTOpAMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPJAUHATHBIA METO]
JUIsL pelIeHHs] TeOMETPUYECKHX 3aJad M 3a7ad APYTux y4eOHbIX

MPEIMETOB
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YMmenue BbIOMpATh TMOAXOMAMIMHA METOA JJIsl PpelICHUs 3a/1a4H;
[IOHVMMAHHE 3HAYMMOCTH MATEMaTUKH B M3YYEHUU IPUPOJHBIX U
OOIIECTBEHHBIX NPOIECCOB W  SBJICHHWI; yMEHHE paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHUE IPUBOAMTH
IIPUMEPBl  MATEMAaTU4YECKUX OTKPBITMM POCCHMCKOM W  MHPOBOU

MaTeMaTH4YeCKOM HAayKHu




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110

MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Hucna u BIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Pammonanbueie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JAPOOH, TPOLIEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpodH

13 Apudmernieckuil KOpeHb HaTypalbHOH creneHu. JefdcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTENEHU

14 Crenenbp ¢ menbiM mokazateneM. CTeneHb C PpalMOHAIBHBIM ITOKA3aTeNeM.
' CBoiicTBa cTeneHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JlelicTBuTenbHble uucia. ApudpMmeTnyeckue omnepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 gucnamMu. [IpuOmmkEéHHBIC BBIYMCICHHS, MpaBWIA OKPYIJICHUS, NPHUKHIKA H
OIICHKA PE3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpazoBanue BoIpaKEHUN

1.9 KommiekcHbie uncna
2 VYpaBHEHUs U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 [TokazarenbHble U IOrapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10 VYpaBHEHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpuiia cucTeMbl JUHEWUHBIX ypaBHEHUH. ONpeaeanuTenb MaTPUILIbI
3 OyHKIMH U TpaPuKH




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe

3 ¢ynkuuu. Yérneie u Heu€THbIe GyHKIMU. [lepuoauueckue GpyHKIUMN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HaumOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toxa3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernaeckas u reomeTprueckas mporpeccun. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (PYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox1eHre HanboIbIIero 1 HAaMMEeHbIEro 3Ha4eHus! (QyHKIMU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHukKu
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METOJANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI IJI5S1 YYUEHUKA

Maremaruka: anreOpa v Hadalla MaTeMaTHYECKOTO aHalIn3a, TeoMeTpus. Anredpa v Havaia
MaremaTuueckoro ananusa, 10-11 xmaccel/ Anmumos 1L A., Komsirun FO.M., TkaueBa M.B. u
ap., AxunonepHoe obmiecTBo «M3aarenscTBo «lIpocBerieHme»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. lllabynun M. U., T'azapsn P.I'., TkaueBA.. B. u 1p. Anre6pa u Hayana MaTeMaTHIECKOTO
aHanu3a. Jlumaktudeckue Mmarepuansl. 1 0 ki1., ba3oBelil ypoBeHb U yriyOJIeHHBIN YPOBHH.
M.: IlpocBemienue, 2025.

2. ®enoposa H. E., TkaueBa M. B. AnreOpa u Hayajia MaTeEMaTUYECKOT O aHAJIN3A.
Metoanueckue pekomenaanuu, 10/11 k.. — M.: IIpocBemenue, 2020.

HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

1. www.edu.ru (caiit MOuH P®).

2. www.school.edu.ru (Poccuiickuii 001e00pa3oBaTeabHbIN IOPTA).

3. www.pedsovet.org (Bcepoccuiickuit InTepHeT-11e1COBET)

4. www.fipi.ru (caiir denepaabHOr0 HHCTUTYTA MEJArOTHYCCKUX U3MEPEHHA).

5. www.math.ru (MuaTepHeT-noaaepKka yauTeneil MaTeMaTuKu ).

6. www.mccme.ru (caiiT MOCKOBCKOTO IIEHTPa HENMPEPHIBHOTO MAaTEMATHIECKOTO
o0pa3oBaHMs).

7. WWW.it-N.ru (cetb TBOPYECKUX YUHUTEICH)

8. www.som.fsio.ru (cereBoe 00beTHHEHNE METOIUCTOR)

9. http:// mat.1september.ru (caiit razetsr «MaTeMaTHKa»)

10. http:// festival.1september.ru (pectuBans neparoruyeckux uaei «OTKPBITBIA YPOK»
(«ITepBoe ceHTAOPs»)).

11. www.exponenta.ru (o6pazoBaTesIbHbIN MAaTEMaTUYECKUI CalT).

12. kvant.mccme.ru (anekTpoHHast Bepcust xypHana «KBaHT».

13. www.math.ru/lib (3nexTpoHHast MaTeMaTHdeckas OMOTHOTEKA).

14. http:/school.collection.informika.ru (eaunas xosutekius UPPOBBIX 00Pa30BATEIBHBIX
pecypcoB).

15. www.kokch.kts.ru (on-line TectupoBanue 5-11 knacchr)
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