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INOACHUTEJIbBHASA 3AIINCKA

VY4eOHblii Kypc «Anredpa M Hayala MaTeMaTHYECKOTO aHAJIN3a» SBISETCS
OHUM U3 HauOoJjiee 3HAYMMBIX B MpPOrpaMMe CpEAHEro oOIero ooOpa3oBaHus,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEYMBAET HMHCTPYMEHTAIbHYIO 0a3zy s
U3Y4YEHHUS! BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYroil CTOPOHBI, (opMuUpYeET
JOTHYECKOoe U abCTPaKTHOE MBIIIJICHHE 00yJaroIUXcsl Ha YpOBHE, HEOOXOAMMOM ISt
OCBOEHHUS HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH M JPYTHX
qucuuIUiiH. B pamkax maHHoro ydeGHOro Kypca oOydarolivecs OBJaJeBaloT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KoTopas (opMylIupyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKO# opMme.

Y4eOHplii Kypc anreOpbl M Hauajdl MaTeMaTHYeCKOrO aHalli3a 3aKJIaJbIBacT
OCHOBY JUIsl YCIICIIHOTO OBJAaJACHUSA 3akoHaAaMU (UBUKH, XUMUHU, OWOJIOTUH,
NOHMMAaHUS OCHOBHBIX TEHJCHLUN PAa3BUTUS SKOHOMUKU U OOIIECTBEHHOH JKU3HH,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IUPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO WCIIONb30BaTh WX I JalbHEHIIero oOpa3oBaHUsS U B
NOBCEAHEBHON XU3HU. B TO ke BpeMs OBIaJeHUE aOCTPAKTHBIMU U JIOTUYECKU
CTPOIMMH KOHCTPYKIUSIMHU aJIreOpbl 1 MAaTEMAaTHYECKOI0 aHAJIN3a Pa3BUBAET YMEHUE
HaXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH HCTUHHOCTb, I0Ka3bIBaTh YTBEPKIACHUS C
NOMOUIbI0 HMHAYKIMM M pPacCyXIaThb NEAYKTHBHO, HCIOJB30BaTh 0000IIEHUE U
KOHKpPETH3alMIo, a0CTparupoBaHWE M AaHAJIOrUI0, (QOpPMHUPYET KpEaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xoxe wu3ywenust yuyeOHOro kypca «Ainrebpa M Hadajga MaTeMaTH4YE€CKOrO
aHalin3a» OOyyaroluecsl MOJIy4yalOT HOBBIM OIBIT pelIeHHs NPUKIAIHBIX 3ajad,
CaMOCTOATENIBHOTO ITOCTPOEHUsT MaTeMaTHYEeCKUX MOJEIEH pEaJbHbIX CHUTYALMM,
MHTEPHPETALNUN NOJYYCHHBIX PEIICHUH, 3HAKOMSTCS C IPUMEpaMi MaTeMaTHYECKUX
3aKOHOMEpPHOCTE B  MpUPOJE, HAyKe U HCKYCCTBE, C  BbIAAIOLIUMUCA
MaTE€MaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VY4eOHbII Kypc 007aaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM MOTEHIHAIIOM,
KOTOpPBIM  peanu3yercss Kak uepe3 YueOHbIi Marepuan, CrocoOCTBYIOIINNA
(GOpMHpPOBAHHIO HAYYHOTO MHUPOBO33PEHHUs, TaKk M uepe3 crneuuduxky ydeOHOU
NEeATEIbHOCTH,  TpeOylolmeld  MpOAODKUTENIbHONM  KOHIIEHTPAallMd  BHUMAaHMS,
CaMOCTOATEJIbHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYEHHBIA PE3YIbTaT.

B ocHoBe MeTonuku o0ydeHus anreOpe U HavyajaM MaTeMaTHYeCKOTo aHajln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI O0yYEHHUS.

B cTpykType yuebHOro Kypca «Anredpa U Hayajga MaTeMaTHUYECKOTO aHaM3a»
BBIJICJICHBl  CIIEYIOLIME  COJEpKATEIbHO-METOANYECKUEe JmHuK: «Yucna
BbIYHCIICHUs, «DyHKkumu U Trpaduim», «YpaBHEHUS W HepaBeHCTBay, «Hauama
MaTeMaTU4ecKoro  aHainu3a», «MHOXecTBa W  JOruka». Bce  OCHOBHbIE
COJIEpPKATeIbHO-METOIMYECKHE JIMHUM M3YYalOTCs Ha MPOTSHKEHUU JBYX JIET
oOy4eHHs] HAa YPOBHE CpeJHEro o0miero oopa3oBaHusi, €CTECTBEHHO JOMOIHSS IPYT



Jpyra ¥ NOCTENEeHHO HACHIIIAsICh HOBBIMU TeMaMu U pa3fenamu. JJaHHbIN yueOHbIi
KypC SIBJISIETCSI MHTETPATUBHBIM, IIOCKOJBKY OOBEAMHSIET B cebe coaep:KaHue
HECKOJbKMX MAaTeMaTUYeCKUX ITUCHUIUIMH, TaKUX Kak airedpa, TPUTOHOMETpHS,
MaTE€MaTUYECKU aHaIU3, TEOPUSI MHOKECTB, MaTeMaTUYeCcKas Joruka u apyrue. Ilo
MEepe TOro Kak OOydarollHecs OBJIAJEBAIOT BCE 00Jiee NIMPOKHUM MaTEMaTUYECKUM
anmapaToM, y HUX MOCJEI0BaTEIbHO (HOPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTUYECKYI0O MOJENb pPEalbHOM CHUTyallud, NPUMEHSTh 3HAHUA,
NOJIyYEHHBbIE TIPH HW3YYEHUM YYEOHOro Kypca, UIsl PEHIEHUS CaMOCTOSTEIBHO
cOpMyJIMPOBAHHON MAaTeMaTUYECKOW 3aJayd, a 3aTeM HWHTEPIPETHPOBATH CBOU
OTBET.

CopnepkarenbHO-MeTOaUYECKass JHHUS «Yucia U BBIYUCICHHS» 3aBEpIlacT
dbopMHpOBaHUE HABBIKOB MCIIOJIB30BAHUS JIEUCTBUTENIBHBIX YUCE, KOTOpPOe ObLIO
HAayaToO Ha ypOBHE OCHOBHOTro 001iero oOpazoBanusa. Ha ypoBHe cpegHero ooOiiero
oOpa3oBaHus 0c000€ BHUMaHUE yienseTcs (OpMUPOBAHUIO HABBIKOB PAIMOHAIBHBIX
BBIUMCJICHUH, BKIIOYAIOIIUX B c€0s1 MCHOIb30BAaHUE PA3INYHBIX (OPM 3alMCH YUCIIA,
YMEHHE JAeNaTh NPUKUIKY, BBIIOJIHATH NPUOIMKEHHBIE BBIYMCICHMS, OLICHHUBATH
YHCIIOBBIE BBIPAXEHUs, padbOTaTh C MAaTEMaTHYECKUMH KOHCTAHTaMHU. 3HAKOMBIE
oOy4aronMMcsi ~ MHOXXECTBAa  HATypajbHBIX,  LEJbIX,  pAlHOHAJIBHBIX U
JNEHUCTBUTEIBHBIX YUCEN TONMOJIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX yncen. B kaxaom
U3 3TUX MHOYKECTB pacCMaTPUBAIOTCSI CBOMCTBEHHbIE €My CHEU(PUUECKUE 3a/1aul U
OIlEpalllu: JICJICHUE HALIEJI0, ONIEPUPOBAHUE OCTATKAMH HAa MHOKECTBE LIEJIBbIX YUCEIL,
0COOBIE CBOMCTBAa PpALMOHAIBHBIX W HMPPALMOHAIBHBIX YHCEN, apu(pMeTHYecKue
olnepaluy, a Tak)Ke H3BJIIEYEHUE KOPHS HaTypajJbHOM CTENEHHM HAa MHOMXECTBE
KOMILJIEKCHBIX ~ 4HMcel. brarogapsi MoOCienoBaTeIbHOMY PAcCIIUPEHUI0  KpyTra
UCIIOJIB3YEMBIX YHMCEJ W 3HAKOMCTBY C BO3MOYKHOCTSIMM HMX NPHUMEHEHMS I
pellleHusl pa3IuyHbIX 3a1a4 (OpMHUpYETCs MPEACTABIECHUE O €IMHCTBE MATEMAaTUKU
KaK Hayku M €€ pojad B TMOCTPOCHUU MOJENEl peallbHOr0 MHpa, LIUPOKO
UCIOJIb3YIOTCSL 0000IIEHNE U KOHKPETH3ALUA.

JIuaus «YpaBHEHHsT W HEPABEHCTBAa» pPEANIM3YETCS HA NPOTSIKEHHH BCETO
oOyueHusl Ha YpOBHE CpeAHero oOuiero o0pa3zoBaHusi, HOCKOJIbKY B KaXJI0M pas3zelie
[Iporpammel IpeIyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3anad. B pesynbrare
oOydJaroniyecsi OBJJCBAIOT PA3JIMYHBIMU METOAAMH PEIICHHUS] PallMOHAIbHBIX,
UPpPALMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTapU(PMHUUECKUX U TPUTOHOMETPUUECKHUX
YPAaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXe 3aJad, COJAEpXKallMX IapameTpsl.
[TosrydyeHHble yMEHHMSI IIHPOKO HCIOJIB3YIOTCS TPH MCCIEAOBAHUU (PYHKUIUN C
MOMOILBIO TPOU3BOAHON, MPU PEILICHUN MPUKIIAIHBIX 33]1a4 U 337a4 Ha HaXO0XJACHHUE
HaMOOJIbIINX W HAUMEHBIIMX 3HaueHUW (yHKUMU. JlaHHAs copepxaTesbHas JTUHUS
BKJIIOYAET B c€0s Takke (POPMUPOBAHUE YMEHUH BBIMIOJIHITH PACUEThI O PopMyIiam,
npeoOpa3oBaHusl  PAlMOHANBHBIX, HWPPALUMOHATIBHBIX M  TPUTOHOMETPHUUECKHX
BBIPOKEHUM, a TAKXKE BBIPAKEHUMN, COJIEPXKAIUX CTENEHU U Jorapudmel. biaarogaps
U3YUYEHUIO alreOpanyeckoro marepuaia MPOUCXOAMUT JlajbHEHIIee pa3BUTHE



QJITOPUTMUYECKOIO M a0CTPAKTHOIO MBIIUIEHUS O0y4aroumxcs, (QOpMHUPYIOTCS
HaBbIKM JIEAYKTHBHBIX pacCyKIAEHMH, paboTbl € CHUMBOJIBHBIMH (popmamu,
IIPE/ICTABIICHNS] 3AKOHOMEPHOCTEH M 3aBUCHMOCTEN B BHJIC PABEHCTB U HEPABEHCTB.
Anrebpa mpeanaraet 3Q(QeKTUBHbIE MHCTPYMEHTHI [JISl PEIICHUS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HarjsiqHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeTouyeckass JuHUS «DyHKIMH U rpapuKu»  TECHO
NEperuieTaeTcsd ¢ JAPYTMMH JIMHUSMU Y4Y€OHOro Kypca, IOCKOJbKY B KaKOM-TO
CMBICJE 3aJa€T IMOCIEAOBATEILHOCTh U3y4YeHUsl MaTepuana. V3ydeHue CTeneHHOW,
MOKa3aTeIbHOM, JOrapu(PMUIECKON U TPUTOHOMETPUUIECKUX (YHKIUI, X CBOUCTB U
rpauKoB, HCIOJIb30BaHHWE (YHKUMH JUId peleHus 3ajad W3 JAPYyrux Y4eOHbIX
IIPEIMETOB U PEaJIbHOM )KM3HU TECHO CBA3aHO KaK C MATEMaTUYECKUM aHAJIU30M, TaK
U C pElIEHUEM ypaBHEHHUI W HepaBeHCTB. [Ipu 3TOM 0oJibllIOE BHUMAHUE yIETsAETCS
(OpMHUPOBAHUIO YMEHUS BhIpaKaTh (POpMyJIaMHU 3aBUCUMOCTH MEXIY Pa3Iu4yHbIMU
BEJIMYMHAMU, UCCIIEI0BATh MOJyUYeHHbIE QYHKIUHN, CTPOUTh UX Tpaduku. Marepuai
TOM COJEP)KATEJIbHOM JIMHUM HalEJIeH Ha pa3BUTHE YMEHMM U HaBBIKOB,
MO3BOJIIOIIMX BBIPAXXaTh 3aBUCUMOCTH MEXAY BEIUYMHAMU B pazIU4HON (opme:
aHAIMTHYECKOU, rpaduyeckoi U cioBecHOM. Ero uzyuenue cnocoOCTBYET pa3BUTHUIO
QITOPUTMHYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOLIEHUI0O M KOHKPETU3ALHH,
VCITOJIB30BAHUIO AaHAJIOTH.

ConepxarenpHass JinHHMS «Hagasa maTeMaTH4yecKoro aHaliu3a» I03BOJISET
CYILIECTBEHHO PACIIUPUTh KPyr KaK MaTeMaTU4YeCKHUX, TaK W NPHUKIAJHBIX 3ajad,
JOCTYIHBIX OOYy4YaromMMCs, TaK KaK Yy HHUX IMOSBISETCS BO3MOXXHOCTb CTPOUTH
rpa@uKy  CHOXKHBIX (YHKIMI, ONpenensiTh UX HauOONbIIME W HaWMEHbIINE
3HAYEHUsI, BBIYUCIATH IJIOWAAM (GUIYp U OOBEMBI Tell, HAXOAUTb CKOPOCTU U
YCKOpeHHMsl TnpoueccoB. [laHHas coaepkarenpHas JMHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOCHHUS MAaT€MaTUYECKHX MOJENel peajbHbIX CHUTYalHil,
MO3BOJISIET HAXOAUTh HAaWJIyylllee PEeIIeHHE B MPUKIAIHBIX, B TOM YHCIIE COLUATIBHO-
DKOHOMHMYECKHUX, 3a/ladax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOI'O aHajau3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (POPMaJIbHO-JIOTUYECKOTO M KPEaTHUBHOIO
MBILUICHUS, (OPMUPOBAHUIO YMEHUN  pacro3HaBaTb MPOSBICHUS  3aKOHOB
MaTE€MaTUKHU B HayKe, TEXHUKE U UCKyccTBe. OOyuaronumecs y3HalT O BbIIAIOIIUXCS
pe3yibTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHUKW Kak HayKu, U o0 ux
aBTOpAXx.

CopepxxarenpHO-MeTOANYECKass JUHUSA «MHOXKECTBa M JIOTHKA» BKJIIOYAET B
ceOsi DJEMEHThl TEOpPUU MHOXKECTB U MaTEMaTHYECKOM JIOTUKH. TeopeTuko-
MHO>KECTBEHHBIE TIPEJICTABIICHUS IPOHU3BIBAIOT BECh KyPC IIKOJIBHOW MaTeMaTUKU U
npeajiaraloT HamOoJjiee YHUBEPCAIbHBIA SA3BbIK, OOBEAMHSIOUIMNA BCE pa3Jiesbl
MaTeMaTUKM W €€ NPWIOKEHUH, OHM CBS3bIBAIOT pPAa3HbIE MaTEMaTUYECKHE
JUCLUUIUIMHBL M HMX NOPWIOKEHUS B eauHoe 1enoe. llo3toMy BaxHO nath
BO3MOXXHOCTh ~ OOy4YaroIIeMycCsi IOHUMAaTb TEOPETHUKO-MHOXKECTBEHHBIN  S3BIK



COBpPEMEHHOW MAaTEMAaTHKH M HCIIOJIb30BaTh €T0 ISl BBIPAKCHHS CBOUX MBICIICH.
JlpyruM  BaXKHBIM TPHU3HAKOM MaTEeMaTHKHM KaK HayKd CJeayeT NpuU3HaTh
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBAaHUH U CIICOBAHNE ONPECIEHHBIM MTPaBHIIaM
IIOCTPOCHHUS JIOKA3aTEJILCTB. 3HAKOMCTBO C JJICMCHTAMH MAaTEMaTHUSCKOH JIOTUKH
CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIICHUS OOYYArOIIUXCS, TO3BOJIICT UM
CTPOUTH CBOHM PACCY)KIICHUS Ha OCHOBE JIOTHUECKHUX MpaBWI, POPMHUPYET HABBIKU
KPUTHUYECKOTO MBIIIICHHUS.

B yuebHomM Kkypce «AnreOpa W Hadaga MaTEMaTHYECKOTO aHaIH3a»
IMPHUCYTCTBYIOT OCHOBBI MAaTEMATHYECKOTO MOJCIUPOBAHUS, KOTOPHIE NPHU3BaHBI
CrocoOCTBOBaTh  (DOPMHPOBAHHUIO HABBIKOB TOCTPOCHHSI MOJEICH peaTbHBIX
CUTyaIluii, WCCIEOBAaHUSA OSTUX MOJEIed C TIIOMOIINBI0 ammapara anreopsl u
MaTEeMaTHYECKOTO aHalW3a, HWHTEPIpPETAllMd TIOMYyYEHHBIX pe3yJbTaToB. Takue
3aJlaHus BIUICTCHBI B KaKIbIA M3 Pa3/IeiiOB MPOTPaMMbI, ITOCKOJIBKY BECh MaTephall
y4eOHOro Kypca IIUPOKO HCIOJIB3YETCS JUIS PEHICHUS NPHKIAIHBIX 3anad. [lpu
pEIICHHH  pealbHbIX  MPaKTHYECKUX  3aJady  oOydJarmuecs  pa3BHBAIOT
HaOJIIOIaTeIbHOCTh, YMEHHWE HAaxOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThes,
WCIIOJIb30BaTh aHAJIOTHIO, 0000IIAaTh M KOHKPETU3UPOBATh MpodsieMy. JlesTenbHOCTD
110 GOPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 3a71a4 OPTraHU3yeTCs B MPOIIECCe
U3YYCHHUS BCEX TeM Yy4eOHOro Kypca «AurebOpa M Havaja MaTeMaTHYCCKOIO
aHaIIN3ay.

Ha m3yuenne yueOHOTO Kypca «Anrebpa v Hadajga MaTEMaTHUECKOTO aHAJIN3ay
orBoauTcs 272 4daca: B 10 kmacce — 136 wacoB (4 yaca B Henenmto), B 11 kiracce — 136
yacoB (4 Jaca B HEJIEINIO).



COAEPKAHUE OBYUYEHUA
10 KJTACC

Yuciaa v BBIYMCICHUA

Panmonanpupie ymcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OecKkOHEeUHbIE Iepuoandeckue Apobu. [lpumeHnenue npoOeld M NPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUW U PEANIbHOW KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudmeTrnueckue  omepanuuu ¢ JICUCTBUTEIBHBIMHU  YHCIaMd.  Moyinb
JNEHUCTBUTEIILHOTO YUCIA U €ro cBokcTBa. [IpuOnmkEHHbIE BBIYMCIICHHMS, TIPABUIIA
OKpPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIUUCICHUN.

Crenenp ¢ nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOJAIIEeH (POPMBI 3aIIMCH IEHCTBUTENBHBIX YNUCEN ISl PEILICHUS TPAKTUUYECKUX
3aJ1a4y ¥ NPEeCTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAIBHBIM II0OKAa3aTEIeM U €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIIBHBIM I0KA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHbIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC,
aApPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE NPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEUICHHS LEbIX U APOOHO-PAMOHANIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOTOYWICHbI OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koapurmentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COAEPKAIINX CTEIEHH U KOPHH.

HppauroHanpHble YpaBHEHUS. OcCHOBHBIE METO/IbI penieHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[Toka3zatenbHble ypaBHeHHS. OCHOBHBIE METOJBl PEIICHUS IMOKA3aTEIbHBIX
YpPaBHEHHU.

[IpeoOpazoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue YpaBHEHUS. OcCHOBHbIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHIA.
OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.

Pemienne cucrteM nMHEWHBIX ypaBHEHHUW. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreoMETPUYECKUH CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYEHUS, IPUMEHEHHUE OINPENACITUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHUW. PelleHue NpuKIaJHbBIX 3aJa4d C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccinenoBanume MOCTPOEHHOM MOAENU C
ITIOMOILIBIO MATPHUIL] U ONIPEIEIIUTEIIEH.



[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHUI W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHI M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3MyHbIX 00JIacTell HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

OyHKIMA, CrnocoObl 3amaHus ¢GyHKOuU. B3aumMHO oOpaTHbIE (QYHKIIHH.
Komnosumms Qynkiuii. I'paduk  yHkuu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

ObnacTh ompeneraeHus U MHOXECTBO 3HaueHU pynkumu. Hymm yskuuu.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIE U HeuéTHbIE pyHKUMU. [leproanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbospiiee 1 HauMeHbliee 3HaueHus1 GyHKIMU Ha TPOMEKYTKE.

Jluneiinasi, KBaapaTtuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

Crenennast QyHKIMS ¢ HATypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cTerneHu Kak (GyHKUUU OOpaTHOU
CTEIIEHH C HATYpaJbHbIM [IOKA3aTEIIEM.

[TokazatenbHass u Jjorapupmuyeckass (yHKUUHU, UX CBOWCTBA M TpadUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIICHUs ypABHEHUM.

TpuronomeTpruyeckass OKPYKHOCTb, OIIPENEICEHUE TPUTOHOMETPUUYECKUX
(GyHKIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTM B pEAJTbHBIX MPOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTeMaTH4ecKoOro aHajimsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUSA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTU4eCKOn VH]TyKIIUH. MOHOTOHHBIE U OTpaHUYECHHbIC
nocJe0BaTeNbHOCTH. VCTOpHsS BO3HHUKHOBEHHS MAaTEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast U reoMeTprueckas rnporpeccuu. beckoHeuHo yObiBaroIas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBbIBAIOILIEH reoOMEeTpUYeCKON
IIPOTrpeCCUU. JIMHENHBIA U 3KCIIOHEHIHAIBHBIN pOCT. Yucio e. @opmyia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPeccUuu JUisl PELIEHUs pealbHbIX —3a/ay
MPUKJIAJHOTO XapaKTepa.

HemnpepriBHble (GYyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkiuid. CBoiicTBa (GYHKIIMHA HEMPEPHIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PEIICHHs HepaBeHCTB. [IpuMeHeHue CBONCTB HEMpPEpPhIBHBIX
GbyHKUMNA 15 peleHus 3a1ay.

[lepBas u BTOpast npousBoaHble GyHKIMU. OnpeneneHue, reOMeTPUIECKUN 1
(bu3MYeCcKuil CMBICT TPOU3BOTHON. YpaBHEHUE KacaTeIbHOM K TpaduKy QyHKIUH.

[IpousBogHbIE  BIEMEHTApHBIX  (PYHKIUH. [Ipons3BogHass  CyMMBlI,
MPOU3BEJEHUS, HACTHOTO U KOMITO3ULIMK (PYHKIUH.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, oOmnepanuyu HaJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. IIpumeHeHuME TEOPETHKO-MHOKECTBEHHOIO —ammapara  JUJis



ONMCAHMS PEATbHBIX MPOLECCOB M SBJIICHWW, NPHU PEIICHUHM 3a1ad H3 JPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yuciia 1 BbIYMCICHUS

HatypaneHbie u uensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH IIEJIbIX
yucel, HanOonpmmii oOmuii memurens (manee — HOJ]) m HamMeHsblinee oOimee
kpaTtHoe (nanee — HOK), octarkoB no Moaymio, anropurma EBkiinja ass pemeHus
3a/1a4 B LENBIX YACIIAX.

KoMmmnekcHble yucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3allUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe Omnepanud ¢ KOMIUIEKCHBIMU
yrcaamMu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oif cTeneHU U3 KOMIUIEKCHOrO yucia. IIpumenenue
KOMIUIEKCHBIX YMCEI JUI pelieHusl (PU3MUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHNs U HEPABEHCTBA

CucreMa ¥ COBOKYNHOCTh YpPaBHEHHWH W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBHSI. PABHOCWIIBHBIE HEPABEHCTBA.

OTOop  KOpHEHl  TPUTOHOMETPUYECKMX  YPaBHEHUH €  MOMOUIBbIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEPaBeHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTEeNbHBIX U  JIOTApU(PMHUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS] CUCTEM W COBOKYITHOCTEH palMOHAJIBHBIX,
UPPALMOHATIBHBIX, TOKA3aTENIbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pa3MyHbIX oOJacTedl HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [OJTYyYEHHBIX PE3YJIbTATOB.

DOyHkuuu U rpadpuku

I'padpux kommosunuu GyHkuuil. I'eomerpuueckue 00pa3bl ypaBHEHUU H
HEpaBEHCTB Ha KOOPJIAWHATHOM ITUIOCKOCTH.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

['padrueckne MeTonpl pelleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/Ibl PEIlIeHU 3a/1a4 C TapaMeTPAMH.

Hcnons3oBanue rpadukoB (QYHKIMN JUIsI WCCIEIOBAHUS TPOIIECCOB U
3aBHCHMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havana maremMaTH4ecKoro aHajimsa

[IpumeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTb U
3KCcTpeMyMbl.  HaxoxneHume  HamOoNbIIEro M HAUMEHBIIETO  3HAYEHUM
HENpPEephIBHON (YHKIIMH Ha OTPE3KE.



[IpuMeHeHue NPOU3BOJHOM Ui HAXOXACHUS HAWJIY4Illero pEUICHUs B
NPUKIAIHBIX 3a/adax, IS ONpPEACIICHUS CKOPOCTH M YCKOPEHHsS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBoOOpa3HbIC
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoxIeHUS TEpPBOOOPA3HBIX.

HNnTerpain. I'eomeTpuueckuu CMBICJI MHTErpala. Brruncnenne
onpenenéHHoro uaTerpana mno gopmyne Hetorona-Jleionuna.

[Ipumenenrne WHTErpajia A HAXOXKICHHUS IUIOMAACH MJIOCKUX GUryp u
00BEMOB F€OMETPUUECKUX TET.

[Tpumepsr pemenuii auddepeHINaTbHBIX ypaBHEHUH. MaremaTudeckoe
MOJICIMPOBAHUE PEATbHBIX IMPOILIECCOB C TOMOIIBI0  Au(depeHIIuaTbHbIX
YPaBHECHUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBLIEIO
OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATBHI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoLeIyp TpaXIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHUE
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLIJIOMY M HACTOSAIIEMY POCCUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JAPYTHX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHUE JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUWS, dTUYECKOTO IMOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKH U JEATEJbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYILEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUM, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nYecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MATEMATHYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXHUM 3aHATHA H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIOPTUBHO-03/J0POBUTEIBHOM E€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymielt mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U
caMO00pa30BaHUIO Ha IMPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYAaCTHIO B PELICHUH MMPAKTHYECKHX 3a/1a4 MAaTEMAaTUUECKON HAPABICHHOCTH;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:



c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOHM KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTEeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIICCTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB €&
Pa3BUTUS W 3HAYUMOCTH JJISI PA3BUTHS LMBUIM3AIMHU, OBJIAJCHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypoll KakK CpEJICTBOM TO3HAHHUS MHpA,
FOTOBHOCTh OCYILIECTBJIATh MPOCKTHYID M MCCIEI0BATEIBCKYIO JESITEIbHOCTD
WHJIUBUIYAJIBHO U B TPYMIIE.

METANIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeicTBus:

BBISIBJISAIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUHA MEXAYy MOHATUIMH, (HOPMYJIMPOBAThH
OIpEJENICHHS MOHATUN, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KIAcCU(UKAIUY,
OCHOBaHUS JJ1s1 0000OLIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh,  (GOpPMYyJIHMpPOBaTb U  NPeoOpa3oBBIBATH  CYKJEHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAIT MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MPEAsaratb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO 10KA3aTENbCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMble ¥ OT MPOTHUBHOTI0), BBICTpaNBaTh apryMEHTALMIO, IPUBOJIUTh IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBObI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpATh HauOoyiee MOAXOASAIMM ¢ y4éToM
CaMOCTOATENbHO BBIIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHI KaK MCCIEI0BATEIBCKUII HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MNpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHUS, MPOoLIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBJICHUSIMU, IPOLECCAMU;



CaMOCTOATENBbHO (POPMYIMPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOTO  HAONIONEHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBUIAThH
MPEATIOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmeii:

BBISIBJIATH JeUIUTHl HHPOPMAIUH, JAaHHBIX, HEOOXOAUMBIX JUIS OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4u;

BBIOMpPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3IUYHBIX BHIIOB H
dbopm npeacTaBiIeHNUS;

CTPYKTYpUpPOBaTh WMHGOPMAIMIO, MPEICTaBIATh €€ B pa3IUYHbIX (Popmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBeEpPCaJIbHbIE Y4eOHbI€e JeHCTBUS

OO0menue:

BOCIIPUHUMATH U (POPMYITMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU H
IeIIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEUICHUsS 3aJadd,
KOMMEHTHPOBATH IMOJTYyYCHHBIN pe3yJIbTarT,

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI I10 CYIIECTBY OOCYKIaeMON TEMBI,
npoOJIeMBbl, pemaeMol 3adadd, BBICKA3bIBaTh WJCH, HAIICJIICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
Jrajora, oOHapyKUBaTh Pa3IMuue M CXOJICTBO TO3WIIMKM, B KOPPEKTHOH (opme
(bopMyIHpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIIATh PE3YJIbTAThl PEIICHUS 3aJ1aud, dKCIIEpPUMEHTa, MCCIICI0OBAHUS,
MIPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1elicCTBUS

Camoopranusanus:

COCTaBJISITh IIJIaH, AJITOPUTM PEIIICHUS 3a/1au, BRIOUPATh CIIOCOO peIieHus C
y4ETOM UMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIBLHOMW  peduiekcuM  Kak  OCO3HAHHUS
COBEpIIAEMBIX JCHCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJISI TMpoOIlecca M pe3yibTaTa PEIIeHUs
MaTeMaTUYECKOM 3a/1auu;



NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBACHATh MPUYUHBI
JTOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh 1eJib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUIBl paboOT, JOrOBapuUBaThCA, OOCYX AAaTh MpOIEcC M pe3ylbTaT paldoThl,
0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;

y4acTBOBaTh B TPyNNoOBBIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W HWHBIE), BBINOJIHATH CBOIO 4YacThb pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJIEHAMU KOMAaH/bI, OIICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aHMMOJCHCTBHSL.

HNPEJAMETHBIE PE3YJIBTATBI

K koniry obOyuenuss B 10 kjacce 0OydyarOIIMICAd MOJYYUT CIECAYIOIIHNE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTrO aHATN3a:

Yucaa v BBIYUCICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHSIMU: PAIMOHATIBHOE YHCIO, OECKOHEYHas
nepuoauyeckass JIpoOb, TMPOLEHThI, HWPPALMOHAIBLHOE YHUCIO, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA;

OPUMEHATh JPpOOM M TPOLEHTHI JUIsl PEIICHUS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

NPUMEHSTH NMPUONMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJIeHUs, IPUKUIKY U
OLICHKY PE3yJIbTaTa BHIYNCICHUN;

CBOOOIHO OMNEpUPOBATh MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEI JIJIsl PeIIEeHUsS
MPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HATypajbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PAlMOHAILHBIM ITOKa3aTelIeM;

CBOOOJHO OMNEpPUPOBaTh MOHATUSAMHU: JIOrapudM UHCTA, JECATHUYHBIE U
HaTypaJibHbIE JIOTApUDMBIL;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHUHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aQPKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:



CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS PAlUOHAIBHBIX M JIPOOHO-
palMOHAJIbHBIX YpPaBHEHUH, INPUMEHATh METOJ HWHTEPBAJIOB MJI PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYIEH OT OJHOW MNEPEMEHHO,
MHOTOUJIEH ¢ IenbiMH KO3 (dUIMEeHTaMH, KOPHM MHOTOYJICHa, HNPUMEHATH
JIeJIEeHMEe MHOTOWIEHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera
JUISl pellieHus 3a/1a4;

CBOOOIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MATpUIA, ONPEACIUTENIb MATpPULBl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
UCITI0JI30BaTh CBOMICTBA ONpeAenuTesss 2 X 2 g BBIYMCIEHHS €ro 3Ha4yeHus,
IPUMEHATh ONPEINCIUTENN JUIsl PELIEHUS CUCTEMBl JIMHEHHBIX YpAaBHEHUH,
MOJICJINPOBATh PEAJBHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JINHEWHBIX YPAaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEIEH,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsl TNpeoOpa3oBaHMS
BBIPAKECHU;

BBITNOJIHATH NpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKALINX CTEIIECHH C
palMOHAIBHBIM MTOKA3aTeNeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKEHUI;

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: HUPpPALMOHANbHbBIE, MOKAa3aTEJIbHbIE U
JgorapupMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C OMOIIbIO PABHOCUIIbHBIX
NEepPeX0A0B WM OCYILECTBIISASA MPOBEPKY KOPHEW;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl MPpeoOpa30BaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHMI;

cBOOOIHO ONepUpoBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEoOXOoAuMble (OpMyJNbl  JUIsl  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUMH;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIDAKECHHSI, YPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, MCCIEA0BATh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DYyHKIUHN U TPAPUKU:

CBOOOJIHO ONEpUPOBaTh MOHIATUAMU: (DYHKIIMS, COCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMMOO3MIUS GyHKUMHA, rpaduk QyHKIUH,
BBITIOJIHATH JIEMEHTapHbBIC MTpeoOpa3oBanus rpadukoB (PyHKITHI;

CBOOOIHO OIEpPUPOBATh MOHATUSAMHU: 00JACTh OMPEAEICHUS U MHOKECTBO
3HaYEeHUN DYHKIMH, HYJIM PYHKIUHU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OMEpUpOBaTh TMOHATUSMU: UETHBIE U HEUETHbIE (DYHKINH,
nepuoanyeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMBbI U
MUHUMYMbl (pyHKIMH, HaumOOJblllee M HaMMEHbIIee 3HaueHHuEe (YHKIUU Ha
IIPOMEKYTKE;



cBOOO/IHO ONEPUPOBATh MOHATUSMU: CTENEHHAs] (PYHKLMS C HAaTypajIbHBIM U
HENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIHMHM C HATypaJbHBIM U LEIbIM
nokasarenemM, rpa@uk KOpHs N-0il CTemeHH Kak (PyHKIUU OOpaTHOW CTENEHHU C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEMHAs, KBaJApaTU4HAas U JIpOOHO-IMHEWHas
(byHKIIUH, BBITIOTHATE 3JIEMEHTAPHOE MCCIEA0BAHNE U MIOCTPOCHUE UX TPaPUKOB;

cBOOOJIHO OMEpHUPOBATh MOHATHSIMH: IOKa3aTelabHas M JorapudmMuyeckas
GyHKIIMM, UX CBOMCTBA M TpadHKH, MCIONB30BaTh MX TpadUKHU ISl PELICHUS
YPaBHECHUM;

CBOOO/IHO ONEpPUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTB,
oTpe/ieNieHue TPUTOHOMETPUUECKUX (DYHKIUI YUCIOBOTO apTyMEHTa,;

UCIIONB30BaTh rpaduku  GyHKIUN JUid  HCCIEAOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (hOpMyIaMH 3aBUCUMOCTU MEX]ly BEJIMUYMHAMY;

Hauaja mareMaTH4eCKOr0 aHAJIM3A:

cBOOOJHO OMEPUPOBATh TMOHATHUAMHU: apu(PMeThyecKkas W TeoMeTpUyecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIIasi TeOMETpUUECKasi MPOTrpeccus, TMHEHHBIA U
HKCIIOHEHLIUAJIBHBIA POCT, (OpMyJia CIOKHBIX IPOLEHTOB, UMETh MPEICTaBICHUE
O KOHCTaHTE;

UCTIONIb30BaTh TMPOTPECCUU ISl PEIICHUS pealbHBIX 3a/ad MPUKIATHOTO
XapaKkTepa;

cBOOOIHO OMEPUPOBATH MOHATUSMU: MOCIEOBATEILHOCTD, CITIOCOOBI 3aJaHUs
NOCJIeI0BATENbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIBLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHMUS MAaTEMaTHYECKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

CBOOOMHO OMNEpPUpPOBaTh TMOHSATHUSIMHU: HEMPEPHIBHBIE (DYHKINUW, TOYKH
paspsiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpadrka GyHKINH;

cBOOOIHO OIEpUpOBaTh MOHATUEM: (GYHKIUS, HENpepbIBHAs Ha OTpE3KE,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLICHUs 3a/1a4;

CBOOOMHO OMNEpPHpOBaTh TMOHSATUSIMHU: TIEpBas W BTOpas MPOU3BOIHBIC
dbyHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIUUCIISATH MMPOU3BOJIHBIE CYMMBbI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IBYX (DyHKIUH, 3HATh MPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUI MU (U3MYECKUN CMBICT MPOU3BOJHOM IS
pelIeHus 3aad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  OMEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, OMNEpaluud  Hal
MHO>KECTBaMU;

MCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi OMUCAHUSI PEaTbHBIX
MIPOIIECCOB U SBJICHUH, IPH PEIICHUN 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;

cBOOOIHO OIEpPHPOBATh MOHATUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, T0KA3aTEIbCTBO, PABHOCHIIbHBIE
YpaBHEHHUS U HEPABEHCTBA.



K koniy obyuenuss B 11 kJjacce 0OydYarOIIMICA TOJYYUT CIIEAYIOIIHNE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayajia MaTEMaTHUECKOTO aHaIu3ay:

Yucaa 1 BBIYUCTCHUA:

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH: HATypaJlbHOE U IEJO€ YHUCIIO,
MHOKECTBA HATypaJbHBbIX M LEJBIX YUCEJ, UCIOIB30BaTh NMPU3HAKU JEIUMOCTU
uensix yncen, HOJ[ u HOK narypanbHbIX yncen IS penieHus 3ajad, IpUMEHSITh
anroput™m EBkina;

CBOOOJTHO OMEpPUPOBATH IMOHSATUEM OCTaTKa MO MOJIYJIIO, 3alHUChIBATh
HaTypaJbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHS;

CBOOOJHO ONEpUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckon u
TPUTOHOMETPUUYECKOH (hopMe, BBIMIOJIHATH apu(METUUECKUE ONEepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: HUPPALMOHAIIBHBIE, MOKa3aTeJbHbIE U
jJorapu(MUYECKHE HEpPaBEHCTBA, HAXOJUTh MX PEIIEHHS C TMOMOUIBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYIIECTBISATh OTOOp KOpHEW TMpU pEHIEHUH TPUTOHOMETPUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXxoaumble  (OPMYJNbI ISl pPELIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYNHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI M CUCTEMBI-CIICJICTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTENbHBIX U
JorapuMUYECKUX YPAaBHEHHUIN U HEPABEHCTB;

peuars palroOHaJIbHbIE, VppalUOHAIbHBIE, II0OKa3aTEeIIbHBIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
CoZIeprKallye MOIYJIM U TapaMETPBHI;

NPUMEHSATH TpaduuecKre MEeTOAbI JJI PElIeHHUs] YPaBHEHUN U HEPaBEHCTB, a
TAKXK€ 3a71a4 C MapameTpamu;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAQXKEHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBbI MO YCIOBUIO 33/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C MCIOJb30BaHUEM ammapara aiareopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTHh TpadUKU KOMMIO3UIMHU (GYHKIUI C TOMOIIBI0 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU ABYX (DYHKIIMIA;

CTPOUThb T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJUHATHOM TIOCKOCTH;

CBOOOJHO OMEpPUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKHX
byHKLyii;



OPUMEHATh (QYHKUMU JJI1 MOJETUPOBAHMS U MCCIEOBAHUSA pPEalIbHbIX
IIPOLIECCOB.

Havana maTreMaTH4ecKOro aHaJm3a:

UCII0JI30BATh MPOU3BOHYIO JIJISl KCCIIeIOBaHUsI (YHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOAWTh HauOoJbllIee U HAaMMEHbIIIee 3HaAUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IlIEro pPEUICHUs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs IIpoliecca, 3aJaHHOro (OpMysIod WU
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HbIE AIIEMEHTApHbIX (YHKUMH UM BBIYHUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAUTH IJIOLIAAH IUIOCKUX GUTYpP U OOBEMBI TEN ¢ OMOIIBIO HHTETPpaa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
coCTaBJICHUs TU(]PPepeHIINAIbHBIX YPAaBHEHU;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($u3NYECKOT0 XapaKTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Konu4yecrBo 4yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIE (HU(POBHIE)
n/n NPOrpaMmbl Bcero Koutporbibie  Ipaxireckie o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI
MHOXECTBO 1€HCTBUTEIIBHBIX YHCEIL.
Muorowiensl. PanimonanbHble ypaBHEHUS U https://lesson.academy-
1 3 24 2
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX content.myschool.edu.ru/02.2/07
ypaBHEHUH
5 @Oynkuun u rpapuku. CreneHHas QyHKIHUS 12 1
C LIEJIBIM [T0Ka3aTeIeM
3 Apudmerrndeckuii KOpeHb N-0i CTEIICHHU. 15 1
WppannoHaibHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapumuueckne ypaBHEHUs
6 TpuronomeTpruyeckue BeIpaxkeHUs U 29 1
YpaBHEHHUS
7 [TocnenoBarenbHOCTH U MPOTPECCUH 10
8 HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

[TPO'PAMME



https://lesson.academy-content.myschool.edu.ru/02.2/07
https://lesson.academy-content.myschool.edu.ru/02.2/07

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MPOrpaMMbl Bcero Kontporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GhyHKIMA ¢ TOMOIIBIO 29 5
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKITHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KommiekcHbie uncna 10
6 HatypanbHble u iensle uncia 10
CucTeMBbl paroHATBHBIX, HPPAITTOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaremaTnka. AnreOpa 1 Hayajla MaTeMaTH4ecKoro aHanusa, 10 kimacc/
Mepznsik A.I'., Homuposckuii J[.A., [TonskoB B.M.; noa peaaxuueit
[Toponsckoro B.E., O6miecTBO ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO

N3 narensckuit nentp «BEHTAHA-I'PA®y; AxkuinoHepHoe 00111€CTBO
«M3parenscTBO «lIpocBenieHne»

* Maremaruka. ['eometpus, 11 kimacce/ Mep3nsik A.I'., Homuposckuii J1.A.,
[TonsikoB B.M..; mox penakuueii [Togonsckoro B.E., O6miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCThIO M3aaTenbckuil neHTp « BEHTAHA -
['PA®y; Axuinonepsoe obiectBo «M3natenbctBo «IIpocBenienne»

Maremaruka. Anrebpa u Havyasia aHanmu3a, 10 - 11 kimacc. ba3oBblii u
yrayonennsiit ypoens/ LIILA. Anumos, FO.M. Konsirun u ap.: Mocksa,
"[Ipoceemenne", 2022 r.

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1) http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-11dd-bd11-
0800200c9a66/

https://skysmart.ru/

2) http://school-collection.edu.ru/catalog/rubr/96abc5ab-fba3-49b0-a493-
8adc24857521/118194/

3) https://skysmart.ru/

4) HTTPS://RESH.EDU.RU/

5) HTTPS://RESH.EDU.RU/

6) HTTPS://WWW.YAKLASS.RU

7) HTTPS://SKYSMART.RU



