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IMNOACHUTEJIBHASA 3AIINCKA

VYuebuplii Kypc «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAINM3a» SBISETCS
OJIHUM W3 Hanbosee 3HAYMMBIX B MPOrpamMMe CpelHero ooIiero oOpa3oBaHUS,
IIOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET WHCTPYMEHTAJIbHYIO 0a3y aJis
U3YYEHUS] BCEX €CTECTBEHHO-HAY4YHBIX KYpCOB, a C JPYroil CTOPOHBI, (hOpMUpPYET
JIOTUYECKOE U aOCTPAKTHOE MBILIUIEHHE O0y4YaroMIMXCAd Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, HUCTOPUH, CIOBECHOCTH U APYIHX
JUCHMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOydaroliMecs OBJIaJI€BalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (GOpMyJIupyeT CBOHU
JOCTH)KEHUS B MaTeMaTH4ECKO popme.

VYyeOublii Kypc anreOppl M Hayajl MaTeMaTUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY Ul YCIIEUIHOTO OBJIQJICHUS 3aKOHaMHU (U3MWKH, XUMHHU, OWOJIOTHUH,
INOHUMaHUSI OCHOBHBIX TEHJICHIIUI Pa3BUTHUS SKOHOMHUKH U OOLIECTBEHHON YKU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIONb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEHEBHOMN XU3HU. B TO ke Bpems oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU aireOpbl M MaTeMaTHYEeCKOr0 aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBATh
YTBEPKIAEHUS C MOMOUIBI0O MHAYKLUMU U PACCYKJIaTh NE€IyKTHUBHO, UCIOJIb30BATh
000011IeHHNEe W KOHKpEeTH3allMio, a0CTparupoBaHUWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUYECKOE MBIILLIICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanM3a» oOydYarouIuecs: MOJy4yaroT HOBBIA OMBIT PEIIeHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSATENIbHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH peallbHbIX CUTYalluH,
UHTEPHpPETallud  TOJIYYEHHBIX  pEUIeHUuH, 3HAKOMATCA C  MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEHW B MpUPOJE, HAYKE U HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMAaTUYECKUMH OTKPBITHSMU U UX aBTOpPaMH.

VYyeOublii Kypc o0JaflaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Y4YeOHbId MaTepuan, CrnocoOCTBYIOIIUN
(GbopMUPOBAaHNI0O HAYYHOTO MHPOBO33PEHHs, TaK W Yepe3 CHeHUu(PHUKY y4ueOHOMH
NESTeNIbHOCTH, TpeOyIoleld MpOJODKUTENIbHON  KOHLEHTpAallUd BHUMAaHMUS,
CaMOCTOSTEJIBHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 32 IOJy4YECHHBIN
pe3yJIbTar.

B ocHoBe Meroguku oOydeHHs] anredpe M HayajlaM MaTeMaTH4eCKOTo
aHaJIM3a JISKUT JAEeSATEIbHOCTHBIN NPUHLIUIT 00YYEHUS.

B crpyktype yuebHOro kypca «Anrebpa M Hayajla MaTeMaTUYECKOTrO
aHaJIM3a» BBIICIICHBI CIEIYIOIINE COJEpPKATEIbHO-METOANYECKUE uHuu: «Hucna
U BhIUKCIEHU», « DyHKIUU U rpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTE€MaTUYeCcKoro aHanu3a», «MHoxkecTBa M JIOTHMKa». Bce OCHOBHbIE



COJIepPKATEIbHO-METOIMUECKUE JIMHUMA HW3Y4YaloTCsd Ha MPOTSDKEHWH JIBYX JIET
oOydeHHsT Ha YpPOBHE CpEIHEro OO0IIero oO0pa3oBaHMs, €CTECTBEHHO JOMOJHSS
JIpyT ApyTra W MOCTEIEHHO HACBIIAsCh HOBBIMH TEMaMH W pasneiamu. J[aHHBIN
y4eOHBI KypC SBISETCS WMHTETPATUBHBIM, TIOCKOJIBKY OOBEAMHSIET B cebe
collepKaHNUE HECKOJbKMX MATeMAaTHYECKUX JUCIWIUIMH, TaKWX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATHUYECKUI aHaJIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. [lo Mepe Toro kak oOydaromuecss OBIaAeBarOT BcE Oosee
IMIMPOKUM MAaTEeMAaTHYECKHM ammapaTroM, Y HUX IMOCJIeI0BaTeIbHO popMupyercs u
COBEPIIICHCTBYETCS yMEHHE CTPOUThH MAaTEMAaTHYECKYyI0 MOJEIb pealbHOU
CUTYaIlNH, MPUMEHSTh 3HAHUSA, MTOJYyYEHHBIC MPU W3YyUYEeHUU y4eOHOTO Kypca, s
PEIICHUsT CaMOCTOSITENILHO CHOPMYITMPOBAHHONW MaTEeMAaTUYECKOM 3a/1adn, a 3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

ConepxkarenpHO-MeTOIMYECKasT JUHHS «UMcia W BBIYHCICHUS) 3aBepIIacT
dbopMHupOBaHNE HABBHIKOB MCTIOIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00111ero oopasosanus. Ha ypoBHe cpenHero obiero
oOpa3oBaHusi 0coboe BHUMaHUE yHeimsieTcss  (OPMHUPOBAHUIO  HABBIKOB
paIMOHABHBIX BBIYUCIICHHUH, BKJIIFOYAIONINX B CEOsl MCIIONB30BAHUE PA3THMYHBIX
dbopM 3amucu YHWCIAa, YMEHUE JelaTh NPHUKUIKY, BBITIONHSATH MPUOIKEHHBIS
BBIYHCIICHUS, OIICHUBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MAaTeMaTUYCCKUMU
KOHCTAHTAaMHU. 3HAKOMbIe OOYy4YaloIMMCS MHOXECTBA HATYPaIbHBIX, LEIBIX,
palioOHaIbHBIX W JEHCTBUTENIBHBIX  YHCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMILIEKCHBIX YHCel. B KakIoM ©3 3THX MHOXKECTB PacCMaTPUBAIOTCS
CBOWCTBEHHBIE €My crenuduuecKkre 3aJadd W ONeparuu: JCICHHUE Harlelo,
OTIEpUPOBAHUE OCTAaTKAMHU Ha MHOXKECTBE IIEJBbIX YHCEN, O0COObIe CBOMCTBA
paIoHaIbHBIX ¥ UPPAIMOHATIBHBIX YHCEN, apu(PMETUICCKUE OTEpaIiu, a TaKKe
U3BJICYCHUE KOPHS HATYPaJbHOW CTEIIEHH Ha MHOXKECTBE KOMILIEKCHBIX YHCEIL.
bnaromapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEeMBIX YHCENl WU
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS IS PEIICHUs Pa3IudHbIX 3a7ad
dbopmupyeTcsi TpecTaBlIeHne O €ANHCTBE MAaTEMAaTUKH KaK HAyKH W €€ POy B
MIOCTPOCHUU MOJIECICH peabHOr0 MHUpPA, HIUPOKO HCIOIB3YIOTCS O0O0OIICHHE U
KOHKpETH3aIHs.

Jluaust «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCS Ha MPOTSHKCHHH BCETO
oOy4eHUsT Ha YpPOBHE CpEIHEr0o OO0IIero o0pa3oBaHMs, MOCKOJIBKY B KaXKIOM
paznene IlporpamMmbl TPEeayCMOTPEHO pEIICHHE COOTBETCTBYIONMMX 3anad. B
pe3ynbrate 0Oydalomuecss OBJIAJCBAIOT PA3IMYHBIMH  METOJAAMH  PEIICHHS
palMOHABHBIX, HPPAIMOHAIBHBIX, IOKA3aTEJbHBIX, JIOTAPUPMUUCCKUX H
TPUTOHOMETPUUYECKUX YpPAaBHCHHM, HEPABEHCTB M CHCTEM, a TakXKe 3ajad,
colepxammx mapaMmerpbl. [losydeHHbIE yMEHHS IIUPOKO HCIHOJIB3YIOTCS TpHU
UCCIICIOBaHNH (DYHKIIMH C TIOMOIIBIO MPOM3BOIHOM, IPH PEIICHUH MPHUKIAIHBIX



3a/la4 U 3a]a4 Ha HaXOXKJIeHuEe HauOOJbUINX U HAMMEHbIIUX 3HAYEHUN (YHKIHH.
JlanHast coepkaTenabHas IMHUS BKJIIOYAeT B ceOsl Takke (OpPMUPOBAHNUE YMEHUN
BBINIOJIHATh ~ pacy€Tsl MO  QopMynaMm, MNpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
CoJlepKalliuX cTerneHn u Jorapupmbl. braromaps u3yueHuio anreOpandecKkoro
MaTepyajla  IPOUCXOJWUT  JAJIbHEWIIEeEe  pa3BUTHE  AITOPUTMHYECKOIO U
aOCTPaKTHOTO MBILUIEHUS O0yyarommxcs, GOpMHUPYIOTCS HaBBIKU JI€TyKTHUBHBIX
paccyxJieHuid, pabOTbl C  CHMBOJIbHBIMH  (OpMaMH,  HIPEACTABICHUS
3aKOHOMEpPHOCTEM W 3aBUCHMOCTEH B BHJIE€ PAaBEHCTB W HEpPaBEHCTB. Ajre0Opa
npegaraeT 3(QQEeKTUBHbIE HHCTPYMEHTBl Ui pELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKHU.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaQuUKU» TECHO
NeperieTaeTca ¢ JAPYTMMH JIMHUSMH Yy4e€OHOro Kypca, HOCKOJIBKY B KaKOM-TO
CMBICJIE 33JaET MOCJIEI0BATEIbHOCTh U3YUEHUS MaTepuania. M3yueHue CTelneHHoH,
NI0Ka3aTeNbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOWCTB
U rpaMKOB, UCIOJb30BaHUE (PYHKIUHU JJIS peuIeHus 3a7ad U3 APYIHX Y4eOHBIX
IPEIMETOB U PEAIbHON MKU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKUM aHaJIU30M,
TaKk U C PEIICHHWEM YpaBHEHHUW U HepaBeHCTB. [lpum 3TOM OoJibllIOE BHUMaHUE
ynaensiercs: GOpMHpPOBaHUIO YMEHHUS BbIpakaTh (OpMyJiaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, MCCIEAOBAaTh IMOJIYYEHHbIE (QYHKIMHM, CTPOUTh HX
rpaduku. MaTtepuan 3TOi coepKaTeIbHOM JTMHUM HAIICJICH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, IIO3BOJSIOIIMX BbIpaXKaTh 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznuyHOi (opMe: aHaTUTUYECKOH, rpaduueckoil u crmoBecHoi. Ero msydenwue
CHOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIILIEHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3ALUH, UCTI0Ib30BAaHUIO aHAJIOTUH.

CopepxatenbHast nuHus «Hauvana mMareMaTnyeckoro aHajinzay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYECKUX, TaK M MPHUKIAJAHBIX 3a/ad,
JOCTYIHBIX OOYYaIOIIMMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTH CTPOMTH
rpauKH CIOXHBIX (YyHKUUH, ONpeAensTh HX HauOOJIbIIME U HaUMEHbILINE
3HAYEHUA, BBIYUCIATH IUIOMAAn QUIyp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U
YCKOpeHMsI TmpoueccoB. JlaHHasg coaep)kareinbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHUS MATEMAaTHYECKUX MOJENEl pealbHbIX CHTyaluH,
NO3BOJISIET HAXOJIWUTh HAWJIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMYECKUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTUYECKOIO
aHajM3a CrocoOCTBYET pa3BUTUIO aOCTPAaKTHOTO, (OPMaIbHO-IOTUYECKOTO0 U
KPEaTUBHOI'O MBIIUICHHS, (POPMUPOBAHUIO YMEHUH paclo3HaBaTh IPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TeXHHMKEe M HcKyccTBe. OOyudaromuecs y3HAKT O



BBIIAIONINXCST PE3yibTaTaX, MOJYYECHHBIX B XOJI€ Pa3BUTUS MATEMAaTHUKH Kak
HAyKH, ¥ 00 UX aBTOpax.

ConeprxkarenbHO-MeTOIMYECKas: JTMHUA «MHOXKECTBA M JIOTHKa» BKIIIOYAET B
ceOst AJIEMEHTBl TEOPHUM MHOXKECTB M MaTeMaTW4yecKoil Jnoruku. TeopeTruko-
MHO>XECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYyPC IMTKOJIBHOW MaTeMaTHKA
U TpeayiaratoT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIWHSAIONINI BCE pa3feibl
MaTeMaTUKU M €€ TPWIOKEHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEeMaTHYECKUE
JUCHHUIUIMHBL W WX TNPWIOKEHHWs B eAuHoe 1enoe. [losromy BaxHO AaTh
BO3MOXKHOCTh OOyYaromeMycsi TMOHUMaTh TEOPETUKO-MHOXKECTBEHHBIA —SI3bIK
COBPEMEHHOM MaTEMaTUKH W HMCIOJIb30BaTh €ro I BHIPAKEHUS CBOUX MBICIICH.
Jpyrum BaXXHBIM TPU3HAKOM MaTEMaTUKM KaK HAyKd CJeAyeT NpHU3HATh
CBOMCTBEHHYIO €W CTpOroctb OOOCHOBAaHUW U CIIEJOBAaHUE OINpPEACIEHHBIM
IpaBWjiaM  TMOCTPOCHHsS]  JOKa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTeMaTHYeCKON JIOTMKH CIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
o0yJaromuxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYXkICHUS Ha OCHOBE JOTMYECKHX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILICHUS.

B yueOHOM Kkypce «Anrebpa M Hayaja MaTEMaTHYECKOIO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJAEIUPOBAHHUS, KOTOPBIC MpPU3BAHBI
CIocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJIENIEH peabHBIX
CUTyaIlMii, MCCIEOBAaHUS ATHUX MOJEJIECH C MOMOIIBI0 ammapara ainreOpsl u
MaTEMaTUYECKOr0 aHajiu3a, WHTEPIpeTaluy TMOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJjaHus BIUIETCHBI B KQXKIbII U3 pa3/ie]oB MPOTrPaMMBbl, TOCKOIBKY BECh MaTepHall
y4eOHOro Kypca MIMPOKO HCHOJB3YEeTCS M PelIeHUs MPUKIAAHBIX 3amad. [lpu
pEIICHUH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydYaroniuecss  pa3BUBAIOT
HA0JIIOIATeNIbHOCTh, YMEHHME HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIOJIb30BaTh  AHAJOTHI0, 0000maTh W KOHKPETH3UPOBATh  MIPOOJIEMy.
JlesiTenbHOCTh 1O (DOPMHUPOBAHUIO HABBIKOB PEIICHHUS MPHUKIAIHBIX 3a7ad
OpraHM3yeTcs B IpOIecce U3yUeHHs BCEX TeM yueOHOro Kypca «Anredpa u Hagyana
MaTEMaTUYECKOTO aHATTU3ay.

Ha wu3yuenne yudeOHOro Kypca «Anrebpa M Hayajia MaTEMaTUYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hepeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
10 KVIACC

Yucna 1 BBIYMCICHUSA

PanvonanbHbie uyncia. OOBIKHOBEHHBbIE U JECATUYHBIE NIPOOU, MPOLICHTHI,
OecKOHEUHbIE Iepuoanyeckue Apodu. Ilpumenenue apoOell U MPOUEHTOB IS
pelIeHus MPUKJIAIHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACJIEH 3HAHUU U PEATIbHOW KU3HMU.

JelictBuTenbHble uncia. PalnMoHalbHBIE W MPPALMOHAIBHBIE YHUCHA.
Apudmernueckre  omepalMd € JIEWCTBUTENIbHBIMU  4YuciaMud.  Mojayiib
JNEHUCTBUTEIBHOIO YKCIIa U €ro cBoicTBa. [IpnOnmxkEHHbIE BHIYMCICHMS, IPABUIIA
OKpPYTJIEHMS], IPUKHU/IKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ 1nenbiM  nokazareneM. buHom Herorona. Hcnosbe3oBanue
NOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN ISl PEHICHUS TPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHON CTETICHU U €T0 CBOWCTBA.

CreneHp C palMOHAIBHBIM II0KA3aTENEM MW €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm wuymucna. CpoiictBa norapudma. [lecsTuuHble W HaTypaibHbIC
JgorapupMsl.

CHHyC, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
ApPKKOCUHYC M ApKTAaHT€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHMS M ypaBHEHHMs-ClencTBusA. HepaBeHCTBO,
penIeHue HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PEHICHUS LEIbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUH U
HEpPAaBEHCTB. MHOrowieHbl OT OJHOW IEepeMeHHOW. JleleHue MHOrowieHa Ha
MHOIOWIEH C ocrarkoM. Teopema bedy. MHoOrowiensl ¢  UEIbIMU
kodpdunuentamu. Teopema Buera.

[TpeoOpa3zoBaHusl YMCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTEIIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHbIE METOJbI peleHus
UPpALMOHAIBHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHHUS ITOKA3aTEIbHBIX

YPaBHEHHM.

[IpeoOpa3zoBaHre BRIPAKEHHM, COACPIKAIIUX JTOTAPUPMBI.

Jlorapupmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peuieHus
Jorapu(pMUYECKUX YPaBHEHUI.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopMyIbL. [TpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAXKEHUI. PellieHre TpUroHoMeTpuYeCKX ypaBHEHU M.



Pemienne cucrem nMHENMHBIX ypaBHEHMH. Marpuma CUCTEMBbl JIMHEHMHBIX
ypaBHeHMI. OnpenenuTens MaTpulbl 2X2, €ro TIeOMETPUYECKUH CMBICI H
CBOKCTBA, BBIUYHCIICHUE €r0 3HAYEHUS, TPUMEHEHUE OINPENCIUTENS I PEIICHUS
CHUCTEMBl JIMHEMHBIX YpaBHEHUHU. PemeHue NpUKIIAAHBIX 3a4a4 C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHeHMH. lMccinenoBaHne DIOCTPOCHHOW MOJEIN C
IIOMOIIIBIO MATPHUIL] U ONIPEIEIUTEIIECH.

[locTpoeHne MaTeMaTUYECKMX MOJENEN pealbHOM CHUTyallMH C [OMOUIBIO
YpPaBHEHUW U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHHMU U HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 Pa3NUYHbIX OOJacTed HayKu M peajbHOU
KU3HH.

DyHKUMH U TPaPuku

OyHKuMs, crnocoosl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnozunust @ynkuuii. I'paduk  QyHKmuu. OnemMeHTapHble NpeoOdpa3zoBaHUs
rpadukoB QpyHKIHA.

OO6nacth ompeneneHuss 1 MHOKeCTBO 3HaueHud (yukumu. Hymn yskimm.
[TpomexyTku 3HaKONOCTOsTHCTBA. YETHBIE M HeuéTHBIE QyHKIMU. [leprnonnueckue
¢bynkuuu. IIpoMexyTKn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHUHHUMYMBbI
¢ynxun. Hanbonbinee n HanMeHbIee 3Ha4eHUsT (PYHKIIUN HA TIPOMEKYTKE.

Jluneiinasi, kBaapaTu4yHass W ApOOHO-TMHEHHAs (PYHKIMU. DJIEMEHTapHOE
UCCJIEJOBAaHUE U TOCTPOCHUE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypajibHBIM U IEJIbIM MoKa3areneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOpHS N-OM CTENEeHH Kak (QYyHKIUH OOpaTHOU
CTEIIEHM C HATYPAaJIbHBIM ITI0KA3aTEIIEM.

[TokazarenbHast u norapudmuyeckas (yHKIHUA, UX CBOWCTBA W Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpAaBHEHUH.

TpuronoMmerpuueckass OKpY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEAIBHBIX IPOLECCAX W SBICHUSX.
['paduku peanbHbIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IOCJIEAOBATEIILHOCTEH. MeTox
MaTeMaTU4eCKON VHyKIH. MOHOTOHHBIE u OrpaHUYCHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHS BO3HMKHOBEHHMS MAaTeMaTHYECKOrO0 aHaNIM3a Kak
aHaM3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas rmporpeccuu. beckoneuHno yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YyOBIBAIOUIEH reoMEeTpHUYECKOn
Iporpeccuy. JINHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. @opmyJia CII0KHBIX
npoueHToB. Mcnonb30BaHME NIPOTPECCHMU Ul PELICHMS peajbHbIX  3a1ad
IIPUKJIAIHOTO XapaKTepa.



HenpeposiBHbIe (YHKIIMM W WX CBOMCTBA. TOYKM pas3pbiBa. ACHMIITOTHI
rpadukoB QyHkumii. CBoiicTBa (PYHKIMA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [JIs PEUICHHS HEpaBeHCTB. lIpuMeHEHHE CBOWCTB HENMPEPBIBHBIX
(GyHKUMNA UIs pelueHus 3a/1a4.

IlepBas u BrOpas npousBoaHble PpyHKIMU. OnpeneneHne, reOMETPUIECKUN U
(bu3HYeCcKuil CMBICT TPOU3BOIHON. Y paBHEHUE KacaTenbHOM K TpaduKy QyHKIIUU.

[IpousBoanble  anemMeHTapHbIX  QyHkuuid.  IIpousBomHass ~ CyMMBbl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIMY (YHKITUH.

MHo:xecTBa U JIOTMKA

MHOX€eCTBO, Omepaluyd HaJl MHOXKECTBAMU M HX CBOWCTBa. Jlmarpammsbl
Oiinepa—Benna. IIpumeHeHHEe TEOPETMKO-MHOMXECTBEHHOTO — amnmapara s
ONMCAHUs peaJbHbIX MPOLECCOB W SIBJICHUM, NPH PEUICHUH 3aJad U3 JPYTHUX
y4€OHBIX MMPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTrO OOBEKTa, CIEICTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KVIACC

Yucna 1 BBIYMCICHUSA

Hartypanbubie u nensie yucia. [I[pumMeHeHne NMpu3HAKOB JIEIUMOCTH IIEJIBIX
yyces, HauOonbIuid oOmuii aenutens (mamee — HOJl) u HamMmenbiee oOiee
kpatHoe (nanee — HOK), octaTtkoB o moayito, airoputma EBkiuaa uist pemeHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble yucna. Anredpavueckass U TpPUTOHOMETpUYECKas (OpPMBbI
3aMUCU KOMIUIEKCHOTO 4Hcia. ApudMeTHuecKrue Orepalur ¢ KOMIUIEKCHBIMU
yuciaamu. M3o0pakeHHe KOMIUIEKCHBIX 4YHUCEI Ha KOOPJIWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMIUIEKCHOTO uucna. [Ipumenenune
KOMIUJIEKCHBIX YMCEN JIs pelIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTh YpaBHEHUM M HEPABEHCTB. PaBHOCHIIbHBIC
CHUCTEMBbI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PenieHrne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  pEILICHUS] TMOKa3aTeNbHBIX W  JorapupmMuyecKux
HEPABEHCTB.

OCHOBHbBIE METO/IbI PELICHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CHCTEM M COBOKYIHOCTEW palUMOHAIbHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JJOTapU(OMUUIECKUX YPABHEHU.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IApaMETPaMHU.



[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTHMYeCKUX 3aJad U 3aJad U3 pazIu4HbIX oOjacTell HayKu M peajbHOU
YKW3HU, UHTEPIPETALMA TIOJYYEHHBIX PE3YJIbTATOB.

DOyHKUUM U rpadPuKu

I'paduk xommozunmu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U IpapuKU.

['padrueckne mMeTonbl pelleHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMHA Ui HCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEHM, KOTOpbIE€ BO3HUKAIOT IPU PELICHUH 3aJad U3 APYTUX Y4eOHbIX
IIPEIMETOB U PEANbHOU KU3HMU.

Havana MaTeMaTH4eCKOro aHajau3a

[TpumeneHnre mMpOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
3KcTpeMyMbl.  HaxoxaeHue  HamOOJbIIEr0 M HAUMEHbBIIEro  3HAYEHUH
HENPEpbIBHON (PYHKIIMU Ha OTPE3KE.

[IpuMeHeHne NpPOU3BOAHOM I HAXOXKACHUS HAWIY4llero pEeleHus B
INPUKIAIHBIX 33/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJaHHOTO (POPMYIION MK TpadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. [lepBooOpa3Hbie
ayieMeHTapHbIX QyHKuui. [IpaBuna Haxox1eHUs IEPBOOOPa3HBIX.

WNurerpai. I'eomerprueckuit CMBICII UHTErpaia. Brruncnenue
onpeaenéHHOro uuTerpaia mno gpopmyne Heiorona-JleitOnuma.

[IpumeHneHne uHTErpajia A HaXOXKJIEHUS IUIOIAJel IMIockux ¢Guryp u
00BEMOB r€OMETPUUECKUX TEJL.

[Ipumepnr pemenuii auddepeHuanbHbIX ypaBHEHUN. MaremaTtuueckoe
MOJICJIMPOBAHUE pEAJbHBIX TMPOLECCOB C NOMOLIBI AuddepeHIuanbHbIX
YPaBHEHHM.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O  4J€Ha  POCCHMCKOro  0OIlecTBa,  NPEJICTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLeyp TPaKIaHCKOTo oOmecTBa (BBIOOPBI, OMPOCHI W JAPYToe), YMEHUe
B3aMMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUMUSAMHY U Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPaXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MaTE€MAaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTIXKEHHM B APYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHMWE JAYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapoja, chOPMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUA, dTUYECKOTO IOBEJICHMS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUW HAyKH U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETro;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs SCTETHKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1au, PEUICHHUM, pacCy ACHHUM, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKoro BOCHUTAHUSA:

c(OPMHUPOBAHHOCT, yMEHHUS MPUMEHSATH MaTeMaTHUYeCKHe 3HAHUA B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJIbIXa, peryjsipHas (pu3nvecKas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENHHOM €SI TEILHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paziuuHbiM  chepaM  NPOodECCUOHAIBHOW  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpINATh OCO3HAHHBIM BBHIOOP
Oynymel mnpodeccnr W pearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYECKOMY  OOpa3oBaHUIO W
CaMOOOpa30BaHUIO Ha TMPOTSKEHUU BCEH KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIMTAHMS :

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYphl, TOHUMAHUE BIIHSHUS
COLUAIBHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLMAJIbHOU
Cpenbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUCHTAITUS
HAa TPUMEHEHHE MATEMAaTHYECKUX 3HAHWM JId pelieHus 3a7ad B 00JacTu
OKpY>Kalolllel cpenbl, IUIAHUPOBAHUE TIOCTYNKOB M OILICHKHM HUX BO3MOXKHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAHUE
MaTeMaTHYeCKON HayKH Kak cQepbl 4YeJIOBEUECKOH MAESTeNbHOCTH, JTAamloB €€
pa3BUTUA M 3HAYMMOCTH [UJIA Pa3BUTUS LMBUJIM3ALMM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJbTYpOH Kak CpeICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIIATh MNPOCKTHYKD U HCCIEIOBATEIBCKYIO JEATEIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC y4eOHbIE 1eiiCTBUS

ba3oBble JJoruyeckue 1eicTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHBbIE MPHU3HAKK MaTEMaTHYECKUX
OOBEKTOB, TOHATHUWA, OTHOLICHUH MEXIy MOHATHIMH, (HOPMYyIUPOBATH
onpeaeneHus] NOHATHI, yCTaHABIMBATh CYIECTBEHHbBIN NMPU3HAK KJIACCU(PUKALNH,
OCHOBaHUS AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyJIMpPOBaTh M  NpeoOpa3oBbIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTUBOPEUMS
B (hakTax, JAHHBIX, HAOJIIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUHU IJis
BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNH;

JIeJIaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX MU
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIOUEHHU 110 aHAJIOT U H;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBObI;

BBIOMpATh Crnoco0 peleHus y4eOHOW 3adaud (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB  pEIIEHUs, BbIOMpaTh HaumboJiee MOAXOMAIIMA ¢ y4ETOM
CaMOCTOATEIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBareabcKue 1eHCTBUA:

UCII0JIB30BaTh BOIPOCHI KAaK HCCIIEN0BAaTEIbCKUM HHCTPYMEHT I103HAaHUS,
bopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOpMHpOBaTH THUNOTE3Y, apryMEHTHPOBATH
CBOIO [MO3ULINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIEIOBAaHUE
10 YCTAHOBJIEHHUIO OCOOCHHOCTEN MaTEMaTHUYECKOT0 0OBEKTa, SIBICHHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIUPOBaTH OOOOIICHHS] U BBIBOJBI MO pe3yibTaTaM
OPOBEAEHHOIO  HAONIOACHHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JIOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILEHNUI;

IIPOTHO3UPOBATh BO3MOXKHOE pA3BUTHE IIPOLIECCA, a TaKKE BBIABUIATh
IPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ uHpopmanmeii:

BBISBJISITh JeDUIUTHl MHPOPMALUH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOIIPOC U I pEUICHUS 3a]1a4H;

BbIOMpATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJIU3UPOBATH,
CHUCTEeMAaTU3UPOBaTh W HWHTEPIPETHPOBATh HH(POPMAIUIO PA3IMYHBIX BHIOB U
dbopM mpeACTaBICHUS;

CTPYKTYypUpOBaTh HMH(OPMALIMIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WLITIOCTPUPOBATh IPaPUUECKH;

OLICHUBATh HaAEKHOCTD uH(popMauu 1o CaMOCTOATENILHO
c(hOpMyIIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIEC YHHBEPCAJIbHbIC YYeOHbIEC 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (DOPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HesisMH OOLIEHUs, SCHO, TOYHO, I'PaMOTHO BBIpaXKaTb CBOIO TOYKY 3pPEHHUS B
YCTHBIX W IHCBMEHHBIX TEKCTaxX, JaBaTh IIOSICHEHUS II0 XOJy pPEIUEHHUs 3aladH,
KOMMEHTHUPOBATH IOJYYEHHBIN pE3yJIbTarT;

B X0/€ 0OCYXXJIeHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
npobsieMbl, pemiaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE HAa IOHMCK
pELIEHNs], COIOCTABJIATE CBOU CYXKIEHHsS C CYXKICHMAMH [PYTHX YYaCTHUKOB
ayanora, oOHapy>KMBaTh pa3jMuue M CXOJCTBO IMO3ULIUN, B KOPPEKTHOM (opme
(bopMyIMpPOBATH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAaThl PEHICHUS 3a1a4di, dKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IIPOEKTa, CaMOCTOSATEIbHO BBIOMpPATh (opMaTr BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayAUTOPUH.

PerJIHTl/IBHbIe YHUBEPCAJIBbHLIC yqeﬁmﬂe I[eﬁCTBHH



Camoopranusanus:

COCTaBJISITH IUIaH, AJITOPUTM PEIIeHUs 3a/1a4d, BEIOUpATh CIIOCOO pelIeHus C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIH HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENBHON  pedJeKkcud KaK  OCO3HAHUS
COBEPILIAEMbIX JCHCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobamMu CaMOINPOBEPKHU, CAMOKOHTPOJISL TMpoIlecca W pe3ysbTaTa pPEIICHUs
MaTeMaTHYECKOM 3aJ1auu;

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NP PEUICHUU 3aJ]layH,
BHOCHUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJibTaTa LEIU U YCIOBUSAM, OOBSCHITH TPUUNHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1€ATEJIbHOCTD:

MOHUMATh W MCMOJIb30BaTh MPEUMYIECTBA KOMaHIHOW U WHIUBUIYAIbHOU
paboThl MpU peUIeHWH Y4YeOHBIX 3aJay, MOPUHUMATH 1eJib COBMECTHOMU
JESATETHHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW PabOTHI, pacmpeneiisTh
BUJIbI pabOT, JOTOBApUBATHCS, OOCYX AAaTh IMPOIECC W pe3yJbTaT paboTHI,
0000111aTh MHEHHS] HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0O0CyxkaeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» M HHBIC), BBIIOJIHATH CBOK 4YacTh paboOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMU 4ICHAMH KOMAaH[bI, OIICHUBATH
KaueCTBO CBOEro BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjaacce oOyyaromuiicss MOJYYUT CIIEIYIOIINAE
MPEeIMETHBIE PE3yJIbTaThl TI0 OTACIBbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa u Havajla MAaTEMaTUYECKOrO aHATU3a»:

Yucaa v BIYMCICHUA:

CBOOOJHO OINEpPUPOBATH MOHATUAMH: pPaAlMOHAJIBLHOE YHUCIO0, OECKOHEYHas
nepuoAndecKkas JApoOb, MPOLEHThI, HPPALUOHAIBHOE YHCIO, MHOXECTBA
paLMOHANBHBIX U IEUCTBUTEIBHBIX YUCEI, MOIYJIb JCUCTBUTEIBHOIO YHUCIIA;

OPUMEHATh JpoOM ¥ TPOLEHTHI JUIsl PEIICHHs MNPUKIAAHBIX 3a7ad H3
pPA3JIUYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh NPUOTUAKEHHBIC BRIUUCIICHUS, PABUIIA OKPYTIICHUS], IPUKUAKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;



CcBOOOZIHO ONEpUPOBATh TIOHATHEM: CTENEHb C IEJIBIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alUCU JEHCTBUTENBHBIX YUCEI JIJISl PEILICHUS
NPAKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHBIX;

cBOOOZHO ONEpPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypajbHOU
CTEIICHH;

CBOOOHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: JorapupM uucIa, JECATHUUHBIE U
HaTypaJbHbIE JIOTapU(DMBIL;

cBOOOZHO OMEpUPOBATh MOHIATUSAMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC
YHUCJIOBOI'O apryMEHTA;

OIEpUPOBaTh MOHATHAMH: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

cBOOOJHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICCTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATh pPA3JIMYHbIE METOJbl pPEIICHHUs palMOHANbHBIX U JAPOOHO-
palMOHAIBHBIX ypaBHEHUH, NPUMEHATH METOJ HHTEPBAJIOB JUIsl PEIICHUS
HEPABEHCTB;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: MHOTOUYJICH OT OJHOW NEPEMEHHO,
MHOTOUWJIEH C LEeIbIMH KO3(p(UIMEHTaMH, KOPHM MHOTOYIEHa, NPUMEHATH
JICJICHHE MHOTOWIEHAa Ha MHOTOUWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl PELIEHUs 3a/1a4;

cBOOOZHO OMEepUpoBaTh MOHATUAMH: CHUCTEMA JIMHEWHBIX YpaBHEHHIH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
WCII0JIB30BaTh CBOMCTBA ONpEAENUTeNs 2 X 2 JUIsl BBIYMCICHHUS €TI0 3HAa4YeHUs,
IPUMEHATh ONPEINCIUTENN JUIsl PELIECHUS CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYALIMU C IOMOILIBK CUCTEMBI JJUHEUHBIX YPaBHEHUN,
WCCIIE0BATh IIOCTPOEHHBIE MOJEIM C IOMOIIBI0 MAaTpULl M ONPEAEIIHUTEIIEH,
MHTEPIPETUPOBATH NIOJyUYECHHBIN PE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUI C KOpHSAMH JUIsl IpeoOpa3oBaHus
BBIPAKCHUN;

BBIIIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALLUX CTENEHH C
palMOHAJIBHBIM [TOKA3aTEIIEM;

UCII0JIb30BaTh CBOMCTBa jorapupMoB TUISt npeoOpa3zoBaHus
aorapu(MUUYECKUX BbIPAKEHUH;

CBOOOJHO ONEPUPOBATH MOHATHAMU: HppAlUMOHANIbHbIC, MOKAa3aTelbHbIE WU
Jorapu(pMUYECKHE YPaBHEHUS, HAXOIUTh X PEIICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B UIIN OCYILECTBIIAA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIIBI SISl TPpeoOpa3oBaHMs
TPUTOHOMETPUUYECKUX BBIPAKECHHUI;

CBOOOMHO OMNEpPHpPOBaTH MOHSATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHSATh  HeoOxoammble  (HOPMYJIBI  JIJIi  PEMICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUM;

MOJICIUPOBAaTh peajbHbIE CUTyalldd Ha S3BIKE anreOpbl, COCTAaBIATh
BBIDAKEHUSI, YpaBHEHMs, HEPAaBEHCTBA II0 YCJIOBHIO 3a7add, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIENU C MCIIOJIb30BAHUEM armapara anreophl.

DOyHxuuu ¥ rpapuku:

CBOOOJTHO OTEpPUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKITUH,
B3aUMHO OOpartHble (PyHKIMM, Kommo3ulms ¢yHKOUN, rpaduk QyHKINH,
BBITIOJIHATD dJIEMEHTapHbIe MpeoOpa3oBanus rpadukoB PyHKIUIH;

CBOOOZHO OMEpPUPOBATH MOHITHSIMH: OOJIACTH OMpEACICHUS U MHOMXKECTBO
3HauYeHWUN (QYHKIHH, HYJIH PYHKITUHU, TIPOMEXKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OMEpUPOBATH TMOHATUAMH: YETHBIE H HEYETHBIC (PYHKIUH,
nepuoanyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIHUU, MAKCUMYMbI U
MUHAMYMBI (DYHKIMHM, HAWOOJbIIeE M HAUMEHBIIEE 3HA4YeHHWE (YHKIWM Ha
IPOMEKYTKE;

CBOOOJTHO OTMEPUPOBATH MOHSITHSIMU: CTEMEHHAs (PYHKIUS C HATypaJbHBIM U
HebIM TIOoKa3zareneM, rpaduk CTeNneHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-Ood CTeNneHH Kak (yHKIHH OOpaTHOM CTENeHH ¢
HaTYpaJIbHBIM ITOKa3aTeleM;

OTICpUPOBATh TOHATUSMU: JIMHEWHAs, KBagpaTHYHAs W APOOHO-THHEHAs
(GyHKIINU, BHITOJIHATH SJIEMEHTAPHOE UCCIIEAOBAHNE U MIOCTPOCHUE UX TPA(UKOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSAMU: IOKa3aTelIbHas M Jorapudmuueckas
GbyHKUMH, UX CBOMCTBA U rpaduKH, HCIOJIb30BATh MX TpapUKHU IJs PEIICHHUS
YPaBHEHUI;

CBOOOZHO OMEpPUPOBATh MOHATUAMH: TPUTOHOMETPUYECKAS OKPY>KHOCTD,
ompe/ieleHue TPUTOHOMETPUIECKUX (QYHKIIUNA YUCIOBOTO apTyMEHTA;

UCIOJIb30BaTh rpaduku (YHKIMA Ui UCCIENOBAaHMS IPOILIECCOB U
3aBHCUMOCTEH TpU pEUICHUH 3a7a4 U3 JPYruX Y4eOHBIX MPEAMETOB M peajbHOU
KU3HH, BRIpAXXaTh (POPMYyJIAMH 3aBUCUMOCTH MEXIY BEIMINHAMU;

Hauajia MaTeMaTH4eCcKOro aHaJIM3a:

CBOOOJTHO ONEPHUPOBATH TOHATHAMU: apumeTHdecKas M TreoMeTpuyecKas
nporpeccusi, 0eCKOHEYHO yObIBarOIIasi reoMeTpruecKasi Iporpeccus, TMHEHHBIN U
AKCIIOHEHIIMATBHBIA POCT, (OPMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHHE
0 KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUH IS PEIIEHUs peajbHBIX 3a1ad MPUKIATHOTO
XapakTepa;



CcBOOOHO ONEpUPOBATH MOHITUSAMMU: ITOCIIEI0OBATEILHOCTD, CIIOCOOBI 3a/1aHNUs
MIOCJIEI0BATENBHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE MOCIENOBATEIbHOCTH,
IIOHUMATh OCHOBBI 3apOXKIEHHsS MAaTeMaTH4YEeCKOrO0 aHajgu3a Kak aHaiu3a
OCCKOHEYHO MAaJIbIX;

CcBOOOZHO OIEpPUPOBaTh MOHATHUSAMHU: HEMPEPBIBHBIE (PYHKIMH, TOYKU
paspsiBa rpaduka GyHKIINHA, ACUMIITOTHI rpaduka QPyHKINY;

CBOOOJIHO OIEepUpoBaTh MOHATHEM: (YHKIMS, HENpepbhIBHAS Ha OTPE3KE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUM JIJIs1 pelIeHUs 3a/1a4;

cBOOOZHO OMNEpUpPOBaTh TMOHATUSAMU: TIEpBasi U BTOpas MPOU3BOTHBIC
dbyHKIMU, KacatenbHas K rpaduky QyHKIUY;

BBIYUCIIATH MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUU
JIBYX (DYHKIMH, 3HATh TPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh TN€OMETPUYECKUN M (PU3MUYECKUH CMBICT MPOU3BOJHON s
penieHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOOJHO  ONEpUPOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaludyd  HaJ
MHOXECTBaMU;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJIisl ONIMCaHUs PEaJIbHbIX
IPOIIECCOB U SIBJICHUH, IPHU PEIICHUH 33]1a4 U3 IPYTUX yIEOHBIX MPEIMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: OINpeEeNIeHHuEe, TeOpeMa, ypaBHEHHUE-
CJIe/ICTBHE, CBOMCTBO MaTeMaTHU4eCKOro 00beKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHbBIE
YPaBHEHMS U HEPABEHCTBA.

K xonny oOyuyenuss B 11 kuacce oOyyaromuiics MOJYYHT CIEIYHOLIUE
MPEIMETHBIE PE3yJIbTaThl IO OTACJIBbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Havyajla MAaTEMaTUYECKOrO aHATU3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO ONEpPUPOBATh TMOHATHSAMHU: HATypaJlbHOE M LEJOE YHCIIO,
MHO>KECTBA HATypaJbHBIX M LEJIbIX YUCEN, MCIOJb30BaTh NMPU3HAKU JEIMMOCTU
uensix yucen, HOJl u HOK naTypalibHBIX 4MCen JUisl pelieHus 3aay, IPUMEHSTh
anroput™ EBknunaa;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTaTKa IO MOJIYJII0, 3alUChIBaTh
HATypaJbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMaX CUUCIICHMS;

CBOOOZHO OMEPUPOBATH MOHATUSMHU: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMITJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUICKCHBIE 4YHClia B anredpandeckoi u
TPUTOHOMETPUUECKOU (OpMe, BBIMOIHATH apu(PMETHUECKUE Ornepaluu ¢ HUIMHU U
n300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHuS U HEPABEHCTBA:



cBOOOZHO ONEpUPOBATh MOHATHUSMU: HppalMOHAIbHbIE, MOKa3aTelbHbIE U
jJorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIIEHUS C TOMOIIBIO
PaBHOCHJIBHBIX ITEPEXOJIOB;

OCYHIECTBIISATh OTOOp KOpPHEM TMpH pPEUICHHH TPUTOHOMETPHUUECKOTO
YPaBHEHHS;

CBOOOZHO ONEpUPOBATh IOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXxoaumble  (HOPMYJIBI  JIJIi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJHO ONEPHPOBATh MOHATHUSAMHU: CHCTEMa M COBOKYMHOCTh YpaBHEHHUH U
HEPABEHCTB, PABHOCHWJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOIAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, [TI0KA3aTEIbHBIX U
JorapuMUYECKUX YPAaBHEHHUIN U HEPABEHCTB;

pemarb palOHAIIbHBIE, VppalOHaJIbHBIE, IIOKA3aTEeIIbHbIE,
JgorapuMuyeckue ¥ TPUTOHOMETPHUECKHE ypaBHEHUS U  HEPaBEHCTBA,
COZEpIKaIAE MOYJIM U IIapaMeTphl;

IPUMEHSThH TpaduuecKre METObI AJI PEIICHHs] YPaBHEHUN M HEPABEHCTB, a
TaKKe 3aJ1a4u C IapaMeTpaMy;

MOJICJIMPOBAaTh peajbHblE CUTyallMd Ha S3bIKE anredpbl, COCTaBISATh
BBIDAXXCHUS, YPAaBHEHMS, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3aJa4H,
UCCIIEJIOBATh IOCTPOCHHBIE MOJEIM C HCIOJb30BaHUEM ammapaTta anreopsl,
VMHTEPIIPETUPOBATD MOJTYyUYECHHBIN pe3yJIbTaT.

DyHKUUM U rpaQuKu:

CTpOUTHh TpauKH KOMIMO3UIUH (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOWCTB KOMIIO3UIIUY ABYX (DYHKIIHIA,

CTPOUTh TeOMEeTpUYecKHe o0pa3bl YpaBHEHMM U  HEPaBEeHCTB  Ha
KOOPAUHATHOM MJIOCKOCTH;

CBOOOJTHO  OMEpUpOBaTh MOHATUSAMU: TrpadUKd  TPUTOHOMETPUYECKHUX
byHKIM;

OpUMEHATh (GYHKIMUA IS MOJEITUPOBAHUS M UCCICIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana MmaTeMaTHyecKOro anajamsa:

UCTIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEOBaHMs ()YHKIIMM HAa MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HAOOJIbIIIEE U HAMMEHBIIIEE 3HAUCHHS (DYHKIIMU HEPEPHIBHOW Ha
OTpE3KE;

WCIIOJb30BaTh MNPOWU3BOAHYIO ISl HAXOXKACHUS HAWJIY4YlIEro pELICHHS B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-D)KOHOMHYECKHX, 3aJadax, s
onpesiesieHus] CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (opMyson wiu
rpauKoMm;



CcBOOOZHO ONEpUpOBaTh TOHATUSAMHU: IEpBOOOpa3Has, ONpeAeTIEHHBIN
UHTETpall, HAXOJAUTh TEPBOOOpa3HbIC JJIEMEHTAPHBIX (DYHKIUNA M BBIYUCIATH
uHTerpain no popmyne Hetotona-Jleitouuiia;

HAXOAMTH IJIOUIAAN TIOCKUX GUTYP U 0OBEMBI TET C TOMOIIBIO HHTETPAaIa;

UMETh TPEJCTABICHHE O MaTeMAaTUYECKOM MOJICIMPOBAHUHM HA TMPUMEPE
coctaByieHus nuddepeHITnaTbHBIX YPABHCHHI;

pemath MPUKIAJHbIE 33a]a4d, B TOM YHUCJIE COIUATBHO-DKOHOMUYECKOTO H
du3nYECKOro XapakTepa, CpeJICTBAMU MaTEeMaTHIECKOTO aHaIH3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

MHOK€eCTBO AEHUCTBUTENBHBIX YHCEIL.
MHorounensl. PaninoHaabHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH

Oynkiun 1 rpapuku. CreneHHas GyHKIMS ¢
LIEJIbIM TIOKa3aTeNeM

Apudmerndeckuii KOpeHb N-0il CTETICHHU.
WppannonanbHble ypaBHEHUS

[TokazarenpHas GpyHkmus. [TokazarenpHbIC
ypaBHEHUS

Jlorapudmuueckas QyHKIIHUS.
Jlorapudmuyeckue ypaBHECHHS

TpuronomeTrpruyeckue BeIpaXXeHUS U
ypaBHEHUs

[TocnenoBarenbHOCTH U IPOTPECCUU
HenpepsiBuble pynkuuu. [IponszBoanas

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AITUS
3HAHUHI

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4yacoB

Bcero

24

12

15

10

18

22

10
20

136

KonTpoibHbIe
padoThI

10

IIpakTHYecKue
padoTbI

DJICKTPOHHBIE
(uu¢possbie)
o0pa3oBaTte/ibHbIE

pecypcbl



11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

HccnenoBanue QyHKIHIA ¢ TOMOIIBIO
MPOU3BOAHOMN

[TepBooOpasHas 1 HHTETpaI

I'paduku TpUroHOMETPUUECKUX (HYHKITHHA.
Tpuronomerpuieckrue HepaBeHCTBA

WppanuoHaibHble, TOKa3aTeIbHbIE U
norapupMUUECKue HEPaBEeHCTBA

KommnekcHeie uncia

HatypanbHble u enbie yncna

CucreMsbl paluOHAJIBHBIX, HppAallMOHAIbHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIECKux
ypaBHEHUH

3aiayu ¢ napameTpaMu

[ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3aIUs
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoibHbIe
padoThI

10

IIpakTHYecKue
padoThI

DJIeKTPOHHbBbIE
(uu¢possbie)
o0pa3oBaTte/ibHbIE

pecypcbl






IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC
Ne
wn Tema ypoka

10

MHo0k€ecTBO, onepanuy HaJl MHOKECTBAMH
1 UX CBOMCTBa

Huarpammsl Diinepa-Benna

[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO
arnrmapara i peleHus 3a1a4
Panmonansable ynciaa. OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH, IPOLICHTHI,
OCCKOHEUYHBIC TIEPHOANUECKHE IPOOH
Pammonansaele yncina. OOBIKHOBEHHBIE U
JECATHUYHBIE TPOOH, IPOLIEHTHI,
OeCKOHEUYHBIE TIEPUOANUECKHE TPOOH
[Ipumenenue qpobeit 1 MPOLEHTOB JIs
pelIeHNs TPUKIAAHBIX 3a71a4
[Ipumenenne qpoOeit u MPOLEHTOB IS
pelieHus: MPUKIAIHBIX 3a/1a4
JlelicTBUTENIbHBIE YKCIIa. PalinoHanbHbIE U
MPpALMOHATIbHBIE YHCIIa
Apudmerndeckne onepanum ¢
JIEHCTBUTEIIFHBIMU YHCIIAMU

Moaynbp AEHCTBUTEIBHOTO YHCIIA U €70
CBOMCTBaA

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYecKue
padoTbI

JlaTa
U3YYeHUS

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcebl



11

12

13

14

15

16

17
18

19

20

21

[TpuOmxE€HHBIE BHIYMCIECHUS, PAaBUiIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKa
pe3ynbTaTa BRIYUCICHUN

OcHOBHBIE MCTOABI pCIICHUSA LCIIbIX U
IpoOHO-pallMOHATBHBIX YPAaBHEHUH H
HEPaBCHCTB

OCHOBHBIE METO/IbI PEILICHUS LENBIX U
NpoOHO-pallMOHATBHBIX YPAaBHEHUH
HEPaBEHCTB

OCHOBHBIE METO/IbI PEILICHHS LIENbIX U
NpOoOHO-pallMOHATBHBIX YPAaBHEHUH U
HEPABEHCTB

MHOro4JieHbl OT OJJHOW MEPEMEHHOM.
Jlenenne MHOro4JieHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema besy

MHOTOYJICHBI C IETBIMI KO3 DUITHSHTAMH.
Teopema Buera

Pewienne cucreM JIMHENHBIX YPaBHEHUN
Pemienue cuctem JIMHEHHBIX YpaBHEHUIM
Marpuna cCucTeMbl JINHEWHBIX YPAaBHEHU.
Ornpenenurens MaTpuIlbl 2X2, ero
T€OMETPUYECKUI CMBICII U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurenb MaTpulbl 2X2, €ro
TeOMETPUYECKUI CMBICI U CBOWCTBA;

BBIYHMCIICHHUC €TI0 3HAYCHUA

[Ipumenenne onpenenuTens s peneHUs
CHCTEMBI JINHENHBIX YPaBHEHUN



22

23

24

25

26

27

28

29

30

31

32

33

Penienne nmpukiaaaHbIX 3a1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHUI
Pemenue npukinaaHbIX 3a/1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KonTponbnas padora: "Pannonanbubie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

DyHKIUA, CTIOCOOBI 3a1aHus (PYHKITUH.

B3aumuo o6partnblie pyHkuu. Kommnosurus

byHKIUI
I'paduk pyHkumuu. dnemeHTapHbIe
npeoOpa3zoBanus rpaduKoB PYHKITUN

OO6nacTb onpeneneHuss © MHOKECTBO
3HayeHuit pynkuuu. Hynm ¢pynkuuu.
[IpomexXyTKHM 3HaK MOCTOSHCTBA
YérHble U HEUETHBIE (PYHKIINU.

[Mepuognyeckue Gpynkmu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIMU

MakcuMyMbl  MUHUMYMBI (DYHKIIHH.
Haubonbiiee u HaMeHbllIee 3HaUCHHE
(GYHKIINN Ha TPOMEKYTKE

JluneiiHasi, kBagpaTHuHas U ApoOHO-
nuHenHas QyHKIIT

DJIeMEHTAapHOE HCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKIUH
DJIEeMEHTapHOE UCCIIEIOBAHUE U
nocTpoeHue rpaduKoB ATUX QYHKIUH

CreneHs ¢ IIEJIBIM TOKa3aTeneM. burom



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

CreneHsn ¢ LEJIBIM TT0Ka3aTeaeM. buHom
Hrrotona

CrenenHas GyHKIMS C HATypaIbHBIM U
eabIM IToKa3zaTreiaeM. E€ cBolicTBa u
rpaduk

KoHnTtponbhas pabora: "CreneHHas
dbynkuus. E€ cBoiicTBa u rpadguk”

Apudmerndeckuii KOpeHb HATYpaTbHON
CTEIIEHU U ero CBOMCTBA

Apudmerndeckuil KOpeHb HaTYpaIbHON
CTETIEHH U €ro CBOICTBA

[IpeobpazoBaHus YMCIOBBIX BHIPAKEHUH,
CoZepKAIUX CTEIICHU U KOPHU

[IpeobpazoBaHust YUCIOBBIX BBIPAXKEHHIA,
COJIeprKalIUX CTENEHU U KOPHU
[IpeoOpazoBaHusl YUCIOBBIX BBIPAXKEHHIH,
COJIEprKalIUX CTENECHU U KOPHU

Wppaunonansheie ypaBHeHusl. OCHOBHbIE
METO/BbI PELICHNS UPPALMOHATBHBIX
ypaBHEHUH

Wppaunonansubie ypaBHeHHs. OCHOBHbBIE
MCTOJbI pCHICHUA UPpALOHAJIBHBIX
ypaBHEHUH

Wppaunonanbuble ypaBHeHUs. OCHOBHBIE
MCTOJbI PCIICHUS UPPALUOHAIIBHBIX

ypaBHEHUN

PaBHOCUIBbHBIE Mepexobl B pCICHUU



46

47

48

49

50

51

52

53

54

55

56

57

UpPpalMOHATILHBIX YPaBHEHHM

PaBHOCWIBHBIE ITEPEXO/BI B PELICHUU
UPPALMOHAIBHBIX YPABHEHUN

PaBHOCHIIBHBIE IEPEXO/bI B pEIICHUH
UppaLMOHATIBHBIX YPAaBHEHUN

PaBHOCWIIBHBIE TEPEXO/IBI B PEIIEHUN
UPPalMOHAIbHBIX YPABHCHUN

CoiicTBa u rpaduk KOpHS N-0i CTENeHN
KaK (DyHKIIMHU OOpaTHOW CTETIEHH C
HaTypaJIbHBIM IIOKA3aTesIeM

CoiicTBa u rpaduk KOpHs n-oif cTeneHn
KaK ()YHKIIMH OOpaTHOM CTENEHH C
HATypaJbHbBIM [TOKa3aTeIeM

KonTtponbhas padora: "CBoiicTBa u rpadux
KOpHsI n-0¥ creneHu. MppanuoHanbHbie
ypaBHeHuUs"

CreneHp ¢ palOHAIBHBIM MTOKa3aTeIeM 1
€€ CBOMCTBA

CreneHb ¢ palOHAIBHBIM MTOKa3aTeIeM U
e€ CBOMCTBA

CreneHb ¢ palMOHaJIbHBIM [TOKa3aTeIeM U
e€ CBOICTBa

[Noka3zatenpHast GpyHKIMS, €€ CBOMCTBA U
rpaduk

Hcnonp3oBanue rpaduka QyHKIUH 115

peleHus ypaBHEHUN

Hcnonb3oBanue rpaduka GyHKIUN 115
pelIcHHS ypaBHEHHIA



58

59

60

61

62
63
64
65
66

67

68

69

70

71

72

ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE
METO/IbI PEIICHHS TOKa3aTEIbHbIX
ypaBHEHUU

[Tokazarenbubie ypaBHeHUsS. OCHOBHBIE
METO/IbI PEIICHHSI TTOKA3aTEeIbHBIX
ypaBHEHUH

[loka3arensHble ypaBHEeHUsA. OCHOBHBIE
MCTObI pCHICHUSA ITOKA3aTCIIbHBIX
ypaBHEHUH

KonTponbnas pabora: "[lokazarenpHas
¢ynkuus. [TokazarenbHble ypaBHeHUS"

Jlorapudm uucna. CoiicTBa jorapudpma
Jlorapudm umncna. CoiicTBa Jorapudpma
Jlorapudm uucna. CoiicTBa jorapudpma
JlecaTU4HbIE U HATYpAJIbHBIE JTOTapH(PMbI
JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(pMbI
[IpeobpazoBanHne BBIpaKEHHIA, COACPIKALIIX
J0TapupMbl

[IpeoOpazoBaHue BeIpaKEHUA, COAECPIKALINX
aorapudmsl

[IpeoOpazoBanme BBIpaXEHUH, COIEPIKAIINX
sorapudMbl

Jlorapudmuueckasi pyHKIHs, €€ CBOHCTBA U
rpadux

Jlorapudmmueckas GyHKIUs, €€ CBOHCTBA U
rpadux

Wcnonb3oBanue rpaduka GyHKINN A5
pellIeHHs] ypaBHEHHI

—_— e



73

74

75

76

77

78

79

80

81

82

83

84

Hcnonp3oBanue rpaduka GyHKIUN 115
pelIeHUs] ypaBHEHUI

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE
METOBI pEIICHUS JIoTapu(PMUIECCKUX
ypaBHEHUH

Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE
METOBI peIIeHUs JIorapu(PMUIECKUX
ypaBHEHUU

Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE
METO/BI peIIeHUs JJorapu(pMUIECKUX
YpaBHEHUU

PaBHOCUIIBHBIE IEPEXO/bI B PEIIEHUH
JOrapu(pMHUUECKUX ypaBHEHUI
PaBHOCUIIBHBIE IEPEXO/IBI B PELLICHUU
JOTapuPMHUUECKUX ypaBHECHUN
KonTponsHnas padora: "Jlorapudpmudeckas
¢ynkuus. Jlorapupmudeckne ypaBHeHus"
CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

CuHyc, KOCHHYC, TAHI'€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
TpuronomeTpuueckas OKpyKHOCTb,
OIIpEEIIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa



85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

TpuronomeTrpuyeckas OKpyKHOCTb,
orpezieieHue TPUTOHOMETPUIECKIX
(GYHKIMI YUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI
OcCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI
OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIbI

[IpeobpazoBaHme TPUTOHOMETPUUECKUX
BBIPAXKECHUI

[IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKCHUI

[IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAXECHUU

[IpeobpazoBaHme TPUTOHOMETPUUECKUX
BBIPAXKECHUI

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUN
Pelienne TpUroHOMETPUYECKUX YPaBHEHUH
Pemienne TpUroHOMETPUYECKUX YPAaBHEHUN
Pelienne TpUroHOMETPUYECKUX YPaBHEHUH
Pemienne TpUroHOMETPUYECKUX YPAaBHEHUN
Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I
PemreHne TpUroHOMETPUYECKUX YPaBHEHUN

KonTtpomnbHas pabora:
"TpUroHOMeTpUYECKHe BhIPAKEHHS U
TPUTOHOMETPUUECKHUE ypaBHEHUS"

ITocnegoBaTenLHOCTH, CITOCOOBI 3aJaHUS
rocjienoBarebHocTe. MeTon

—_ = e e e e



103

104
105

106

107

108

109

110

111

112

113

114

115

116

MaTeMaTHYeCKOW UHTYKIINH

MOHOTOHHBIG H or paHI/ILIeHHBIC
noclneaoBaTeIbHOCTH. MicTopust aHanm3a
OECKOHEUHO MAaJIBIX

Apudmerndeckas nporpeccus
I'eomeTprueckas nporpeccust

Bbeckoneuno yObIBatoias reomeTpudecKkas
nporpeccus

CyMMa 0€CKOHEUHO YOBIBAIOIIICH
F€OMETPUUYECKON MPOTrpeCCun

JIMHEHBIN U YKCIOHEHIUAIIBHBIA POCT.
Yucno e. DopMyia CI0KHBIX POLEHTOB
JIMHENHBIN U YKCIIOHEHIUAIIBHBIA POCT.
Hucno e. DopMyiia CI0KHBIX IPOLEHTOB
Hcnionb3oBaHKEe MPOTrpeECCUU AJIs pELICHUS
peanpHBIX 3a/1a4 MPUKJIATHOTO XapakTepa
KonrtponbHas pabora:
"[TocnemoBaTenbHOCTH U TIpOrpeccuu’”
HemnpepbiBHbIEe (YHKIIUU U UX CBOWCTBA
Touka pa3pbiBa. ACHMIITOTHI TPpaUKOB
byHKIMMA

CpoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

CBoiicTBa (GyHKIIMI HEPEPHIBHBIX Ha
OTpe3Ke

MeTto1 HHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB



117

118

119

120

121

122

123

124

125

126
127

128

129

130

131
132

MeToa UHTEPBAJIOB AJI PEIICHUS
HEPaBEHCTB

Meron UHTEPBAJIOB [UIsl PELLECHUS
HEPaBEHCTB

[IpuMeHeHue CBOMCTB HENPEPHIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

[IprMeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIMH 15 pereHust 3a1a4

[lepBas u BTOpas Npou3BOIHbIC PYHKIIUU

Onpenenenre, reOMETPUYECKUN CMBICI
MIPOU3BOAHOMN

Omnpenenenne, GU3NIECKUN CMBICTT
IIPOU3BOAHOU

VYpaBHeHHe KacaTelbHOU K TpapuKy
byHKIIUN

YpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIIUN

[Ipou3BoaHBIC AIIEMEHTAPHBIX (QYHKIIUN
[IpousBosHbIE NIeMEHTAPHBIX QYHKIUN

[TpousBoaHas CyMMBbI, MPOU3BEACHHUS,
YaCTHOTO ¥ KOMIO3UIIMK (PYHKITUH

[IponsBoaHast CyMMBI, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIMU (YHKIUN

[Ipon3BoHAs CyMMBI, IPOU3BEICHNUS,
YaCTHOTO ¥ KOMITO3UIIUU (DYHKIIUH

KonTponbHas padora: "[Iponssoanas”

[ToBTOpeHnue, 060061IeHNE, cCCTeMaTH3alUs



133

134
135

136

3HaHui: "YpaBHeHusd"

[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HaHui: "Oyukun"

HroroBasi kKoHTpOIbHAs paboTa
Wrorosas koHTposibHas paboTa

[ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alus
3HAHUH

OBIIEE KOJIMYECTBO YACOB 110
I[TPOIT'PAMME

136

10



11 KVIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Konrtpoabsnbsie IIpakTnueckmne
n/n Bcero u3ydeHus: o0pa3oBaTeJIbHbIE

padoThI padoThI
pecypcesl
[Ipumenenre npou3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIMI Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenne npou3BOTHOM K
UccieoBaHuio GyHKIIMHI Ha 1
MOHOTOHHOCTH M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
nccaea0BaHuIo (PyHKIUH Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne NpOU3BOJHOM K
WCCIICTIOBAHUIO (DYHKITHI Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIMI Ha 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[Ipumenenre npou3BOIHOM K
UCCclleIOBaHUIO (PYHKIMH Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUSI HEPEPHIBHOM 1
(GyHKIIUY Ha OTpe3Ke

Haxoxnenne HanOoIbIIIETO U 1



10

11

12

13

14

15

16

HaMMEHBIIIETO 3HAYCHHUST HETIPEPBIBHOM
(hyHKIMHM Ha OTpe3Ke

Haxoxneaue HauOoJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpe3Ke

Haxoxnenne HanOoupIIero u
HAaMMEHBILIETO 3HAYEHUS HENPEPBIBHOM
(GyHKIMU Ha OTpe3Ke

HaxoxxneHue HanOombIero u
HaMMEHBIIETO 3HAaYEeHUs HETIPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

[TIpumeneHnne npou3BOIHON IS
HaXO0KJICHUS HAWITy4Ilero perieHus B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenre npou3BOIHOM IS
HAaXO0XJEHUS HAaWJIYUIlIEro pelLIeHUs B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHON IS
ONpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHoro (opMyJION HITH
rpaduKoM

[IpumeneHnne npou3BOHOM IS
ONpeJIeTICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UiTn
rpaduKoM



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommnosumus pyHkmmi

Komnozunus GyHkuuit

Kommnosumus pyHkmmi

I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAWHATHOW INIOCKOCTH
I'eomerprueckue oO6pa3bl ypaBHEHUN Ha
KOOPJAWHATHOM TUIOCKOCTH

KonTponbhas pabora: "MccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOAHON"
[TepBOOOpa3Hasi, OCHOBHOE CBOMCTBO
NEePBOOOPA3HBIX

IlepBooOpa3Hble 3MeMEHTApHBIX (QYHKIHH.
[IpaBuna HaX0XKIEHHUS IEPBOOOPA3HBIX
[lepBooOpa3HbIe AeMEHTAPHBIX ()YHKITHIA.
[IpaBuna Hax0XIE€HUS IEPBOOOPA3HBIX
Nurerpai. I eoMeTpuyeCcKuii CMBICIT
UHTErpana

Beruncienue onpenenéHHoro nHTerpana
o gopmyne HoroTona-JleiiOHua
Brruucnenue onpenenéHHOro MHTerpana
o ¢popmyne Hrtorona-Jleitbania
[IpumeHeHne nHTerpana 1 HaX0XACHUS
TUIOIIAeH TUIOCKUX QUTyp

IIpuMeHeHne nHTETpaa Uil HaX0XKACHUS
00BbEMOB reOMETPUUYECKHX TET

[Tpumeps! pemennit qudpepeHaITbLHBIX
ypaBHEHUH



32

33

34

35

36

37

38

39

40

41

42

43

[Tpumepsr pereHuit audhepeHImaIbHbIX
ypaBHEHUH

MaremaTnueckoe MOJENNPOBaHHUE
pEANbHBIX MIPOLECCOB C MOMOILBIO
¢ depeHIMATbHBIX YpaBHEHUI

KonTponbnas pabora: "I[lepBooOpazHas u
uHTerpan”

Tpuronomerpuyeckue GyHKINH, UX
CBOICcTBa U rpaduKu

Tpuronomerpuieckne GyHKINU, HX
CBOWCTBA M TpaduKu

Tpuronomerpuueckre GYHKINH, HX
CBOWCTBA U TpaduKu

Tpuronomerpuieckne GyHKINU, HX
CBOMCTBA U rpauKu

Tpuronomerpuieckne GyHKINU, HX
CBOWCTBA U TpaduKu

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPAaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKHIX
ypaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPUUYECKOM OKPY>KHOCTH
OT060p KOpHEHN TPUTOHOMETPHUUECKHUX
YpaBHEHUH C TOMOUIBIO
TPUTOHOMETPUUYECKOI OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX
YpPaBHEHUH C TOMOULIBIO



44

45

46

47

48

49

50

51

52

53

54

55

56

TPUTOHOMETPUUECKON OKPYKHOCTH
Pemenue TpuroHoMeTpruuecKux
HEPABEHCTB

Pewrenne TpuroHoMeTpu4eCKux
HEPaBEHCTB

Pemenune TpuroHoMeTpruueCcKuX
HEPABEHCTB

Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPUYECKUX (YHKIIUH.
Tpuronomerpuieckue HepaBeHCTBA"

OCHOBHBIE METO/IbI PELLICHUS
IIOKa3aTeIbHBIX HEPABEHCTB
OcCHOBHBIE METO/IBI PEILICHUS
MIOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/BI PEILIEHUS
IIOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHUS
IIOKa3aTeIbHBIX HEPABEHCTB
OcCHOBHBIE METO/IBI PELLICHUS
JOrapu(pMHUUECKUX HEPABEHCTB
OCHOBHBIE METOBI PELLEHUS
JorapupMHUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB
OcCHOBHBIE METO/IBI PEILICHUS
JOrapu(PpMHUECKUX HEPABEHCTB



57

58

59

60

61

62

63

64

65

66

67

68

69

OcCHOBHBIE METO/IbI PELLICHUS
HppalMOHAIILHBIX HEPABEHCTB

OcHOBHBIC MCTOABI pCIICHUS
HppalOHAJIbHBIX HCPABCHCTB

OCHOBHBIE MCTOAbI pCHICHUS
HppallOHAJIbHBIX HCPABCHCTB

OcCHOBHBIE METO/IbI PELLICHUS
HppalMOHAIILHBIX HEPABEHCTB

I'paduueckue METOIBI peLICHHUS
UppaIMOHAIEHBIX YPaBHEHHUH

I'paduueckue MeTo bl peLIeHUs
UppaloHAIbHBIX YpaBHEHHH

I'padmyeckue MeToaBI peIIcHUS
MMOKa3aTEeNIbHBIX YPABHEHUI

I'padmyeckue MeToabI pemieHUsS
MOKAa3aTeIHbHBIX HEPABESHCTB

I'paduueckue MeTo bl peLIeHUs
Jorapu(pMUUECKUX ypaBHEHUN

I'padmyeckue MeToBI peIIeHUS
Jorapu(MUUecKUX HEPaBEHCTB

I'padmyeckue MeToabl pemieHUs
norapu(pMHUIECKUX HEPABEHCTB

I'paduueckue MeTo bl peLIeHUs
MOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX
YpaBHEHUH

I'padmueckue MeToab! pemeHus

MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
ypaBHEHUH



70

71

72

73

74

75

76

77

78

79

80

81

I'paduyeckue MeToab! pemeHus
MOKa3aTeIbHBIX U JOrapu(pMUIECKUX
HEPaBEHCTB

I'paduueckue MeTOIBI peHICHNUS
MOKA3aTeIbHBIX U JIOTapU(PMUIECKIX
HEPABEHCTB

KonrtpomnsHas padora: "MppanuoHanbHele,
MoKa3aTeJIbHbIC U JOrapupMHUUECKUE
HepaBeHCTBa"

KomnnekcHble uncna. Anredpandeckas u
TpUrOHOMeTpUYecKast GOpMBbl 3arucu
KOMIUIEKCHOTO YHClla

KommiekcHbie uncia. Anredpanyeckas u
TpUTOHOMETpHUYEeCcKas (HOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIia

Apudmerndeckne onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue onepauu ¢
KOMILJIEKCHBIMH YHCIIaMU

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJIUHATHOMN TUIOCKOCTH
N300pakeHne KOMITIEKCHBIX YHCETT Ha
KOOPJMHATHOM TNIOCKOCTH

®opmyna Myaspa. Kopau n-oii ctenieHu
13 KOMILJIEKCHOTO YnciIa

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMITJIEKCHOTO YrCia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI IJI



82

83
84

85

86

87

88

89

90

91

92

93

94

penieHus GU3NUEeCKUX U reOMETPUIECKUX

3a1a4y

Konrtpomnsnas padora: "KomruiekcHbie
quciua"

HatypanbHble u nensle yncia
Harypanbnsle u nensie ynucna
[IpumeHeHne MPU3HAKOB ACITUMOCTH
LIEJIBIX YUCEIl

IIpuMmeHeHNEe MPU3HAKOB ACIUMOCTH
LENBIX YUCEIT

[IpumeHeHne MpU3HAKOB ACIUMOCTH

uensix yucen: HOJl 1 HOK

[IpumeHeHne MPU3HAKOB AETUMOCTH
nenbix yucen: HOJl u HOK

[IpumeHeHue MpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJIYJIO

IIpuMeHeHne IPU3HAKOB JEIUMOCTH
LENBIX YUCEN: OCTATKH 110 MOJYJIIO

[IpumeHeHne MPU3HAKOB AETUMOCTH
LEBIX YUCEeN: anroput™ EBkinuaa mis
peuieHus 3a/1a4y B UEJIbIX YUCIIax
Kontponbnas padota: "Teopus membrx
yucen"

Cucrema 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCMIIBHBIE CHCTEMBI U CUCTEMBI-



CIIEACTBUS

95 OcHoBHBIC MCTOABI pCIICHUA CUCTCM U

COBOKYITHOCTEW pallMOHAJIbHBIX YPaBHECHUI

OCHOBHBIE METO/BI PEIICHUS CUCTEM U
96 COBOKYITHOCTEH MPPALMOHAIBHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOABI pCIICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUIecKux
ypaBHEHUH

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
100 COBOKYITHOCTEH JTOrapu(PMUUECKUX
YpaBHEHUH

[IprumeHeHne cUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nU4YHBIX 00JacTel HAyKu U peanbHON
KHU3HH, UHTEPIPETALUS TOTYYEHHBIX
pe3yJIbTaToOB

[IpumeHeHne cuCTeM K pPEeIIeHUIO
MaTeMaTUYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nU4YHBIX 00JacTel HAyKu U peanbHON
KHU3HH, UHTEPIPETALUS TOTyYEHHBIX
pe3yJIbTaToOB



103

104

105

106

107

108

109

110

111

112

113

114

115

[IpuMeHeHne HEpaBEHCTB K PELLICHUIO
MaTeMaTUYECKUX 3a]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAayKH U peantbHOM
KHU3HU, UHTEPIPETALUS TOTYYEHHBIX
pe3yJIbTaToOB

Kontponbnas padota: "Cucremsr
paloHaIbHBIX, UPPALMOHAIBHBIX
MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX
ypaBHeHUI"

PanvoHaneHbIE ypaBHEHHMS C TapaMeTpaMu

ParmonanbHble HEpaBEHCTBA C
napameTpamMu

PannonanbHble cucTeMBI ¢ TapaMeTpamMu

WppannonanbHble ypaBHEHNUS,
HEPaBEHCTBA C IapaMeTpaMu

WppanuoHanbHble CUCTEMBI C
napaMmeTpamMu

[TokazaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napaMeTpamMmu

IlokazarenbHble CUCTEMBI C TApAMETPAMU

Jlorapugmuyeckue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMH
JlorapupmMuueckme CUCTEMBI €
napameTpamMmu

TpuroHomeTprudeckue ypaBHEHHUS C
napameTpamu

TpuroHomeTpuveckrne HepaBEeHCTBA C
napaMeTpamMu



116

117

118

119

120

121

122

123

124

125

126

TpuronomeTpruyeckue CUCTEMBI C
napameTpamu

[TocTtpoenue u uccnenoBaHue
MaTEeMAaTHYECKUX MOJENEHN peabHbIX
CUTYAaIUi C IOMOLIBIO YPABHEHUH C
napaMeTpamMu

[TocTtpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENEN pealbHbIX
CUTyaIMi C MOMOULIBIO CUCTEM YPaBHEHUU
C IapamMeTpaMu

[TocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJIENEH pealbHbIX
CUTYyalUi C IOMOLIBIO CUCTEM YPaBHEHUU
C IapamMeTpaMu

KontpomnbHas padora: "3anauu ¢
napamerpamu”

[ToBTOpeHue, o6o0IIEHNE,
cucTemMaTu3anus 3HaHuil: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE,
cucTemarusanus 3HaHuil: "YpaBHeHus"
[ToBTOpenue, 060061IeHNE,
CUCTeMaTH3alus 3HaHW: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpeHue, o600IICHNE,
cucremaTtusanus 3Hanuil: "HepaBencTra"
[ToBTOpeHmEe, 06001ICHNE,
cucreMartuzaius 3Hanuii: "HepaBencrna"

[ToBTOpenue, 060061IeHNE,



127

128

129

130

131

132

133

134
135

136

cucremaTusanus 3Hanuil: "HepaBencrtra"

[ToBTOpeHnue, 06001IeHNE,
cucreMartuzanus 3Hanuit: "[IponsBognas u
e€ npumeHeHue"

[ToBTOpenue, 06001IeHNE,
cucremaTu3anus 3Hanuii: "[IpousBoaHas u
e€ npuMeHeHue"

[ToBTOpeHue, o600IIEHNE,
cucremaTu3auus 3Hanuii: "[IpousBoaHas u
e€ npumeHeHue"

[ToBTOpeHUE, 06001ICHNE,
cucrtemaTusanus 3Hanuil: "MuTerpan u ero

npuMeHeHue"
[ToBTOpeHnue, 06001IeHNE,
1

cucTeMartu3alus 3Hanui: "OyHkuun'

[ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHkuun'

[ToBTOpeHmEe, 06001ICHNE,

cuctemaTusanus 3HaHui: "OyHKuun'
Hrorosas KOHTpOJbHASA paboTa
HroroBas koHTpoabHas paboTa

[ToBTOpenue, 06001IeHNE,
cUcTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMOBI

10 KVIACC

Kon
MPoOBEPsAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThI 0CBOCHUN OCHOBHOM
06pa30BaTeJ’le0ﬁ nmporpaMmmabl Cpe{HET 0 o01Iero 06pa30BaHI/Iﬂ

Ywncna v BRIYUCICHUS

OnepupoBaTh MOHATUSIMH: pALHOHATIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS M IECITHYHAS IPOOb, TPOIICHTHI

BemmonHATe  apudmeTnyeckue  omepanuM € palUOHAJIBHBIMH U
JNENCTBUTEIbHBIMU YUCIIAMU

BreimonHaTe HpI/I6J'II/I)KéHHHe BBIYUCJICHUA, UCIIOJIB3YS ITpaBUJIid OKPYTJICHUS,
ACJIaTh NPUKUJKY U OLICHKY pE3yJibTaTa BBIUMCIICHUH

OnepupoBaTh MOHATUSIMH: CTETNEHb C ILEIBIM TMOKa3aTejeM, CTaHIapTHas
dbopma 3ammMcH ACHCTBUTEIBHOTO YHCIIA, KOPEHb HATypajJbHON CTEIEHU;
WCIIOIh30BaTh MOAXOANIYI0 (POpMY 3amuch JACHUCTBUTEIBHBIX YHCEN JJIS
pelIeHUs MPAKTUYECKHX 33724 U IPECTABICHUS JaHHBIX

OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TAaHT'€HC IPOU3BOJIBHOIO YIJIa;
UCMONb30BaTh  3alMCh  IPOU3BOJIBHOIO  yIia  4epe3  oOpaTHbIE
TPUTOHOMETPHUUYECKUE (PYHKINH

YpaBHEHHUs U HEPABEHCTBA

OnepupoBaTh NOHATUAMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO, LENOE,
palyoHaIbHOE, UppalOHaIbHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

BoinonHATe peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUN U peliaTh
TPUTOHOMETPUYECKHUE YPABHECHHUS

BrimonHATe mpeoOpa3oBaHus LENbIX, PAMOHATIBHBIX M MPPALMOHATBHBIX
BBIDQ)KCHUM U pelaTbh OCHOBHBIC THUIIBI LEJIBbIX, PalUOHAIbHBIX H
MPPALMOHAIIBHBIX YPAaBHEHUN U HEPAaBEHCTB

IIpuMeHsTh ypaBHEHHMsI M HEpPaBEHCTBA MJI PEIICHUS MaTeMaTHYECKHX
3a]a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaIbHOM KU3HH
MogenupoBaTh peajbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTABIATh
BBIPA)KCHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHMIO 3aJa4yM, MCCIEIOBATH
MIOCTPOCHHBIE MOJIENH C MCII0JIb30BAaHUEM amrapara ajreOpbl

OyHKIMH U TpaPuKH

OnepupoBaTh NOHATUAMM: (PYHKIMS, CIOCOOBI 3a7aHus (PYHKIMH, 00JIaCTh
ONpENIeIEHUs] W MHOXKECTBO 3HaYeHMH (QyHKuuM, rpadux ¢GyHKIUH,



3.2
3.3

3.4

3.5

4.1

4.2
4.3

4.4

5.1

5.2

53

11 KVIACC

Kon
MPoOBEPsAEMOro
pe3yJbTara

1

1.1

1.2

1.3

2.1

B3aUMHO OOpaTHBIC (PYHKITUN

OnepupoBarh MOHATHAMU: YETHOCTb M HEUYETHOCTh (PYHKLUUH, HYIH
(bYyHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA

Hcnonw3oBath rpaduku GyHKIUN 1Tl peIICHUsT ypaBHEHUH

Ctpoutph 1 yuTaTh rpauKy TUHEHHOW (PYHKINHU, KBAAPATUIHON (YHKIINH,
CTETIEHHON (PYHKIIMU C LEJBIM ITOKa3aTesIeM

Hcnonb3oBate rpaduku (yHKIMHA A8 MCCIEIOBAHUS IPOLIECCOB U
3aBUCUMOCTEH TpU pEIIeHUH 3ajady M3 APYTruX Y4YeOHBIX NPEIMETOB U
peanbHOM JKU3HH, BEIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEXIY BeTMYHHAMHU

Hauana maTemaTniecKkoro aHaim3a

OHGpHpOBaTb HNOHATUAMU:. IIOCICAOBATCIBbHOCTD, apI/I(l)MeTI/I‘IeCKaH u
reoMeTprudCCKas mporpeCcCumn

OnepupoBaTh MOHATUAMHU: OECKOHEYHO YyOBIBalolass TIeoMeTpUyecKas
nporpeccusi, cymma 0€CKOHEUHO yObIBaIOIIEH T€OMETPHUYECKON POTrpecCcuu

3agaBaTh MOCJIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMU

Hcnons3oBaTh  CBOMCTBA IOCJIEAOBATEIIBHOCTEM M NPOIPECCHM UL
peLIeHUs pealIbHbIX 3a]a4 IPUKIIATHOTO XapaKTepa

MHokecTBa U JOTHKA
OHepI/IpOBaTB IIOHATUAMU. MHOXKECTBO, onepaulxm Haa MHOX>XXECTBaMH

Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIN — ammapaT s ONHMCaHUS
peanbHBIX IMPOLIECCOB U ABJICHUM, MPH PELICHUHU 3a/1a4 U3 IPYyTUX y4yeOHBIX
IIPEIMETOB

OnepupoBaTh  TMOHSATUSIMU:  OINpeAeNieHue,  Teopema,  CIENCTBUE,
JI0Ka3aTeIbCTBO

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThI 0CBOCHUN OCHOBHOM
06pa30BaTeJ’le0ﬁ nmporpaMmmabl Cpe{HET O o01Iero 06pa30BaHI/Iﬂ

Ywncna v BRIYUCICHUS

OnepupoBarTh MOHATUSAMH: HATypajdbHOE, IIE€JI0€ YHCIO; HCIOJIb30BaATh
MpPU3HAKKA JEMMOCTH LEJIbIX YHCEN, pa3joXKeHHe 4YHCIa Ha MpPOCThIe
MHOKUTENH JUIsl pELICHU 3a/1a4

OHCpHpOBaTb MOHATHUCM: CTCIICHb C PALIMOHAJIbHBIM IMOKAa3aTCJICM

OnepupoBaTh MOHATHAMHU: JIorapu(dM 4uCla, AECATUYHbIE M HaTypajbHbIE
norapu@mbl

YpaBHEHHsI U HEPABEHCTBA

[IpuMeHsATH CBOMCTBA CTENEHM JUIsl MpeoOpa3oBaHMs  BBIPAXKEHUH,



2.2

23

24

2.5

2.6

3.1

3.2

33

3.4

4.1

4.2

43

4.4

4.5

4.6

ONEepUpPOBaTh TMOHATUSMU: TIOKA3aTEIbHOE YpaBHEHHE W HEPaBEHCTBO;
pelIaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB

BrimonHATe 1mpeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKAIIUX JOTapu(MBbI;
OTIEPUPOBATH TMOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHHWE W HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPAaBHEHUIN 1 HEPABEHCTB

Haxonuts pemcHud HpOCTCﬁH.IHX TPUTOHOMCTPHUYCCKUX HCPABCHCTB

OnepupoBaTh MOHATUAMH: CUCTEMA JMHEUHBIX YPAaBHEHUUN U €€ pEIICHUE;
WCIIOJIB30BAaTh CUCTEMY JIMHENHBIX YPABHEHHM JUISl PEIICHUS MPAKTUYECKUX
3a1a4

Haxoaute pemienus npocTeHMX CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB

MopenupoBaTh peajibHbIE CHUTYalldd Ha S3bIKE ajreOpbl, COCTABISAThH
BBIPQKEHUS, YpaBHEHUS, HEPABCHCTBA M CHUCTEMBI IO YCIOBHIO 33JIayH,
UCCIIeIOBATh MOCTPOCHHBIC MOJICITH C UCTIOIB30BAHUEM armapaTa anreopsbl
OyHKIIMU U Tpaduku

OnepupoBarh MOHATUSMHU: TEPHOAWYSCKAS (DYHKIHS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKH SKCTpeMyMa (QYHKIMH, HawOoJbIiee W
HaUMEHbBIIIee 3HAYCHUS (DYHKIIMH HA MPOMEKYTKE; WCIOJIB30BaTh WX IS
nccaenoBaHus GyHKIMH, 331aHHONU TpapuKoM

OmnepupoBaTh MOHATHSAMH: TPaPUKH MOKA3aTCIbHOM, JOrapuPMHUUSCKON |
TPUTOHOMETPUYCCKHX (YHKIMH; H300pakaTh WX Ha KOOPIWHATHOU
TUIOCKOCTH | UCIIOJIB30BATh IS PEIICHUS] yPAaBHEHUH 1 HEPAaBEHCTB
N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH TpadMKK JIMHEHHBIX YpaBHCHUIN
Y MCIIOJIb30BaTh UX JUIS PEUICHUS CUCTEMbI JIMHEHHBIX YpaBHEHHIM
Hcnonp3oBate rpaduku GyHKIHMHA IS HCCIEIOBAHUS TPOILECCOB U
3aBHCUMOCTEH U3 JPyruX y4eOHBIX AUCIUILTHH

Hadasa MaTeMaTH4eckoro aHaimsa

OnepupoBaTh MOHATUSAMU: HETIPEPhIBHAS (DYHKIIHS, IPOU3BOIHAS PYHKIIUY;
UCITIOJIB30BaTh TCOMETPUYCCKUNA U (PU3MUECKUI CMBICIT MPOU3BOAHOM ISt
pelieHus 3a1a4d

HaxomuTe  NMpOW3BOAHBIE  DIIEMEHTAPHBIX  (YHKIWH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, TIPOM3BEICHUS, YACTHOTO (DyHKITHIA

Hcnonb30BaTh  NPOU3BOAHYIO Ui HWCCIENOBaHUS  (QYHKOMH  Ha
MOHOTOHHOCTh M JKCTPEMYMBI, MPUMCHSITh PE3yJIbTAThl HCCICIOBAHUS K
MTOCTPOCHHUIO TPpaUKOB

Hcnonp30BaTh TPOM3BOIHYIO JJIi HAXOXKIACHUS HAWIIYYIIErO pEHICHUS B
MIPUKJIATHBIX, B TOM YHCIIE COLUATBHO-DKOHOMUYECKUX, 3a1a9ax
OnepupoBaTh TOHSATHSAMH: TIEpBOOOpa3Hass © WHTETpai;, MOHUMATh
TCOMETPUYUCCKUHN M (PU3MUYCCKHI CMBICIT HHTETpajia

HaxomuThs mepBooOpa3HbIe AIEMEHTAPHBIX (DYHKITHH, BRIYHCIISATH HHTETPAIT
no ¢opmyne Hetorona — JleiiGHnma



4.7

Pemrate mpukiagHbIe 3a/1a4M, B TOM YHCIIE COIMAIbHO-3KOHOMUYECKOTO U
bu3nIecKoro xapakrepa, CpeACTBaMU MaTEMaTHYECKOTO aHATN3a



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24
2.5
2.6

2.7

3.1

3.2

33

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Yucia U BEIYMCIIEHUS

Panyonanbhele  uyuciaa. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOM, HPOLECHTHI,
OecKOHEeuHbIe MepUoInYecKue Ipodu. ApudmeTndeckre onepanun ¢ paloHaIbHbIMU
qucaaMy, IpeoOpa3oBaHus YMCIOBBIX BblpakeHull. [Ipumenenue npo6eil 1 npoueHToB
JUISL pEeLICHUs NIPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTpACIel 3HAHUM U PEaIbHOMN JKU3HU

[eticTBuTenbHbpIe Yncia. ParmoHanbHbIe W HPpAaMOHANIbHBIE YKCIa. Apu(MEeTHIECKUE
ornepanuu C JACUCTBUTENbHBIMU yuciaMu. [IpuOmmkEHHbIE BBIUMCICHUS, IMpaBUIIA
OKPYTJICHUS, IPUKHJIKA U OIICHKA Pe3yIbTaTa BEIYUCICHHIMA

CreneHb ¢ nebM nokasaresneM. CTangapTHast popMa 3anucu AeWCTBUTEIHFHOTO YHCIA.
Hcnonp30BaHne MOIXOAIICH (HOPMBI 3alTUCH JCUCTBUTEIBHBIX YUCEN IS PEIICHUS
MPaKTUYECKHX 3a/1a4 U MPEJICTABIICHUS TaHHBIX

Apudmerndeckuil KOpeHb HaTypalbHOM cTerneHu. JleWCTBUS ¢ apuPMETHUYECKHUMHU
KOPHSIMH HAaTypaJIbHON CTENEHU

CuHyc, KOCMHYC M TaHTE€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHT€HC YUCIIOBOI'O apryMeHTa

VYpaBHEHMS U HEPABEHCTBA

ToxnecTBa U TOX/IECTBEHHbIE TPe0Opa30BaHUs

[IpeobOpazoBanye TPUTOHOMETPUUYECKHUX BhIpakeHUH. OCHOBHBIC TPUTOHOMETPUUYECKHE
bopMyITBI

VYpaBHeHue, KOpeHb YypaBHeHMs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Mertox
MHTEPBAJIOB

Permenue nenbIx U 1poOHO-pallMOHAIBHBIX YPAaBHEHHUH U HEPABEHCTB
Pemenne nppanyoHaNbHBIX YPaBHEHUN U HEPABEHCTB
Peniennie TpUroHOMETPUYECKUX YpaBHEHUN

IIpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMAaTHYECKUX 3a1a4 U 3a1a4 U3
pa3IMYHBIX 00J1acTel HAYKU U PEaTbHOM KU3HHU

OyHKIMH U TpaduKh
Oynkiusa, crmocoosl 3amaHus (QyHkmuu. ['paduk ¢ysknuu. B3anmHO o0OpaTHBIC
byHKIIUN

O6usacTte ompeneneHuss M MHOXKECTBO 3HaueHUM QyHkumu. Hymum  QyHkimm.
[TpomexyTKH 3HAKONOCTOSTHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU

CreneHHast pyHKLUS C HATYpaJbHBIM M LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaguk.



CaoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHN

Tpuronomerpudeckas OKpPY>KHOCTb, OIpEJCIEHUE TPUTOHOMETPHUYECKUX (YHKIMHA

34 YHCIIOBOTO apTyMEHTA
4 Havana maTemaTudeckoro aHaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl IOCJEAOBAaTENbHOCTEH. MOHOTOHHBIC
' H0CJIEI0BATENLHOCTH
Apudmerndeckass W reoMmeTpuueckas mporpeccud. beckoHeuHo —yObIBaroras
47 reomerpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUIECKOU
' nporpeccuu. @DopMyna CIOXKHBIX MPOLEHTOB. Vcnoab30BaHUE MPOrpPECcCUH AJis
peIIeHUs peasIbHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHokecTBa U JIOTUKA
MHoxecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammer Diinepa — Benna.
5.1 [IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOIO —anmapara [Jis OINHCaHUsS PEabHBIX
MIPOLIECCOB U SIBJICHUH, TP PELICHUH 3a]1a4 U3 IPYTUX yYeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYUCIEHUS
1.1 HarypanbHble u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LETbIX YUCEeI
1.2 Crenenb ¢ pallnoHaIbHBIM MOKa3aTeraeM. CBONWCTBA CTETICHH
1.3 Jlorapudm uncna. Jlecaruunbie U HATypaabHBIC JTOTapU(DMBI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 [Ipeobpa3oBanue BbIpaXKEHUI, COAECPIKAIINX TOTAPHUPMBI
2.2 [TpeoOpa3oBaHre BEIPAXKEHUH, COIEPIKAIIUX CTEIICHHU C PaIllHOHATHHBIM TTOKa3aTeIeM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IToxa3zaTenbHbIe ypaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHUN. Pelienne NpukiIaaHbiX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEHHBIX YPaBHEHUI
2.7 Cucrembl U1 COBOKYITHOCTH pallMOHAIBHBIX YPaBHEHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1a4
' W 3aJ1a4 U3 Pa3INYHbIX 00JacTel HAyK! U PeallbHOM JKU3HH
3 OyHKIMH U rpaduKH
Oyukuus. [lepuonmyeckue ¢yHkun. [IpoMexxyTKh MOHOTOHHOCTH (YHKITUH.
3.1 MakcumMymbl U MUHUMYMBl GyHKIUH. HauOomnblliee M HauMeHbIee 3HAUYCHUE
(GYHKITUU Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu



33
34

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

[TokazaTenpHas u orapudmudeckas QyHKIIUU, KX CBOWCTBA U IPadUKH
Hcnonb3oBanue rpadukoB GyHKUUH IS pelieHHs YpaBHEHHUI U IMHEHHBIX CHCTEM

Hcnons3zoBanue rpadmkoB GyHKIUN 71 UCCIICTOBAHMS TIPOLIECCOB U 3aBUCUMOCTEH,
KOTOpBhI€ BO3HUKAIOT MpPHU PELIEHUH 3aJad U3 JPYrHuX Y4YeOHBIX NPEIMETOB U
peabHOU KU3HU

Hagana MmaTeMaTH4ecKOro aHaansa
HenpepsiBHble pyHKIMU. MeTOA HHTEPBAIOB /7S pEIICHUs] HEPABEHCTB
[TpousBonHas Gpyukiuu. ['eomerprueckuii u GU3NIECKUNA CMBICI TPOU3BOTHON

[TpousBonaHbIe 3eMEHTApHBIX (QyHKUUH. DOpMyIbl HAXOXKIEHHUS MPOU3BOJHOMN
CYMMBI, IPOU3BEACHUS M YACTHOTO (DYyHKIIMHA

[IpumeHeHne TMPOU3BOMHON K WCCIECIOBAaHUIO (GYHKIMA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero M HaMMEHbBIIEro 3HaYyeHUs (yHKIUU Ha
OTpE3Ke

[TpumeHeHre TPOU3BOJHON I HAXOXACHUS HAWITYYILEro PeleHus] B MPUKIATHBIX
3ajavyax, Ui OINpeAeNieHUus CKOPOCTH TIpollecca, 3aJaHHOro (opmysiaond WU
rpadguxom

[TepBooOpasnas. Tabnuia nepBooOpa3HBIX

WHuTerpai, ero reomeTpudeckuii U GU3MYECKUN CMBICH. Bruncienne nHTerpana mno
dbopmyne Hetorona — JleltOHuma



IHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJJHET'O OBIIETI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOCHHS
NpOBepPsieMOr0  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbI CpeIHero 0o1ero
TpeOoBaHuUs o0pa3oBaHus

Brnanenne MeTomamMu J0Ka3aTeNbCTB, aITOPUTMAMU pEIICHHS 3aad;
yMeHue (OpPMYJIHpPOBATH W ONEPHPOBATH MOHATHSAMH: OIpEICIICHHE,
aKCHOMa, TeopeMa, CIIJCTBHE, CBOWCTBO, MNpPU3HAK, JOKA3aTeIbCTBO,
PaBHOCWIBHBIE (POPMYITHPOBKH;, MPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
o0OpaTHOE ¥ TPOTHBOIOJIOXHOE YTBEP)KIACHUE, NPHBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIWH;
NPOBOAMTH JOKa3aTeIbHbIC PacCyKICHHS MPH PEIICHUH 3a1ad, OI[CHUBATh
1 JOTHYECKYI0  TPAaBWJIBHOCTh  PAcCYXJICHHUH; yMEHHE OIepHpOBATh
TOHSTHSAMHU: MHOXXECTBO, TTOJMHOXECTBO, OINEPAIlMM HAJ MHOXKECTBAMH;
YMEHHE UCIOJNB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar  Jis
OITMCAHUS PEATBbHBIX MPOIIECCOB M SBJICHUH M NMPU PEIICHUU 3a]ad, B TOM
qHcIie U3 IPYTHX Y4eOHBIX MPEJIMETOB; YMEHUE ONEPHPOBATH MOHATHIMU:
rpad, CBA3HBINA rpad, 1epeBo, MUK, Tpad Ha IIOCKOCTH; YMEHHE 33/1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMYHBIMHU CIIOCOOAMU; UCIOIB30BaTh Tpadbl Mpu

pEIICHNH 3a1a4

YMeHue onepupoBaTh MOHSITUSIMM: HATypalbHOE YHUCIO, LIEJI0€ YUCIO,
CTCIICHb C LCJIBIM IOKAa3aTCJICM, KOPCHb HaTypaanoﬁ CTCIICHHU, CTCIICHD C
paloHaJIbHBIM MOKAa3aTeleM, CTENeHb C JCHCTBUTENbHBIM IMOKA3aTeseM,
HOFapI/I(l)M quciia, CHMHYC, KOCHMHYC MW TaHI'CHC IIPOU3BOJIBHOI'O 4YHCIIA,
OCTaTOK IO MOAYJIO, pallMOHAIbHOE YHUCIIO, UPPALUOHATIBHOE YHUCIIO,
MHOXXCCTBa HATypaJbHbIX, UCJbIX, PalUuOHAJIbHbIX, IIGIZCTBPITGJIBHLIX
2 YuCeN; yMEHUE UCTIOIb30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBITUN OOIIHiA
JIeNUTEeNb W HauUMeHbllee o0Iee KpaTHoe, anroput™M EBkiampma mnpu
pelIeHn 33aa4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3UIIMOHHBIMH CHUCTEMaMHU
CUUCJICHUA; YMCHUC BBIIIOJHATH BHIYHUCIICHUC 3HA4YCHUH U Hpeo6pa3013aHH51
BBIpQXCHUIH CO CTENEHsSMH W JorapudmMaMu, MpeoOpa3oBaHUs IPOOHO-
palMOHAIBHBIX  BBIPAXKCHUM;  yMEHUE  ONEPUPOBATb  IMOHATUSAMM:

MOCTIeIOBATEIbHOCTh, apHU(MeTH4ecKass IPOTPECCHs], T'eOMETpUIeCcKast



nporpeccusi, OECKOHEYHO YyObIBarolas TIeoMETpUYecKas Iporpeccus;
YMEHHME 3a/aBaTh II0CIEJOBATEIbHOCTH, B TOM UHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (POpPMyYJI; YMEHUE ONEPUPOBATh MOHATHSAMU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCNA, MOIYyJb W apryMeHT
KOMIUIEKCHOTO ~ 4Hucia, (Gopma  3alMCH  KOMIUIEKCHBIX  4HCell
(reomeTpuyeckas, TPUTOHOMETpHUYECKass M airedpamyeckas); yMeTh
IIPOU3BOJUTh apU(PMETHUECKUE MAEUCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MIPUBOAUTH MIPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YHUCENl; OIEepHUpOBAaTh
NOHATHSIMM:  MaTpuua 2X2  wu  3x3, omnpenenureiab  MaTpUIBL,

reOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue OnepupoBaTh MOHATHAMU: PaLMOHAIbHBIE, HPpPALMOHAIbHBIC,
MOKa3aTeIbHbIE, CTENEHHBIE, JIOrapu(pMUUYECKUE, TPUTOHOMETPUUECKUE
YPaBHEHUS M HEPABEHCTBA, MX CHUCTEMBI, YMEHUE OIEPUPOBATH
MOHATUSIMHU: TOXIIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIbHOCTD
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO pPaA3JIMYHBIX MPUEMOB; pPEILATH
YPABHEHUS, HEPABEHCTBA W CHCTEMBl C IApaMETPOM; IPUMEHATH
YPAaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI Ul PEIICHUS MAaTEeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTell HayKu U peanbHON KU3HU

YMeHue omnepupoBaTh HOHATHAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCTh (PYHKIIUH, OTPAaHHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTBH
(GyHKIMH, SKCTpeMyM (QYHKLIWH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(GyHKIMHM Ha TIPOMEXYTKE, HEMpephIBHAS (PYHKIIMS, aCUMIITOTHI Tpaduka
GyHKIIMY, TIepBas W BTOpas MPOW3BOJHAS (YHKIIUU, TEOMETPUUYECCKUN U
(bU3UYeCKUd CMBICI TPOW3BOJHOW, TIEPBOOOpa3Has, ONPEACIEHHBIN
WHTETpAN, YMEHHE HaxXOMUTh ACUMNOTOTHI Tpaduka (PYHKINH, YMEHUE
BBIUUCIIATH  NPOW3BOAHBIC  CYMMBI, TPOU3BENCHHS, YaCTHOTO U
KOMITO3UIIMU (PYHKIMN, HAXOIUTh YpaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMY; yMEHHE HaXOIUTh MPOU3BOJHBIC JJIEMEHTAPHBIX (QYHKIUH;
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO [UIA HCCIEAOBAaHHUS (DYHKIIHIA,
HaXOJWUTh HAWOONIbIIME W HAWMEHBIINE 3HAYCHUs (YHKIUH; CTPOHTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BaHUEM alllapara MaTeMaTHYeCKOro
aHalin3a; TPUMEHATh TPOM3BOJHYIO [UIS HAXOXICHUS HAWIY4Ilero
pelieHuss B TMPUKIAAHBIX, B TOM YHCJIE COIMAIbHO-SKOHOMHUYECKUX U

(bU3MYeCKUX 3a/1auax; HAaXOJIUTh TUIOMIAJAN U 00BEMBI PUTYP C IMTOMOIIIBIO



HUHTErpaia;, MNpUBOAWTL HNPHUMEPbI MATEMATUYCCKOrO MOACIIMPOBAHUA C

noMoIbIo AU QepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIUS,
KoMMo3uusl (PyHKIUH, nuHEHHAas (QYHKOWSA, KBaapaTHudHas (QyHKIHSA,
pauMoHanbHast (QYHKLUS, CTeNeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, TOKa3aTelbHas W
aorapupmuueckasi (QYHKLUHUH; YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
GyHKIMHA,  BBINONHATH  mpeoOpa3oBaHusi  rpadukoB  GyHKIWH,
UCIOJIb30BaTh TPaQUKHU JUIsl U3YYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnn 3a7ad W3 APYTruX Y4eOHBIX NPEAMETOB W 3a/1ad U3 peallbHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXAy BeIUYMHAMU;
WCTIOJh30BaTh CBOWCTBA M TpaduKu (YHKUWH JUIS pEeIICHHUsS ypaBHEHHIA,
HEpaBEHCTB M 3a/Jad C IapaMeTpaMu; H300pakaTh Ha KOOPIAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUI YpPaBHEHUH, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCJIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JBHXKEHUE, paboTy, CTOUMOCTh TOBAapOB U
yCIIyT, HaJOTH, 3aJjaud U3 00JIaCTH YNpaBJICHUS JUYHBIMH U CEMEHHBIMU
(MHaHCaAMM); COCTAaBJATh BBIPAKCHHS, YpPaBHEHHS, HEPaBEHCTBA WU HX
CUCTEMBI IO YCJOBMIO 3aJjaud, HCCIIEOBaTh IMOJIYYEHHOE pEIIEHUE U
OLICHMBATh TMPaBJONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peaJIbHbIE CUTyallUd Ha SI3bIKE MAaTEMaTHKHU; COCTaBIISITh BBIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
MOCTPOEHHBIE ~ MOJEIM C  HCIOJb30BAaHMEM  ammapara  ainreOpsl,

HMHTEPIPETUPOBATH MOJTYUYEHHBINH pe3yabTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apuMeTHUEcKoe, MeIHuaHa,
HauOoJblllee U HAMMEHBIIIee 3HAYCHHUsI, Pa3Max, TUCIIEPCHs, CTAaHIApPTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
nH(pOpMaIKIO, IPEJCTaBICHHYIO B TabJiHIax, HAa AUarpammax, rpadukax,
OTpPaXKAIOLIYyI0 CBOWCTBA peajbHBIX MPOLECCOB U SBJICHUI; MPEICTABIATH
nH(pOpMALIMI0O C TOMOIIBI0 TaONWIl W JAWarpaMM; HCCIeA0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHCIIE C IMPUMEHEHHEM TpadUuIeCKIX
METOJIOB M 3JIEKTPOHHBIX CPENICTB; rpapuyecKu UCClIe0BAaTh COBMECTHBIC

HaOJII0/IEHUS C TIOMOIIBIO TUarpaMM pacCeMBaHUs U JIMHEHHOU perpeccuu

YMeHne onepupoBaTh IOHATHAMH: CIyYaWHBIA OIBIT W CIy4ailHOE

COGHTI/IC, BCPOATHOCTDH cnyqaﬁHoro C06LITI/I$I; YMCHHUEC BBIYHUCIIATH
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BEPOSTHOCTh C KCIIOJIb30BAaHUEM TpapUUECKUX METOAOB; TPUMEHSTH
(bopMyJBl CIOKEHUST W YMHOXEHHS BEpOSATHOCTEH, (QopMyiy MOIHOM
BeposTHOCTH, hopmyny bepHyiin, komOuHaTOpHBIE (DAKTHI U (HOPMYJIHI,
OLICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; yMEHHE OIEepPUpPOBATH
MOHATUSIMHU:  CIIydaiiHasi BEJIHMYHMHA, paclpeleliecHue BEpOSTHOCTEH,
MaTeMaTH4eCKoe OXUJAaHWEe, AHUCIIEPCHs U CTAaHIAPTHOE OTKIOHECHHE
CIlydallHOW  BENWYMHBL, (QYHKIHUHA pacupefciiecHHs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAaJIbHOTO paclpe/ieIiCHUI; YMCHHE
HCIIOJIL30BaTh CBOMCTBA N3YUCHHBIX paCHpC)IeJ'ICHI/Iﬁ AJI1 pCHICHUSA 3aaa4,
3HAaKOMCTBO C MOHSATHSMU: 3aKOH OOJIBIIMX YHCEJ, METOJbI BHIOOPOYHBIX
HCCIENOBAaHUN; yMEHHE IPUBOJUTH IPUMEPHl TPOSBICHHUS 3aKOHA
OOJIBIIIMX YHUCEN B TPUPOJHBIX U OOIIECCTBEHHBIX SIBJICHHUSAX; yMCHHUE
OIIEPUPOBATH MOHATUSMHU: COYCTAHWE, MEPECTAHOBKA, YHCIO COYCTAHH,
YHCIO  TEPEeCTaHOBOK; OwHOM  HbIOTOHA;  yMEHHE  TPUMEHSTH
KOMOHMHATOpHBIE (DAKTHI M PACCYKICHUS IS PEUICHUS 3a]a4;, OIICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHII; COCTABJIATH BEPOSTHOCTHYIO MOJCTh U

MHTEPIPETUPOBATH ITOITYUYEHHBIN PE3yJIbTAT

YMeHue omnepupoBaTh IMOHATUSAMHU: TOYKA, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA yIJIa, INIOCKUN YToJl, IBYTpaHHBIM
yToJI, TPEXTPaHHBIM Yroj, CKpELUBAIOLIUECs NpsIMble, apauieIbHOCTh U
NEePHIEHAUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEHM, Yrojd MEXIy HpsIMbIMH,
yroJl MeXAy NpsAMONM M IJIOCKOCTBIO, Yrojl MEXIy IUIOCKOCTAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY MpsIMbIMU,
paccTosiHUE MEXIY IUIOCKOCTSMM; YMEHHE MCIIONIb30BaTh NPU PELICHUU
3a1a4 M3yuyeHHbIe (PaKThl U TEOPEMBbI IUIAHUMETPUU; YMEHHUE OLIEHHWBATH
pasMepbl  OOBEKTOB OKPY)KAIOLIETO MHpa; CTPOUTH MaTEeMaTUYECKHE
MOJEIH C MOMOIIbI0 TE€OMETPUYECKHUX TMOHATHI M BEJIMYMH, DPEIaTh

CBA3aHHLIC C HUMU IMPAKTUYCCKUC 3aa4r

YMeHue omepupoBaTh MOHATHUAMU: IUIOMIAIL (GUIYphl, 00BEM (GUIYpHI,
MHOTOTPAaHHHK, MPaBHIBHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
KyO, napamjienenunen, NpusMa, HUpamMuaa, Qurypa M MOBEPXHOCTb
BpalICHUs, IWIMHAP, KOHyc, map, cdepa, mromans cepsl, IUIOMAAb
MOBEPXHOCTH MHUPAMUMbI, TNPHU3MBI, KOHyCa, LWIMHApPA, O0BEM Kyoba,
HIPSMOYTOJIBHOTO MapaUlesienuiea, NUPaMUAAbl, HPU3MBI, LWIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca W IMIMHIPA,

nmapaui€JIbHbBIC OCH HWJIWM OCHOBAHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTD,
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12

13

Kacamomasca cdeppl, UWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHUE
MHOTOIpaHHHKa, W300pakaTh MHOTOTPAHHUKH, (UTYpPBHI M MOBEPXHOCTH
BpALlEHUs, UX CEUYEHHsI, B TOM YHUCIJIE C MIOMOUIBbIO IEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKHX (PUTYp, CAMOCTOSTENHHO
(dbopMynupoBaTh ONpeeeHUs] U3y4yaeMbIX (QUTyp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'E€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
onpoBepraThb HX; YMEHHE TNPOBOJAUTH KiaccupuKanuio ¢Guryp 1o
pPa3IUYHBIM TMpPHU3HAKaM, BBINOTHATH HEOOXOIUMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHITHSIMH: JBIKCHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHUS Ha IUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TIpeoOpazoBaHue MOAOOWS, TOMOOHBIE (UTYPBI, yMCHHE
pacro3HaBaTh paBHbIC W TMOAOOHBIC (UTYPHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpPE; UCTIOIH30BaTh T€OMETPUICCKIEC OTHOIICHUS TIPH
pCIICHUH 3aJla4; HAXOJWUTh T'€OMETPHUYECKUE BEIUYMHBI (JJIMHA, YTOJ,
Iomaab, 00BEM) MPU PEIICHUU 3a7ad U3 JPYTHX yUYSOHBIX MPEIMETOB U
U3 pealbHOW JKM3HH, YMCHHE BBIYHMCISATH T€OMETPUYCCKHE BEIUYMHBI
(mmHA, yroiy, mioOmanb, OOBEM, IUIOMIAAP MOBEPXHOCTH), HCIIONB3YS
U3yYeHHbIE (OPMYJIBI U METOIbI, B TOM YHCIIC: IUIOMIA[b MOBEPXHOCTH
MUpaMUIBI, TPU3MBI, KOHYyCa, MIJIMHIpPA, TUIOMaab cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — TapaJUIeNICNUIIe/ia, THPAMUAbBI, TPH3MBI, [WIAHIPA,

KOHYCa, 1l1apa; yMEHHE HaXOAUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYp

YMeHue onepupoBaTh MOHATUSMHU: MPSIMOYTOJbHAsI CUCTEMa KOOpIMHAT,
BEKTOpP, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEJCHNE BEKTOpa Ha YHCIO, pa3jOkKEeHHe BEeKTopa Mo Oasucy,
CKAJIIPHOE TPOMU3BEJCHUE, BEKTOPHOE NPOU3BEIACHUE, YIOJl MEXAY
BEKTOpaMH; YMEHHME HCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBINA METOJ

JUISL pEeIlIeHUs] TEOMETPUUYECKUX 3a1a4 U 3a7a4 APYTruX y4eOHbIX IPEeIMETOB

YMeHne BeIOMpAaTh MOAXOASIIANA METOJT IS PEIICHUS 3a/1aui; TOHUMaHHE
3HAYUMOCTH MATEMATHKH B W3YYCHWU NPHUPOIHBIX U OOIIECTBEHHBIX
MPOIIECCOB M SBJICHWH, YMEHHE pacClO3HABaTh IMPOSBICHUE 3aKOHOB
MaTEeMaTHUK{ B MCKYCCTBE, YMEHUE MPUBOIUTH MPUMEPHI MAaTEMaTHIECKUX

OTKPBITUH POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAyKH



HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMBIX HA EI'D

HO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna u BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haku 1e1MMOCTH LEIbIX YUCET
12 Panyonanenple  uyucna. OOBIKHOBEHHBIE U JIECATHYHBIE JpPOOM, MPOLEHTHI,
‘ OeCKOHEUHBIE IEPUOTUIECKUE IPOOH
13 Apudmerndecknii KOpeHb HATypalbHOUW cTerneHu. J[eWcTBUS ¢ apupMeTHIECKIMHU
. KOPHSIMM HaTypajibHON CTENIEHH
1.4 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paloHalbHbIM oka3aTesneM. CBOMCTBa
. CTEIIEHU
L5 CuHyC, KOCHMHYC M TaHI€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudynble U HaTypajibHbIE JOrapupMbl
JeiicTBuTenpHble uyncna. ApupMeTHYecKHe Omepanud C  JIeHCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOarkEéHHbIe BEIYUCIIECHUS, IPAaBUIa OKPYTJICHHs, TPUKUAKA U OLIEHKa
pe3ynbTaTa BEIYUCICHAN
1.8 [IpeobOpazoBanue BhIpaKEHUN
1.9 KowmruiekcHeie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliOHaNbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuroHomeTpruyeckue ypaBHEHUS
24 [Toxa3zaTenpHbIE U JOrapUPMHUUECKUE YPABHEHUS
2.5 Llenble u 1pOOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanroHanbHble HEPABEHCTBA
2.7 [Toka3zarenbHble U TOrapupMUIECKre HEPaBEHCTBA
2.8 TpuroHomeTpuieckre HEpaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuiia cucTembl TMHEWHBIX ypaBHeHUN. OnpeennuTenb MaTpHULIbl
3 @yHKIMU U TpaduKu



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
52

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OyHkusg, cnocoOwsl 3amanus GyHknuu. ['paduk dyaknum. B3zauMHO oOpaTHBIC

¢ynkunu. YétHpie 1 HeuéTHBIC QyHKIMU. [leproanmueckue GyHKIIH

OOnactp ompeneneHuss W MHOXECTBO 3HadeHWH ¢yHkumu. Hymn ¢yHKmm.
[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
MakcumMyMbl 1 MUHUMYMBI (yHKIMM. HaumOomnbiiee M HavMeHbIIee 3HAYCHUE

(GYHKIIMN Ha TPOMEKYTKE

CreneHHass (QyHKUMS C HaTypaJbHbIM M LE€JbIM IoKa3zareneM. EE cpoiicTBa u

rpaduk. CBoiicTBa u rpaduK KOpHS N-0if CTENIEHU
Tpuronomerpuueckue GyHKIIUHA, UX CBOMCTBA U TpaduKu
[TokazaTenpHas u norapudmudeckas GyHKIINN, KX CBOWCTBA U TPapUKH

Toukm paspeiBa. AcumntoTel rpadukoB QyHKiuid. CBoiicTBa  (QYyHKIIUH,

HENPEPBIBHBIX HA OTPE3KE
IlocieqoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCIEN0BAaTEILHOCTEN
Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmyria CI0XKHBIX TPOLIEHTOB
Hayasa MmaTemaTHueckoro aHajinsa

[IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FMeMEHTAPHBIX (DYHKITHIA

[IpumeHeHne mNPOM3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxaeHne HaubosblIero 1 HauMEHBIIETo 3HaueHUs (QyHKIMU Ha

OTpe3Ke
[TepBooOpasnas. MaTETpan

MHoxecTBa U JIOTHKa

MHoOXxecTBO, ornepauy HajJ MHOKecTBamu. J{uarpammel Diinepa — Benna
Jloruka

BeposiTHOCT 1 cTaTUCTHKA

OnucarenpHas CTaTUCTUKA

BepostHocTh

Kombunatopuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsiMbIE ¥ IJIOCKOCTH B MTPOCTPAHCTBE
MHOrorpaHHuKu

Tena v MOBEpXHOCTH BpaILlEHUS

Koopaunats! 1 BEKTOpBI



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

Anre6pa u Havasila MaTemMaTuueckoro ananusa. 10-11 kmaccel. ba3zoBbiii 1
yriyoneHusiil yposau/ [11.A.Anmumos — M., [Ipocsemienune, 2024 r.

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

Metoauueckoe nmocobue. Matemaruka. 10-11 kmaccel yriayOneHHbINH yPOBEHb

(2023 r.) na caiite ECOO

http://mathnet.spb.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2
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