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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOro Kypca «Anredpa u Hadajia MaTeMaTUYECKOTO
aHanu3a» 0a30Boro ypoBHs st oOydarommxcs 10 —11 kmaccoB paszpaborana Ha
ocHoBe DeiepanbHOro rocy1apcCTBEHHOIO 00pa30BaTEIbHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHS, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHHMIA,
NPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECIICUMBAET OBJIAJCHUE KIFOYCBHIMHU
KOMIIETCHIIUSIMHA, COCTABJIIOIIMMH OCHOBY JUJISI CaMOPa3BUTHS M HETPEPHIBHOTO
00pa3oBaHusl, EJIOCTHOCTh OOMIEKYJIBTYPHOTO, JJMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIINXCA.

HEJU U3YUEHUSA YYEBHOT'O KYPCA

Kypc «Anrebpa u Hauama MaTeMaTHYECKOTO aHAJIU3a» SBIISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOOecneYruBaeT HHCTPYMEHTAJbHYI0 0a3y JUisi HW3Y4YeHHs] BCEX
€CTEeCTBEHHO-HAYUYHBIX KYpPCOB, a C APYroll CTOPOHBI, (POPMHUPYET JIOTHUUECKOE U
a0CTpaKTHOE MBIIUICHUE YyYalluxcsi Ha YpOBHE, HEOOXOIMMOM JIJIi OCBOCHHS
KypcoB WH(MOPMATHKH, OOINECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JJAHHOT'O0 Kypca y4alllMecsl OBJIaJI€BAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHIECKOU Gopme.

Kypc anrebpbl u Hayasl MaTeMaTUYECKOTO aHAIM3a 3aKJIabIBAET OCHOBY JIJIs
YCHEIIHOTO OBJAJCHUSI 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOM XU3HHU. B TOXXe Bpemsi OBIlajeHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMAaTHUYECKUMH KOHCTPYKIIUSIMU
pa3BMBAaeT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaJoruo, GopMHUpPyET KPeaTUBHOE U KPUTHUYECKOE MBIIUICHUE. B xo/1€ n3yuenus
anreOppl W Havall MaTEMaTUYeCKOro aHajiu3a B CTaplieil IIKoJie Yydaliuecs
MOJYYalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEJEH pealbHbIX CHUTYyallMi M HHTEpHpeTaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCA C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEpPHOCTEH B TMPUPOAE, HAyKEe U B MCKYCCTBE, C BbIJAIOIIUMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc obnamaer 3HAUUTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHMs, TaK M 4Yepe3 cheuuduky y4dyeOHOW AesITelIbHOCTH,
TpeOyrolen CaMOCTOSATEILHOCTH, aKKypaTHOCTH, MPOJIOJKATETLHOM
KOHIIEHTpAaIlMd BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ynbTar.

B ocHoBe MeTonuku o0Oy4yeHusi ainrebpe M HavallaM MaTeMaTHYEeCKOTO
aHaJIM3a JIEKUT JAEATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.



Ctpykrypa Kypca «Anredpa U Hayajla MaTeMaTHUYECKOTO aHaJIN3a» BKIIIOYAET
CIIEIYIOLUE CONEPKATEIBHO-METOANYECKUE JIMHUU: «YHcna W BBIYHUCICHUSY,
«Dyukuuun v rpadpuku», «YpaBHEHMsT U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa M Joruka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA H3Y4YaroTCsd Ha MPOTSHDKEHMM JBYX JIET
oOyueHusi B CTaplleil IIKOJIe, €CTECTBEHHO JOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIIIAsCh HOBBIMM TEMaMM M pasaeiaMu. JIaHHBII Kypc  SIBISETCS
WHTETPATUBHBIM, IIOCKOJIbKY OOBEAUHSIET B ce0e ColepKAaHHE HECKOJIbKUX
MaTEMaTUYECKUX JUCLHUIUIMH: airedpa, TPUrOHOMETPUs], MAaTEMaTUUECKUN aHaJIu3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywariuecs OBIafeBalOT BcE Oosee
MIMPOKUM MATEMaTHYECKUM allapaToM, Y HUX MOCJIeNI0BaTeNIbHO (hopMupyeTcs u
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, NPUMEHATh 3HAHUSA, NOJyYCHHbIE B Kypce «Auredpa W Haudana
MaTEMaTHUYECKOTO aHaIM3a», ISl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH IIOJIYYCHHBIN PE3yIbTAaT.

ConepxarenpHO-MeTOAUMYECKasl JIMHUS «YHcaa W BBIYMCIICHHSD 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BAaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOHM Imikojie. B crapmiell mkosie 0oco0oe BHUMAHUE YAEIAETCS
(OpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPalMOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENATh HNPUKUAKY, OLICHHUBATH
pesynbrar. OOyuyaromuecs NOJY4YarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUM,
BBINIOJIHEHUS JIEWCTBUM C YHWCIaMu, 3allMCAaHHBIMU B CTaHJIApPTHOW (opme,
WCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHSI M HEPABEHCTBA» PEANM3YETCS HAa NPOTSIKEHUH BCETO
oOydeHMs] B CTaplled IIKOJIe, MOCKOJIbKY B KaXIOM pas3feie MporpaMMbl
IPEeIyCMOTPEHO pEIICeHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJAMU PEUICHUS LEJbIX, PALUOHAIBHBIX, HPPALUOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucreM. [losrydeHHbIe yMEHU UCTIOJIB3YIOTCS IIPU UCCIIEA0BAHUN
(GYHKIMI ¢ MOMONIBIO MPOU3BOJHON, PEIICHUH MPUKIAJHBIX 3a/Jad W 3a1ad Ha
HaxXOXJIE€HWE HaumOOJBIIMX W HAUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBINIOJIHATH Pacy€Thl Mo ¢GopmysnaMm, MpeoOpa3zoBaHUsl UENbIX, PaUOHAIBHBIX,
UPpALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,
coJlepKallluX CTerneHu W Jiorapudmel. brarogaps u3ydeHuio anredpandeckoro
Marepuajia  MPOUCXOAWUT  JaJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
aOCTpAaKTHOIO MBIIIJICHUST Yy4aluxcs, (OPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJI€ PAaBEHCTB U HEpPABEHCTB. AJjredpa
npeniaraeT 3()QPEeKTUBHbIE WHCTPYMEHTBI MJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTouueckass JuHUS «DyHKIMKM U TpapuKu» TECHO
NEPEIIETACTCS C APYTUMH JINHUAMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a1aET



[IOCJIEIOBATEIILHOCTD U3y4eHUs Marepuaa. N3yuenne CTEIIEHHOMU,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNH, UX CBOICTB
U rpaduKoB, UCHIOIB30BAaHUE (DYHKUMU JUIsl PEIICHUs 3a4ad U3 APYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIICHUEM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM OonblIOe BHMUMAaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBATh IOJTY4YEHHbIE (DYHKIMHM, CTPOUTh HX
rpaduku. MaTtepuai 3Toi co/iepKaTeIbHON JIMHUM HaIleJIeH Ha Pa3BUTHE YMEHUUN
Y HABBIKOB, ITO3BOJISIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznu4yHON (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyueHue
CHOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUIICHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxxarenpHass JuHHS «Hayama mMaTreMaTHYecKOro aHaiu3ay I03BOJSET
CYILECTBEHHO PACIIMPUTh KPyrI KaK MATEMAaTHYECKHUX, TAK U IPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISIETCSI BO3MOXHOCTh UCCIIE0BATh U
CTpOUTHh Tpaduku QYHKIUH, ONpenensTb WX HauOOJIbIIME U HaWMEHbLINE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEHMsI IpoleccoB. JlaHHas colep)KaresibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUS MAaTeMaTU4YECKUX MOJENIEH peajbHbIX CHUTyalUu,
HAXOXKJCHUS HAWIy4dllero PEIICHHUs B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HPKOHOMHUYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (POPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBIEHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHMKe W HuckyccrBe. OOywaromuecs Y3HAKOT O
BBIJIAIOLIUXCSL pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopepxxarenpHo-MeTOAMUECKasl TUHUA «MHOXKeCTBa U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB.  T€0pEeTHMKO-MHOKECTBEHHBIE
IIPEICTABIICHNS TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaT€MAaTHKU WM IPEarator
Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zesibl MATEMAaTUKU U €€
IPWIOKEHUN, OHU CBSI3BIBAIOT PAa3HblE MATEMAaTHYECKUE JUCLUILIMHBI B €IUHOE
uenoe. IToatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHMKY ITOHMMAaTh TEOPETHUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHON MaTEMaTMKH M HCIOJIb30BAaTh €ro s
BBIPQKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa M Hayajga MaTeMaTUYECKOTO AaHAIW3a» MNPUCYTCTBYIOT
TaK)K€ OCHOBbI MATEMaTUYECKOTO  MOJEIMPOBAHUS, KOTOPbIE MPU3BAHbI
chopMHpPOBATh HABBIKK MOCTPOEHUSI MOJIENIEH peabHbIX CUTYallui, UCCIIEI0BAHMS
TUX MOJENIe C MOMOIIbIO amnmapara aiareOpbl ¥ MareMaTHYecKoro aHaiu3a u
WHTEPHPETALUN TOJYUYEHHBIX Pe3ysbTaToB. Takue 3ajaHusl BIUIETEHbI B KaXKIbIN
U3 pa3/iesioB IIPOrpamMMBl, MOCKOJIBKY BECh MAaTEPHAI Kypca HIMPOKO HUCIIOIb3YETCS
JUISL peleHus] IPUKIAIHBIX 3a1a4. [Ipu penieHun peanbHbIX MPaKTHYECKUX 3a7ad
yyalecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh AHAIOTHIO, 0000IATh U KOHKPETH3UPOBATH
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHUIO HABBIKOB PEIICHUS MPHUKIATHBIX



3a/lad OpPTaHM3YeTCsl B MPOIECCe M3YyUEHUS BCEX TeM Kypca «Anrebpa u Hadana
MaTEMaTUYECKOrO aHATU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B y4yeOHOM IuUTaHe Ha HM3yYeHHE Kypca aiareOpsl M Hadajl MaTeMaTHYeCKOTO
aHanu3a Ha 0a30BOM ypOBHE OTBOJUTCS 3 yaca B Heaemro B 10 kimacce n 3 yaca B
Heneno B 11 kiacce, Bcero 3a jBa rojia ooyuenus — 204 gaca.

COAEPXKXAHHUE YYEBHOI'O KYPCA
10 KITACC
Ymucsia v BbIYMCIEHUS

Paunonanbubie uncna. OOBIKHOBEHHBIE M JECATUYHBIE APOOU, MPOIEHTHI,
OCCKOHEUHbIE  TepuoaAuYecKue  apodu. Apudmervueckue  omeparud ¢
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHui. [I[puMenenue
Ipo0elt U MPOIEHTOB ISl PEIICHUS MPUKIAAHBIX 3a/a4 U3 Pa3IUYHBIX OTpaciien
3HAHUU U PEaJIbHOU KU3HU.

HelictBuTenpHble uKcia. PanuoHanbHblE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue ornepandd ¢ JIeWCTBUTEIbHBIMU Yuciamu. [IpubmmkEHabie
BBIYUCJICHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PEe3yJIbTaTa BHIYUCICHU.

Crenenp ¢ 1menbiM  mnokazateneM. CrangaptHas  ¢opma  3amnucu
JNeUCTBUTENbHOTO yucia. Vcnonb3zoBanue mnoaxoxsmied  ¢Gopmbl  3alucu
JNEUCTBUTENBHBIX YMCEN JJIs pELIeHUs MPAKTUUYECKUX 3a/ady U MPe/ICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypajdbHOM  crteneHu.  JleiicTBus ¢
apu(pMETUYECKUMH KOPHSMH HAaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCUHYC U TaHT'€HC YHMCIIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPKECHUM. OcCHOBHBIE
TPUTOHOMETPHUUYECKHE (YOPMYIIBI.

YpaBHeHUe, KOpEHb ypaBHEHHs. HepaBeHCTBO, pelIeHHME HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nenbix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Perienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pelienre TpUroHOMETPUYECKUX YPABHEHUM.

[IprumeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 3a/1a4 U
3aJlay U3 pa3aMvHbIX 001acTel HayKu U pealbHOW KU3HHU.

DYyHKIUHN U TPAPUKH

Oyukmus, crnocoObl 3amanus  ¢yHkiuu. ['padux  Pynkmuu. Bzaumuo
oOpaTHble PYHKIINU.

OOnacTh ompenenaeHus] © MHOXKECTBO 3HadeHH (pynkuuu. Hymm ¢yHkimm.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKIIUU.



CrenenHast pyHKIMS ¢ HATYPaJbHBIM U IENBIM MOKa3zatenaeM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-Oi CTENEHHU.

TpuroHoMmerpuueckass OKPYXHOCTb, OIPEAECICHUE TPUTOHOMETPUUECKUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

Hauajia MaTeMaTH4eCKOro aHaJIu3a

[TocnmenoBaTenbHOCTH, CTI0COOBI 3alaHus MOCTIEIOBATEIBHOCTEH.
MOHOTOHHBIE MOCJIEIOBATETLHOCTH.

Apudmernueckas ¥ reoMeTpuUueckas mporpeccur. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccuu. dopMyna CIOXKHBIX NMPOLEHTOB. Vcmonp3oBaHue mporpeccuu AJis
pEIIeHMS peabHbIX 3a/1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHO0XeCTBO, ornepanuu HaJl MHO>KECTBaMH. JnarpaMmbl
Ditnepa—Benna. [IpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO  ammapara i
OINMCAHUS PEATBHBIX IIPOLIECCOB M SIBJICHUM, INPU PEIICHUM 3aJa4 U3 JPYrUx
y4eOHBIX TTPEIMETOB.

Onpenenenue, TeopeMa, CJI€ACTBUE, J0Ka3aTEIbCTBO.

11 KJIACC
Yucia v BBIYUCICHUSA
HarypanbHubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.
CreneHb ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHU.
Jlorapudm uncna. JleciTuuHble U HATypaJbHbIE JIOTApU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BoIpaXEHH, COACPKANTUX JTOTapU(MBI.

[IpeoOpazoBanue BbIpOKEHHM, COAEPIKAIIMX CTEMNEHU C PalUOHATBHBIM
[I0Ka3aTeseM.

[Iprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3arenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBRA.

Cucrembl TUHENHBIX YpaBHEHUH. PellleHne nmpukiagHbIX 3a7a4 ¢ TOMOUIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUM.

Cucrembl 1 COBOKYITHOCTH PAllMOHATIBHBIX YPABHEHU U HEPABEHCTB.

IIpumenenue  ypaBHEHUM, CHUCTEM U  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX O0JacTel HayKu M peasibHOM
JKU3HU.

DYyHKIUN U TPAPUKHU

Oyukuus. [lepuogmueckne Qynkumu. IIpomMexyTku MOHOTOHHOCTH
byHkuu. MakcumMyMbl U1 MUHUMYMBbI (QyHKIuu. HaunGompiee u HauMeHblee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

Tpuronomerpudeckue pyHKINH, UX CBOWCTBA U TpapuKU.



[ToxazarenpHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPapUKH.

Hcnonb3oBanue rpadukoB GyHKIMHN JIJI PEIICHUS YPAaBHEHUN M JIMHEHHBIX
CUCTEM.

Ucnons3oBanne rpadukoB (GYyHKIMA I8 HCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT MPHU PEUICHUU 3a/lady U3 APYTHX Yy4eOHBIX
MPEAMETOB U PEATIbHOMN KU3HMU.

Havana mareMaTH4ecKOro aHaIu3a

HenpepriBable GpyHKIIMH. MeTO1 HHTEPBAJIOB VISl pEIICHNUS HEPABEHCTB.

[IpousBognas  ¢ynkuuu. [eomerpuueckuid u  (PUINYECKUN  CMBICI
IIPOU3BOTHOU.

[IpousBogHble  3J€eMEHTApHBIX  (QYHKOUUA. DOpMyibl  HaXOXKIACHHS
MIPOU3BOJHON CYyMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne Npou3BOAHON K UCCIEOBaHHUIO (DYHKIUNA HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHne HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMU Ha
OTpE3KE.

IIpuMeHeHne NpPOW3BOMHOM U HAXOXKICHUS HAWIY4lIero pEIICHHS B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPENeNIeHUs CKOPOCTH IIpoLecca, 3aJaHHOTrOo
dbopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuila nepBooOPa3HBIX.

WNurterpan, ero reoMeTrpudyeckuil W (QU3MYECKUid CMbICH. Bbluncienue
uHTerpana no gpopmyne Hetorona—JleiiOnuua.

INJIAHUPYEMBIE PE3YJIBTATbDI

OcBoenne yueOHOro nmnpeaMera «MaremaTukay JOJDKHO OOeCreyuBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHET0 00111eT0 00pa30BaHuUsl CICAYIOMMNX JIUYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJabTaThl OCBOEHHUS TPOrpaMMbl y4eOHOTro TMpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

['paxx1aHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOHN MO3UIIMHA 00YJArOIIETOCs KaK aKTHBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aUMOJICHCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMYA 1 HA3HAUYCHHUEM.

[TaTprOoTHYECKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOMN TPAKIAHCKON UIEHTUIHOCTH, YBAXKEHUS K
MPOLUIOMY Y HACTOSIIEMY POCCHMCKON MATEMATUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKOM MAaTEMAaTUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTWIKEHWUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUSL:




OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOIO  CO3HAHMS, OATUYECKOrO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HAYKU U JIESATEIbHOCTBIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYAYIIETO.

OCTETUYECKOE BOCTIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad, pEeLIeHU, paccy X IEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIleKTaM pa3JIMuHbIX BUIOB UCKYCCTBA.

PU3NYECKOE BOCTIUTAHHUE:

COPMHPOBAHHOCTHIO yMEHHUS TPUMEHITh MATEMAaTHYCCKHUE 3HAHUS B
WHTEpecax 3J0pOBOTO U O6e30macHOro oOpa3a >KMU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBbIO (3/10pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OT/bIXa, peryJspHas dusnueckas AKTUBHOCTb); (bu3nYecKoro
COBEPILIECHCTBOBAHMSI, pu 3AHATHUAX CIIOPTUBHO-03/10POBUTEIBLHOU
NEATEIBHOCTBIO.

TpyoBO€ BOCIIUTAHUE:!

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IEHHOCTH TPYJOJIOOMS; UHTEPECOM K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
FOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTreMaTUYeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTHIO K aKTHUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HAMpPaBJICHHOCTH.

DKOJIOTMYECKOE BOCTIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO HKOJOTMUYECKON KYJIbTYpPhl, MOHUMAHUEM BIIHUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOMN
Cpellbl, OCO3HAaHWEM TJ00aTbHOTO XapakTepa HSKOJOTHYECKUX  MPoOJeMm;
OpUEHTAlMell Ha MPUMEHEHUE MaTEMaTUYECKUX 3HAHUW MJIA pPEIIeHUs 3a71ay
B 00JIaCTH OKpYyKaroliel cpejbl, TUIAHUPOBAHUS TIOCTYNKOB U OIEHKH UX
BO3MOYKHBIX ITOCIIEICTBUU IS OKPY’KAIOLIEN CPEbI.

[{eHHOCTH HAYYHOIO IMO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKH W  OOIIECTBEHHOM  MPaKTUKH, TMOHUMaHUEM
MaTeMaTUYECKOW HayKHW Kak c(epbl 4eToBEUeCKOW MJesTebHOCTH, JTaroB €&
pa3BUTHUSI M 3HAYUMOCTH JUISI PA3BUTHUS IUBUIM3AIMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTHYeCKOW KyJIbTYpOW KakK CpEeJACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYI) U HCCIEAOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI
MeTtanpeameTHble pe3yibTaThl OCBOEHUS MPOrpaMMbl Y4eOHOTO MpeameTa

«MartemaTuka» XApaKTCPU3YIOTCA OBJIAACHHUECM
YHUBCPCAJIbHBIMU RO3HAGAME/I1bHBIMU dechmeu}mu, YHUBeEpCaIbHbIMU
KOMMYHUKAMUBHbIMU dedcm@uﬂmu, YHUBEPCAJIbHbIMU PESYIIANMUBHBIMU

oelcmeusamu.



1) Vnusepcanvnuvle noznasamenvusie oeticmaus, obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00VUaowuxcs (oceoeHue
Memoo08  NO3HAHUS  OKpYJyCcanowe2o  mMupa,  NnpuMeHeHue  J102UYecKUux,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBbI€ JIOTUYECKUE ICHCTBHUS:

BBISIBJIAITH M XapaKTepU30BaTh CYIECTBEHHbIE MPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOUIEHUH MEXIy TMOHATUAMH;, (DOpMyIHUpOBaTH
OTIpEJICIICHNS TTOHATUN; YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIIaCCU(DUKAIUH,
OCHOBaHWsI /711 0000IICHHS 1 CPAaBHEHHSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;
BOCIIPUHUMATH, (DOPMYITUPOBAThH U MPEOOPA30BHIBATH CYXIACHUS: YTBEPAUTEILHBIC
U OTpUIIaTeIbHBIC, SAUHUYHBIC, YACTHBIC U 00IIHE; YCIOBHEIE;

BBEISIBIIATH MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPOTHBOPEUHS B
dakTax, MaHHBIX, HAONIOACHUSIX W YTBEPKIACHUAX; MpeyiaraTh KPUTCPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNI;

JenaTh BBIBOJBI C  HUCIIOJIb30BAaHMEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUSHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JI0KA3aTeIhCTBA MAaTEeMaTHYECKUX YTBEPKICHUMN
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBL;

BBIOMpATh CHOCOO pelleHus yueOHOU 3ajauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpaTh Hauboiee MOAXOASIIMA C YY4ETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPHUCB).

ba3oBbie Hcce10BaTeIbCKUE ICHCTBUS:

WCITOJI30BaTh  BOMPOCHI KAaK HWCCIEAOBATEbCKUN WHCTPYMEHT IIO3HAHWS;
bopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MNpoOsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO TTO3UIINI0, MHCHHE;

MPOBOJIUTH CAMOCTOATENFHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTro OOBEKTa, SIBICHHS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEeKTaMU, SIBJICHUSIMH, TIPOIECCAMU;
CaMOCTOATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO PE3yJbTaTaMm
MPOBENEHHOTO  HAOMIOJCHMS, WCCIIEIOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IICHUN;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE IpoIlecca, a TakKKe BBIIBHUTaTh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmei:

BBISIBIIATH Je(OUIIMTH HH(GOPMAITNH, TaHHBIX, HCOOXOIUMBIX JUIsl OTBETA HAa BOIIPOC
U TS PEIICHMS 3a]1a49H,

BBIOMpATh WH(DOpPMAIMIO W3 HMCTOYHWKOB Pa3IMYHBIX THUIIOB, aHAJIN3UPOBAThH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm mpeacTaBICHUS;

CTPYKTYpPUpPOBaTh HMH(POPMAILIUIO, TPEACTABIATh €€ B PA3NUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HANEXKHOCTh WH(MOPMAIIMU TI0 CAMOCTOSTENHHO CPOPMYITHMPOBAHHBIM
KPUTEPHUSIM.




2) Vuueepcanohvie KOMMYHUKAMUBHbBLE OClCMBUSL, obecnequsarom
chopMuUpoBaHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUWUXCSL.

OOmenue:

BOCIIPUHUMATh U (HOPMYJIHPOBATh CYXKICHHUS B COOTBETCTBUM C YCJIOBHUAMH U
HEeIsIMH OOIIEHHUS; SICHO, TOYHO, T'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THChMEHHBIX TEKCTaX, JIaBaTh IOSCHEHUS IO XOAY PEIICHMS 3a/1aud,
KOMMEHTHPOBATH IMOJYyUYCHHBIN pe3yJIbTar;

B XO0Jic OOCYXJEHHUSl 3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYXKITAaeMOW TEMBbI,
mpoOJIeMbl, pemaeMol 3adadd, BBICKA3bIBATh HJCH, HAIICJIICHHBIE Ha TIOWCK
pEUIEHUS; COIMOCTABJISITh CBOU CYXIEHUA C CYXICHUSIMHU APYTUX YYACTHHKOB
nuasnora, oOHapy>KUBaTh PA3jIMYUe W CXOACTBO TO3UIMH; B KOPpPEKTHOU (opme
bopMyIUpOBATH Pa3HOTIIACHS, CBOM BO3PAYKECHUS;

MPEACTABIATh PE3YIbTaThl pEHICHUs 3aJayd, SKCIEPUMEHTa, HCCIEI0BaHUSI,
MIPOCKTA; CaMOCTOSATEIIBHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Yy4€TOM 3ajad
MPEe3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

CoTpyaAHUYECTBO:

MOHMMATh M MCIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBHIYyaJbHOU
paboThl MpU pelieHUH YYEOHBIX 3a7a4;, NPUHUMATH II€JIb COBMECTHOM
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThI, pacrpeneisTh
BUJIBI paboOT, JOroBapuBaThCS, OOCYXKAaTh TIPOIIECC U PE3yiabTaT pabOTHI;
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TIpynmnoBbIX (opmax paboTsl (00CyxkAeHUs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBD» U HHBIC); BBINOJHATHL CBOIO 4YacTb pabOThl U
KOOPAUHUPOBATH CBOW JACHCTBHUS C JPYrMMHM 4YJ€HAMHU KOMaHbI, OIEHUBATH
Ka4ueCTBO CBOETO BKJaja B OONIUN MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

3) Vuueepcanvnvie pecyiamuenble oeticmsus, obecneuusarom
Gdopmuposarue cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.

CamMoopranu3anmsi:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHHS 3a7a4H, BRIOUPATh CIIOCO0 PEIICHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM TMO3HABATEIBHON pPEeQIIEKCHUM KaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUN U MBICIHUTENIBHBIX TMPOIECCOB, MX PE3yJbTaTOB; BIJACTh CIIOCOOaAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI TIPOIIEcCa U pe3yJibTaTa PelIeHUs MaTeMaTHIYEeCKON
3aJ1a4H;

NpEeABUNIETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aJ1auu,
BHOCHUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, TaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yjbTaTa LEIU U YCIOBUSAM, OOBSCHATH MPUUUHBI
JOCTIDKCHUS WUIH HEIOCTHIKEHUST PE3YJIbTATOB JIEATEILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.




INPEAMETHBIE PE3YJIBTATDBI

OcBoeHue yueOHOro Kypca «Anredpa U Hayaja MaTeMaTHUYECKOI'O aHaIM3a»
Ha YpOBHE CpeaHero ooOuiero oOpa3oBaHMs AOHKHO 00ecneuyMBaTh JOCTUKEHHE
CJIEYIOIUX MPEAMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB:

10 KITIACC

Yuciia 1 BbIYHCICHUSA

OnepupoBaTh MOHATUSAMHU: pAIlMOHAJIBHOE U  JICHCTBUTEIIBHOE YHCIIO,
OOBIKHOBEHHAA U JICCATUYHAS IPOOB, MPOIICHTHI.

Bemonusate  apumeTHueckue — ONepaldd ¢ pPAlMOHAIbHBIMU |
JNEHUCTBUTEIbHBIMU YHCIAMH.

BremonHsaTe npuOImKEHHBIE BHIYUCICHUS, UCTIONB3Ys MpaBUiia OKPYTICHHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTth MOHATUAMH: CTENEHb C IEJIBIM IOKa3aTelieM; CTaHJIapTHas
dopMa 3amMcu JEHCTBUTEIBHOTO 4MCIA, KOPEHb HATypajibHOM CTENECHH,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
IPaKTUYECKUX 3a]a4 U NPEJCTaBICHUS JaHHBIX.

OnepupoBarh MOHATHAMU: CUHYC, KOCUHYC W TaHI€HC IPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BAaTh 3aIMCh IPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarth MOHATUSMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
panuoHaIbHOE, UPPAlMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoInonHiATh MpeoOpa3oBaHUsi TPUTOHOMETPUUYECKUX BBIPAXKEHUN U pellaTh
TPUTOHOMETPUUECKUE YPABHEHHSI.

BoInonHATh NpeoOpa3oBaHusi LEJbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE THUIBI  LENBbIX, PAalHOHAJIBHBIX U
VPpPaLMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHsATh YpaBHEHHsI 1 HEPABEHCTBA ISl PELIEHUS] MAaTEMaTUYECKUX 3a]1a4
W 3aJ1a4 U3 PA3IMYHbIX 00JIaCTe HAYKHU U PEATbHOU KU3HH.

MonenupoBaTh peajbHble CHUTyallUM Ha S3bIKE aireOpbl, COCTaBJIAThH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO0 YCIOBHUIO 3a/Jadyd, MCCIEI0BATh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM amapara ajreophl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATUAMH: (DYHKIMS, COCOOBI 3a7aHusl (PYHKIIMH, 00JacTh
ONpEJEeNeHUs] U MHOXKECTBO 3HauYeHMM (QyHKIuU, Tpaduk (YyHKUHUHU, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh MOHATUAMU: YETHOCTh M HEUETHOCTh (DYHKIIMH, HYJIU (PYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduky GyHKIMMA 715 PEeIICHUs YPaBHEHUH.

Crtpouts ¥ 4uTaTh TpaduKu JUHEHHON (PYHKUMHU, KBAAPATUYHON (PYHKIIHH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBath rpaduku GyHKOUE A0S KCCIENOBAaHUS MPOLECCOB |
3aBHCHMOCTEH MpH PELICHUU 3a/ay U3 APYTrUX y4eOHBIX MPEIMETOB U peaabHOU
KU3HU; BbIpaxaTh GOpMyJIaMH 3aBUCUMOCTU MEXIY BEIIMYMHAMH.



Hauana MaTeMaTH4eCKOro aHaJIn3a

OnepupoBaTh MOHATUAMH: TIOCIEOBATENBHOCTh, apuUpMeTUyYecKas W
r€OMETPUYECKAsI IPOIPECCUMU.

OnepupoBaTh MOHATUSIMHU: OECKOHEYHO YOBIBalollasi TreoMeTpuuecKas
nporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIE0BATEIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEIBHOCTEN U MPOTPECCHUI I PELICHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, OIEPALlMU HAJ] MHOKECTBAMHM.

Hcnonb30oBaTh  TEOPETUKO-MHOXKECTBEHHBIM  anmapar Uil ONUCAHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUH 33a7ad W3 JAPYTUX Yy4eOHBIX
IIPEIMETOB.

OnepupoBath MOHATUAMH: OIpEeIEIICHHUE, Teopema, CJIEJICTBHE,
JI0KAa3aTeJIbCTBO.

11 KIJACC

Yuciia 1 BbIYHCICHUSA

OnepupoBaTh MNOHATHSAMHU: HATypaJbHOE, LEJIO€ YHCIO0; HCIOJIb30BaTh
IIPU3HAKU JIEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YMCIIa HA MPOCThIE MHOXKUTEIN
JUISL PELICHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTENEM.

OnepupoBath NOHATUSAMU: JOrapupM Yucia, AECATUYHBIE U HATYypaJIbHbIE
JorapupMsl.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsTh CBOMCTBA  CTENMEHW Uil  [peoOpa3oBaHMsI  BBIPAKEHUMU;
OIEPUPOBATH MOHATUSAMM: IIOKA3aTEIbHOE YPAaBHEHUME M HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoemonHsaTe npeoOpazoBaHusl  BBIPAKEHUH, coepX allux Jorapugmsl;
ONEpUPOBATh MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pellaTh
OCHOBHBIE TUIIBI JJOTapU(PMUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpocTeNnX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CUCTEMA JIMHEHHBIX YpPaBHEHUN MU €€ pElICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [Tl PELIEHUS MPAKTUYECKHX 3a/a4.

Haxomure peuieHus nmpocTernmmx CUCTEM U COBOKYITHOCTEH pPalMOHAIbHBIX
YPaBHEHU U HEPABEHCTB.

MopnenupoBaTh pealibHble CHUTyalldd Ha S3bIKE aureOpbl, COCTaBJISATh
BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCJIEeI0BATh MOCTPOECHHBIE MOJIETH C UCMOJIB30BAHUEM ariapara aareopsl.

DyHKIUHN U TPAPUKH

OnepupoBaTh  MOHATHSAMU: epuoAnYecKas  (QyHKUIUA,  MPOMEKYTKH
MOHOTOHHOCTH  (YHKIMH, TOYKH OKCTpemyMmMa (yHKUMH, HaubOoibliee U
HauMEHbIllee 3HAUYeHHUS (QYHKIUM Ha TMPOMEXKYTKE; HCIOJIb30BaTh HX I
UCCIIeI0BaHMs PYHKIINHU, 3aJaHHOU TpaduKOM.



OmnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3aTENbHOM, JOrapuPpMUUYECKOH U
TPUTOHOMETPUUECKUX (DYHKLMHI; N300paxaTh UX HA KOOPAWHATHOW IIOCKOCTU U
WCITOJIB30BATh IS PEIICHUS YPABHEHHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHON IUIOCKOCTH IpaMKy JTMHEWHBIX YPAaBHEHUN U
WCITOJIB30BATh UX JUISl PEILEHUS CUCTEMBI JINHEWHBIX YPABHEHUM.

Hcnonp3oBatk rpaduku (QYHKOUH A8 HCCIEIOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN U3 IPYruX y4eOHBIX TUCHUIUINH.

Hayajia MaTeMaTH4eCcKOro aHajn3a

OnepupoBaTh MOHATUSMHU: HENpEpbIBHAS (PYHKUHUSA; IPOU3BOIHAA (PYHKIUU;
UCIT0JIb30BaTh F€OMETPUYECKUIM M (PU3HMUECKHUI CMBICI IPOU3BOIHOM JJI pEeIIEHUS
3a/1ad.

HaxonuTth npou3BOJIHbIE 311€MEHTAPHBIX (DYHKIIHM, BEIYUCIATH MPOU3BOIHbBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh NPOU3BOJIHYIO Ul UCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
U SKCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIIEOBAHUS K TIOCTPOCHUIO TPauKOB.

Hcronb30BaTh NMPOU3BOJHYIO JUISl HAXOXKJICHUS HAWIYyYIIEro PpELICHUsS B
IPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKHX, 3aa4ax.

OnepupoBaTh TMOHATUSAMHU: [E€pBOOOpa3Hass W  MHTErpajig; MOHUMATH
TCOMETPUYCCKUMA M (PU3HMYECKUM CMBICI HHTETpasa.

Haxoauts mepBooOpa3Hble 3iIeMEHTapHbIX (YHKIUI; BBIYUCIATH WHTErpal
no ¢popmyne Hoetotona—JIelOnuna.

Pemare mpukianHele 3a1add, B TOM YHUCIE COUAAIBHO-DKOHOMHYECKOIO W
(bu3MYecKoro xapakrepa, CpeJICTBaMi MAaTEMATHYECKOTO aHAJIN3A.

TEMATUYECKOE IINTAHUPOBAHHUE 110 MATEMATHUKE C
YKA3ZAHHUEM KOJIMYECTBA YACOB,
OTBOAMUMBIX HA OCBOEHUME KAK/IOU TEMBbI

Ne | HammenoBanue | KoJ-Bo
n/ | pa3aejioB U TeM | YaCOB,
1| 0TBOIH daexkTpoHHble (LpoBbIe) 00pa3oBaTebHbIE
MbIX Ha pecypchl
0CBOEH
e
TEMBI
AJI'EBPA
10 xiace
1. MHuosecTBa 14 1. AKnacc https://www.yaklass.ru/p/algebra/9-
panroHaIbHbBI klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-
XU ratcionalnykh-neravenstv-metodom-intervalov-9128
JEUCTBUTEIbH 2. Poccuiickasi 3JIEKTpOHHAs IIKOJIa
BIX YHCEJL. https://resh.edu.ru/subject/lesson/4730/start/149073/
PanmonannHbI
€ YpaBHEHUS U



https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128
https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-metodom-intervalov-9128

HCPABCHCTBA
OyHKIWU U 6 1. Poccuiickast 37€KTpOHHAs IIKOJIa
rpaduKH. https://resh.edu.ru/
CreneHs ¢ 2. SIKmacc https://www.yaklass.ru/p/algebra/10-
LCJIBIM klass/stepeni-s-ratcionalnym-pokazatelem-korni-
IoKa3aTesieM stepennye-funktcii-11016/svoistva-stepennykh-
funktcii-i-ikh-grafiki-9158/re-0e543e38-25d9-4536-
b70f-0f1bf843e82b
Apudmerundec 18 1. AKnmacc  https://www.yaklass.ru/p/algebra/10-
KW KOPEHb N— klass/stepeni-s-ratcionalnym-pokazatelem-korni-
Ol CTETIICHH. stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-
Wpparmonann preobrazovanie-irratcionalnykh-vyrazhenii-11531
HBIC Z . Poccuiickas QJICKTPOHHAA IIKOJIa
ypaBHEHUS U https://resh.edu.ru/
HCPAaBCHCTBA
dopmybl 22 1. SAKnacce https://www.yaklass.ru/p/algebra/10-
TPUTOHOMETPH klass/trigopnometricheskie-uravneniia-9145/metody-
u. Ispolzuemye-dlia-resheniia-trigonometricheskikh-
Tpuronomerpu uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-
YeCcKHe 3f48ab285dde
YpPaBHEHHUS 2. Poccwmiickas >eKTpOHHAs MIKOJIa
https://resh.edu.ru/
[TocnenoBaTten 5 1. Poccwuiickas 37€KTpOHHAs MIKOJIa
BHOCTHU U https://resh.edu.ru/
MPOTPECCUU 2. Poccuiickasi 3JIeKTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/5223/conspect/32671
6/
[ToBTOpeHwme, 3
00001eHue,
CHUCTEMaTHU3aLII
3HAaHUU
11 kaacce
CreneHb ¢ 12 1. SIKnacc  https://www.yaklass.ru/p/algebra/11-
parroHaTbHbBI klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-
M funktcii-9160/metody-resheniia-pokazatelnykh-
1OKa3aTeseM. uravnenii-10962/re-b758915c¢-7f57-4abb-b83a-
[Toka3aTenbHa b2c25922fcec
a1 pyHKIMS. 2. Poccuiickast aeKTpOHHAs IIKOJIa
[TokazareabHbBI https://resh.edu.ru/subject/lesson/4729/conspect/15901
¢ YpaBHECHHS U 2/
HCPABCHCTBA
Jlorapudmmuue 12 1. SIKmacc  https://www.yaklass.ru/p/algebra/11-
cKasi (QyHKIHS. klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-
Jlorapudmuue funktcii-9160/metody-resheniia-logarifmicheskikh-
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https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-b758915c-7f57-4abb-b83a-b2c25922fcec
https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169

CKHe neravenstv-9169

YpaBHEHHUS U 2. Poccuiickas 2JIeKTpOHHAs IITKOJIa

HEPaBEHCTBA https://resh.edu.ru/subject/lesson/3852/conspect/19911
8/

Tpuronomerpu | 9 1. SIkmacc https://www.yaklass.ru/p/algebra/10-

YECKHUE klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-

(GYHKITUN 1 UX grafiki-trigonometricheski_-10781

rpadukm. 2. Poccuiickasi >IeKTpOHHAs MIKOJIa

Tpuronomerpu https://resh.edu.ru/subject/lesson/4738/conspect/

YCCKUC

HEPaBEHCTBA

[IpousBognas. | 34 1. Poccuiickas 351eKTpOHHAs IIKOJa

[Tpumenenue https://resh.edu.ru/subject/lesson/6195/start/225651/

IIPOU3BOTHOU 2. IKnacc https://www.yaklass.ru/p/algebra/11-
klass/proizvodnaia-primenenie-proizvodnoi-dlia-
issledovaniia-funktcii-9147

WuTerpan u 9 1. SIKmmacc  https://www.yaklass.ru/p/algebra/11-

€ro klass/pervoobraznaia-neopredelennye-i-opredelennye-

PUMCHCHUS integraly-9151/neopredelennye-i-opredelennye-
integraly-metody-integrirovaniia-9153/re-94b86f3c-
161b-42fd-alaa-4d0cbc549ee7
2. Poccuiickas aneKTpoHHas IIKOJIa
https://resh.edu.ru/subject/lesson/6118/main/

Cucremsl 12 1. SIKnacc  https://www.yaklass.ru/p/algebra/9-

ypaBHCHHI klass/sistemy-uravnenii-ravnosilnye-preobrazovaniia-
9129/metody-resheniia-sistem-ratcionalnykh-
uravnenii-9131
2. Poccuiickast a5eKTpoHHas IIKOJIa
https://resh.edu.ru/subject/lesson/3812/conspect/15894
9/

Harypanbubie | 6 1. SIKnacc  https://www.yaklass.ru/p/algebra/10-

1 LIEJIBIE YHCIIa klass/deistvitelnye-chisla-9102/naturalnye-chisla-
povtorenie-11259/re-198ae908-4687-4b65-bb41-
ba45ad84a6fd
2. Poccuiickast 3IeKTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/5255/conspect/27251
0/

[ToBTOpenue, |18

00o01IeHue,

cucreMarusall

U 3HAHUU
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