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MHNOACHUTEJBHASA 3AIIUCKA

Pabouast mporpamma yueGHOTO Kypca «Anredpa U Hadajla MaTEMaTHYECKOTO aHaIn3a» 0a30BOro
ypoBHs aist obydatoruxcs 10 —11 kiaccoB pazpaborana Ha ocHOBe DerepaIbHOIO roCcy1apCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa CPEAHEro oO0miero oOpa3oBaHMs, ¢ yY4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEABABIIEMBIX K MaTeMaTHUYEeCKOMY OOpa30BaHUIO, M TPATUIHMA POCCHICKOTO
oOpazoBanus. Peanuzamusi mporpamMmbl OOECIEUMBAET OBJAJCHHE KIIOYEBBIMU KOMIETCHIIUSIMH,
COCTABIIIIOUIMMHM  OCHOBY JUIS CaMOpPa3BUTHA M  HENPEPHIBHOIO 00pa3oBaHMsA, IEJIOCTHOCTD
OOIEKYIBTYPHOT0, TUYHOCTHOT'O U TIO3HABATENILHOTO PA3BUTUS IMYHOCTH 00YUAIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hayama MaTeMaTHYeCKOTO aHATIN3ay SIBISIETCS OJHUM M3 HanboJjiee 3HaYMMbIX B
porpamMMe CTapiiei MIKOJIbI, TOCKOIBKY, C OJHON CTOPOHBI, OH 00€CIeUnBaET MHCTPYMEHTAIBHYIO 0623y
IUISL U3YYCHHSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (hOpMHUpYET JOrH4ecKoe M
a0CTpaKkTHOE MBIIUICHHE y4alluxcs Ha ypOBHE, HEOOXOJMMOM Ui OCBOCHHS KypCOB MH(OPMATHKH,
OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH. B paMkax [aHHOTO Kypca ydalluecs OBJIaJICBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas (QOpMYyJIUPYeT CBOM JIOCTH)KEHHUS B
MaTeMaTu4eckon popme.

Kypc anrebpsl M Hayaq MaTeMaTHYECKOrO aHAIM3a 3aKJIaJbIBA€T OCHOBY Ul YCIEIIHOTO
OBJIaJICHUSl 3aKOHAMHU (M3HKH, XMMHUH, OMOJIOTHH, MOHUMAHUS OCHOBHBIX TEHJICHIMH >KOHOMHUKH W
OOIIIECTBEHHOH KHM3HHM, IMO3BOJISICT OPHEHTUPOBATHCSA B COBPEMEHHBIX HU(MPOBBIX W KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh HMX B IIOBCETHEBHOW >KM3HH. B To)e Bpems OBiIajgeHHE
a6CTpaKTHI)IMI/I N JIOTUYCCKH CTPOTUMH MATCMATHYCCKUMH KOHCTPYKIUAMU PA3BUBACT YMCHUC HAXOAUTH
3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTh YTBEP)KICHHUS, HCIOJNB30BaTh OOOOIICHHE W
KOHKPETHU3aINI0, a0CTparupoBaHue U aHAIOTHIO, POPMHUPYET KPEaTHBHOE M KPUTHUYECKOE MBIILIeHHE. B
X0/ie U3y4eHUs aareOpbl U HavyaJl MAaTEMaTUYeCKOr0 aHAJIM3a B CTApIICH MIKOJIE yJalluecs MOJIy4aroT
HOBBIH ONBIT peICHUA NPUKIIAAHBIX 3aJa4, CAMOCTOATCIBHOI'0 MOCTPOCHUA MATCMATHYCCKUX MOI{CJ’IGI\/JI
pEaNbHBIX CHTyallMii ¥ HMHTEPIPETAllMU TONYYSHHBIX pEUICHUH, 3HAKOMATCS C NpUMepaMu
MaTEMATHYCCKHUX BaKOHOMepHOCTeﬁ B IOpUpOAC, HAYKE H B HCKYCCTBC, C BbIJAIOIIUMUCIA
MaTeMaTHYECKUMHU OTKPBITHSIMU U UX aBTOPaMH.

Kypc obnagaeT 3HauynTEIbHBIM BOCIUTATEIBHBIM MMOTEHIIMATIOM, KOTOPBIM peaTnu3yeTcsi Kak 4epes
y4eOHBI MaTrepuan, CcrnocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MMPOBO33PEHMs, TaK M Uepes3
cnenu(uky  yu4eOHOW  JEATENbHOCTH,  TpeOYyIImEeH  CaMOCTOSATENBHOCTH,  aKKypaTHOCTH,
MIPOJOIDKUTEILHON KOHIIEHTPAllM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJyYeHHBIH pe3yibTar.

B ocHoBe Meronaukm oOydeHus anreOpe M HadaJaM MaTEMaTHYeCKOTO aHaiu3a JIeXKHT
JesITeIbHOCTHBIN MPUHLUI 00ydEHUs.

Crpykrypa Kypca «AnreOpa M Hadajga MaTeMaTUYECKOTO aHalli3a» BKIIIOYAET CIEAYIOINe
coJiepKaTeIbHO-METOJUUecKue JTUHUN: «Hucna u BeruucieHus», «OyHKuuu u rpadukny», «YpaBHEHU
U HepaBeHCTBay», «Hauama maremaTmueckoro anaims3ay», «MHOXeCTBa W JIOTHKa». Bce ocHOBHBIE
COJIep’KaTEIbHO-METOJUUECKUE JIMHUM HM3y4aloTcsd Ha MPOTSDKEHUM JBYX JieT oOydeHHs B cTapliei
IOKOJIC, €CCTECCTBECHHO AOMOJHAA APYTr Apyra U INOCTCIICHHO HAChbIajiChb HOBBIMHM TEMAaMH U pa3aciiaMu.
JIaHHBIA Kypc SIBISIETCS MHTErPAaTHBHBIM, MOCKOJBKY OOBEIUHSET B cede CoJepKaHue HECKOJIbKHX
MATEMATHYCCKUX NTUCIIUIIIINH: aﬂre6pa, TPUTOHOMETPHUA, MaTeMaTHYeCKUH AHAJIN3, TCOPUA MHOXCECTB U
ap. ITo mMepe Toro Kak ydariuecs: OBjaIeBaloT BcE Ooiee MHUPOKUM MAaTEMaTHUYECKUM almnapaToM, Y HUX
MOCTIeIOBATEIbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKYI MOJEb
peanbHON CUTYyalluu, MPUMEHSATh 3HAaHUS, MMOyYeHHbIE B Kypce «AnreOpa U Hayaja MaTeMaTHYeCKOTro
aHaMM3a», JUIA DEIICHWsS CaMOCTOSATENBHO C(HOPMYIMPOBAHHOW MaTeMaTHYECKOW 3a/ladd, a 3aTeM
MHTEPIPETHUPOBATH NOTYUECHHBIA Pe3ysIbTaT.

ConepxaTenpHO-MeTOIMYECKass JMHUSL «YWclia ¥ BBIYMCIEHUS» 3aBepmiaeT (OpMHUpPOBAHHE
HaBBIKOB UCIIOJIb30BaHUs JIEHCTBUTENBHBIX YMCET, KOTOpOe ObLII0 HAYaTO B OCHOBHOI 11Koste. B crapieit
mKosie ocoboe BHHMMaHHME yensercs (OPMHUPOBAHHUIO TIPOYHBIX BBIYMCIUTENbHBIX HABBIKOB,
BKJIIOYAIOIUX B ce0s HCIOJIb30BaHME PA3IUYHBIX (OPM 3alMCHU JCHCTBUTENBHOIO YMCIA, YMEHHUE
palMOHAJIbHO BHIMOJIHATH JAEUCTBUS C HUMH, JIelaTh MPUKUIKY, OLIEHUBATh pe3ynbraT. OOydaromuecs



MOJIy4at0T HABBIKHM MPHOIMKEHHBIX BBIYMCICHHUM, BBITOJHEHHUS ACHCTBUI ¢ YMCIaMU, 3alICAHHBIMU B
CTaHJApTHOM (pOopMe, UCTIOJIb30BAHMSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEANM3yeTCs Ha MPOTSHKEHUM BCEro OOy4eHHUsl B CTaplien
LIKOJIE, IOCKOJIBKY B KaXA0M pa3zielie MPOorpaMMBbl IPEIyCMOTPEHO PELICHHE COOTBETCTBYIOIIMX 3a1a4.
OOyuaronmecss  OBJIAJAEBAIOT  PA3IUYHBIMM ~ METOJAaMHU  PELICHHS  IIeNbIX, PalUOHAIbHBIX,
UppalMOHAIIbHBIX, I0KA3aTENIbHBIX, JTOrapU(PMUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUH, HEPABEHCTB
u ux cucteMm. llomyueHHBIE YMEHHS HCIONB3YIOTCS TMPH HUCCIEAOBAaHUM (YHKIUNA C TOMOIIBIO
IIPOM3BOJIHOM, PELICHUH MPUKIAAHBIX 33aJa4 U 3aJa4 Ha HAXOXKJCHHE HAauOOJIbLIIMX U HaMMEHBIINX
3HayeHu QyHKIMH. JlaHHAs cojepikaTenbHas JUHHUS BKIIOYAeT B ceOs Takke (GopMUpOBAHHE YMEHHI
BBINOJIHATE PACYETHl 1O (opMynaM, NpeoOpa3oBaHUs LEJNbIX, PAUOHAIBHBIX, UPPALUOHAIBHBIX U
TPUTOHOMETPHUECKUX BBIPAKEHHM, a TakXKe BBIPAKEHHUH, COJACpXKAIUX CTENEeHH U JIOTapU(MBL
bnaronaps  u3yueHuro  anareOpaMyeckoro MaTepuala  [POUCXOAMT  JajbHeWllee  pa3BUTHE
ATOPUTMUYECKOTO M AOCTPAKTHOTO MBIIUICHUS YYalIuxcs, (pOpMHUPYIOTCS HAaBBIKU JETyKTUBHBIX
paccyxIeHHi, paboThl ¢ CUMBOJIBHBIMU (pOPMaMH, NIPEICTABICHHUS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEH B
BUJIC PAaBEHCTB M HepaBeHCTB. AureOpa mnpeniaraer 3()(EKTHBHbIE MHCTPYMEHTBHI JUIS PEIICHUS
IIPAKTUYECKHUX U €CTECTBEHHO-HAY4YHBIX 3a/1a4, HAaIJIJHO AEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK A3bIKA
HayKU.

ConepxarenbHo-MeToandeckas JuHUA «DyHKIMM U rpaduKu» TECHO NeperuieTaeTcsl ¢ ApyruMu
JMHUAMM Kypca, ITOCKOJIBKY B KAKOM-TO CMBICIE 3aJa€T IOCJIEI0BATEIbHOCTh U3YYCHHUS MaTepHala.
W3yueHne cCTeNeHHOM, MOKa3aTeNbHOM, Jorapu(MUYECKO M TPUTOHOMETPUYECKUX (GYHKLUH, HX
CBOWCTB W rpa)MKOB, UCHOIB30BaHNE (DYHKIMIA A1 pelIeHus 33434 U3 APYTUX YUEOHBIX MPEIMETOB H
pEaJIbHOM KM3HU TECHO CBA3aHO KaK ¢ MAaTeMaTHYECKUM AHAIU30M, TaK U C PELIEHUEM ypaBHEHUU U
HepaBeHCTB. [Ipu 3TOM OoJbIIOe BHUMAaHUE yAENseTcs (OPMUPOBAHUIO YMEHUS BBIPAXKATh (OPMYITaMU
3aBUCUMOCTH MEXAY pa3IU4YHbIMU BEIMYMHAMHU, HCCIEI0BAaTh IOJyYEHHblE (YHKIUH, CTPOUTHh HX
rpaguku. Matepuan 3TOM colepKaTeIbHOW JIMHUM HalleJieH Ha pa3BUTHE YMEHUU W HAaBBIKOB,
MO3BOJISIOIIMX BBIPAXXKaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMHM B Pa3IMYHON (opMme: aHATUTHUYECKOH,
rpadudeckoil u cioBecHOi. Ero m3ydeHne crocoOCTBYET pa3BUTHIO aJTOPUTMHUYECKOTO MBINUICHUS,
CIIOCOOHOCTH K 0000IIECHUIO U KOHKPETH3AlMH, UCII0JIb30BaHUIO aHAJIOTUH.

CopepxarenpHass suHuA «Havana wmaremartnuyeckoro aHajin3a» IO3BOJISIET CYILECTBEHHO
paclIMpuTh KPYT Kak MaTeMaTHUECKUX, TaK U MPUKJIAAHBIX 33]1a4, JOCTYIHBIX 00YJarOIUMCsl, Y KOTOPbIX
MOSIBJISIETCS. BOBMOKHOCTh MCCIIEZIOBATh U CTPOUTH rpa@uku QYHKIHUM, ONpeenaTh uX HauOoJbIINe U
HaUMEHBIINE 3HAUYEHUS, BBIYUCIATH IUIOMAAN GUTyp U 0ObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHUs
npoueccoB. JlaHHasg conep)KaTellbHAas JIMHHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH  IOCTPOECHUS
MaTEMaTHYECKUX MOJEIIEN peaJIbHbIX CUTYallUil, HaX0XKICHUS HAWITY4IIEero PeleHUs B IPUKIIAHBIX, B
TOM YHCJE COLMAIIbHO-DKOHOMHUYECKHX, 3a7jayaXx. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOIo aHajlu3a
CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (OPMAJIbHO-JIOTHYECKOIO M KPEaTHMBHOTO MBIIUICHUS,
(GOopMHPOBAaHHMIO YMEHHMH pacro3HaBaTh IpPOSABIEHUS 3aKOHOB MAaTeMaTUKW B HayKe, TEXHUKE U
uckycctBe. OOydaromuecs: y3HaIOT O BBIAIOLIUXCSA PE3yJbTaTax, IMOJYYEHHBIX B XOJAE DPa3BUTHUSA
MaTE€MaTHKHU KaK HayKH, U UX aBTOPAX.

CopepxarenpHO-MeTOINYECKAsT JIMHUA «MHOXECTBA M JIOTMKa» B OCHOBHOM IIOCBSIIEHA
2JIEMEHTaM TE€OPHH MHOXKECTB. TE0pETHKO-MHOKECTBEHHBIEC MPEICTABICHUS IPOHU3BIBAIOT BECH KYpC
IIKOJIbHOM MaTeMaTUKU M IpeJyiaratloT HauboJiee YHUBEPCAIbHBIN A3bIK, 0OBEANHSIONUINNA BCE pa3/ieibl
MaTE€MaTHKH U €€ MPUII0KEHUI, OHU CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKNE AUCIIUIUIMHBI B €IMHOE 1IEJI0E.
[loaToMy Ba)kHO JaTb BO3MOYKHOCTb IIKOJBHUKY TIIOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH SA3BIK
COBPEMEHHOUN MaTeMaTUKH U UCIIOJIb30BATH €T0 JIJISl BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa M Haualma MaTeMaTHMYeCKOrO AaHajH3a» MPHUCYTCTBYIOT TaKXe OCHOBBI
MaTEeMaTHYeCKOro MOJIETUPOBaHUS, KOTOPbIE IPU3BaHbl CHOPMUPOBATH HABBIKM MOCTPOCHUS MOJeien
peanbHBIX CUTYAIU, HCCIIEOBAHMS 3TUX MOJIENIEel C TIOMOIIBIO anmapara anreOpsl 1 MaTeMaTHYeCKOTro
aHaJIM3a U UHTEPIPETALNN [TOJIYYEHHBIX PE3YJIbTATOB. Takue 3aaHus BIUIETEHBI B KX/ U3 Pa3JIEIOB
IIPOrPaMMBI, TOCKOJIbKY BECh MaTepUall Kypca IIMPOKO UCIIONIB3YETCs ISl PELIEHUS IPUKIIAAHbIX 3a1a4.
[Ipu pemiennu peanbHBIX MPAKTUYECKUX 3a]ad ydalluecss pa3BUBAIOT HAONIOAATEIbHOCTb, YMEHHE
HaXOJUTh  3aKOHOMEPHOCTH, abCTparupoBaThbCs, MCIOJIB30BaTh  aHAJIOTMI0, 0000IaTh U
KOHKPETU3UPOBaTh IpobieMy. JlesTenbHoCTh 10 (POpMUPOBAHUIO HABBIKOB PELICHUS IPUKIATHBIX 33124
OpraHM3yeTcsl B Ipolecce U3yUeHHs BCeX TeM Kypca «Anredpa U Hayajla MaTeMaTUYECKOTO aHaIN3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B yueOHOM 11aHE Ha M3YYEHHUE Kypca anreOphbl M Hayall MaTeMaTHYeCKOTro aHajin3a Ha 0a30BOM YpOBHE
oTrBoauTCs 2 yaca B Hezelo B 10 kinacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a JBa rojia 00yueHus

— 170 gacos.



COJAEPKAHUE YYEBHOT' O KYPCA

10 KIIACC

Yucna v BbIYMCTICHUS

Pannonaneupie unciaa. OOBIKHOBEHHBIE W JIECATHYHBIE JApOOW, MPOLEHThI, OECKOHEUHBIE
nepuoguveckue Ipodu. ApudmMernueckue omepanuy C paldoOHAIBHBIMHU YHCIAMH, MpeoOpa3oBaHus
YHUCIOBBIX BbIpakeHui. [Ipumenenune apoOell U TPOIEHTOB AJisi PEIICHUS NPUKIATHBIX 3a/ad U3
Pa3IMYHBIX OTpACiEll 3HAHUW U PEaJbHOW KU3HU.

JleiicTBuTenpHbIe yKcia. PanmonanbHble U UppaloHaibHble yuciaa. ApudMeTudecKue onepanuu
C ACWCTBUTENBHBIMU Y cIaMy. [IpuOIkEHHBIC BRIYMCIICHUS, TPABUJIa OKPYTJICHUS, IPUKHUIKA U OL[CHKA
pe3ynbTaTa BEIUMCICHUN.

Crenenp c uenbiM mnokaszareneMm. CraHpgapTHas ¢opma 3amucd  JEHCTBUTENBHOTO YHCIA.
Hcnonp3oBanue moaxopsiied Gopmbl 3alIUCH JEHCTBUTENBHBIX YUCEN JJIS PEHICHHUs] MPaKTHYECKUX
3a]1a4 U IPEJICTaBICHUSI JaHHBIX.

Apudmerndeckuii KOpeHb HATypaJlbHOWM crerneHu. JleicTBUs ¢ apudMETHYECKUMH KOPHSIMH
HAaTypaJIbHOM CTECIICHHU.

CuHyC, KOCHMHYC W TaHIT€HC YHMCIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC, AapKTaHIEHC
YHCJIOBOT'O apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnmecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHUSI.

[Ipeobpa3oBaHue TPUTOHOMETPUYECKUX BhIpakeHUIl. OCHOBHBIE TPUTOHOMETPHUYECKHE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHcTBa. MeTo1 MHTEpBajoB.

Pemenue nenpix 1 [poOHO-PALIMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanoHanbHBIX YPABHEHUN U HEPABEHCTB.

Pelrenue TpuroHoMeTpUUECKUX YPaBHEHUM.

[IpumeHeHne ypaBHEHHI U HEPABEHCTB K PELICHUIO MaTEMaTUUECKUX 3a/1a4 U 3a/1a4 U3 Pa3InYHbIX
o0ractell HAyKH U pealbHOM JKU3HU.

DOyHKUUH U rpaguKu

Oyukuwmsi, crocoos! 3aganus pyukiun. ['padux pynkuuu. Bzaumuo oOpatHbie QyHKIIUH.

Ob6nacTh ompenenaeHuss U MHOXKecTBO 3HaueHW ¢yHkuuu. Hymu dynkuuu. IlpomexyTtku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

Crenennas GyHKIHS C HATYPAJIbHBIM U LIETBIM Moka3zareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
rpaduK KOpHS n-Oi CTENEHH.

Tpuronomerpuyeckass OKpYKHOCTb, ONpEAEIEHUE TPUTOHOMETPUYECKUX (QYHKIMM YHCIOBOIO

apryMeHTa.
Hauana MmaTeMaTH4ecKOro aHaIn3a
ITocnenoBarensHOCTH, CIOCOOBI 3a/laHus MIOCJIEJ0BATEIBLHOCTEN. MoHOoTOHHBIE
HOCJIEI0BATENBHOCTH.

Apudmernueckas U reomeTpuyeckas nporpeccuu. beckoHeuHo yObIBaromiasi reoMerpuyeckast
nporpeccusi. Cymma OeckOHEYHO yObIBarolie reoMerpuueckoi mnporpeccuu. dopmyna CIOKHBIX
IIpoLEeHTOB. M cIiosIb30BaHNne IPOrPECCUU ISl PELIEHMSI PEAJIBHBIX 3a]1a4 IPUKIIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHoxecTBO, omnepauMu HaJg MHokecTBaMu. Jluarpammbl Olinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapara JijIsl ONUCaHUs peaIbHbIX MPOLECCOB U SBJICHUM, PU PELICHUH
3a71a4u U3 IPYrux y4eOHBIX TPEIMETOB.

Omnpenenenne, Teopema, CIeICTBUE, T0KA3aTEILCTBO.

11 KJJACC
Yuciaa ¥ BBIYHCTICHHUSA
Harypanbnblie u niensie uncna. [Ipu3Haku AeIUMOCTH LENbIX YHCEIT.
Cremnens ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBOWCTBA CTETICHH.
Jlorapudwm yucna. JlecAiTHYHBIE U HATYpATbHBIE JIOTAPUPMBI.
YpaBHeHHsI M HEPABEHCTBA
[IpeobpazoBaHue BbIpaKEHHH, COEPIKALTUX JTOoTapUu(MBI.



[IpeoOpa3oBanue BEIpaXKEHUH, COAECPIKAIINX CTENICHH C PAI[MOHAIBHBIM MTOKA3aTeJIeM.

IIprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokasaTenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA.

CucreMpl TMHEWHBIX ypaBHEHUN. PenieHne npukiIagHpiX 3a4a4 ¢ IOMOIIbIO CUCTEMbI JIMHEHHBIX
YpaBHEHU.

CucreMbl U COBOKYITHOCTH pPallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHnEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3aJad U 3a7ad u3
pa3nUYHBIX 001aCTe HAYKH U pPeaIbHOM KHU3HH.

DOYyHKUMH U TPaPUKH

Oynkius. Ilepuoguueckue ¢ynkuuu. [IpomexyTkn MOHOTOHHOCTH (DYHKIHH. MaKCUMyMBbl U
MUHUMYMbI pyHKIMU. Haubosnbinee 1 HauMeHbIee 3HaueHUe (PYHKIIMU Ha TPOMEXYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPaUKH.

IToka3zarenbHas u norapudmuyeckas GyHKIMH, UX CBOUCTBA U I'paUKH.

Hcnonp3oBanue rpadukoB GyHKIUN 1S pelIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKIUHN Ui MCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT IPU PEUICHUH 3a/1a4 U3 APYrUX yY€OHBIX IPEIMETOB U PEATbHOU KU3HU.

Havaja maTeMaTH4eCKOro aHaJmu3a

HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHHUS] HEPABEHCTB.

ITpousBonnas ¢pyHkuuu. ['eomerprueckuii 1 Gpu3nIeCKUit CMBICI IPOU3BOIHOM.

[IpousBoaHbie dneMeHTapHBIX (GyHKOUNA. @DOpPMYIBI HAXOXKACHUS MPOU3BOJHOW CYMMBI,
IIPOU3BEACHUS U YACTHOTO (DYHKIIMH.

[IpumeHeHne NpPOU3BOAHOM K HCCIEJOBaHMIO (YHKIUI HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenue HanOoJbIIero 1 HAMMEHbLIETo 3HaYeHUsl GYHKLUU Ha OTPE3Ke.

[IpuMeHeHne NPOU3BOIHOM ISl HAXOXKICHUS HaWIydllero pelieHus B IPUKIIAIHbBIX 3a1a4ax, Uit
OIpeJIeJIEHUs] CKOPOCTH ITpolecca, 3alaHHOr0 (POpMYJIOH WU TpapUKOM.

[lepBooOpaznas. Tabmua nepBooOpa3HEIX.

WuTerpan, ero reoMeTpuueckuil U (Gusnueckuil cMmbicia. Beruncnenue mHTerpanga mno gopmyine
Hprorona—IJleitOHuna.



IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yuebHOro mpeamera «MaremaTuka» JOJKHO 00ecledrBaTh JOCTH)KEHHE HA YpPOBHE
cpenHero oOmero oOpa3oBaHUS CIEIYIOIIMX JHMYHOCTHBIX, METallPEIMETHBIX W MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ pe3yJbTaThl OCBOEGHUS HporpamMMmbl ydyeOHoro mnpeamera «MaTemaTukay
XapaKTepU3yIOTCSL:

I'paxnanckoe BOCIUTaHUE:

Cc(OPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIUN OOYUYaIOMIETocss KaK aKTUBHOTO U OTBETCTBEHHOTO
YjileHa POCCUHCKOro OOIIEeCTBa, MPEICTABICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKLIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYD, SIBICHUH, IPOIETyp IPaXAaHCKOT0 00IIecTBa (BEIOOPHI, ONPOCH U T1P.), YMEHUEM
B3aMMO/IEHICTBOBATh C COLMAIIbHBIMUA UHCTUTYTAMH B COOTBETCTBUU € UX (DYHKLMSAMHU M Ha3HAYEHUEM.

[TaTpuoTnueckoe BoCIUTaHUE:

C(OPMHUPOBAHHOCTBIO POCCUMCKON TI'pa’KAAHCKOM MICHTUYHOCTH, YBaXKEHHMA K IPOLUIOMY HU
HACTOAILLEMY POCCUHCKON MaTeMaTHK{, LIEHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHUSM pPOCCHICKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTH4ECKOMN ILKOJIBbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUHN B IPYTHUX
HayKax, TEXHOJIOTUSX, cpepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHHUS:

OCO3HAaHHMEM JYXOBHBIX I[EHHOCTEH POCCHIICKOTO Hapona; C(OPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, STUYECKOTO TMOBEJCHUS, CBA3aHHOIO C IMPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHUN HAayKu U
JeSITENIbHOCTBIO YUEHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAYyLIETO.

OcreTndecKkoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKIIIOYas ICTETHKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/ay, pPELICHUH, pPacCyXJAE€HUI; BOCHPUUMYMBOCTbIO K MAaTE€MaTHYECKHM acHeKTaM
Pa3IMYHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHUSI TPUMEHSTh MaTeMaTHYECKHE 3HAHHWS B WHTEpPECax 370POBOTO U
6e3omacHOro o0pasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO (310pOBOE MUTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUN M OTAbIXA, pPeryispHas Qu3ndeckas aKTUBHOCTb); (HU3MUECKOTO
COBEpILICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYJOJIO0MS;, HHTEPECOM K paziIMuHbIM chepam
npodeccuoHaNbHOM JEATENIbHOCTH, CBA3aHHBIM C MaTEeMaTHKOM M €€ MPHIOKEHUSIMH, YMEHUEM
coBeplIaTh OCO3HaHHBIA BbIOOp Oynymieil mpodeccuu M peann3oBbIBaTh COOCTBEHHbIE >KU3HEHHBIE
IUTaHbl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMAaTHYECKOMY OOpa30BaHHI0O M CaMOOOpa30BaHUIO Ha
MIPOTSKEHUM BCEM JKM3HM; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B PELIEHUM IPAKTHYECKHUX 3ajad
MaTeMaTHYeCKON HalpaBJIE€HHOCTH.

DKOJIOTHYECKOEe BOCIIUTAHUE:!

c(OPMUPOBAHHOCTHIO ~ JKOJOTMYECKOH  KYJIbTYypbl, TIOHMMaHUEM BIUSHUS  COLIMAJIBHO-
HKOHOMHUECKHUX MPOLECCOB Ha COCTOSHUE MPUPOJIHON U COLMAIBHOM cpeJibl, 0CO3HAaHUEM II100aIbHOTO
XapakTepa SKOJIOTMYECKHUX MpoOsieM; OpHeHTalueld Ha NpUMEHEHHWE MaTeMaTH4YeCKHUX 3HaHUM JUIs
peleHus 3a1a4 B 00JIACTH OKPY>KalolLlel cCpelbl, IIIaHUPOBAHUS MOCTYIIKOB U OLIEHKU MX BO3MOXKHBIX
MOCTEACTBUM JJIsI OKPYKAIOLIEH CPEIbI.

IlenHOCTH HAyYHOTO NTO3HAHUSA:

c(OPMHUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd M OOIIECTBEHHOM MPAaKTHUKH, MOHMMAaHUEM MaTeMaTUYeCKOH HayKH Kak c(epbl 4eroBedecKOi
NeSITeIbHOCTH, 3TANoB €€ pa3BUTHS M 3HAYMMOCTH Ui Pa3BUTHUS LIMBWIN3ALNU; OBJIAJCHUEM S3BIKOM
MaTEeMaTUKd W MaTeMaTU4eCKOW KyJbTypOM KakK CpEICTBOM IIO3HaHUS MHpPA; T'OTOBHOCTBIO
OCYILIECTBIISATH MPOEKTHYIO M UCCIIEI0BATENIbCKYIO NEATEIIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



MeramnpeaMeTHble pe3yabTaThl OCBOGHMS MporpamMmbl ydeOHoro mnpeamera «MaremaTHka

XapaKTCPU3YIOTCA OBJIaJCHHUEM YHHUBCPCAJIbHBIMU RO3HA6AME/IbHbBIMU ()eﬁcmeu}mu, YHUBEPCATbHbIMU
KOMMYHUKAMUBHbIMU c)eﬁcmewmu, YHUBEPCANbHbIMU PECYIAMUBHBIMU oeticmeusimu.

1) Vuueepcanvnvie no3nasamenvuvle Oeticmgus, obecneuusarom Gopmuposanue 6a308bix

KOCHUMUBHBIX NpOYeccos obyuarwuxci (oceoenue Mmemooo8 MNOZHAHUSL OKPYICAIoWe20 Mupda,
npuMeHenue 102UUEeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).

ba3oBble tornueckue NeucTBuUs:
BBISIBJISITH M XapaKTepU30BaTh CYIIECCTBEHHBbIC MPU3HAKKM MATEeMAaTUYECKUX OOBEKTOB, MOHSITHUH,
OTHOIICHUH MEXIy NOHATHAMH, (HOpPMYIHpOBaTh OMNpPENECICHUS MOHSTHUN; yCTaHABIMBATH
CYIIECTBEHHBIN NpPU3HAK KJIacCH(UKAalKUK, OCHOBAaHUS i OOOOIIEHHS W CpaBHEHHs, KPUTEPUHU
MIPOBOIMMOTO AHAJIN3A;
BOCIIPUHUMATh, (POPMYITHPOBATH U PEOOPA30BBIBATE CYKACHUS: YTBEPAUTEIbHBIC U OTPUIIATEIIbHEIC,
€IMHUYHBIC, YaCTHBIC U OOIIKE; YCIOBHBIC;
BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpeuHsi B ¢akTax, JaHHBIX,
HAONIOJIEHUSAX U YTBEPKACHUSX; NpeliaraTh KPUTEPUHM [UISl BBIABICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYU;
JIeJ1aTh BBIBOJbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€yKTUBHBIX U UHIYKTUBHBIX YMO3aKIIFOUECHHI],
YMO3aKJIIOUEHU I 110 aHAJIOTUU;
MIPOBOJUTh CaMOCTOSITEIbHO JOKa3aTelIbCTBA MAaTeMAaTUYECKUX YTBEPKIEHUHM (MpsiMble U OT
MIPOTUBHOTO0), BBICTPANBaTh apryMEHTALMIO, PUBOAUTH PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOIBI;
BBIOMpATH CIIOCO0 pelieHus yueOHoil 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHNUS, BBIOUPATH
Hau0oJee MOAXOAAIIUN C YIETOM CAaMOCTOATEIbHO BBIICTICHHBIX KPUTEPUEB).

bazoBrie ncciaemoBaTeaIbCKUe ACHCTBUS:

WCIIOJIb30BATh BOMPOCHI KaK UCCIIEIOBATEIbCKUII HMHCTPYMEHT TMO3HAHUS; (POPMYIHPOBATH BOIIPOCHI,
(buKcupyoIue MPOTUBOpPEYHE, MPOOJIEMYy, YCTaHABJIMBAaTh HCKOMOE W JlaHHOE, (OpMHUPOBAThH
TUIOTE3Y, apIYMEHTUPOBATH CBOIO IIO3UIIUIO, MHEHHUE,

MPOBOJIUTh CaMOCTOSATEIBHO CILUIAHMPOBAHHBIA 3KCIIEPUMEHT, HCCIICJOBAHUE I10 YCTAHOBJICHUIO
0COOCHHOCTEH MaTeMaTHYECKOTO0 O0BEKTa, SBJICHHS, MPOIECCa, BBIABICHUIO 3aBUCUMOCTECH MEXIy
00BbeKTamMu, SIBJICHUSIMU, TTPOIIECCAMH;

camMoCTOsSITeNbHO  (hopMynupoBaTh O0O0OOIIEHHS ¥ BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOIIO/IEHNUs, WCCIEOBaHMs, OLIEHWBATh JTOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000IIEHNI];

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOIlEcca, a TakyKe BBIIBUTaTh MPEINONOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHSX.

Pabota ¢ uadpopmanmeii:

2)

BBISIBJIATH 1€(UIUTHI HH(OPMAIIMY, TaHHBIX, HEOOXOIUMBIX Ui OTBETA HA BOIIPOC U JJISl peIIeHUs
3ajauu;

BbIOMPATh MHPOPMALIMIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, aHAJU3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIUIO PA3TUUHBIX BUJIOB U ()OPM Ipe/ICTaBICHHS;

CTPYKTYypUpOBaTh HH(MOpMALMIO, MPEACTaBIATh €€ B pa3lInyHbIX (opMax, HIUIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.
Yhueepcanvuvie KOMMYyHUKamMugHble Oelicmeus, 00ecneyusam cQopmMupo8aHHOCMb COYUATbHBIX
HABbIKOG 00YYAIOUJUXCHL.

OO01enue:

BOCIPUHUMATh U GOPMYIINPOBATH CYXKJACHUS B COOTBETCTBUHU C YCIIOBUSIMU U IEJIIMU OOIIEHHUS; SICHO,
TOYHO, TPAaMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS
10 XO/ly PEIICHU 3a/1a4l, KOMMEHTUPOBATh NIOJYyYEHHBIN PE3ysIbTarT;

B X0JIe 00CYX/I€HUs 3aJaBaTh BOIIPOCHI 110 CYHIECTBY OOCYX/J1aeMOW TeMBI, POOJIEeMBl, peracMoi
3a/lauM, BBICKA3bIBaTh HJEH, HAIEJICHHbIE HA IMOWMCK PELICHHS; COIMOCTABISTH CBOM CYXACHUS C
CYXJIEHUSIMH JIPYyTUX YYaCTHUKOB JUAloOra, OOHapy)XHWBaTh pa3jIMyUe U CXOJCTBO MO3MLUH; B
KOPPEKTHOH (opMe GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;



® TPEICTABIATH  PE3YNbTAaThl  PEIICHUS  3a/add, OJKCIEPUMEHTAa, WCCIICJJOBAaHUS, TIPOCKTA;
CaMOCTOSITENTLHO BBIOMPATh (OpMaT BBICTYIICHUS C YU4ETOM 3a/lad MPE3CHTAIMU B OCOOCHHOCTEH
ayTUTOPHUH.

CoTpynHHUYECTBO:

® TIOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIUBUIAYAIbHOW pabOTHl MpU pELICHUU
y4eOHBIX 3aj7ay; NPUHUMATh II€JIb COBMECTHON [I€ATENbHOCTH, ILJIAHUPOBATh OPraHU3AIMIO
COBMECTHOH pabOoThI, paclpeaensiTh BUIbI padOT, JOTOBAPUBATELCS, 00CYKIATh MPOIECC U PE3yabTAT
paboThl; 06001IaTh MHEHHUST HECKOJIBKHX JIIOJICH;

® y4acTBOBATh B IPYNNOBBIX (popmax paboThl (0OCYKIeHUSI, OOMEH MHEHUM, «MO3TOBBIC MITYPMBD» H
WHBIC); BBITIOJNHATH CBOIO YacTh PabOThI U KOOPJUHUPOBATH CBOM JICUCTBUS C JIPYTMMHU YWICHAMHU
KOMaHJbl; OILICHMBATh KAaueCTBO CBOEro BKJIaJa B OOWUH MPOAYKT TO KPUTEPUSM,
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie pecynamuensie oeticmsus, obecneuusarom hopmuposanie cCMovlCl08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

CamMoopranuzanusi:

COCTaBIISITh IUIAH, AITOPUTM PEIICHHS 3aJadd, BBIOMPATh CIOCO0 pEIIeHHS C YIETOM HMEIONTUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapUAHThI PEIICHUIA
¢ yaéToM HOBOI MH(OPMAITHH.

CaMOKOHTpOJIb:

® RBJIAJICTh HABBIKAMHU I103HABATEIHHOW pEQICKCHH KaK OCO3HAHHUS COBEPINIACMBIX JCHCTBUHN U
MBICITUTENBHBIX TPOIECCOB, UX PE3YJIbTAaTOB; BIaJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOIS
IpoIiecca M pe3yJibTaTa pericHIs] MaTeMaTHIeCKON 3a]1auH;

® TIPEIBUICTH TPYAHOCTH, KOTOPHIC MOTYT BOSHHUKHYTh IIPH PEIICHUH 33]]a49H, BHOCUTH KOPPEKTHBHI B
JeSITEeIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAaWIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

® OIICHHUBAaTh COOTBETCTBHE pE3yNbTaTa LETU U YCIOBUSAM, OOBSCHITH MPUUYMHBI JOCTHKEHHUS WU
HEJOCTUKECHHS PE3Yy/IbTaTOB JIEATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoeHue y4eOHOro Kypca «Airedpa 1 Hayaaa MaTeMaTHYeCKOro aHali3a» Ha YPOBHE CPETHETO
o01rero o0Opa3oBaHus JOJDKHO 00€CIIeUnBaTh JOCTHIKCHHE CIICIYIONIMX MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaTOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh NOHATUAMU: pAllMOHATIBHOE U ICHCTBUTEIIBHOE YUCIIO0, OOBIKHOBEHHAS U IECSITUYHAS
IpOoOb, IPOIIEHTHI.

BeinonHaTe apupmMeTHyecKkue onepamnnuy ¢ paliioHaIbHBIMU U JIeHCTBUTENBHBIMU YUCIIAMHU.

BoinonHATe npuOinKEHHbIE BBIYUCIIEHUS, UCTIONb3Yys IPAaBUIa OKPYTJIEHUS], AeaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BEIYMCIICHUM.

OnepupoBaTh NOHATHUSIMHU: CTENEHb C LEJIBIM IIOKa3aTeleM; CcTaHiapTHas Qopma 3amnucu
JEeWCTBUTENFHOIO YUCIIA, KOPEHb HAaTypaJbHON CTENEeHM; MCIIONB30BaTh MOAXOMAIIYI0 (opMy 3amucu
H@f/iCTBI/ITCJ'IBHBIX YUCCIT IJId PCHICHUA MPAKTUYCCKUX 3a/a4 U IMPEACTABIICHNUA JaHHBIX.

OnepupoBarh NOHITUSIMH: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJILHOTO YIJIa; UCIIOJIb30BaTh 3aINCh
MIPOM3BOJILHOTO yTjia yepe3 0OpaTHbIe TPUTOHOMETpHUECKHUE (DYHKIUU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarh MNOHATHAMH: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO; IIE€JIOE€, pAlMOHAIBHOE,
UPPALMOHAIILHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHHUE;

BoinonHATe npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUN U pelaTh TPUTOHOMETPHYECKHE
YPaBHEHUS.



BeimonHATs mpeoOpa3zoBaHus MENbIX, PAITUOHATBHBIX U UPPAIMOHATBHBIX BBIPAKECHUN U pEIIaTh
OCHOBHBIE TUIIBI LIEJIBIX, PAIIMOHATBHBIX U UPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsITh ypaBHEHHS W HEPAaBEHCTBA [UIsl PEIICHUS MaTeMAaTHYeCKUX 3a1ad M 3aJad U3
pa3IUYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.

MopenupoBaTh pealbHbIE CUTYallUd Ha SI3bIKE anreOpbl, COCTABIATH BBIPAKEHHS, YpaBHEHUS,
HEPaBEHCTBA [0 YCJIOBUIO 33/1a4H, MCCJEN0BAaTh MOCTPOEHHBIE MOJEIU C MCIIOJIBb30BAaHHEM aIapara
anreOpsol.

DOYyHKUNH U TPaPuKU

OnepupoBarh MOHATHAME: (DYHKIHS, CHOCOOBI 3ajaHus (PYHKIHH, OONACTh ONpEACICHUS H
MHOECTBO 3HaueHUH QyHKIMH, rpaduk QyHKITUH, B3aUMHO 00paTHbIE ()YHKIIUH.

OnepupoBarh TOHATUSMHU: YETHOCTh M HEYETHOCTH (YHKIMHM, HYITH (YHKIUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaguky QyHKIMMA U1 PEIICHNs] ypaBHEHUH.

CtpouTth 1 4uTaTh TpaUKK TUHEHHON (PYHKIIMH, KBAIPATHYHON (PYHKIIUHU, CTCTICHHONW (YHKITUU
C LIEJIBIM TTOKA3aTeJIeM.

Hcnonb3oBatk rpaduku GyHKIMM U1 UCCIIEOBAHUS IPOLIECCOB U 3aBUCUMOCTEH MPHU pELICHUN
3a7a4d U3 JPYrux y4eOHBIX MPEIMETOB U PEANBbHOM KU3HU; BRIPAKATh (OPMYJIaMU 3aBHCUMOCTH MEXIY
BEJIMYUHAMHU.

Hayana maTeMaTH4ecKOro aHajIn3a

OnepupoBaTh TOHATUSAMHU: IOCJIEIOBATENbHOCTh, apupMeTHUYecKass U TeoMeTpUuecKas
IIPOTPECCUH.

OnepupoBarh MOHATHSIMH: OECKOHEUHO YOBbIBarolass TreOMETpHYecKasl Iporpeccus, cymma
0eCKOHEYHO yOBIBAIOIIEH TreOMETPUIECKOM MPOTPECCHH.

3amaBaTh NOCIEI0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIENOBATEIBLHOCTEH M MPOTPECCHH ISl PEHICHUS peajbHBIX 3a/1ad
MIPUKJIAHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA

OnepupoBath NOHATHSAMH: MHOXECTBO, ONE€pAIH HaJ] MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jjis ONMCAHUS PEAIbHBIX IPOLECCOB H
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YIEOHBIX MPEIMETOB.

OmnepupoBaTh MOHATUSIMH: OTIpEICTICHNE, TEOpEMa, CIIEACTBUE, TOKA3aTEeIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh NOHATHUAMU: HATYpPaJbHOE, LIEJIOE YHCIIO; HCIOJb30BaTh IPU3HAKH ACIUMOCTU
LENBIX YUCEII, PA3JIOKEHNE YHUCIIA HA IPOCThIE MHOKUTEIH ISl PELICHMS 3a1a4.

OnepupoBarh NOHATHEM: CTENIEHD C PALIMOHAIBLHBIM [TOKA3aTEIIEM.

OnepupoBarh NOHATUAMMU: JIOTapU(pM Yncia, JECITUUHbBIE U HaTypallbHbIE JTOTapU(MBI.

YpaBHeHHs U HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTENEHM s MPEoOpa3oBaHUS BBIPAKEHUN; ONEPUPOBATh MOHSITUSIMMU:
[I0KA3aTEIbHOEC YPaBHEHUE M HEPABEHCTBO, PEILIaTh OCHOBHBIE THUIIBI IOKA3aTEIbHBIX YPaBHCHUN U
HEPABECHCTB.

BeimonHATe npeoOpa3oBaHus BBIPAKEHUN, COACPIKAIIMX JIOTapu(PMbl; ONIEpUPOBATh MOHATUAMU:
nmorapu(MUYEeCcKoe ypaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIBI JIOTAPU(PMUISCKUX YpaBHEHUH
U HEPABEHCTB.

Haxonute pemenust mpocTeNnX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATUAMH: CUCTEMA JIMHENHBIX YPAaBHEHUN U €€ pElIeHHE; UCII0Ib30BaTh CHCTEMY
JIMHEWHBIX YPABHEHUH JUISl pEIIEHUS TPAKTUYECKHUX 3a/1a4.

Haxomuth pemieHuss NpPOCTEHIIMX CUCTEM U COBOKYITHOCTEH PALMOHAIBHBIX YPaBHEHUH W
HEPABECHCTB.

MonenupoBaTh pealbHble CUTYallUd Ha SI3bIKe anreOpbl, COCTABIATH BBIPAKEHHs, YpaBHEHUS,
HEPABEHCTBA U CHUCTEMBI 110 YCJIOBHIO 3a1a4M, MCCIENOBATH TOCTPOCHHBIE MOJENHN C UCIOJIb30BAHUEM
anmapara anreopsbl.



DyHKUUH U rPpaduKu

OnepupoBaTh MOHATHSMHU: TEpUOAUYECKAs (PYHKIHSA, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH,
TOYKH S3KCTpeMyMma (YHKIWU, HauOOoINblllee W HAUMEHbBINEEe 3HAYCHUS (PYHKIMU HA MPOMEKYTKE;
WCIIOIB30BaTh UX JJIA UCCIeA0BaHUs (DYHKIIMH, 3aaHHOU rpaduKOM.

OnepupoBarh NOHITUSIMH: TpadUKH MOKA3aTEIBHOM, JOrapu(PMUUECKON U TPUTOHOMETPUIECCKIX
GbyHKIMA; n300pakaTh MX Ha KOOPJIWHATHOM IJIOCKOCTH W HCIIOJIB30BaTh JJIsS PEIICHUS YpaBHEHUU W
HEPABEHCTB.

N3o00pakath Ha KOOPAMHATHOMN TUIOCKOCTH TpauKy JTUHEHHBIX YpaBHEHUN W UCIOJIb30BATh UX
JUISL PELIEHUS CUCTEMBI JIMHENHBIX YPaBHEHUM.

Hcnonw3oBarhk rpaduikyd (yHKIUNA I8 MCCIEIOBAHUS IPOILIECCOB M 3aBUCUMOCTEH W3 JIPYrUX
Y4eOHBIX JUCIUTLIHH.

Hayaja MmaTeMaTH4YeCKOI0 aHAJIH3a

OnepupoBarh TMOHSATUSMHU: HENpPEpbIBHAS (QYHKIHS, MTPOW3BOAHAS (YHKIMU; HCIIOIB30BATh
TCOMETPUUYECKUA U (PU3NUSCKUI CMBICI MIPOU3BOIHOM ISl pEIICHUs 3a/1a4.

HaxomuTh mpOW3BOAHBIE OSJIEMEHTAPHBIX (YHKIMH, BBIYHCISATH TPOU3BOJHBIC CYMMBI,
MIPOM3BEICHUS, YACTHOTO ()YHKIIUH.

Hcnonb30BaTh MPOM3BOMHYIO JUIS WCCICAOBAHUS (PYHKIIMM HAa MOHOTOHHOCTH M IKCTPEMYMBI,
MPUMEHSTH PE3yJIbTaThl UCCIETOBAaHUS K TOCTPOCHUIO IpauKoB.

Hcnosib30BaTh MPOM3BOAHYIO JJIS1 HAXOKICHHS HAMITYYIIErO PEIICHUS B TPUKIAAHBIX, B TOM YHCIIE
COLIMAJIbHO-3KOHOMHMYECKHX, 3a7a4ax.

OnepupoBaTh NOHATUSIMU: TIEPBOOOPA3HAS U HHTETPaAJT; TOHUMATh T€OMETPUUECKUH U (PU3NUECKUIA
CMBICJI MHTETpasa.

Haxomute mepBoOOpa3HbIe dJIEMEHTApPHBIX (YHKIWH, BBIYUCIATH HHTErpan 1o (opmyre
Herorona—JleiiOuauma.

Pemate mnpuxnaaHele 3aaud, B TOM YHCIE COLMAIBHO-3KOHOMHUYECKOTO M (DU3UYECKOTO
XapakTepa, Cpe/IcTBaMU MaTEMaTUYECKOI0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
K
Ne HaumeHnoBaHue pa3/esioB U TeM AMHCCIBo 'lacIL)B I DJIeKTpOoHHbIE (HU(POBHIE)
n/m IporpamMmsl Bcero pgg‘:ﬁ)‘:ﬂbﬂme p%z:)lg)plmeckne o0pa3oBaTejibHbIE PecypChbl
MHoxecTBa pallMOHAIBHBIX U
1 NEUCTBUTENBHBIX unces. ParmonaibHbie 14 1 https://m.edsoo.ru/ROK9D1U9D
YpaBHEHHUS U HEPABEHCTBA
2 ®ynicumi 1 rpagui. Crenens ¢ uexb 6 https://m.eds00.ru/J8Y003Y2G
MOKa3aTeieM
3 ApHMCTHNCCKHIE KOpCHb -0 CTENCHIL, 18 1 https://m.edsoo.ru/E8Q1HODOP
HpparnmoHaibHbIC YpaBHCHUS U HEPABEHCTBA
DopMyibl
4 TpuroHoMeTpuu. T puronomeTpuyeckue 22 1 https://m.edsoo.ru/ESK8L.6Q27Z
YpaBHCHHUS
5 [TocnenoBaTebHOCTH U IPOTPECCUU 5 https://m.edsoo.ru/WIE9G2T2K
6 HOBTOPGHI/IG, 000011IeHNEe, CUCTEMATH3AIUS 3 1 https://m.edsoo.rw/L.IO 1 T3U2J
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



11 KUIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM K n dieKkTpoHHBbIE (LM POBbLIE)
n/n NpOrpamMmbl Bcero p;);:Tp;:ﬂbele p;’ﬁ:::;zmecxne o0pa3oBaTe/bHbIE Pecypchl
Crenenb ¢ pallMOHATBHBIM ITOKAa3aTEJIEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1 https://m.edsoo.ru/Q4A4L.3F8G
YpaBHECHHUS U HEPABCHCTBA
Jlorapudpmuueckas GyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12 https://m.edsoo.ru/€W3S8Q200C
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUU U UX
3 rpaduku. Tpuronomerpuueckue 9 1 https://m.edsoo.ru/O3W1TOF6F
HEpaBEHCTBA
4 [IpouzBoanas. [Ipumenenre mpou3BOIHOM 24 1 https://m.edsoo.ru/E30004P2K
5 Hurerpan u ero npuMeHeHus 9 https://m.edsoo.ru/J6K6M674Q
6 Cucrembl ypaBHEHUN 12 1 https://m.edsoo.ru/TOA9K3RON
7 HarypanbsHsle u nensie yucna 6 https://m.edsoo.ru/Y1X3V7P1E
8 HMostoperne, 06obluieHHe, CHCTEMATHIALIAS 18 2 https:/m.edsoo.rw/L 4Q3T7V4G
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




INIOYPOYHOE IIJTAHUPOBAHHUE

10 KITIACC
Ne Tema ypoxa KounuecTBo yacos Hara DJIeKTpOoHHbIe HU(pPOBbIE
n/n B Kontpoabnsie Ilpaktuueckne H3Y4YeHHs o6pasoBaTejbHbIE PeCypChl
cero padoThI padoThI

1 Mrosxcectso, OTCPALIH Ha/l MHOMCECTBAMH. 1 https://m.edsoo.ru/G9F7R3TSM
Juarpammel Ditnepa—Benna
Panmonansheie yncina. OOBIKHOBEHHBIC U

2 JECATUYHBIC IPOOH, TPOLICHTHI, 0ECKOHEUHBIS 1 https://m.edsoo.ru/Y6WO0J9I4Y
MepUOINYECKHEe Ipoou

3 ApudmeTrueckue onepanuu ¢ paioHaIbHbIMU § 1 https://m.edsoo.ru/C1T7Z000H
YUCJIAMH, IPE0Opa30BaHMUs YHCIOBBIX BBIPAXKEHUN
[Ipumenenue apodeii U NPOLEHTOB I PEILICHUS

4 MPUKIAAHBIX 3a7a4 U3 Pa3IMYHbIX OTPACIICH 3HaHUI 1 https://m.edsoo.ru/J4X7C3LOE
U peaJbHOU KU3HU
[Ipumenenue apodeii U NPOLEHTOB I PEILICHUs

5 NMPUKIAAHBIX 3a7a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUI 1 https://m.edsoo.ru/J1POD8GOH
U peaJbHOU KU3HU

6 HelictBuTenbHble yncna. PanimonanbHbeie U 1 https://m.edsoo.ru/HAQ4VAH 1P
HppalMOHAIIbHBIE YHCIIa

7 ApudmeTrueckue oneparuu ¢ 1eHCTBUTEIbLHBIMU 1 https://m.edsoo.rw/K2000404X
YUCIaMHU

3 [TpubnuxEHHBIC BRIYUCIICHUS, TIPaBHUIIa OKpYTJIEHHA, 1 https://m.edsoo.ru/ZAA6KSFOW
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHHI

9 ToxzaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS 1 https://m.edsoo.ru/Y711 A2V6E

10 | YpaBHeHue, KOpEHb YPAaBHEHUS 1 https://m.edsoo.ru/WI1F7U7HSM

11 | HepaBeHCTBO, pellIeHUE HEPABEHCTBA 1 https://m.edsoo.ru/E7G8G1R21

12 Merox uHTEpBaIOB 1 https://m.edsoo.ru/T8D1IW6Y3K

|3 | PemieHe UELIX 1 IPOOHO-pAIHOHATLHAIX 1 https://m.edsoo.ru/M5CS5C0J4C
yYpaBHEHUH U HEPABEHCTB
KonTponbHas pabota mo Teme "MHOX)ecTBa

14  pamnmoHAIBHBIX U IEHCTBUTEIBHBIX YHCET. 1 1 https://m.edsoo.ru/L9ASK2D6]

PannoHnasibHble ypaBHEHHUS U HEPABEHCTB"




OyHKIMsI, CIocoOb! 3aMaHus GyHKIHH. B3auMHO

15 https://m.edsoo.ru/VOE9J4L.3C
oOpaTHbIe PYHKITUN
I'paduk pynkmuu. Odmacts onpeneneHus u

16  mHOXecTBO 3HaueHUH QyHkimu. Hymu ¢pyHKINN. https://m.edsoo.ru/QSR1X9T4X
[IpoMexyTKH 3HAKOMOCTOSIHCTBA

17  Yéruble u HEUETHBIC PYHKLIUU https://m.edsoo.ru/O2Z5SE9W0Y

13 Crenens ¢ LEJIBIM MOKA3aTElEM. CranpaprtHas https:/m.edso0o.r/Z900V2S4Y
(dhopMa 3arrcy ACUCTBUTEIHHOTO YHCIIa
Hcnonb3oBanue moaxoasmieid GopMbl 3arucu

19 | neMCTBUTENBHBIX YKCEI IS PEIICHUS MPAKTUYECKUX https://m.edsoo.ru/M4POM7X9K
3a/1a4 U MPEICTABICHHUS TAHHBIX

pp  CTCHCHHAT QyHKUILA C HATYpAILHBIM H LETbIM https://m.eds00.rs/KOM2W6VIK
nokasaresnem. E€ cBolicTBa u rpaduk

21 | Apudmernueckuii KOpeHb HATYPAIbHOHN CTETICHH https://m.edsoo.ru/S4J1X0T7L

22 Apudmerndeckuili KOpeHb HATYPAIBLHOU CTENIEHU https://m.edsoo.ru/NOVON2M2V

73 CaoiicTBa apu(MeTHYECKOr0 KOPHS HATYpaIbHOM https:/m.edsoo.rt/KOI3A1XOY
CTCTICHH

4 CoiicTBa apu(MeTHYECKOro KOPHS HATYpaTbHOM https://m.edsoo.ru/Y SMEEGKOV
CTCTICHH

75 CaoiicTBa apu(hMETHISCKOTO KOPHS HATYPATHLHOM https:/m.cdsoo.ru/W1A102C5K
CTETIeHH

26 JleiicTBUsI ¢ apu(METHUECKUMU KOPHIMH N—OU https://m.edsoo.ru/USD1KIXOR
CTCTICHH

7 Jle#icTBHsI ¢ apru(METHUSCKUMHA KOPHIMH N—OH https:/m.edsoo.ra/KAK6P3V6]
CTETICHH

73 JleiicTBusI ¢ apu(METHUECKUMU KOPHIMH N—OU https:/m.edso0o.r/X2S804P3X
CTCTICHH

29 JleicTBHSI ¢ apru(PMETHUSCKUMH KOPHIMH N—OH https://m.edsoo.r/AdZ3XTNTS
CTCTICHH

30 JleicTBHSI ¢ apru(PMETHUSCKUMH KOPHIMH N—OU https://m.edsoo.ru/F3USZ2K6B
CTETIeHH

3]  DeIueHie HppANHORATKHEIX YPABHEHHI M https://m.eds00.r/G2A6K 108B

HEPaBEHCTB




Pemenue nppanroHanbHbIX YpaBHEHUN U

32 1 https://m.edso0o.ru/R619G7Y4N
HEPaBEHCTB

33 | DelCHHE HPPAIHOKATKHEX ypaBHeHIi i 1 https:/m.eds00.rw/I5Q5I3M4W
HEPABEHCTB

34  DelCHHE HPPAIHOKATKHEX ypaBHEHIi i 1 https://m.eds00.r/W0Z9Q2Y3D
HEPABEHCTB

35 | DeMICHHC HPPAIOKATKHEX ypABHCHIi i 1 https:/m.edsoo.r/A305H3Y7Y
HEPaBEHCTB

36  CgoiicTBa u rpadUK KOPHS N-0i CTEHEHU 1 https://m.edsoo.ru/J9GIPTEFSZ

37  CaoiictBa u rpaduK KOPHS N-0i CTEIIEHU 1 https://m.edsoo.ru/VID1U1A2Y
KontponbHas padota nmo teme "ApudmeTndeckuii

38  kopeHb n—o# crenenu. MppanuonaabHble ypaBHEHUS 1 https://m.edsoo.ru/Z2UOM7L2T
Y HepaBeHCTBA"

39  CuHyc, KOCHHYC M TaHT€HC YUCJIOBOT'O apryMEHTa 1 https://m.edsoo.ru/U9C203P9P

40  CuHyc, KOCMHYC ¥ TAHT€HC YMCJIOBOTO apryMeHTa 1 https://m.edsoo.ru/X008C4S8U

A1 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIIOBOTO | https:/m.eds0o.ru/V6P6EGTIC
aprymeHra

42 ApKcUHYC, apKKOCHHYC ¥ apKTaHT'€HC YUCIOBOTO 1 https://m.edsoo.rw/R3LOUA02]
aprymeHra
Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEIEIICHNE

43 | TpuUroHOMETpUYeCKUX (PYHKIIUN YUCIOBOTO 1 https://m.edsoo.ru/K7S8Y 1J4X
aprymeHra
Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIEIICHNE

44 TpUTrOHOMETPHUUYECKUX (YHKLUH YHUCIOBOTO 1 https://m.edsoo.ru/D8J7B3I7N
aprymeHra

45  OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 https://m.edsoo.ru/I4W7L.3MOJ

46 | OCHOBHBIE TPUTOHOMETPUUECKHUE (OPMYITHI 1 https://m.edsoo.ru/E4AC3Y1T6R

47  OCHOBHBIE TPUTOHOMETPUUYECKHE (HOPMYJIBI 1 https://m.edsoo.ru/B1YOP6Z4S

48 | OCHOBHBIE TPUTOHOMETPUUECKHUE (POPMYITHI 1 https://m.edsoo.ru/Y6V4Y3Z81

49  Ilpeobpa3zoBaHUE TPUTOHOMETPHUUECKHUX BBIPAKCHHIA 1 https://m.edsoo.ru/T4U9P7F6P

50 IIpeoOpa3zoBaHHE TPUTOHOMETPUIECKUX BBIPAKEHUN 1 https://m.edsoo.ru/Z9P5U91 4X

51 | TIpeoOpa3oBaHue TPUTOHOMETPHUYECKHUX BBIPAKCHHIA 1 https://m.edsoo.ru/N6K6P30Q2C

52  IlpeoOpa3zoBaHHE TPUTOHOMETPHUYECKUX BBIPAKEHUN 1 https://m.edsoo.ru/MOII3W7W




53  IIpeoOpa3zoBaHHE TPUTOHOMETPHUYECKUX BBIPAKEHUN 1 https://m.edsoo.ru/L6H7Q3160

54  PemieHue TpUrOHOMETPUUECKUX YpaBHEHUN 1 https://m.edsoo.ru/J2D1X904H

55  Pemenue TpUrOHOMETPHUECKUX YpaBHEHUI 1 https://m.edsoo.ru/FESMIWIZ7D

56  PemieHue TpUrOHOMETPUUECKUX YpaBHEHUN 1 https://m.edsoo.ru/K1147Z3R41

57  Pemenue TpUTOHOMETPHUECKUX YpaBHEHUI 1 https://m.edsoo.ru/USO5SA1D50

58  Pemienue TpUrOHOMETPUUECKUX YpaBHEHUN 1 https://m.edsoo.ru/HSNSK4V1E

59 | PemieHue TPUTOHOMETPUYECKUX YpaBHEHUN 1 https://m.edsoo.ru/STG1E2YSF
O6o06muienue no Temam "OCHOBHBIE

60 | TpuroHomerpuueckue Gopmyibl. 1 https://m.edsoo.ru/B3J1F4A8N
Tpuronomerpuyeckue ypaBHeHUs "
KonTponbhas padota no teme "®opmysis

61  TtpuroHomerpuu. TpUTrOHOMETPUYECKHUE 1 https://m.edsoo.ru/B4GEPOHOY
ypaBHeHus'"/Beepoccuiickas mpoBepodHast pabora

62 E;g;:ﬁgﬁ;(;}l;ggﬁ:aﬂ paGora / Beepoccutiickas 1 https://m.eds00.ru/A5SO1L6W9O
O06o0011eHne, cucTeMaTu3alus 3HaHU| 3a Kypc

63  anreOpsl ¥ HAYaJI MaTeMaTH4ecKoro aHanmmsa 10 1 https://m.edsoo.ru/Q2USI5V3U
KJlacca
Apudmernyaeckast 1 reOMeTpHUIECKasi IIPOTPECCHH.

64  Hcrnonb3oBaHUE MPOTPECCUU AJI PELICHUS 1 https://m.edsoo.ru/B2C5DSQ8W
peanbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa
beckoHeuHO yObIBaromiasi reoMeTpruuecKast

65  mporpeccus. Cymma 6€CKOHEYHO yOBbIBAIOIIEH 1 https://m.edsoo.ru/TSP4Y1T3F
T€OMETPHUECKON TPOTPECCHH

66 dopMya CIOKHBIX TIPOIIEHTOB 1 https://m.edsoo.ru/T3Z6P6Y6C

67  dopmyia CIOXKHBIX MPOLIEHTOB 1 https://m.edsoo.ru/O9B5Y8P3V
O60061eHne, cucTeMaTU3alus 3HaHUH| 3a Kype

68 | anreOpbl M Haval MaTeMaTH4yeckoro aHaiausa 10 1 https://m.edsoo.ru/I8G4SS5T8S
KJlacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KUIIACC

Ne KounyecTBO 4acoB Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka

n/n Bcero Kontpoabusie Ilpaxtnuecknme H3YUYeHHsI 00pa3oBaTejbHbIE PeCYpPChI

padoThI padoThI

1 CreneHsp ¢ palMOHaJIbHBIM [10KA3aTENEM 1 https://m.edsoo.ru/EOIOK1U8Q

2 CBoiicTBa CcTENEHU 1 https://m.edsoo.ru/U4K5B4S2T

3 Ipeobpasosanue Bripaxenii, Conepxanyx 1 https://m.edsoo.ru/T8T1W2KOR
panroHaIbHbIE CTEICHH

4 !lpeobpasosanne sripaxenmii, coxepiantx 1 https://m.eds00.ru/W2C2A806P
panroHaIbHbIE CTENICHH

5 llpcoOpasobaiine BbIpakeinii, COACPHALLIX 1 https:/m.eds00.ru/K8Q6X2KIE
panMoHaIbHbIE CTECHH

6 [Toka3zaTenbHbIE ypaBHEHUSI U HEPABEHCTBA 1 https://m.edsoo.ru/E8Y0Z3D0OU

7 [Toka3zaTenbHbIE ypaBHEHUSI U HEPABEHCTBA 1 https://m.edsoo.ru/N3X3Y3G6Z

8 [lokazarenbHble ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/M6G8Z8SOW

9 ITokasaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/ZSX8NITSV

10 | Iloka3zaTenbHBbIC YpaBHEHUS U HEPABEHCTBA 1 https://m.edsoo.ru/O7V3I4M11

11  TloxazatenbHast pyHKIMS, €€ cBOMCTBA U rpaduk 1 https://m.edsoo.ru/LEW3M1D6P
KonTponbhas padora no teme "CreneHs ¢

|p | DAIMOHAIBHBIM MOKa3aTenem. [Toxa3zaTenbHast 1 1 https:/m.edsoo.rw/B1Y1G1XOB
¢bynknus. [lokasarenbHbIe ypaBHEHUS U
HepaBeHCTBa"

13 Jlorapudm uucna 1 https://m.edsoo.ru/WS8W8H702K

14 JlecaTu4HbIE U HATypaJbHBIE JOraprudMbI 1 https://m.eds00.ru/Z2X6Q2791

15  llpeoOpasobaiihe Bbipawiceriii, coxepiaLLIX 1 https://m.eds00.r/GIOOK2H1S
Jorapu@msl

16  llpeobpasoariie Bblpwieriii, cozepiallix 1 https://m.edsoo.r/ESF1U3Z1Y
sorapupmbl

17  !lpeobpasosanue Bulpwicennii, cozepaaix 1 https://m.eds00.ru/I9N3F6B7T
Jorapu@msl

1g  llpeobpasoariie Bblpwieriit, coepiaillix 1 https:/m.edsoo.r/AYHOW INSB
sorapupmbl

19  Jlorapudmudeckue ypaBHEHHs U HEPABEHCTBA 1 https://m.edsoo.ru/A3SW6EOKON




20 | JlorapudmMuueckre ypaBHCHHsI 1 HEPABEHCTBA 1 https://m.edsoo.ru/LL8T4R574)

21  Jlorapudmuyeckue ypaBHEHHs U HEpaBEHCTBA 1 https://m.edsoo.ru/P1TSK2S7R

22 | JlorapudMuueckre ypaBHEHUs U HEPABEHCTBA 1 https://m.edsoo.ru/U7S3A00Q4X

23 Jlorapudmuueckas GpyHKIHs, e€ cBOMCTBa U rpaduk 1 https://m.edsoo.ru/POJ9AIB6X

24 | Jlorapudmuueckas GyHKIIUs, €€ CBOHCTBA U Irpaduk 1 https://m.edsoo.ru/P9G4H30Q00

’5 Tpuronomerpruyeckue QyHKIIMH, UX CBOWCTBA U | https:/m.cdsoo.ru/X6RAJIBOW
rpadguku

26 |PHFOHOMCTPUHECKHE GYHKIMIL, X CBOHCTBA I 1 https://m.edsoo.r/T2T2K7 Y61
rpaduKu

27  [pUrOHOMETPHYECKUC GyHKIMM, HX CBOHCTBA M 1 https://m.edsoo.r/EOL1 T2Z5S
rpaduku

73 Tpuronomerpuyeckue GyHKINU, UX CBONCTBA U 1 https:/m.edsoo.rw/J8EOY7L3D
rpaduKu

29 | IlpuMmepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1 https://m.edsoo.ru/H4T0J7D7S

30  IIpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/U1R9ASRIF

31 | IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1 https://m.edsoo.ru/T707C9E3V

32 | IIpumepsl TPUTOHOMETPUYIECKUX HEPABEHCTB 1 https://m.edsoo.ru/EOBOR7T4F
KonrtponbHas padora no teme "Jlorapugmuueckas

33  bymeues. JlorapuMirieckie ypaHeHis i 1 https:/m.edsoo.ru/X3E3X1E5Q
HepaBeHCTBa. T puroHoMerpuueckrue GyHKIUU U UX
rpaduku. TpuronoMmeTprudeckue HepaBeHCTBA"

34 | HempepsiBHBIEC (QYHKIIHH 1 https://m.edsoo.ru/C1T1J7H2F

35  Meroa UHTEPBAJIOB /JIsl PELICHHUS] HEPABEHCTB 1 https://m.edsoo.ru/V4SSHODIC

36 | Meroa UHTEpPBAJIOB Uil pELIECHUSI HEPABEHCTB 1 https://m.edsoo.ru/D4D611F4C

37 | IlpowsBogHas GyHKIIHH 1 https://m.edsoo.ru/S7TP6FSBOL

38  IlpousBoanas GpyHKIUU 1 https://m.edsoo.ru/W1G718V7J)

39  I'comerpuseckuii u dusieckuii cupic 1 https://m.edsoo.ru/R5V6ISP2W
MTPOU3BOTHOM

40 Teomerp rrceriI 1 (usiaeckuii cuic 1 https://m.edsoo.ru/J7T7IM2K7E
MTPOU3BOTHOM

41  TIpow3BomHBIE dJIEMEHTAPHBIX (PYHKITHI 1 https://m.edsoo.ru/T9B4D2W3D

42 | IIpom3BoaHbIE AIEMEHTAPHBIX (DYHKIMHA 1 https://m.edsoo.ru/D3M10Q4K50




IIpon3BoaHast CyMMBl, IPOU3BEIECHHUS, YACTHOTO

43 - https://m.edsoo.ru/E1X3J8W6L
byHKIUH

44 HpOHSB(lHHa}I CYMMBI, HPOHSBEACHHA, HACTHOTO https://m.edsoo.ru/J1R70004U
GbyHKIII

45 HpOHSB(lHHa}I CYMMBI, IPOHIBCICHHA, HACTHOTO https://m.edsoo.ru/PSWSD6I7E
GbyHKIII

46  LIPUMEHCHICE POH3BOAHNOM K HCCIENOBANHIO https://m.edsoo.ru/VOP5A8C9Z
(GyHKUIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

47 HpHMeHUe FIME MPOMSBOAHOM K HCCTIEAOBAHMIO https://m.edsoo.ru/KOROM2W6L
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

43  LIPHMCHCHHE NPOH3BOLHOI K MCCICAOBAHMIO https://m.eds00.ru/X5S IH2F9I
(GyHKIMH HA MOHOTOHHOCTbh M 9KCTPEMYMBI

49 HpHMer F1HE HPONSBORTOH K HCECTEAOBAHHIO https://m.edsoo.ru/V6K2V5CSH
(GyHKIHUH HA MOHOTOHHOCTB M 9KCTPEMYMBI

50 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO https:/m.edsoo.ra/W2G 111 KOS
3Ha4eHus1 QYHKLHU HAa OTPE3Ke

51 Haxoxxnenne HanOoIbIIero ¥ HANMEHBIIIETO https:/m.cdsoo.r/OONTC8Y 2B
3Ha4eHHUsl QYHKIHUU HAa OTpE3Ke

50 HaxoxxneHne HaunOobIIero 1 HAUMEHbIIETO https:/m.edsoo.r/ZOW4R6Y2H
3HaueHUs QYHKIMU HAa OTpE3Ke

53 Haxoxxnenne HanOoJbIIero ¥ HANMEHBIIIETO https:/m.edsoo.r/AdLOH2Z1D
3Ha4eHUs1 QYHKIHUU Ha OTpe3Ke

54 HaxoxxaeHne HarnOobIIero 1 HAMMEHbIIETO https://m.edsoo.ru/IAMSI4S8X
3HaueHUs! QYHKIMU HAa OTPE3Ke

55 Haxoxxnenrne HarnOOoIbIIero ¥ HANMEHBIIIETO https://m.edsoo.ra/PTHENITEG
3Ha4YeHHUs1 QYHKIHUU Ha OTPE3Ke
[IpuMeHeHne MPON3BOIHOM I HAXOXKICHUS

5@ | HAMIYHLICTO PEICHNs B PHKIAHBIX 3a/1a4aX, JUis https:/m.edsoo.r/ROV2M2S2T
OTIpeIeNIeHUs] CKOPOCTH TpoIiecca, 3alaHHOTO
bopmyoit uiu rpadukom

57 Kontpokraz padora no Tglxle Hpoussozas. https://m.edsoo.ru/X8WINOMSB
[IpuMeHeHne Mpon3BOIHOM

58 | IlepBooOpaznas. Tabnuia nepBooOpa3HbIX https://m.edsoo.ru/NSWSLI1I1Q

59  IlepBooOpa3Has. Tabnuua nepBoodpa3HbIX https://m.edsoo.ru/D8P4P3A3G




WuTterpai, reoMeTpuuecKuil 1 GU3NYeCKUidl CMBICI

60 https://m.edsoo.ru/C1C5Z0A9A
UHTErpana

61 WuTerpan, reomerpuueckuii U GU3NYECKUN CMBICIT https://m.edsoo.r/RAR2TICTZ
MHTErpaja

62 WuTerpan, reomerpuyueckuii U GU3NYECKUN CMBICIT https://m.edsoo.ru/E2K9S 1 KOF
MHTErpaja

63 Berancienne yHrerpaia fno opmyze https://m.edsoo.ru/H2X2H7N4N
Hprorona—IJleitOnuna

64  DbruHCHCHHC HHTCIPAna no Gopuyie https://m.edsoo.r/2T2HIF6K
Herorona—Jleitbuuiia

65  DbrancicHuc MHTCrpana no popuyre https://m.eds00.ru/USSONAT 1X
Herorona—JleitOauna

66  DBIMCICHHE HITEIPAIa [0 Gopuye https://m.edsoo.rw/H1J907S3L
Herorona—IJleitbuuiia

67  CucTtembl JIMHEHHBIX ypaBHEHUN https://m.edsoo.ru/N7F3G3C2N

68 | Cuctembl TUHEHHBIX YpaBHEHUN https://m.edsoo.ru/I6Q3R1COJ

69 PemeUHHe NPUKJA/IHBIX 337111 € NOMOLIBIO CHCTEMBI https:/m.edsoo.ru/N2D2G1USU
JUHEHHBIX YPaBHCHHIMA

70 PemevHHe MPUKIIAZAHBIX 32/1a € NOMOIIIBIO CHCTEMBI https://m.edsoo.ru/W104N2J3G
TUHENHBIX YpaBHEHH
CucreMbl ¥ COBOKYITHOCTH IENBIX, PAIIMOHAIBHBIX,

71 | uppalnuoHalIbHBIX, TOKA3aTEIbHbIX, https://m.edsoo.ru/DIX6PIETT
norapu()MHUUYECKUX ypaBHEHUI U HEPaBEHCTB
CucreMBbl ¥ COBOKYITHOCTH IENBIX, PAIIMOHAIBHBIX,

72 | uppanuoHalIbHbBIX, TOKA3aTEIbHbIX, https://m.edsoo.ru/DOQ6G7LTA
norapuMHUYECKUX ypaBHEHUIN U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH IENTBIX, PAIIMOHAIBHBIX,

73 | wuppanMoOHaJIbHBIX, TOKA3aTEIbHBIX, https://m.edsoo.ru/V8I7TR1L.2X
norapuMHUYECKUX ypaBHEHUH U HEPABEHCTB
CHuCTeMBI 1 COBOKYITHOCTH TIEITBIX, PAIIHOHATIBHBIX,

74 | WppalnMOHaIbHBIX, TOKA3aTENbHbIX, https://m.edsoo.ru/C4G2N9T4C
Jorapu(pMHUYECKUX YPaBHEHUI U HEPABEHCTB

75  Vcmomesosaime rpaduKos Gyniiii At petmenus https://m.eds00.ru/D5SL7DST5D

YpaBHEHUH U CUCTEM




Hcnonb3oBanue rpagukoB GyHKIMNA IS peIIeHUs

76 . https://m.edsoo.ru/M9US508X4C
YPaBHEHUI U CUCTEM
[IpuMeHeHHE ypaBHEHUH, CHCTEM U HEPaBEHCTB K

77  pemeHuro MaTeMaTUYeCKUX 3a/a4 U 3aJ1ay U3 https://m.edsoo.ru/B9Z6KS514L
pa3IMYHBIX 00JIACTEeH HAYKH M PEAIbHOM JKU3HH

78 Kontponbuas padora no Teme HHVT,,eraH mero https://m.edsoo.ru/R4F415N4X
npuMeHeHHst. CHCTEMbl YpaBHCHHIMA

79  HarypalbHbie H UEIbIC uMCIa B 3a/1auaX U3 https://m.edsoo.r/I9B6D2W 1 H
peabHOM JKU3HH

go  HATYPAIBHEIC H LEIbIC HHCIA B 331a1aX 13 https://m.edsoo.ri/Y2G3E5Y0Q
peaIbHOM JKU3HH

81 HaTypanf, HBIC HHCTIBIC HUCIA B Sa/1a9aX 13 https://m.edsoo.ru/SOU3USJ7V
pEATbHOM KU3HH

82  IlpusHaku JETMMOCTH LIEJIBIX YUCET https://m.edsoo.ru/AOG3U6LEK

83 | Ilpu3HaKku AETUMOCTH LEIBIX YHCEI https://m.edsoo.ru/P2I1MOF5A

84  TlpusHaku IETUMOCTH LIEJIBIX YUCET https://m.edsoo.ru/K9E3B1Q9V

35 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHs] 3HAHUMN. https:/m.edsoo.rt/GOMSZAGSW
YpaBHeHUs

36 [ToBTOpeHnue, 06001IeHNe, cCUCTeMaTH3aI1s 3HAHUH. https:/m.eds0o.ra/DIJZFOWOC
YpaBHeHust

37 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIINS 3HAHUMN. https://m.edsoo.rw/A3ROX109V
YpaBHeHUs

23 [ToBTOpeHnue, 06001IeHNE, cCUCTEMaTH3al1s 3HAHUH. https:/m.edsoo.r/A2HOY2S71
YpaBHeHust

29 [ToBTOpeHue, 0000IIEHNE, CUCTEMATH3AIIHs 3HAHUMN. https://m.edsoo.rw/DOJ3K INSI
YpaBHeHust

90 [ToBTOpeHme, 06001IeHNE, CUCTEeMAaTH3aIMs 3HAHUH. https:/m.edsoo.rw/MAZZBIHIG
YpaBHeHust

9] [ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3aIMs 3HAHUH. https:/m.edsoo.ru/L. 7B3G6HSO
HepasenctBa

9 [ToBTOpenue, 0600MIeHNE, CUCTEMATH3AIIHS 3HAHUM. https://m.edsoo.ru/P8S3U2ZAZ
HepasencrBa

93 [ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3aI1s 3HAHUH. https:/m.edsoo.rw/H5K400V7P

HepaBencrtpa




[ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3aIMs 3HAHUH.

94 1 https://m.edsoo.ru/TOSOW3O7E
Hepasencrtpa

95 [ToBTOpeHwue, 0606H_ECHI/IC, CUCTeMaTH3allus 3HaHU. 1 https:/m.edso0o.rw/O1 WILGFGF
Cucremsbl ypaBHEHUN

96 [ToBTOpeHwue, 0606H_ECHI/IC, CUCTeMaTH3allus 3HaHU. 1 https://m.edsoo.r/M3E1K6Z30
Cucremsbl ypaBHEHUN

97 [ToBTOpeHME, 006001IEHNE, CHCTEMATH3aI1s 3HAHUH. | https://m.edsoo.ru/Y | WSU4M2A
DOyHKIUU

08 [ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3alUs 3HAHUH. 1 https:/m.edsoo.rw/S2S 1Y 7P7H
OyHKIUU

99 | UrtoroBast KOHTpOJbHas paboTa 1 https://m.edsoo.ru/X3WI9D872B

100 Hrorosas KoHTpoJBbHAs paboTa 1 https://m.edsoo.ru/C2W IN2TSF
O06o00muienne, cucTeMaTu3aus 3HaHUK 32 Kypc

101 | anreOpsl u Hayan MaremMaTH4eckoro aHanu3a 10-11 1 https://m.edsoo.ru/KOKSC9J87Z
KJIaCCOB
O06o0muienne, cucTeMaTu3aus 3HaHUK 32 Kypc

102  anreOpsl 1 Hauan mateMatudeckoro ananusa 10-11 1 https://m.edsoo.ru/B3X6R4T3I
KJIaCCOB

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC
Kox .
HpoBepsieMOro IIpoBepsiemble Npe1MeTHbIE Pe3y.IbTATh 0CBOCHHH 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHust
pe3yJabTara
1 Hucna 1 BBIYUCICHUS
L1 OnepupoBarh  MOHATHAMHU:  pallMOHAbHOE W JCHCTBUTENBHOE  YHCIIO,
' OOBIKHOBEHHAs U JIeCATHYHAs 1pOOb, IPOLIEHTHI
12 BoimonsATe apupMeTHuecKre onepanuy ¢ padoHAIBHBIMUA U JICHCTBUTEIbHBIMH
quCcIaMU
13 BbimonHATe npuOAMKEHHBIE BBIUMCIICHUS, HCIIONb3Ys NPaBWJIA  OKPYIJICHN,
JeNaTh MPUKHUJKY U OLICHKY pe3yIbTaTa BEIYUCICHHUH
OmnepupoBaTh NOHATHSAMH: CTETIEHb C IEJBIM IOKa3aTesneM, cTaHnapTHas ¢gopma
14 3alUCH JACWCTBUTENBHOIO YHCa, KOPEHb HATYPaJbHOM CTENEHHU; MCIOIb30BaTh
' MOIXOASIIYI0 (hOPMY 3aIUCH JICHCTBUTEIBHBIX YHCEI ISl PEHICHUS PAKTHIECKUX
3aJa4 ¥ MpeJICTaBJICHUs JTaHHBIX
OnepupoBaTh MOHATHUAMHU: CHHYC, KOCHHYC M TAaHI'€HC IPOU3BOJIBHOIO YIJIA;
1.5 MCIIOJIB30BATh 3aIMCh MTPOM3BOJILHOTO yIJIa Yepe3 0OpaTHBIE TPUTOHOMETPHYECKHE
byHKIIUU
2 YpaBHEHUS U HEPAaBEHCTBA
OnepupoBarh MOHATUSMH: TOXKIECTBO, YypaBHEHHE, HEPABEHCTBO, IIEIIOE,
2.1 panMoHaIbHOE, UPPAllMOHAJILHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
ypaBHEHHE
29 BeimonHATe TipeoOpa3oBaHUs TPUTOHOMETPHYECKUX BBIPAKECHUH M pemaTh
TPUTOHOMETPHUECKUE YPABHEHHSI
BeimonHATe mpeoOpa3oBaHUs II€NbIX, pAlMOHAIBHBIX W HpPpalMOHAIbHBIX
23 BBIpQ)XEHUH U pelIaTh OCHOBHBIC THITHI IIEJTBIX, PAIIMOHAIBHBIX 1 UPPAIIHOHAIBHBIX
ypaBHEHMI U HEPABEHCTB
24 [IpuMeHsATh ypaBHEHHMs M HEPABEHCTBA JUISl pEIIEHUs MaTeMaTU4YecKHX 3ahady U
' 3a]1a4 U3 pa3IM4HbIX 00J1aCTe HayKu U pealbHON )KU3HU
MopenupoBaTh peabHbIe CUTYallud Ha S3BIKE alreOphl, COCTABIISATh BBIPAKEHHUS,
2.5 ypaBHEHHMs, HEPAaBEHCTBA 10 YCIOBMIO 3a/1a4H, UCCIIEI0BATh TOCTPOSCHHBIE MOIEH
C MCTIOJIb30BAaHMEM arapara ajnreOpsl
3 OyHKIUU U Tpaduku
OmnepupoBaTh NOHATHAMM: (YHKIMS, CIOCOOBI 3alaHus (YHKIMH, 00JacThb
3.1 onpeseNeHusT U MHOXXECTBO 3HAa4eHUH (YHKUIUH, rpaduk (PyHKIMH, B3aUMHO
oOpaTHble PYHKIUU
39 OnepupoBaTh MOHATUSAMH: YETHOCTh W HEUETHOCTh (DYHKIMM, HYIH (DYHKIHUH,
MIPOMEKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Wcnonb3oBathk rpaduku GyHKINN U1 pelieHus: ypaBHEHU I
3.4 Crpouts W uuTaTh Tpaduku JTUHEHHON (QYHKIWUU, KBAJAPATAYHOW (PYHKIUH,
CTeNeHHON (PYHKIIMH C LEJIbIM MoKa3aTeaeM
Hcnonb3oBate rpaduku GyHKIMHA 1715 MCCIe0BaHMs POLIECCOB M 3aBUCUMOCTEN
3.5 MIPH pEIICHUH 33124 U3 APYTHX YICOHBIX PEAMETOB U PeabHON KU3HU, BBIPAKATh
(dbopMynaMu 3aBUCUMOCTH MEX]y BETMYMHAMU
4 Havana MaTeMaTH4eCKOT0 aHaIN3a




OnepupoBaTb  TOHATUSAMHU:  IOCJIENOBATENBHOCTb,  apupMeTHUecKas U

41 r€OMETPUYECKast POTPECCUU
49 OnepupoBarh MOHATUAMH: OECKOHEYHO YOBIBAIOIIAs TEOMETPUUECKAsl POTPECCHUS,
CyMMa OECKOHEUYHO yObIBaIOIel T€OMETPUUYECKON MPOorpeccun
4.3 3a/1aBath MOCIEAOBATEIHHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonbs3oBaTh CBOWCTBA IMOCIENOBATENLHOCTEN M MPOrPECCUM JUIsl pelIeHUs
peanbHBIX 3a/1a4 IPUKJIAJHOrO Xapakrepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATHSIMU: MHOYKECTBO, OII€pAIIUU HaJl MHOKECTBAMHU
59 Hcnonbs30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar s ONMCaHUs peabHbIX
) MIPOLIECCOB U SIBIICHUH, MPU PEUICHUH 33/1a4 U3 APYTUX YICOHBIX MPEIMETOB
5.3 OnepupoBaTh NOHATUSIMU: ONPEIEICHUE, TEOPEMA, CIEICTBUE, JOKA3ATEIbCTBO
11 KITIACC
Kon .
pOBeEpsIEMOro IIpoBepsiembie NpelMeTHbIe Pe3y.IbTaTbl 0CBOEHHs OCHOBHO
pesyabTaTa 00pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
1 Yucna v BIYUCICHUS
OrnepupoBaTh MOHATHUSMU: HATYpPAJIbHOE, LIEJI0€ YHCIIO; MCIOIb30BaTh MPHU3HAKH
1.1 J€TMMOCTH LEJbIX YUCEI, PAa3JIOKEHUE YUCIIA HA TPOCTHIE MHOXKUTEIH JUIsl PELLICHUS
3a1a4y
1.2 OrnepupoBaTh MOHITHEM: CTETIEHB C PAIIMOHAIBHBIM OKa3aTelIeM
13 OnepupoBaTh TMOHATHSAMU: JorapudmM dYHCIA, JECATUYHBIE U HATypaJlbHbBIC
JorapuhMbl
2 YpaBHEHHUs 1 HEpaBEHCTBA
[IpumensaTs cBOMCTBA cTeleHU s MpeoOpa3oBaHUs BbIPAKEHUM, ONEPUPOBATH
2.1 MOHATUSMU: MOKa3aTeIbHOE YpaBHEHHWE M HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIbI
MOKa3aTeJIbHBIX YPAaBHEHU U HEPABEHCTB
BrinonaasaTe mpeodpa3zoBaHus BEIPAKEHUM, COIEPKAIINX JTOrapruMBbl; ONIEPUPOBAThH
2.2 MOHITUSIMH: JIOTapu(MUYECKOE ypaBHEHHE U HEPABEHCTBO; peIllaTh OCHOBHBIC
THUTIBI JIOTApU(PMUIECKUX YPABHEHUI 1 HEPABEHCTB
2.3 Haxoauts penieHus NpocTeUImux TPUroHOMETPUIECKUX HEPABEHCTB
24 OniepupoBaTh MOHSITHSIMHU: cucrema J'II/IHG\I:/JIHI)IX ypaBHEHUN U e€ peIlIeHNuE;
UCII0JIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHMI JIJIs1 PEIICHUS MPAKTUUECKUX 3a1a4
25 Haxozu/m,v peleHusl MNPOCTEHIINX CUCTEM U COBOKYIHOCTEH pPAallMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB
MonenupoBaTh peajgbHble CUTYallMd HA SI3BIKE anreOpbl, COCTABNIATH BBIPAKECHUS,
2.6 ypaBHEHUs, HEPABEHCTBA M CHUCTEMBbl 1O YCIOBUIO 3aJaud, HCCIEI0BATh
MOCTPOCHHBIE MOJEIHU C HCIIOJIb30BAHUEM armapara areopsl
3 @yHKIUHU U TpadUKU
OnepupoBaTh MOHATUSME: TIepuoaUYecKas (GYHKIUS, TPOMEKYTKH MOHOTOHHOCTH
31 GYHKIIUU, TOYKK SKCTpeMyMa (DYHKIHMH, HauOOJbIliee W HAWMMEHbINEeEe 3HAUCHUS
' GYHKIIMY Ha TPOMEKYTKE; UCIIOTIB30BATh UX JJISl HCCIIe0BaHUs (YHKIIUH, 3alaHHON
rpaduxom
OnepupoBaTh TOHATUSAMH: TpapuKA TOKA3aTEIbHOM, JIOTAapU(PMUIECKOU U
3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; M300pakaTb UX HA KOOPAUHATHOM IIIOCKOCTH H
WCIIOJIL30BATh IS PEIICHUST yPaBHEHUH 1 HEPABEHCTB
33 N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaQUK{ JIMHEWHBIX YpaBHEHHH u

HCIIOJIB30BATh UX IJI PCIICHHUA CUCTCMBI JIMHENHBIX ypaBHCHI/Iﬁ




Hcnonb3oBath rpadguku GyHKIHMN 7151 MCCIIEIOBaHMSI MMPOIIECCOB M 3aBUCUMOCTEH

34
U3 APYIUX y4eOHBIX TUCIMILIHH
4 Hayana MmaTemaTnueckoro aHajinsa
OnepupoBaTh MOHATUAMHU: HeENpepbiBHAA (DYHKIMSA, NPOU3BOAHASA (YHKIMH;
4.1 UCTIOJIb30BaTh TEOMETPHUUECKUI U (PU3NYECKUN CMBICI TIPOU3BOJHOM ISl PELICHUS
3aj1a4
49 HaxonuTe npou3BOJAHBIE 3JEMEHTApHBIX (YHKLUMH, BBIYMCIATH I[POU3BOIHBIE
) CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKITHIA
43 Hcnonp30BaTh MPOM3BOAHYIO AJS UCCIENOBaHHUS (YHKIUH HAa MOHOTOHHOCTH H
' 9KCTPEMYMBI, IPUMEHATh PE3YJIbTAThI UCCIEAOBAHUS K IOCTPOECHUIO Ipa(UKOB
44 Hcnonp30BaTh NMPOU3BOJHYIO I  HAXOXKACHMS HAWIydllero peleHUs B
' IPUKIIAIHBIX, B TOM YHCJIE COLIMAIbHO-3KOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh NOHATHIMHU: IEPBOOOPa3HAs U MHTETPAT; HOHUMATh T€OMETPUYECKH I
) 1 (PU3UYECKUN CMBICIT HHTETpalia
46 Haxonute mnepBooOpa3Hble 3JE€MEHTApHbIX (YHKLUH, BBIYUCIATH HHTErpan Io
’ dbopmyne Hetotona — JleiiOuuma
47 Pemarts npuknanHele 3amadd, B TOM 4YHCIE COLHMAIbHO-3KOHOMMYECKOTO M

(H3nYecKoro xapakrepa, CpeICTBAMI MaTEMAaTHYECKOr0 aHAIN3a




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Uucna v BBIYUCIECHUS
Panmonanbhele uncna. OOGBIKHOBEHHbIE U JIECATUYHBIE JPOOU, NMPOLEHTHI, OECKOHEUHBIE
|1  lepuoamueckue npodu. Apudmernyeckue Omnepanuy C palMoOHAJbHBIMU  YHCIIAMH,
IpeoOpa3oBaHus YUCIOBBIX BbIpaxeHU. [Ipumenenue nqpoOeit U MpOLEHTOB Ul PELIeHUs
IIPUKJIAJHBIX 33/1a4 U3 Pa3JIUYHbIX OTPACIICH 3HAHUN U PEAIbHON KU3HU
JlelicTBUTenbHbIE uucia. PanuoHanbHble M HMppalMOHAIbHBIE 4uCia. ApUpMETHYECKHE
1.2 omepanuu ¢ JEHCTBUTCIbHBIMH ducCiIaMH. [IpuOMMKEHHBIE BBIYUCICHUS, TIpaBHIIA
OKDYTJICHUS, IPUKKJIKA U OLIEHKA PEe3yJIbTaTa BHIYUCICHUN
Crenenp ¢ uenbiM nokaszareneM. CraHpgapTHas ¢opma 3alucd JeHCTBUTENBHOIO YHCIA.
1.3 Hcnonp3oBaHue MOAXOASMICH (OPMBI 3amUCH JEHCTBUTENBHBIX YHUCEN Ui PELICHUS
ITPAKTUYECKUX 3a7a4 U IPEJCTABJICHUS JAHHBIX
1.4 ApI/I(bMeTI/ILIfCKI/Iﬁ KOpEHb HaTypaibHOI crenenu. [leiicTBus ¢ apupMEeTUUECKUMH KOPHIMHU
HaTypaJIbHOM CTENEHU
15 CuHyC, KOCUHYC W TaHI'€HC YMCJIOBOI'O apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHI'€HC
YKCIJIOBOIO apryMeHTa
2 YpaBHEHMsI U HEPABEHCTBA
2.1 | ToxxnecTBa M TOXJIECTBEHHBIE IPEOOPa30BAHUS
29 [IpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpaKeHU. OCHOBHBIE TPUTOHOMETPUYECKHE
) (hopMyIibl
2.3 | VYpaBHeHue, KOpeHb ypaBHeHMsI. HepaBeHCTBO, penieHre HepaBeHCTBA. MeTo1 HHTEPBAJIOB
2.4 | Pemienue Lenbix ¥ JpoOHO-pallMOHAIBHBIX YPaBHEHHH U HEPAaBEHCTB
2.5 | Peuenue uppauyoHaJbHbIX YPAaBHEHUN U HEPABEHCTB
2.6 | PemieHue TpUrOHOMETPUYECKUX YPaBHEHUM
27 [IpumeHeHne ypaBHEHMI M HEPAaBEHCTB K PELICHUIO MaTeMaTHMYeCKUX 3aJad M 3aJad U3
pa3nuyHbIX 001acTell HAyKH U peanbHOM KU3HU
3 OyHKIMH U TpapUKH
3.1  ®ysknwus, cnocoOsl 3aganus GyHkuMU. ['paduk pynkumuu. Bzanmuo oOpatHelie GpyHKIMN
39 OO6nacte ompeneneHuss U MHOXeCTBO 3HaueHuM QyHkiuu. Hymmn ¢ynkuuu. IIpomexyTku
' 3HAKONOCTOAHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU
33 CrenenHas (yHKIUS C HaTypaJbHbIM M LEJbIM IOKa3aTteneM. E€ cBolicTBa U rpaduk.
CBoiicTBa U rpaduK KOpHS n-0i CTeNeHn
34 TpuroHomeTrpuyeckass OKpPYKHOCTb, OINpEAEIEHUE TPUTOHOMETPUYECKUX  (PYHKIMM
YKCIIOBOTO apryMeHTa
4 Havana maTremMaTnyeckoro aHanmsa
41 [locnenoBarenbHOCTH,  CcHOCOOBI  3aJaHUSl  TOCJIENOBaTeNbHOCTEH.  MOHOTOHHBIE
ITOCJIEI0BATEIILHOCTH
Apudmernueckas U reoMerpuueckas — mporpeccud.  beckoHedHo — yObIBaromias
4o  TEOMETpHUECKas MPOrpeccus. Cymma OeckOHEYHO YOBIBAIOLIEH T'eOMETPHUUECKOM
nporpeccuu. PopMyia CIOXKHBIX NMPOUEHTOB. VCIONb30BaHWE MPOTPECCUN UL PEIICHMS
peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKA
MHoecTBO, onepanuu HaJl MHOXecTBaMu. [luarpammsl Oitiepa — BenHa. Ilpumenenue
5.1 | TeopeTuKo-MHOXKECTBEHHOTO armapara i OMHMCaHUs PealbHbIX MPOLECCOB U SBJICHUI, IPH
peLIeHUH 33a1a4 U3 APYTUX YUeOHBIX TPEIMETOB
5.2 | Omnpexnenenne, Teopema, CIeACTBUE, TOKA3aTEILCTBO




11 KJIACC

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHMS
1 Hucna 1 BBIYUCIICHUS
1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eIMMOCTH HEIbIX YUCEeT
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeseM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. [lecaTuunbie 1 HaTypabHbBIE JTOraprupMbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpaszoBanue BeIpaXKEHUH, COIEPKAIIUX JOTapruPMbI
2.2 [IpeoOpa3oBaHue BbIpaxeHH, COEPIKAIIUX CTENEHH C PaIllHOHAIbHBIM ITOKa3aTelIeM
2.3 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 ITokasaTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmmuueckue ypaBHEHUS] 1 HEPABEHCTBA
26 CI/ICT?MBI HHHeﬁHLIXV ypaBHEeHHH. PemieHue npuKIagHbIX 3a74ad € MOMOIIBI) CUCTEMBbI
JIMHEWHBIX YPABHEHUHN
2.7 Cucrembl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
73 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3a1a4 U 3aa4 U3
pa3nMYHBIX 001aCTeil HAYKH U PEeATbHOM KU3HH
3 OyHKIMH U TpaduKu
31 Oyukuus. [lepuonnueckue pynkuuu. [IpoMexyTkun MOHOTOHHOCTH (QYHKIIMU. MaKCUMyMBbl U
MUHUMYMBI GyHKIMU. Haubonbiee n HanMeHblee 3HaueHne (yHKIIMK Ha TPOMEKYTKE
3.2 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenpHas u orapudmMuveckas QyHKIINU, KX CBOHCTBA U TpaduKH
3.4  Hcnonb3oBanue rpadukoB GyHKIUN IS pEIICHUS] YpaBHEHUH U JIMHEHHBIX CUCTEM
35 Hcnons3oBanue rpadukoB QyHKIUN AJ UCCIEOBAHMSI MPOLIECCOB M 3aBUCUMOCTEN, KOTOPHIE
BO3HHUKAIOT IPU PEUICHUHU 3a/1a4 U3 IPYrUX YyUeOHBIX NPEIMETOB U peaIbHON KU3HU
4 Hayana marematnueckoro ananusa
4.1 HemnpepsiBabie hyHKIIMU. METOT MHTEPBAJIOB /IJIs PEIICHHS HEPABEHCTB
4.2 [IpousBonHas ¢pyHkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICI TPOU3BOIHOM
43 [IpousBonHbie 31eMeHTapHBIX GYHKIUHA. DOpMynbl HaXO0XAECHUS TPOU3BOJHON CYMMBI,
MIPOU3BEACHUS M YACTHOTO (DYHKIIMH
44 [IpuMeHeHHe NMPOU3BOAHOM K HCCIEIOBaHHUIO (PYHKIUH HAa MOHOTOHHOCTh M 3KCTPEMYMBI.
' Haxosxnenne HanOobIero 1 HAMMEHBIIETO 3HaYeHUsT (PYHKIIMU Ha OTPE3Ke
45 IIpumeHeHre TPOU3BOJHON U HAXOXKIECHUS HAWIy4dlIero pelIeHNs B NPUKIAJHBIX 3a7a4ax,
JUISL OIIPEJICJIEHNS CKOPOCTH Ipoliecca, 3aJaHHOro (opMysiol min rpadukoM
4.6  IlepBooOpa3znas. TaOnuia nepBooOpa3HBIX
47 Wuterpai, ero reomerpudeckuii U Gpuznueckuii cMbici. Beraucnenne nunrerpaia mo gopmyie

Herorona — JleitOaunna




ITPOBEPAEMBIE HA EI'9 10O MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOH ITPOI'PAMMBI CPEJHET'O OBLIETO
OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

Bnagenne MeronaMum 0Ka3aTeNbCTB, QJITOPUTMAMHM pELIEHUs 3ajay; yYMEHHUeE
(GbopMyIMpOBaTE M ONEPUPOBATh MOHATUSAMH: OINpEAEICHHE, AKCHOMa, TeopeMma,
CIICZICTBUE, CBOMCTBO, NPU3HAK, IOKA3aTENbCTBO, PABHOCHIBHBIC (HOPMYIHPOBKH;
IPUMEHSATh UX; YMEHHE (GOPMYIMPOBATH OOPATHOE M IPOTUBOIIOI0KHOE YTBEPXKICHHE,
IPUBOJUTL TNPUMEPHl M KOHTPIPUMEpPHI, MCIONb30BaTh METOJ] MaTEeMaTHUECKON
MHIYKIMH; IPOBOAUTH JOKA3aTEJIBHBIC PACCYXKICHHS IIPU PELICHUU 3a1a4, OLlEHUBATh
JIOTUYECKYI0 IPABWIBHOCTh PACCY)KIEHUH; YMEHHE OIEpUPOBATh IOHATUSAMU:
MHO>KECTBO, IIOJIMHO)KECTBO, OIEPAallMM HAJ MHOXXECTBAMM; YMEHHME HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIH almapar JUisl ONMCaHMsI peaJIbHbIX IPOLIECCOB U SIBJICHUN U
IIPU pEILIeHUH 3a/1a4, B TOM YHCIIE U3 IPYTUX y4EOHBIX IPEIMETOB; YMEHHUE ONIEPUPOBATH
MOHATUSIMU: Tpad, CBA3HBIN Tpad, AepeBo, MUK, rpad Ha MITOCKOCTH; YMEHHE 33/1aBaTh
U ONHUCBIBAaTh I'padbl pa3IMYHBIMU CIIOCOOAMHU; HUCHOJIB30BATh Ipadbl NMPH pPELICHUU
3aza4

YMeHnue onepupoBaTh NOHATUSMHU: HATYPAIbHOE YHUCIIO, LIEJIOE€ YUCIIO, CTETIEHD C LEIbIM
[I0Ka3aTejIeM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C PAllMOHAJIbHBIM IOKa3aTeleM,
CTEIeHb C ICHCTBUTEIbHBIM IIOKa3aTeseM, JJorapudm uuciia, CMHHyC, KOCUHYC U TAHT€HC
IIPOU3BOJILHOTO YMCJIA, OCTATOK MO MOAYJIO, PallMOHAIBbHOE YHUCIIO0, UPPALUOHAIBHOE
YHCI0, MHOXKECTBA HATypallbHBIX, LENbIX, PAlMOHAJIBHBIX, JEHCTBUTEIBHBIX YHCEI;
YMEHHE MHCIIONb30BaTh MPU3HAKU JEIUMOCTH, HAUMEHBIIUNA OOLIMI JAeIuTeNb U
HauMeHblIee oblee KpaTHoe, aaropuT™ EBKimia npu pemeHuu 3ajad; 3HaKOMCTBO C
Pa3IMYHBIMU TO3ULMOHHBIMU CUCTEMAMU CUHMCIICHUS; YMEHUE BIIIOJIHATH BBIYUCIICHNE
3Ha4yeHUH U 1peoOpa3oBaHUs BBIPAKEHUI CO CTENEHAMH U Jorapudmamuy,
peoOpa3oBaHus  IpOOHO-PAlIMOHANBHBIX  BBIPDAKEHUH; yMEHHE  OIEpUpPOBATH
MOHATUSIMH: TI0CIIEI0BATEIbHOCT, apu(MeTHUecKasi IMPOrpeccHs, IeoMeTpHuYecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIAasi TEOMETPHUECKasl IPOTPECCUsI; YMEHHE 3a/1aBaTh
MOCJIe/I0BATEIbHOCTH, B TOM YHCJIE C IMOMOUIbIO PEKYPPEHTHBIX (OpMys; ymMeHue
ONEepUPOBATh MOHATHUAMU: KOMIUJIEKCHOE YHCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE 4YHCIIa,
MOJyJb M apryMEHT KOMIUIEKCHOTO 4Hcia, (opMa 3alUCH KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TPUTOHOMETpUYECKass M anreOpanyeckas); yMETb IPOU3BOJUTH
apupMeTHyecKue JeMCTBUS C KOMIUIEKCHBIMU YHWCIIaMH; TNPUBOJUTH PUMEpPHI
HCIOJIb30BAaHUSI KOMIUIEKCHBIX YMCEIN; ONEPUPOBATh MOHATHAMU: MaTpuna 2x2 u 3x3,
OIIPEAEIUTEND MAaTPUILIbl, TEOMETPUUECKUI CMBICIT ONPEAEIUTEINS

YMeHue onepupoBaTh MOHATUAMU: PalliOHAIBHBIE, UPPALMOHAIIbHBIC, [IOKA3aTENbHbIE,
CTENEHHBIE, JorapuMUUECKre, TPUTOHOMETPUUECKUE YPaBHEHUS W HEPABEHCTBA, UX
CUCTEMBI, yMEHHUE  OIIEpUPOBATH  MOHATUAMH:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHWW W HEPaBEHCTB,
PaBHOCWJIBHOCTh YpPAaBHEHHWI, HEPABEHCTB M CHUCTEM; YMEHHME pELIaTh YpPaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMbI C IMOMOIIBIO PA3JIMYHBIX MPUEMOB; PEIIATh YPaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBI C IApaMETPOM; IMPUMEHATH YpPaBHEHHUs, HEPABEHCTBA, HX
CUCTEMBI JIJIsl PEIICHUS MaTEMAaTHIECKUX 3aJ1a4 U 3a7a4 U3 Pa3IuIHBIX 00JacTel HAyKu
U peaJbHOU JKU3HU

YMeHue omnepupoBaTh MOHATHAMM: (YHKLHUSA, YETHOCTh (DYHKIMH, MEPHOAUYHOCTD
(GYHKIIUM, OTPAaHUYEHHOCTh (PYHKIIMM, MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKIUH,
HauOosplllee M HaWMeEHbIee 3HA4YeHUs (DYHKIUM Ha MTPOMEXKYTKE, HEeNpepbIBHAs
GbyHKIUA, acUMNTOTHl Tpaduka (QyHKIMM, TIepBas U BTOpasi MPOU3BOJHAs (DYHKIUH,
reOMEeTPHUECKUI M (PU3UUECKUI CMBICI TPOU3BOIHON, MEPBOOOPA3Has, ONpeaeIEHHBIN




MHTErpall; YMEHHE HaXOIUTh ACUMITOTHl Trpaduka (YHKIHH; YMEHHE BBIYUCIATH
MIPOU3BOJIHBIE CYMMBI, ITPOU3BEJCHUS, YACTHOTO U KOMIO3MIMU (PYHKIUI, HAXOAUThH
ypaBHEHHE KacaTeJbHOW K rpaduky (YHKINH; yYMEHHE HAXOAWTh IPOHM3BOIHEIC
9JIEMEHTAPHBIX (DYHKIMI; YMEHHE HCIOJb30BATh MPOM3BOMHYIO [UIS HCCIIEIOBAHUS
GyHKIMA, HAXOAWUTh HAWOONBIIME W HAWMEHBIINE 3HA4eHUS (YHKLUI; CTPOUTH
rpadMKd MHOTOWICHOB C HCIOJB30BAHMEM amnmapara MaTeMaTHYeCKOro aHalu3a;
NPUMEHSATh MPOU3BOJHYIO ISl HAXOXKICHHS HAWIYYIIErO PEUICHUS B NPUKIAIHBIX, B
TOM YHCJIE COIMATbHO-DKOHOMHYECKUX M (PU3NYECKUX 3aJjauax; HaXOIUTh TUIOIMAIH 1
00bEMBI (QUTyp C IOMOINBI0 HMHTErpaja; MPHBOAUTH INPHMEPHl MaTeMaTHYECKOTO
MO/JICIIMPOBAHUS C TOMOILBIO Au(PepeHInaTbHbIX YPAaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: Tpapuk QyHKIHH, oOpaTHas (PYHKIIHS, KOMITO3UIUS
GbyHKUMA, TUHeWHas (QYHKIUA, KBaapaTWyHas (YHKIMS, palnuoHaidbHas (QYHKIIHS,
creneHHast QyHKIHs, TPUTOHOMETpUYEeCKHe (QYHKIIMH, OOpaTHBIE TPUTOHOMETPHUIECKUE
GyHKIMH, TOKa3aTenbHas U Jiorapupmudeckas GpyHKINU; YMEHUE CTPOUTH IpaduKH
M3YYEHHBIX (DYHKIIHIA, BBITOTHATH IpeoOpa3zoBanus rpaguKoB (DyHKIIHIA, HCTIOIB30BATh
rpaduKy U U3y4EeHUS TPOLECCOB M 3aBHCUMOCTEH, NMPU PELICHUM 3a/ad U3 JAPYrux
y4eOHBIX MPEJMETOB U 3a]1a4 M3 peaslbHON JKU3HU; BRIPAXKaTh (POPMYIIaMHU 3aBHCUMOCTH
MEXKIy BEIUYMHAMH; HCIIONB30BAaTh CBOMCTBA M Tpaduku (yHKUUE [UId peuieHus
ypaBHEHHI{, HEPAaBEHCTB W 3aJad C IapameTpaMH; H300pakaTb Ha KOOPAWHATHON
TUIOCKOCTH MHOYKECTBA PEIICHUH YpaBHEHHIA, HEPABEHCTB U MX CHCTEM

YMeHue pemarh TEKCTOBBIE 33/Ja4M Pa3HbIX TUIIOB (B TOM YMCJIE HA IPOLEHTHI, JOIU U
4acTH, Ha JABM)KEHHE, pabOTy, CTOMMOCTh TOBApPOB U YCIIYT, HAJIOTH, 3aJ1a4uu U3 001acTH
VIpaBJICHUS JIMYHBIMH W CEeMEWHBIMH (DMHAHCAMH); COCTaBJSATH BBIPAKCHUS,
ypaBHEHHUsI, HEPAaBEHCTBA M UX CUCTEMBI 10 YCIOBUIO 33J]auH, UCCIIEA0BATh MOJIyYeHHOE
pellleHne U OIEHMBAaTh MPaBIONOJOOHOCTh pE3yJIbTaTOB; YMEHHME MOJEINPOBATH
peanbHble CUTyallMM Ha s3bIKE MaTeMaTHKH; COCTaBJISATh BBIPAKEHHs, ypaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33]1a4H, UCCIENI0BATh IIOCTPOECHHBIE MOJIEINIHU C
UCIOJIb30BAHUEM alllapaTa ajareopbl, MHTEPIPETUPOBATh MOJIyUYE€HHBIH pe3ybTarT

YMeHue onepupoBaTh MOHATUSAMU: CpeiHee apupMeTHIeCKoe, MeJuaHa, HanboblIee U
HavVMEHbIIIEE 3HAYEHMs], pa3Max, JUCIEPCUs, CTAaHAAPTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; yMeHHE HU3BJIEKaTb, MHTEPIPETUPOBATh HH(OPMAIMIO, MPEACTaBICHHYIO B
Tabiuiax, Ha Juarpammax, rpaukax, OTpaskarolylo CBONCTBA PEATbHBIX IPOIECCOB U
SIBJICHUI; TPEACTaBIATh HHPOPMALIUIO ¢ IIOMOLIBIO TAOJIUIl U JUArpaMM; UCCIIE0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM 4YHCIE C NpPUMEHEHHEM TIpadUyecKuX METOJ0B U
JIEKTPOHHBIX CPEACTB; TIpadUyecKkd HccIe0BaTh COBMECTHBbIE HAONIOJCHUS C
ITOMOIIBIO JUArpaMM PacCEUBAHMS U JINHEWHON PErpecCuu

YMeHue onepupoBaTh MOHATHSAMH: CIy4yallHBIM ONBIT M CiIy4ailHOe cOObITHE,
BEPOSTHOCTh ~ CIY4alHOro  COOBITHS;  yYMEHHE  BBIUUCIATH  BEPOSTHOCTh €
UCIOJIb30BaHUEM TIpaUyecKuX METOJOB; MPUMEHITh (QOPMYJbl CIOXKEHUS U
YMHOXKEHHUSI BEpOSTHOCTEH, (opMyily NOJIHOM BeposSTHOCTH, (opmyny bepHymy,
KOMOUHATOpHBIE (aKThl U (OPMYJIBI; OIICHHUBATH BEPOSITHOCTU PEATBbHBIX COOBITHIA,
YMEHHME  OINEpUPOBaTh  IMOHATUSAMHU:  CiIy4aiiHas  BEIMYMHA,  pACIpPEIEIICHUE
BEPOATHOCTEH, MaTeMaTUYeCKOe OXKUAAHME, TUCIEPCHUs M CTaHIapTHOE OTKJIOHEHHUE
Clly4yailHOM BeNWYMHBI, (DYHKIUH pacnpeieieHus M IJIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOr0 M HOPMAJIBHOIO paclpelesieHnid; yMEHHE HCIOJb30BaTh CBOMCTBA
U3Y4YEHHBIX pAclpeieieHuil UId pelleHus 3a/ad; 3HAKOMCTBO C IOHATHUSMHU: 3aKOH
0O0JIBIINX YHCEN, METOABI BHIOOPOYHBIX MCCIIENOBAaHUI; YMEHNUE MPUBOJIUTH MPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOIAHBIX U OOIIECTBEHHBIX SABJICHUSX; YMEHUE
ONEpUpPOBATh MOHATHSIMHU: COYETaHHWE, MEPECTaHOBKA, YHCIO COYETaHHWM, YHUCIIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMeHHME NPUMEHATH KOMOHMHATOpHBbIE (DAaKThl U
paccyXaeHus JUIsl pelIeHHs] 3aJay; OLIEHUBATh BEPOSITHOCTH pEealbHBIX COOBITUH;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENb U MHTEPIIPETUPOBATH MOTYUEHHBIN PE3yNbTaT




YMeHue onepupoBaTh NOHATUAMU: TOYKA, IPsIMAast, INIOCKOCTh, IIPOCTPAHCTBO, OTPE30K,
Iyd, BEIMYMHA YyIia, IUIOCKMM yros, ABYTPAaHHBIA Yroj, TPEXTPaHHBIM yroi,
CKPEIIMBAIOIINECS NPSAMbIC, MAPALIEIBHOCT, U NEPHEHIUKYIIPHOCTh NPSIMBIX H
IIJIOCKOCTEM, YTOJI MEXKY IIPSAMBIMH, YTOJI MEXAY NPSAMON U IUIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMHU, PAcCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHHUE MEXKIY IPSIMBIMHU,
paccTostHue MeXAy IUIOCKOCTSIMU; YMEHHE HCIONb30BaTh IIPU DPEIICHUM 3a1ad
u3ydeHHble (aKThl U TEOPEMbI INIAHUMETPUU; YMEHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaIOILIEr0o MUpa; CTPOUTh MAaTEMaTHYECKUE MOJIEIHU C TIOMOIIBIO T€OMETPUYECKHUX
MIOHSTUM U BEJIWYUH, PELIaTh CBS3aHHBIC C HUMM ITPAKTUYECKHUE 3a1a4U
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YMeHue oneprupoBaTh MOHIATUSAMHU: IIOIAAb GUrypsl, 006EM GUTypHl, MHOTOTPAaHHHUK,
MPaBUJIHLHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHUKA, KyO0, Mapajuieienumnes, Ipu3ma,
nupamMuza, GUrypa v MoBEpXHOCTh BpaleHUs, MIMHID, KOHYC, map, cdepa, mionais
cdepsl, TIONMAAb TOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IUIMHIPA, 00bEM KyOa,
IPSMOYTOJBHOTO Mapaulesenunea, THpaMuabl, TPU3MBbI, [IMHIPA, KOHYca, Iapa,
pa3BEPTKAa IMOBEPXHOCTH, CEYEHHUS KOHYca M IMJIMHIApA, MapaulelbHbIE OCH WU
OCHOBAHMIO, CEYEHHE Iapa, IUIOCKOCTh, Kacalomasicsi cdepsl, LWIMHAPA, KOHYCa;
YMEHHE CTPOUTH CEUEHHE MHOTOTPAHHWKA, M300pa)kaTb MHOTOTPAaHHUKH, (QHUTYPHI U
MOBEPXHOCTHU BPAIEHHS, HX CEYCHUS, B TOM YHCIIE C TIOMOIIBIO AJICKTPOHHBIX CPEICTB;
YMEHHE  TPUMEHATh  CBOWCTBA  TIEOMETPHYECKHX  (QUTYp,  CaMOCTOSATEIHHO
(bopMyIHpOBATH OIPEEICHUS N3y4aeMbIX (DUTYpP, BBIIBUTATH TUIIOTE3bI O CBOMCTBAX U
NpU3HAKaX TeOMETPUYECKUX (Uryp, 0OOCHOBBIBATH HJIM ONPOBEPraTh HX; yMECHHE
NPOBOJUTH Kiaccuukamuioo (Guryp 1O pasTuYHbIM TPU3HAKAM, BBINOJHATH
HEOOXO/IMMBIE JIOTIOJTHUTEIILHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh NOHATUAMU: ABH)KEHHE B IPOCTPAHCTBE, apAJUIEIbHBIN IEPEHOC,
CHMMETpHUs Ha IUIOCKOCTH W B IPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUe MOI00US,
no/100HbIe (PUTYpBI; YMEHUE PACIIO3HABATH paBHbIE U M0JI00HBIE (DUTYDPBI, B TOM YHUCIIE
B IIPUPOJIE, UCKYCCTBE, APXUTEKTYPE; UCIIOIb30BATh NT€OMETPUYECKUE OTHOIIECHUS IpU
pelleHnH 3a1ay; HaXOAUTh NT€OMETPUYECKHUE BEIMUMHBI (JUIMHA, YT, IUI0IIA/lb, 00BEM)
IIpU PEUICHUM 337ay U3 JPYruxX y4eOHBIX MPEAMETOB U U3 pealbHON KU3HU; YMEHHE
BBIUUCIIATh T'€OMETPUYECKUE BEIWYHMHBI (JIMHA, yroj, Iomans, o0bEM, IIOMIAIb
MTOBEPXHOCTH), UCHOJb3ysl U3Y4YEHHbIE (OPMYNIBI U METOAbl, B TOM YHCIE: IUIOLIA/Ib
MOBEPXHOCTU NMUPAaMUJIBI, IPU3MBI, KOHYCa, LWIMHApPA, IJIomanab cepbl; 00bEM Kyoa,
MIPSIMOYTOJIBHOTO MapaJliesIeuIea, MUpaMuabl, IPU3MBbL, LWIMHIpA, KOHYyca, IIapa;
yMEHHE HaXOJUTh OTHOILEHHE 00BEMOB MOJIOOHBIX (QUTYD

12

13

YMeHHne onepupoBarh IMOHATUAMM: IPAMOYIOJbHAs CUCTEMA KOOPAMHAT, BEKTOD,
KOOPJMHATBI TOUYKH, KOOPJAUHATHI BEKTOPA, CYMMa BEKTOPOB, IPOU3BEIEHUE BEKTOPA HA
YHCIIO0, pa3sIoKEHHEe BeKTopa Mo 0a3ucy, CKaJIspHOE MPOMU3BEIEHUE, BEKTOPHOE
IIPOU3BEICHNE, YIOJl MEXKJIYy BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA H
KOOPAMHATHBIN METOA AJIsl pelIeHUs TeOMETPUUYECKHX 3a/1ad M 3a7ay JpyTux y4yeOHBIX
MIPEAMETOB

YMeHnue BIOUpaTh MOAXOIALUINI METOA ISl pEeLIeHUs 3a/1a4i; TIOHMMaHue 3HaYMMOCTH
MaTeMaTHKU B U3yYEHUH MPUPOIHBIX U OOIIECTBEHHBIX POIIECCOB U SBJICHUI; yMEHUE
pacno3HaBaTh IPOSIBICHHE 3aKOHOB MaTeMaTMKH B HCKYCCTBE, YMEHHE NPHUBOJIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MaTeMaTU4YECKOM HAYKU




IHEPEYEHDB 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'I 110
MATEMATHKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

Koxn
1 Hucna u BIYUCICHUS
1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JeMMOCTH HEIbIX YUCEl
12 Panmonanbhele yncina. OOBIKHOBEHHBIE U JAECATUYHBIE JPOOHU, MPOLIEHTHI, OECKOHEUHbIE
MIEPHOINIECKHE IPOoOH
13 Apudmernueckuit KOpCHE HaTypaibHOH cTeneHu. JleHcTBUs C apudMeTHUECKUMHU
KOPHSIMHU HAaTypaJIbHOU CTEIICHU
1.4 Crenenp ¢ nensiM nokasareneM. CTeneHb ¢ palMOHANBHBIM IOKaszareneMm. CBoiicTBa
CTENEHU
15 CuHyC, KOCUHYC U TaHT'€HC YHMCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YKCJIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTU4HbIE U HATYypaJIbHBIE JIOrapH(pMbI
JlelicTBUTEeNnbHBIE YnCia. ApupMETHYECKHE ONepaluy C JCHCTBUTEIBHBIMH YHCIIAMH.
1.7 [TpubnuxEHHbIE BBIYUCICHMS, MpPaBUIa OKPYIJIEHUs, NPUKHUIKA U OLEHKA pe3ysbTara
BBIUYHCIICHUM
1.8 [IpeobpazoBaHme BhIpaKEHUI
1.9 KommuiekcHele uncna
2 YpaBHEHHsI U HEpABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHAIEHBIC YPAaBHEHUS
2.2 HppaunoHasibHbIE YpaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
24 IToka3zaTenbHble U JOrapupMUUECKUE YPAaBHEHHUS
2.5 Ienbie U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHaibHbple HEPaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu
2.11 Matpu1iia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTeslb MaTpUILIbI
3 OyHKIMH U TpaduKu
31 OyHKuMs, crnocodsl 3a1anus GyHkuuu. I'padux ¢pynkiun. BzaumHo obpaTHbie QyHKINU.
Yérnble 1 HeuéTHbIe pyHKuMU. [lepuoanueckue GyHKuun
O6nacTh onpeseNieHnss U MHOXECTBO 3HaueHU QpyHkuuu. Hynu ¢pynknun. IpomexyTku
3.2 3HAKONOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKUIMHU. MaKCUMyMbl 1 MUHUMYMBbI
¢byakuun. Hanbonpiiee u HauMeHsbIee 3HaYeHHE QYHKIIUNA Ha TIPOMEKYTKE
33 CrenenHas QyHKIMS C HAaTypaJbHBIM U LENbIM ToOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa U rpaduKk KOpHS n-0i CTeNeHn
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u JorapudmMudeckas GyHKIIMU, X CBOMCTBA U TpaduKH
36 Touku pa3psiBa. AcumMnToTsl rpadgukoB pyHkimii. CBoiicTBa (yHKIMIA, HETIPEPHIBHBIX Ha
OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHsT IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0KHbBIX IPOLIEHTOB
4 Hayana maTremMaTnyeckoro aHaamsa




4.1

[TpousBognas pyukmuu. [Ipon3BoaHbIE 2JIEMEHTAPHBIX (PYHKITUH

[IpumeneHnne mpou3BOIHON K HCCIeIOBaHUIO (DYHKIMII HA MOHOTOHHOCTh U 9KCTPEMYMBI.

4.2 Haxoxnenne HauboIbIIero 1 HAaMMEHbIIEro 3HaYeHHs (PYHKIIUY Ha OTPE3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoOXecTBa U JIOTHUKA
5.1 MHokecTBO, Onepanu HaJ MHOXKecTBaMu. [{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMBbIE U TNIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tema u TOBEpXHOCTH BPAICHUS
7.5 Koopaunatsl 1 BEKTOpBI
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