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MOSACHUTEJBHASA 3AIINCKA

PaGouast mporpamma y4eb6HOTO Kypca «Anredpa u Hadajla MaTEMAaTHIECKOTO aHATH3ay
6a3oBoro ypoBHs 1t oOyuatomuxcst 10 —11 kiraccoB pazpaborana Ha ocHoBe DeepabHOTO
roCyIapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHAapTa CPEeHEro o0IIero oopa3oBaHus, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, TPEABABISIEMBIX K MATEMaTUYECKOMY 00pa30BaHUIO, U
TpaauIuil poccUicKoro obpa3zoBaHus. Peanmmsarus mporpaMMbl 00ecriedrBaeT OBJIAJCHHE
KITIOYEBBIMU KOMITETEHITUSIMH, COCTABJISIOIIMMU OCHOBY JIJISl CAMOPA3BUTHUS M HETIPEPHIBHOTO
00pa3oBaHusl, IETIOCTHOCTh OOIIEKYJIBTYPHOIO, JUYHOCTHOTO U MO3HABATEIHLHOTO PA3BUTHUS
JUYHOCTU 00YyHarOITUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havajga MaTeMaTHYECKOTO aHAJIM3a» SBIISETCS OJHUM W3 HanOoJee
3HAYMMBIX B TIPOTPAMME CTApIIEH MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI, OH 00ECTIeunBacT
WHCTPYMCHTAJbHYIO 0a3zy JUIsl M3YYCHHUS BCEX €CTECTBCHHO-HAYYHBIX KYPCOB, a C JPYroi
CTOPOHBI, (OPMHUPYET JIOTHYECKOE M aOCTpaKTHOE MBIIUICHUE Yy4YalluXcs Ha YpPOBHE,
HEOOXOJMMOM JUIS OCBOCHHS KYypCOB HH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPHH,
CIIOBECHOCTH. B paMkax JaHHOTO Kypca y4Yamluecsl OBJIAJICBAIOT YHHBEPCAIBHBIM S3BIKOM
COBPEMEHHOM HayKH, KOTOpasi GOPMYIHPYET CBOH JTOCTIKCHHS B MaTeMaTHIeCKon hopme.

Kypc anre6pel u Hadaql MaTeMaTHYECKOTO aHaIW3a 3aKJIaJblBacT OCHOBY JIJIS
YCHEITHOTO OBJIAJICHUS] 3aKOHAMHU (DU3UKHU, XHUMHH, OHOJIOTMH, TOHHUMAaHHUS OCHOBHBIX
TEHJICHIIMH OSKOHOMHMKH M OOIIECTBEHHON KW3HHU, IIO3BOJIIET OPHUCHTHPOBATHCS B
COBPEMEHHBIX IHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOH30BaTh HX B
MOBCEIHEBHOM XM3HU. B TOXe BpeMs oBiajcHHE aOCTPAKTHBIMA WU JIOTHYECKH CTPOTHMH
MaTeMaTHYCCKUMHU KOHCTPYKIIMSIMH pa3BHUBACT YMCHHE HaXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBAaTh HMCTUHHOCTH YTBEP)KJICHHS, HCIIOIb30BaTh 000OIIEHHE M KOHKPETH3AIHIO,
abCTparupoBaHKe U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE M KPUTHUIECKOE MBITIUICHHE. B xo1e
U3ydeHHUsT anreOphl W HavaJl MaTeMAaTHYeCKOrO0 aHalu3a B CTapIICH IIKOJIC ydJalluecs
MOJIYYatOT HOBBIM OMBIT PEHICHUS MPUKIATHBIX 3a1ad, CaMOCTOSTEIBHOTO ITOCTPOCHHUS
MaTeMaTHYSCKUX MOJEJICH peallbHBIX CUTYallMii M WHTEPIIPETAlMH MOJYyUYCHHBIX PEIICHUM,
3HAKOMSATCS C MpPUMEPaMH MaTeMaTHYCCKHX 3aKOHOMEPHOCTEH B IIPUPOJie, HAyKe U B
HCKYCCTBE, C BBIIAIOIIMMUCS MaTEMaTHYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

Kypc obnagaeT 3HaUNTEILHBIM BOCITUTATEIIBHBIM TTOTCHIIMAIOM, KOTOPBIN peain3yeTcs
KaKk d4epe3 yueOHBIM  MaTepwal, CIOCOOCTBYIOMUNA  (POPMUPOBAHUIO  HAYYHOTO
MHUPOBO33pEHHUS, TaK W Yepe3 CchenuPuKky ydeOHOH JesATeIbHOCTH, TpeOYIoIIeH
CaMOCTOSITEIbHOCTH, aKKypPaTHOCTH, TPOAOKUTEIBHOW KOHIEHTPAIlM BHUMAHUS W
OTBETCTBEHHOCTH 32 TIOJIYYCHHBIA PE3YIIbTAT.

B ocHOBe MeToauku 00yueHUs anreOpe W HadajsaM MaTeMaTHYECKOTO aHajau3a JIC)KUT
NEeSATEeTLHOCTHBIN IPUHIIUI 00yUYeHUS.



Crpykrypa Kypca «Anredpa W Hayajla MaTeMaTHYECKOrO aHalku3a» BKIIOYAET
CJIEYIOIIUE COAEPKATEIbHO-METOAUYECKUE JTUHUU: «HHca U BeUUCIeHUs», «DyHKIMH U
rpadukm», «YpaBHEHHS U HEpaBeHCTBa», «Hauama MaTeMaTHUECKOro aHajIn3ay,
«MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOINYECKHUE JINHUNA U3y4arOTCs
Ha NPOTSHKEHUU ABYX JIET O0OyUeHUs B CTaplIeH 1IKOJIE, ECTECTBEHHO JONOJHASA APYT Apyra u
NOCTENEHHO HACHIIIASICh HOBBIMM TE€MaMHM M pa3fenamu. JlaHHBIA Kypc SBIIETCA
MHTErPaTUBHBIM, TIOCKOJIBKY OOBEIUHSET B ce0€ COAEPKAHNE HECKOJIBKHX MAaTEMaTUYECKUX
JUCLMIUIMH: anredpa, TPUTOHOMETPHS, MAaTEMAaTUUYECKUI aHaN3, TEOPHUsI MHOXKECTB MU Jp.
[To mMepe TOro kak ydamigecss OBJAAEBAlOT BCE Oosiee IIMPOKUM MaTEMAaTUYECKUM
anmnapaToM, y HHUX IOCJIEI0BATENbHO (POPMUPYETCS U COBEPLICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYI0 MOJENb PEaJbHON CUTyalluHd, MPUMEHATh 3HAHMS, MOJYyYEHHBIE B Kypce
«Anrebpa ¥ Hayala MaTeMaTHYECKOTrO aHaiMu3a», Il PELICHHS CaMOCTOATEIbHO
c(OpMyJIMPOBAHHONM MaTeMaTHYECKOW 3a/Jayd, a 3aTeéM HHTEPIPETUPOBATH MOIYYECHHBIN
pe3ynbTar.

CopepxxarenpHo-MeTOAMYECKass JIMHUS «Yuciaa W BBIUKCICHUS»  3aBEpPIIAET
(bopMHpOBaHNE HABBIKOB MCIOJb30BAHUS JACHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO HA4aToO B
OCHOBHOW mIKoJie. B crapmeill mkone ocoboe BHUMaHuEe yaensercss (HOpMHUPOBAHUIO
IPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIIOUYAIOIIUX B CE0s HCIOJIb30BAHUE PA3IUYHBIX
(dopM 3anucu eHCTBUTEIBHOTO YKCIa, YMEHUE PAL[MOHAIBHO BBIMIOJIHATh JCHCTBUS C HUMH,
nenarb  NPUKUIKY, OLEHUBaThb  pe3ynbrar. (OOyyarmuecss MOJy4arOT  HaBBIKU
OPUOJMKEHHBIX BBIYUCICHUN, BBINOJHEHUS JCHCTBUU C 4YUCIaMH, 3alUCaHHBIMU B
CTaHIapTHOM (hopme, MCIOJIb30BAHNSA MATEMAaTHYECKHMX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX
BBIPAKCHU M.

JIuaust «YpaBHEHHs] 1 HEPABEHCTBA» PEATM3YeTCs HA MPOTSHKEHUH BCEro OOyueHUs B
CTapllield IIKOoJIe, MOCKOJbKY B KaXJOM pa3felie NpOorpaMmbl MPETyCMOTPEHO pEIIeHHE
COOTBETCTBYIOIIMX 3anad. OOywaromiyecs OBIAAEBAIOT PA3IMYHBIMM METOJAMU PEIICHHUS
LENbIX, pAlUOHAJbHBIX, HPPALMOHAIBHBIX, IOKAa3aTeNbHbIX, JOrapupMuUUecKux u
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M HX cHUCTeM. IlonmydeHHble yMeEHUS
UCIIOJIB3YIOTCS. TPU  MCCIEIOBAaHMM (DYHKIMI C MOMOIIBIO MPOU3BOAHOW, PEIICHUH
OPUKIAAHBIX 3aJad M 3aJa4 Ha HAXOXKJICHHE HAuOOJbIIMX M HAUMEHbBIIUX 3HAYCHHU
¢bynkuuu. JlaHHas conepkaTenbHas JMHUS BKIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHHU I
BBIMOJHATH  pacu€Thl 1o  (QopmyrnaMm, npeoOpa3oBaHUS  LEJIbIX, PaLUOHAIBHBIX,
UPPALHOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHHI, & TAK)KE BBIPAXKEHUM, COAEPKAIIUX
creneHn W jorapudmel. brarogaps u3zydeHuio anareOpandyeckoro marepuaia MpOUCXOIUT
NanbHeilee pa3BUTHE AJTOPUTMUYECKOTO W AOCTPAKTHOIO MBIIUICHHS  yYallluXcs,
bopMUpPYIOTCA HaBBIKM JEAYKTUBHBIX PACCyKIEHUH, pabOThl ¢ CUMBOJBHBIMH (hOpMaMH,
IpeCTaBICHUS 3aKOHOMEPHOCTEHN U 3aBUCUMOCTEH B BUJI€ PAaBEHCTB M HEpaBEHCTB. Anredpa
npeiaraeT 3QQPEKTUBHbIE MHCTPYMEHTHI ISl PEIICHUS MNPAKTUYECKMX U €CTECTBEHHO-
HAy4YHbIX 33Ja4, HAIJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKH.



CopepxxarenpHo-MeTon4eckas TUHUS «DyHKIUU U Tpa@UKu» TECHO MEPEIIeTaeTCs ¢
OPYTUMHU JIMHUSIMH Kypca, MOCKOJBKY B KAaKOM-TO CMBICIE 3a1a€T IMOCIEA0BATEIbHOCTh
u3ydeHus: wmatepuana. V3ydeHme CTENeHHOW, TOKa3aTeIbHOW, JoTapuMHUUECKOU U
TPUTOHOMETPUUECKUX (YHKIMM, UX CBOHCTB M IpauKOB, UCHOJIb30BaHUE (DYHKIIMI IS
pelieHus 3aja4 u3 APYruxX y4yeOHBIX MPEIMETOB U pealbHOM *KU3HM TECHO CBSI3aHO KakK C
MaTE€MaTUYECKUM aHaJIu30M, TaK U C pEUICHWEM YpaBHEHHM W HepaBeHCTB. [Ipu 3Tom
Oonplloe BHUMaHUE yAenserca (OPMUPOBAHMIO YMEHHsS  BbIpaXkaTb (opMmyIaMu
3aBUCUMOCTH MEXAYy pa3IuYHbIMM BEJIMYMHAMH, HCCIEAOBATh MOJYYEHHbIE (DYHKIIUH,
cTpouTh uX rpaduku. Marepuan 3TOH colepKaTeJbHOW JMHUM HAIEJIeH Ha pa3BHUTHE
YMEHUH ¥ HAaBBIKOB, IIO3BOJISIONIMX BBIPAXKATh 3aBHUCHUMOCTH MEXAY BeIUYMHAMHU B
paznu4yHOi (opme: aHaTUTHYECKOW, Trpadudeckoii U cioBecHOW. Ero wusydeHue
CIOCOOCTBYET PA3BUTHIO QJITOPUTMHUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIIECHUIO |
KOHKPETHU3AIMH, UCIIOJIb30BAHUIO AHAJIOTUH.

ConepxarenbHags nuHuUS  «Hauama  MaremaTmyeckoro  aHain3a»  MO3BOJISET
CYILIECTBEHHO PAaCUIUPUTh KPYT KaK MaTEMaTHUYECKUX, TaK U MPUKIATHBIX 3a7a4, TOCTYIHbIX
oOyJaroumMmcsi, y KOTOPBIX MOSIBISETCS BO3MOKHOCTh HMCCIEIOBAaTh U CTPOUTH TpaduKu
(GyHKUMNA, ONpenensTh UX HAuOOJbIIME U HAUMEHbBIIWE 3HAYEHUS, BBIUUCIATH IJIOMIATN
buryp u O00BEMBI TeN, HAaXOOUTh CKOPOCTM M YCKOpeHHs mporeccoB. JlaHHas
coJlepKaTeNbHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IOCTPOCHHSI MaTEMaTHYECKUX
MOJIeJIel peabHbIX CUTYAallMil, HaXOKJIECHUS HAWIYYIIero peuieHus B MPUKIAIHBIX, B TOM
YHUCJIE COLMATBHO-DKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOTO
aHaJl3a CIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMAIbHO-IOTUYECKOTO U KPEATHUBHOIO
MBIILIEHUs, (OPMHUPOBAHUIO YMEHUN pAcoO3HaBaTh MPOSBJICHHS 3aKOHOB MAaTEMaTHUKU B
HayKe, TeXHUKEe M HcKyccTBe. OOyuwaromuecss y3HAIOT O BBLIAIOIIUXCS pe3yJibTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTUS MAaTEMATUKHU KaK HAYKH, U UX aBTOpax.

CopepxarenbHO-MeTOAMYECKass JIMHUA «MHOXeCTBa UM JIOTUKa» B OCHOBHOM
NOCBSILIIEHA JJIEMEHTAM TEOPUHU MHOXECTB. TE0pPEeTHKO-MHOKECTBEHHBIE IPEACTaBICHUS
MIPOHU3BIBAIOT BECh KypC MIKOJHbHON MaTEMaTUKU W MPeaiararoT HauboJjee YHUBEpPCAIbHBIM
A3BIK, OOBEANHSIONIMI BCE pa3/iesibl MAaTEMATUKU U €€ MPUIIOKEHUN, OHU CBSA3BIBAIOT Pa3HbIE
MaTeMaTUYeCKue IUCHUIUVIMHBI B eauHoe Ienoe. [loaromy BakHO [OaTh BO3MOXHOCTb
IIKOJIbHUKY TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOW MaTeMaTUKU U
VICITOJIB30BATh €T0 JJI BBIPAXKEHUS CBOMX MBICIIEH.

B kypce «Anre6pa u Hauaga MaTeMaTHMYECKOTO aHaIN3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MaTE€MaTHYECKOTO MOJEIMPOBAHHUSA, KOTOPbIE MPHU3BaHbl C(HPOPMUPOBATH HABBIKH
MOCTPOEHUSI MOJieNied peabHbIX CHUTYallMi, HMCCIEAOBAaHUS ITHUX MOJENEH C MOMOIIbIO
anmapara ajireOpbl W MaTeMaTHUYeCKOro aHajlid3a W HWHTEPHpPETalUd TMOTYyYEHHBIX
pe3ynpTaroB. Takue 3agaHus BIUIETEHbl B KaXIbl W3 Pa3/iesioB MPOrpaMMbl, MOCKOJIBbKY
BECh MaTepuall Kypca IIUPOKO HCIOJb3YeTCs JUIsl pEUIeHUs NPUKIaIHbIX 3axad. [lpu
pElIEHUN pealIbHbIX MNPAKTUYECKUX 3aJad Yydyalluecss pa3BUBAIOT HAOII0JATEIbHOCTD,



YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaTbCs, HCHOJIb30BaTh AHAJIOTHIO,
00001aTh ¥ KOHKPETU3UPOBaTh IpodiieMy. [lesTenbHOCT MO (POPMHUPOBAHUIO HABBIKOB
pelIeHMs TPUKIaJHbIX 337]a4 OPTaHU3yeTCs B MPOLIECCE U3YUEHHUSI BCEX TEM Kypca «Anredpa
Y Ha4yaJla MaTeMaTHYECKOr0 aHAIIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOGHOM muiaHe Ha M3ydeHHE Kypca ajireOpbl MU Hayajdl MaTeMaTUYECKOro aHalu3a Ha
0a30BOM ypoBHE OTBOAUTCA 2 yaca B Henelto B 10 kiacce u 3 yaca B Hepento B 11 kiacce,
BCEro 3a JiBa roja ooydyenus — 170 yacos.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KIIACC

Yucia ¥ BbIYMCICHUS

PanmonaneHelie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH, IPOLEHThI, OECKOHEUHBIE
nepuoanyeckue JApodu. Apudmernyeckue Onepanud € paldOHAIBHBIMM  YHCIIAMHU,
npeoOpa3oBaHusl YHCIOBBIX BhIpakeHHd. [Ipumenenue apobOelt W MPOIEHTOB Ui PEIICHHUs
IIPUKJIAIHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HHU.

JleiicTBuTenpHBIE Uncia. PalyoHanbHble U UppallMOHAJIbHBIE Yncaa. ApudmeTnyeckue
omnepanuu ¢ JCHCTBUTENbHbIMM uMciaamMu. [IpuOmk€HHbIE BBIUMCIECHMS, IpaBuia
OKpYTJICHHUs, IPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Crenens ¢ nensiM nokasateneMm. CrangaptHas ¢opMa 3alvcu IeUCTBUTEIBHOTO YHCTIA.
Hcnonp3oBanue mnoaxonsameil (opMbl 3amucu JAEUCTBUTENBHBIX YHCEN IS  PELICHHS
IIPAKTUYECKUX 3a/1a4 U [IPEACTABIICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypajbHOM cremeHu. JleHcTBus ¢ apudmeTnyeckuMu
KOPHSIMHU HaTypaJIbHOW CTETICHHU.

CuHycC, KOCHHYC ¥ TaHT'€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTAHTE€HC
YUCIJIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA3OBAHUS.

[IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
(bopMyIbL.

YpaBHeHUEe, KOpEeHb YypaBHeHUsA. HepaBeHCTBO, pelleHUE HepaBeHCTBA. Meron
WHTEPBAJIOB.

Pemenue uenbix U ApoOHO-pallMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemienne nppanOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPABHEHUM.

IIprMeHeHne ypaBHEHNN U HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX 3a1a4 U 3a/1a4 U3
pa3IMYHBIX 00JACTEN HAYKU M PeabHOM JKU3HHU.

@OyHkuuu U rpapuku

OyHkius, crnocodbl 3agaHus (QyHkuuu. ['padux PyHknuu. B3anmHO o00paTHbBIE
(GyHKUIHU.

OO6unacTh onpeneneHrs U MHOKECTBO 3HadeHui ¢pyHkuuu. Hynu pyukmuu. [lpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.

Crenennas (QyHKIUS ¢ HaTypaJbHBIM M II€JIbIM TOKa3aTeseM. E€ cBolicTBa u rpaduk.
CaolicTBa 1 rpauK KOpHs N-Oi CTENEeHHU.

TpuronomeTpuyeckass OKpPYXHOCTb, OIpEAeICHHEe TPUTOHOMETPUUECKUX (QYHKIUH
YUCIJIOBOTO apryMEHTa.

Hayaja MaTeMaTH4eCcKOro aHajaimnsa

[locnenoBarenbHOCTH, CMOCOOBI  3aJlaHus  MOCJEeAO0BaTeNbHOCTEH. MOHOTOHHBIE
MOCJEA0BATEIBHOCTH.



ApudmeTrnueckass M reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMmerpuueckas mporpeccusi. Cymma  OeckOHEYHO  yOBbIBAIOLIEH  IeOMETPHUYECKON
nporpeccur. PopMyiia CIOXKHBIX NPOLEHTOB. VCIOnb30BaHME NPOrpPECCHH I PELICHUs
peanbHBIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

MHoecTBO, onepauuu HajJ MHOKecTBaMu. J(narpammel Ditiiepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O anmnapara JJis ONKUCAHUS PEaJbHbIX MPOLIECCOB U SABICHUM, IPU
pELIeHNN 3a]a4 U3 IPYTUX YYEOHBIX IPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, JOKA3aTEIbCTBO.

11 KIJACC

Yucia ¥ BbIYMCICHUS

HarypansHabie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAJIIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudwm yucna. JleciTuuHbie U HATypaJbHBIE JIOTApU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPKAITUX JIOTAPU(DMBI.

[IpeoOpa3zoBaHue BbIpaXEHH, COAEPKALIUX CTEIIEHH C PAIMOHATIbHBIM ITOKA3aTEJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpAaBHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

Cucremsbl JIMHEHWHBIX ypaBHEHHU. PelieHrne NMpUKIAIHBIX 3a/1a4 C MOMOIIbI0 CHUCTEMBI
JIMHENHBIX YPABHECHUMU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a7ad U
3aJlay U3 pa3auvHbIX 001acTeil HAYKH U peabHOU KU3HHU.

@OyHkuuu U rpapuku

Oyukrus.  [lepuognueckue ¢yHkimu. [IpoMexyTkn MOHOTOHHOCTH — (YHKIIUU.
Makcumymbl 1 MUHUMYMBI QyHKIuU. Hanbombiee u HauMeHblliee 3HaU€HHE (DYHKIIMM Ha
IIPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[Toka3zaTenbHas u Jorapupmuueckas GQyHKINU, UX CBOWCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GYHKIMMA 711 peIICHUs YPAaBHEHUHN U JIMHEUHBIX CHCTEM.

Hcnonp3oBanue rpadukoB (YHKIMA I WCCIEIOBAHUS TPOIECCOB U 3aBHCHUMOCTEH,
KOTOpbIE BO3HUKAIOT IPU PEUICHUH 33]1a4 U3 APYTUX yU4E€OHBIX MIPEAMETOB U PEATbHOM KU3HH.

Hauana MaTeMaTH4ecKOro anajamnsa

HenpepriBable GpyHKIIMH. MeTOI MHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[TpousBoanas ¢ynknuu. ['eomerpudeckuii U GU3NIECKUN CMBICT TTPOU3BOTHOM.

[TpousBoaHbIe deMEHTapHBIX QYHKIUH. DOPMYIIBI HAXOXKACHUS TTPOU3BOIHON CYMMBbI,
MPOU3BEIEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue MNPOM3BOJHONM K HCCIAEAOBaHUI (PYHKIMHA HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxaenrne HauboIblIero 1 HAMMEHbIIEro 3Ha4eHus PYHKIIMU Ha OTPE3Ke.



[IpumeHeHre MPOU3BOIHOM IJIsi HAXOXKICHUS HAWIYYIIEro PEeHIeHHs B MPUKIATHBIX
3aJa4ax, Iy OMpeie]IeHHs] CKOPOCTH MpOIEcca, 3alaHHOr0 (POPMYIOM UK TPAPUKOM.

[TepBoo6pa3zHas. Tabnuia nepBooOpas3HbBIX.

WuTerpan, ero reoMeTpuueckuid W (U3MUYECKUN CMBICT. BhIuncieHHe WHTETrpana Mo
dbopmyne Herorona—JleliOuua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yuebHoro npeamera «MaTemaTHKa» JTOJKHO OO€CTIeUrBaTh TOCTHXKEHUE Ha
YpOBHE CpeAHero oomero oOpa3oBaHHs CIEAYIOUIMX JIHMYHOCTHBIX, METANpPEAMETHBIX U
PEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUSI MPOrpaMmbl yueOHOro mpeamera «MaTemaTuka»
XapaKTEepU3YyIOTCS:

['paxx1aHCKOE BOCIIUTAHHUE:

C(OPMHPOBAHHOCTHIO TPAXKMTAHCKON TO3WIMKA OOYydJaOIMIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIE€HAa POCCHUUCKOTO OOIIecTBa, MPEACTABICHHEM O MaTEeMaTHYCCKUX
OCHOBaX (DYHKIIMOHUPOBAHUSI PA3NMUHBIX CTPYKTYp, SBICHUN, MPOUEAYP TPa)kKIaHCKOTO
oOmiecTBa (BBIOOpPHI, OMPOCHI W TIP.), YMEHHUEM B3aUMOJIEHCTBOBATh C COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX PYHKIMSIMU U Ha3HAYCHUEM.

[TaTproTHYeCcKO€ BOCIUTAHUE:

c(hOpPMUPOBAHHOCTBIO POCCUUCKOM TPaKJaHCKOM HWJIEHTUYHOCTH, YBAXKECHHUS K
NPOIUIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTUKH, LEHHOCTHBIM OTHOIICHHEM K
JOCTUKEHUSM POCCUUCKUX MAaTEMATHKOB W POCCHICKOW MAaTeMaTUYECKOW IIKOJbI, K
MCIIOJIB30BaHUIO 3TUX JOCTUKEHUN B IPYTUX HayKaX, TEXHOJIOTHUSX, c(hepax SIKOHOMHUKHU.

JlyXOBHO-HPAaBCTBEHHOTO BOCITUTAHMUSI:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEHl pPOCCHUHCKOro Hapoaa; CcHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O0  CO3HAHUS, JTUYECKOrO IIOBEICHUS, CBA3AHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTUKEHUN HAYKHU U JIESITENbHOCTHIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKJIAJ1a
B INIOCTPOEHUE YCTOMYMBOTO OyayIIEro.

DCTETUYECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOILICHHWEM K MHUpPY, BKIIOYas HSCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHUN, PACCYXKICHHUM; BOCIPUUMYUBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

DuU3nYECKOEe BOCTIMTAHUE:

c(hOpPMHPOBAHHOCTHI0O YMEHHUsSI TPUMEHSITh MaTeMaTUYeCKHe 3HAHUS B HWHTEpecax
3I0pOBOTO M 6€30MmacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37J0POBBIO
(3mopoBoe mHTaHHWE, COAJAaHCUPOBAHHBIA PEXUM 3aHATUA U OTAbIXA, pEryJspHas
dbuznyeckas aKTUBHOCTH); (DU3UYECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHITUSAX CIHOPTUBHO-
03JI0POBUTENBHOMN JEATEIBbHOCTHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTH TPYIOIIO0MS; HHTEPECOM K Pa3TUIHBIM
chepam mnpodeccCHOHANTBHOM  NESITENBHOCTH, CBS3aHHBIM C MaTeMaTHMKOW u e
NPUIOKEHUSIMUA, YMEHHUEM COBEpINATh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccuu Hu
pear30BhIBaTh COOCTBEHHBIC >KM3HEHHBIC TIUIAHBI, TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTEeMaTHYeCKOMY OOpa30BaHUI0 W CaMOOOPa30BaHMIO HA MPOTSHKEHUH BCEW IKU3HU;



TOTOBHOCTBIO K aKTHMBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]ad MaTeMaTH4YeCKON
HaNpPaBJIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

C(POPMUPOBAHHOCTBIO IKOJIOTUYECKON KYJBTYphl, IOHUMAHUEM BIMSHHS COLUAIBHO-
HKOHOMUYECKUX IPOLECCOB HAa COCTOSTHUE MPHUPOJHON U COLMAIBHOW CPEllbl, OCO3HAHUEM
rII00aNbHOTO  XapakTepa SKOJOTMYECKHX MpoOiieM; OpHEeHTaluueld Ha MpUMEHEHHE
MaTeMaTHYECKUX 3HAHUN [ pelmeHus 3a7ad B O00JacTH OKpY’KaloleH Cpebl,
IUTAHUPOBAHMS ITOCTYIIKOB U OLIEHKU UX BO3MOYHBIX MOCJEICTBUMN ISl OKPYKAIOIIEH CPEJIbI.

[leHHOCTH HAYYHOTO MTO3HAHUS:

C()OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKH U OOIIECTBEHHOW MPAKTHKHU, MOHUMAHHEM MaTEeMaTH4YeCKOW HAyKH Kak
cdepbl 4enoBEUYEeCKON ACSTENbHOCTH, ATANoOB €€ Pa3BUTUS M 3HAYMMOCTH MAJSl Pa3BUTHS
IUBWIM3AIMM; OBJIAZICHUEM S3bIKOM MaTeMAaTHMKHM M MaTeMaTHYeCKON KyJIbTypoH Kak
CPEICTBOM MO3HAHUS MHUPA; TOTOBHOCTBHIO OCYIECTBIATh MIPOEKTHYIO M UCCIIEJOBATEIBCKYIO
JeSITEIbHOCTh UHIUBUAYATBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yJIbTaThl  OCBOCHUS  MPOrpaMMbl  y4eOHOro  MpeameTa
«MaTreMaTtnka» XapaKTEpHU3YIOTCS OBJIAJICHHEM YHUBEPCAIbHBIMU HO3ZHAGAM EbHBIMU
oelticmeusiMu,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANTbHbIMU
PecyNAMUBHbIMU OCUCTNBUAMU.

1) Vuusepcanvnvlie no3nasamenvuvle Oelicmesus, o0becneuusaom @opmuposanue
0a308bIX KOCHUMUBHBIX NpoOYecco8 odyuarwuxcsa (oceoenue Memooo8 NO3HAHUSA
OKpydicarouwieco Mupa, npuMeHeHue JN02U4eCKUX, UCCIe008ameNbCKUX Oonepayutl, yMeHull
pabomams ¢ uHpopmayueii).

ba3oBrle 1ormueckue AeMCTBUS:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMATUUECKUX OOBEKTOB,
MOHSTUH, OTHOIICHUH MEXy MOHATUSIMH; (OPMYITHPOBATH ONPEIETCHUS TTOHSITHH;
yCTaHAaBJIMBATh CYIIECTBEHHBIM TMPHU3HAK KJIacCU(PUKAIIMK, OCHOBAHUSA JUIS
000011I€HUS U CPABHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAIIN3a;

e BOCHPUHUMATH, GOPMYJIHUPOBATH U MIPEOOPA30BLIBATH CYXKICHUS: YTBEPAUTEIbHbIE U
OTpHUIIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U O0IINE; YCIOBHBIE;

e BBISBIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M WM MPOTUBOPEYUS B
dakTax, JaHHBIX, HAOJIOJEHUSX W YTBEPXKICHHSX; MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JI€JIaTh BBIBOJIbI C UCMOJb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U MHIYKTHBHBIX
YMO3AKJIFOUYECHUH, YMO3AKIIFOUEHHUN 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENIBHO JOKAa3aTeJIbCTBA MATEMaTUUYECKUX YTBEPKIACHUU
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTALINIO, MPUBOJIUTH MIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYXKJECHUS U BHIBOJIBL;



BbIOMpaTh Croco0 pemeHus yueOHOM 3amaun (CpaBHHUBATh HECKOJbKO BapHaHTOB
pelieHusi, BbIOMpPaTh HauOojiee TMOAXOAAIIUMH C YYETOM  CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB).

bazoBbie HCCICAOBATCILCKHUC HeﬁCTBHHI

UCIIOJIb30BaTh  BOMNPOCHI  KaK  HCCIEAOBATENbCKUN  MHCTPYMEHT  TO3HAHUS;
dbopMyIMpoBaTh  BONPOCH,  (GUKCHPYIONIME  TPOTUBOpEYHe,  Mpodiemy,
yCTaHABJIMBATh HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3y, ApTyMEHTHUPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBINA SKCIEPUMEHT, HMCCIEIOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro OOBEKTa, SBJICHHUA, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSIMHU, POLECCAMMU;
CaMOCTOATENLHO  (OPMYITUPOBaTh OOOOIIEHWs] W BBIBOABI 1O pe3yjbTaTaM
NPOBENEHHOTO  HAOJIONCHMS,  UCCJENOBAaHUS,  OICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE IMpollecca, a TakKke BBIIBUTaTh
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmarnmeii:

2)

BBISBJIATH 1e(pULUTHI HH)OPMALIUY, JAHHBIX, HEOOXOJUMBIX JJIsl OTBETA HA BONPOC U
JUISL peLIEHUS 3a/1a4u;
BBIOMpPAaTh HMH(POPMALMIO W3 HMCTOYHUKOB PA3NIMYHBIX THUIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIMIO PA3IMYHBIX BUIOB U (POpM
IIPE/ICTABIICHHUS;
CTPYKTYpUpOBaTh HH(OpPMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKH;
OLICHMBAaTh HAAEKHOCTHh MH(OpMAUMM MO CaMOCTOSATEIBHO CPOPMYIHPOBAHHBIM
KPUTEPHUSIM.

Yuueepcanvnvie KOMMYHUKAMUGHblE oeticmeus, obecneuugarom

CchoOpMUPOBAHHOCTND COYUATILHBIX HABLIKOG 00YUAIOUWUXCSL.
OoOmenue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIAEHUS B COOTBETCTBUU C YCJIOBHUSMHU U
HEJSIMA OOIIEHHUS; ICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
U IMCbMEHHBIX TEKCTax, JaBaTh IIOSICHEHUS II0 XOJy pELICHUd 3aJayH,
KOMMEHTHPOBATh NOJIyYECHHBIN PE3yJIbTAT;

B XOJ€ OOCYXIEHHs 3aJaBaTh BOMNPOCHI IO CYLIECTBY OOCYXIaeMON TEMBI,
npo0JIeMbl, pelraeMoi 3a1a4u, BEICKA3bIBaTh U/IEH, HAlIEJIEHHbIE HAa MIOUCK PELIECHUS;
COIIOCTABJIATH CBOM CYXICHUA C CYXACHUSMHM [JPYTHX YYaCTHUKOB JHAJIOTA,
OoOHapyXHBaThb pa3iMude M CXOJCTBO IMO3UIUH; B KOPPEKTHOH ¢opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YyJIbTaThl PELICHHs] 3aJayd, OHKCIEPUMEHTA, HWCCIECA0BaHMUS,
MPOEKTa; CAMOCTOSITEBHO BBIOMPATh (OpMAT BBICTYIUIEHHS C Y4Y€TOM 3ajad
NpEe3eHTAlUN U OCOOEHHOCTEN ayIuTOPUH.

CoTpyIHUYECTBO:



e TMOHHMMATH U HCIOJH30BATh MPEUMYIIECTBA KOMAHTHOW U MHAWBUIYaTbHON pabOTHI
Opu penieHnd Y4eOHbIX 3a/ay; NPUHUMATh LeJb COBMECTHON JEsTEeNbHOCTH,
IUIAHUPOBAaTh OPTaHU3alMI0 COBMECTHOM paboThl, pachpenensTtb BHUAbI pPaloT,
JIOTOBapUBaThCs, OOCYX AaTh IMpPOLECC M pe3yiapTaT padoThl; 00001IaTh MHEHHUS
HECKOJIBKUX JIFO/IEH;

e y4YaCTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCyXkaeHus, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE); BBIIOJIHATH CBOK YacTh padOThl U KOOPAUHUPOBATH
CBOM JCMCTBUS C APYTMMU YJE€HAMH KOMaH/bl; OLICHUBATh KAaYECTBO CBOETO BKJIaJa
B OOl NOpOAYKT MO  KpUTEpUsM, C(HOPMYIMPOBAHHBIM  Y4aCTHUKAMHU
B3aMMO/JICHCTBUS.

3) Vuusepcanvnvie pezynamuenvie Oeticmsus, obecneuugarom —hopmuposanue

CMbICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranuzanusi:

COCTaBJIATh IUIAH, aJITOPUTM pELIeHMs 3aJayud, BBIOMpaATh CIOCOO pelIeHHs C yYETOM
UMEIOIIUXCA  PECYpcoB M COOCTBEHHBIX  BO3MOXXHOCTEW, apryMEHTUpOBaThb H
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpPMaALIUU.

CaMOKOHTPOJIb:

e BJAJETh HAaBBIKAMU I[103HABATEIbHOM pPEQIEKCHMH KaK OCO3HAHMS COBEPIIAEMBIX
JNEHUCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3ylbTATOB; BIAJETh CHOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJISI MpoIlecca U pe3yJibTaTa PelIeHUus MaTeMaTUYeCKOn
3a/1aui;

e IMpPEABUAECTh TPYAHOCTH, KOTOPHIE MOIYT BO3HHMKHYTh IIpU PELICHUU 33J1a4H,
BHOCHUTbh KOPPEKTHUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

e OLEHUBATh COOTBETCTBUE pe3yjbTaTa LEIW M YCIOBHUSIM, OOBICHATH MNPUYMHBI
JOCTHXKEHHSI WM HETOCTHOXKEHHS PEe3ylbTaTOB JEATEIbHOCTH, HAXOIUTh OILIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa u Hayaja MaTEMaTHUECKOTO aHaIM3a» Ha YPOBHE
cpeaHero oOmiero o0pa3oBaHHs JOJDKHO OOECHeYuBaTh JOCTIDKEHHE — CIEAYIOIINX
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB:

10 KVIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMU: PALIMOHAIBHOE U JEHCTBUTEILHOE YHUCIIO, OOBIKHOBEHHAS U
JeCATUYHAs APOOb, TPOLICHTHI.

Breinmonuate apudmernueckue omnepanuud ¢ palMoHaIbHBIMH W JEHCTBUTEIHHBIMU
YHCIaMH.

BrImonHATh NpUOIMKEHHBIE BBIYUCIICHUS, UCTIONB3YSl MpaBUia OKPYIJICHUS, JENaTh
MIPUKUJIKY U OLIEHKY pE3yJIbTaTa BEIYMCICHUIA.



OmneprpoBaTh MOHATUSIMH: CTETIEHB C LIETBIM MTOKa3aTeaeM; cTaHaapTHas popMa 3arucu
JNEHUCTBUTEJIBHOTO 4YHUCJIA, KOPEHb HATYpPaJIbHOW CTENEHH; HWCIOIb30BaTh MOIXOISAIIYIO
dbopMy 3anucK 1eMCTBUTENbHBIX YUCEI ISl peLISHUs MPAKTUYECKUX 3a/1ay U TIPeICTaBICHUS
JAHHBIX.

OnepupoBaTh MOHATHUSIMHU: CHUHYC, KOCHHYC M TaHI€HC MPOU3BOJIBHOIO YIJIA;
UCIIONBb30BaTh 3alKCh MPOM3BOJIBHOTO YIJIa depe3 OOpaTHble TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh  MOHATUSIMH:  TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO;  ILIEJIOE,
palMOHAIIBHOE, HUPPALMOHAJIBHOE  YpPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BeimonHATh  peoOpa3oBaHMs  TPUTOHOMETPUYECKUX  BBIPAXKEHMM W pellaTh
TPUTOHOMETPHUUECKNE YPABHECHMUS.

BeimonHsaTe peobpa3zoBaHus LENbIX, palMOHATIBHBIX U UPPAlMOHAIBHBIX BbIPaKEHUHN
U peniaTb OCHOBHBIE THIIBI LENbIX, PAUOHAIBHBIX W HPPALMOHAIBHBIX YpPaBHEHUU H
HEPaBEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPAaBEHCTBA JJI PELICHUS MATEMATHYECKUX 3aJad WU 3aaad
U3 pa3IMYHBIX 00MacTel HAyKU U PeasibHOM JKU3HU.

MognenupoBaTh peajbHbIE CUTyalldd Ha S3bIKE ajreOpbl, COCTaBJATh BBIPAXKECHUS,
yYpaBHEHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJadyH, HCCIEAOBaTh IMOCTPOCHHBIE MOJEIU C
UCITIOJIb30BAaHUEM anmapara ajareOpsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUSAMHU: (QYHKIMS, CHOCOObI 3agaHusi (QyHKUMH, 00JacTh
omnpenereHus] U MHOXXECTBO 3HaueHUM (yHKUMH, rpaduk (yHKUIMU, B3aUMHO OOpaTHbIE
(GyHKUIHU.

OnepupoBaTh MNOHATUSIMHU: YETHOCTh M HEYETHOCTh (YHKUMUU, HYIH (YHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 15 pellIeHUs] ypaBHEHUH.

Crpouth 1 ynTaTh rpauku JTUHEHHON (DYHKIMH, KBaAPATUYHOW (QYHKIIMH, CTEIEHHOU
(YHKUIHHU € UETbIM IMOKA3aTENEM.

Hcnonb3oBath rpaduku GyHKIUN 7151 UCCIIEIOBAHUS MIPOLIECCOB M 3aBUCUMOCTEN MpH
pEILICHNN 3a/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB U PEaTbHOU JKU3HM; BbIpaxarb GopMyaMu
3aBUCUMOCTH MEXy BEIUYHHAMM.

Havana maremMaTH4ecKoro aHajimsa

OnepupoBaTh MOHATUSIMU: MOCJIEI0BATENBLHOCTh, apu(pMETHYecKas U reoMeTpuiecKas
IPOTPECCHH.

OmneprpoBaTh MOHATUSMHU: OECKOHEUHO YOBIBAlOIIasi IeOMeTpUYecKas Iporpeccus,
cymMMa 0€CKOHEYHO YOBIBAOIICH T€OMETPUUECKOM MPOrPECCUH.

3aiaBaTh NOCIEA0BATEIbHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEN U MIPOTPECCHU ISl PEILICHUS PeaIbHbBIX
3a/1a4 IPUKJIAJHOIO Xapakrepa.

MHokecTBa M JIOTHKA

OnepupoBatTh MOHATUSMU: MHOXECTBO, ONEPAIlUU HaJl MHOKECTBAMHU.



Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil ONHUCAHUSA  PEabHBIX
IPOLIECCOB U SIBJICHUH, PU PEIICHUH 3a/1a4 U3 APYTUX y4eOHbIX IPEAMETOB.
OnepupoBaTh NOHATUSMHU: OIIPENEICHUE, TEOPEMA, CIIEICTBHE, JOKA3aTEIbCTBO.

11 KIIACC

Yucaa v BBIYMCICHUA

OnepupoBaTh NOHATHSAMHU: HAaTypaJbHOE, IIEJIO€ YHCIO; HCIOJb30BaTh MPU3HAKU
JEITMMOCTH LEJIbIX YHCEl, PA3JI0KEHUE YUCIIa Ha IPOCTHIE MHOKUTEIH JUIsl PELICHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBath NOHATUAMHU: JIOTapU(M YUCIIA, TECATUYHBIE U HaTypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsATh CBOWCTBA CTENEHW i1 NpPeoOpa3OBaHMs BBIPAKEHUN; ONEPUPOBATH
NOHATHSIMU: I[IOKA3aTEJIbHOE YPaBHEHUME M HEPABEHCTBO; pEIIATh OCHOBHBIE TUIIBI
II0KA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BeimonHsaTe npeoOpa3oBaHMsl BBIPAXKEHUM, COJEp)KalIUX JIOTapu(pMBbl, ONEpUPOBATH
HNOHATUSAMU: JIOTApU(PMUUYECKOE YpaBHEHUE M HEPABEHCTBO; pEUIaTh OCHOBHBIE THIIBI
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus MpocTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMH: CHCTEMA JIMHEHHBIX YPAaBHEHUHM U €€ pEIICHUE;
UCIIOJIb30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUN UL PELICHUS IPAKTUYECKUX 3a1ad4.

HaxoauTe penmienus NpoCTEeNINX CUCTEM U COBOKYITHOCTEW PALIMOHAIIBHBIX YPaBHEHUMN
Y HEPABEHCTB.

MonenupoBaTh peajbHbIE CUTyalldd Ha S3bIKE ajreOpbl, COCTABJIATh BBIPAXKECHUS,
YPABHEHMs, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHMIO 3aJa4M, HMCCIEAOBATH ITOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BaHUEM ammapara ajreOphl.

@OyHkuuu U rpapuku

OnepupoBaTh MNOHATHSAMH: MepuoanYecKass (QYHKIMsS, TPOMEKYTKM MOHOTOHHOCTHU
GbyHKIUU, TOYKH SKCTpeMyMa (DYHKIINHM, HAanOOJIbIlIee M HauMEHbIIIee 3HaUeHUs (PYyHKIIUN Ha
IPOMEXKYTKE; UCIOJIb30BaTh UX JUISl KCCIe0BaHUS QYHKIIMH, 3aJaHHONU rpadUKOM.

OnepupoBaTh  MOHATUSAMH: TpauUKK  [MOKA3aTENbHOW, JOrapupMUUEcKOd U
TPUTOHOMETPUUECKUX (DYHKIMI; H300pakaTh MX Ha KOOPJAWHATHOM IUIOCKOCTH U
WCIIOJIB30BaTh JJIsl PEIICHNS] YPAaBHEHNUN U HEPABEHCTB.

N300paxkath Ha KOOPAMHATHOW IIJIOCKOCTH TpauKu JUHEHHBIX YpPaBHEHUU W
WCIIOJIB30BaTh UX I PELIECHUs] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonb3oBath rpaduku PyHKIUI 1151 UCCIEIOBaHUS MPOILECCOB U 3aBUCHUMOCTEN U3
JIPYTUX y4eOHBIX TUCUHUILINH.

Hayana MaTeMaTH4eCKOro aHajamu3a

OnepupoBaTh TOHATUSIMHU: HEOpepbhIBHAs  (QYHKIUS; MPOM3BOAHAS  (YHKIUH;
UCITIOJIb30BATh TEOMETPUIECCKUN U (PU3UUECKUI CMBICI TTPOU3BOIHOMN TSI pEIICHUS 3a/1a4.

Haxonuth npou3BOJHbIE 37€MEHTapHbIX (YHKIMMA, BHIYUCISATH MPOU3BOJHBIE CYMMBI,
MPOU3BEIEHUS, YACTHOTO (DYHKIIMA.



Hcnonp30BaTh MPOU3BOAHYIO MJIsi HCCIAeNOBaHUS (YHKIMM Ha MOHOTOHHOCTH U
HKCTPEMYMBI, TPUMEHSTH PE3YJIbTaThl UCCIEIOBAHUS K TIOCTPOSHUIO IparKOB.

Hcnonb30BaTh MPOU3BOAHYIO JJII HAXOXKICHUS HAWIYYIIETO PEUICHUs B MPUKJIAIHBIX,
B TOM YHCJIC COIMATBLHO-9KOHOMHYECKUX, 3a/1a4ax.

OnepupoBath MOHATUAMH: IEPBOOOpA3HAST U MUHTETPAN; MIOHUMATh T€OMETPUUECKUN U
buznyecKuil CMBICT UHTETpaa.

Haxoguts mnepBooOpa3Hble 3lIeMEHTapHbIX (YHKIWN; BBIUKCIATH HMHTErpaj 1o
dbopmyne Herorona—JleliOHuiia.

Pemarp mpukmagHeie 3amaud, B TOM UHCJIE COIHMAIBLHO-DKOHOMHYECKOTO W
($u3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaIHN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOXeCTBa paliOHAIBHBIX 1
1 eMCTBUTENBHBIX YHcell. ParimonansHbIe 8 1 bubmorexa LHOK
A -ra https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 10 bubmmoreka [JOK
MoKazareiieM https://m.edso0.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0i CTETIeHHN. 20 1 Bbu6mmoteka [JOK
HppannonaibHble ypaBHEHUS U HEPABEHCTBA https://m.eds00.ru/1568aba3
Dopmynsl
4 T I/III)"OZOMG nn. TpUrOHOMETPHUUECKIE 22 1 bubmorexa LOK
p ThiH- 1P P https://m.edso00.ru/1568aba3
ypaBHECHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCU 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 06001IeHNE, cUCTeMaTH3aIUs 3 1 bubnunorexa LIOK
3HAHUI https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHs ¢ paluoHaIbHBIM MTOKA3aTENEM.
1 [TokazarenpHas ¢pyHkuus. [lokazarenbHbie 12 1 bubmorexa HOK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIIH U UX
3 rpaq)HKH T II?IFOHOMeTq)IZIII{eCIII(I/Ie 9 1 brbmmorexa LTOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
° Hiterpart it ero mpiMeHeris o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
6 Cueremst ypasHeHiit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHbie u 11enbie yncia 6 bubmmorexa [IOK
P i https://m.edsoo.ru/f11c4afd
8 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 HavaJla MaTeMaThueckoro ananusa, 10-11 kmaccsl/ Anumos 111LA.,
Konsarun F0.M., TkaueBa M.B. u 1p., AKIIMOHEpHOE 00IIIECTBO

«3narensctBO «lIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



