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AHHOTAUMSA
K padoueii nporpaMmme no ajredpe U Ha4YaJIaM MAaTEMATHYECKOT0 AaHAJIN3a
(0a3oBbIii ypoBens) 10-11 ki1accos

Pabouast mporpamma mo ajirebpe m HayajgaM MaTeMaTH4YeCKOr0 aHAJIN3a
(0a30BbIii  ypoBeHb) cpeaHero o6Omiero oOpa3zoBanus [ocygapcTBeHHOTO
O10/pKeTHOro 00I1Ie00pa3oBaTeNbHOTO yupexaeHuss Camapckoil o0nacTu cpeaHei
oOmeoOpazoBarenbHoit mKoubl Nel m.r.t. CyXoaosl MyHUIMIIAIBLHOTO paiioHa
CeprueBckuii Camapckoil 007acTH COCTaBJI€Ha Ha OCHOBE  CJEAYIOIIUX
HOPMAaTHUBHO-TIPABOBBIX JOKYMEHTOB:

1. denepaabHOr0 TOCYJAapCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa
cpenHero o0Imero o0pa3oBaHUs, YTBEPKIAEHHOTO TNPHUKa3oM MuUHHCTEPCTBA
oOpasoBanus u Hayku Poccuiickori @eneparuu ot 17 mas 2012 1. Ne 413 «O6
YTBEPXKACHUH W BBeACHHMM B JneiictBue DeaepanbHOr0 rocyJapCTBEHHOIO
0o0pa30BaTeNBLHOTO CTAaHIApTa CpPEJHEro oOmero o0pa3oBaHUsS», MPUKA30M
MunnctepctBa npocsemieHuss PO or 12 asrycra 2022 r Ne 732 "O BHeceHuu
U3MEHEHU B (enepanbHbli TOCYIAPCTBEHHBIM O0pa30BaTENbHBIM CTaHAAPT
cpenHero oOmero o0pa3oBaHUs, YTBEPXKICHHBIM MpukazoM MuHucTepcTBa
oOpa3zoBanus W Hayku Poccmiickoit ®demeparmu ot 17 mas 20121  Ne 413",
npukazom Munnpocsemenus Poccuu ot 18.05.2023r N 371 "OO6 yTBepkaeHUu
dbenepanpHOll 00pa30BaTEIbHONM MPOTPaMMBI CpeHETO 00IIero obpas3oBaHus",
npukazoM Munnpocsemennss Poccun ot 09.10.2024 N 704 "O BHeceHuu
M3MEHEHH B HEKOTOpbIE MpHKa3bl MuHucTepcTBa mnpocBemeHus Poccuiickon
denepanuu, kKacarmmecs GpeaepaibHbIX 00pa30BaTeIbHBIX MPOTPAMM HaYaJIbLHOTO
obmero 00pa3oBaHMs, OCHOBHOTO OOIIEro OOpa3oBaHMS W CPEIHEro OOIIEeTro
oOpazoBanus".

2. OcHOBHOW  00pa3oBaTeIbHOM  MpOrpaMMbl  CpPEAHEro  OOIIero
oopazoBanus ['BOY COII Nel mr.r. Cyxogol MyHUUMIIAIBHOTO palioHa
Cepruesckuii Camapckoit 001acTH.

OOpa3zoBaTeNbHBIA  MPOIECC  OCYMIECTBIACTCS C  HCIOJIH30BAHUEM
y4eOHUKOB, Y4Y€OHBIX IIOCOOMH, BXOASAIIUMX B JACHUCTBYIOIIMHI (denepanbHbIN
nepedyeHb y4eOHHKOB. [lepeueHb y4eOHMKOB €KETrOJAHO YTBEPKIACTCS MPUKA30M
JTUPEKTOpa MO MIKOJIE.

Ha wu3ydenue anareOppl W Hayajl MATeMAaTHYEeCKOI0 AHAJIM3A
(0a3o0BbIil ypoBeHb) B cpeaHEN 1IKoJie Beiaesercs 170 Jacos:
e B 10 kimacce 68 yacos
e B 11 kiacce 102 vaca
PabGouass mnporpamma BKIIOYaeT B ce0s TMOSICHUTEIbHYIO 3alucKy,
IUIAaHUPYEMbIE  PE3YJIbTaThl OCBOEHUS Y4Y€OHOrOo TMpPEeAMETa, COJEp KaHHe



y4e0HOTO TpeaMeTa, TeMAaTHIECKOe TNIAHUPOBaHNE, KaJleHIapHO-TEeMaTHIECKOe
-TUIAHUPOBAHUE, OIICHOYHBIC MaTEPUAITBI.
Cpok peanuzaiuu nmporpaMmsl — 2 roja.

MNOACHUTEJIbHAS 3AIINCKA

Pabouas nporpamma ydeOHOro Kypca «Anredpa 1 Hadajga MaTeMaTH4YECKOTO
aHayn3a» 0a30BOro ypoBHs ais oOywarommxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeniepaIbHOTO TOCYIapCTBEHHOIO 00pa30BaTENIbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpEOOBAaHUH,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPATULUNA POCCHIUCKOTO
oOpazoBanus. Peanuzanust mporpaMMbl 00€CIIEUMBAET OBJIAJECHHE KIIFOUEBBIMU
KOMIIETEHIIUSIMH, COCTABJIAIOIIMMU OCHOBY JJII CaMOPa3BUTHS U HEMPEPBHIBHOTO
o0Opa3oBaHMsl, LIETOCTHOCTh OOIEKYIbTYPHOIO, JMYHOCTHOTO U MO3HABATEILHOTO
Pa3BUTHUS TUYHOCTU O0YJAIOIINUXCS.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayajga MareMaTHYEeCKOTO aHaln3a» SIBISETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuUIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECNeYMBAET HWHCTPYMEHTAJIBHYI0 0a3zy Ui H3y4YeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTOM CTOPOHBI, (JOPMHUPYET JIOTHUECKOE U
a0CTpaKTHOE MBINUICHNE YyYalluxcs Ha YpPOBHE, HEOOXOAMMOM JIJIi OCBOCHHSI
KypcoB WH(MOPMATHKH, OOIIECTBO3ZHAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYaIlluecs OBJaJIeBAlOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (popMyJIUpyeT CBOM JOCTIKCHHS B MAaTEMaTHIECKOH (hopme.

Kypc anrebpsr 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY IS
YCHEITHOTO OBJAJCHHUS 3aKOHAMU (U3WKH, XUMHUH, OWOJIOTHH, TTOHUMaHUS
OCHOBHBIX TCHJICHIIUA OSKOHOMUKM W OOIIECTBEHHOW JKM3HU, TIO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBJIajeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMH
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHHUSI, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHe. B xome n3ydenus
anreOppl W HayaJdl MaTeMaTHYeCKOro aHalh3a B CTapiledl IIKoJe ydarluecs
MOJIyJatOT HOBBIM OIBIT pEIIEHUS MPUKIATHBIX 33J1a4, CaMOCTOSATEIHLHOTO
MOCTPOEHUSI MaTEMaTUYECKUX MOJENIe PEAbHBIX CHUTYalluidi W WHTEPIpETaIun
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMSTCA C  TOpUMEpaMH  MaTEeMaTHYECKHUX
3aKOHOMEPHOCTE B TIpHUPOJIe, HAyKe M B HCKYCCTBE, C BBIIAIOIIUMUCS
MaTEeMaTHUYECKUMHU OTKPBITHUSIMU B UX aBTOPaMH.



Kypc ob6nagaer 3HaUMTENbHBIM BOCIUTATENBHBIM MOTEHIMAIOM, KOTOPBIN
peanusyeTcsi Kak 4epe3 y4eOHbIM maTepuan, CIoCOOCTBYIOMUNA (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK W dYepe3 crneuuduky ydeOHON AesaTeTbHOCTH,
TpeOyromen CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, MIPOJOJKUTEIIbHOU
KOHIICHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 3a ITOJy4YEHHBIN PE3yJIbTAaT.

B ocnoBe wmeroauku oOydeHus aiaredpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JIKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa v Hauajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAET
CIEAYIOLINE COAEPKATEIBbHO-METOANYECKUE JIMHUU: «YHCIa W BBIYUCICHUS,
«Dynkuuu u rpadukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKOro aHanusa», «MHo)kecTBa U JIOTMKa». Bce OCHOBHBbIE
COZIEPKATEIBHO-METOANYECKUE JIMHUM HW3Y4YalOTCAd HA MPOTSHKEHHM JBYX JIET
oOyueHusl B CTaplleil 1IKoJie, €CTECTBEHHO IOMOJHSSA ApYr ApPyra U MOCTEIEHHO
HAChIAsCh HOBBIMM TeMaMHU W pasfgenaMu. JlaHHBI Kypc  sABJISIETCSA
WHTErPAaTUBHBIM, TOCKOJbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHX
MaTEMaTUYECKUX JUCIUIUIMH: are0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAIN3,
Teopust MHOKeCcTB U Jp. [lo mMepe Toro kak ydvamuecs OBJaJeBalOT BcE Ooiee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCJIEI0BaTeNIbHO (hopMupyeTcs U
COBEPLICHCTBYETCSI YMEHHE CTPOUTb MATEMATHUYECKYIO MOJEIb peaJbHON
CUTyalluM, TPUMEHSATh 3HAHUA, NOJy4eHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOr0 aHaJIN3ay, JJIs PEeLIEHUs CaMOCTOATEIbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIIbTaT.

CopepxarenpHO-MeTOAMYECKasl JIMHUAA «YUuCina M BBIYMCICHHS 3aBEpLIACT
(dbopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM miKoJie. B crapiiel mikosne oco0oe BHUMAHHE YACISIETCS
(OpMHPOBAHUIO TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCU ACHCTBUTENBHOTO YHCA, YMEHHUE
pPAllOHAJIBHO BBINOJHATh JEHUCTBUSA C HUMH, JAEJIAaThb IPUKUAKY, OLICHUBATH
pesyapTaT. OOyuarmuecss MOMy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHHM,
BBITIOJTHEHUS JIEMCTBUM C YMCJIaMH, 3alMCaHHBIMU B CTaHIapTHOU (dopmMme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAXKEHUM.

JIuans «YpaBHEHUs W HEPABEHCTBA» PEAIU3YETCA HA INPOTSHKEHHU BCETO
oOyueHusi B CTaplIeld IIKOJie, IMOCKOJbKY B Ka)XJOM paslieie MpOorpaMMbl
MPEAYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
pa3IMYHBIMM METOJAMU PELICHHS UEJbIX, PAlMOHAIBHBIX, HWPPALUOHAJIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUUECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHNs HCIOIB3YIOTCS IPU UCCIIEN0BAaHUN
(GYHKIMI C TOMOUIBIO MPOU3BOJHOM, PEIICHUH MPHUKIAAHBIX 3a/Ja4d W 3a1ad Ha
HAaxXOXKJE€HUE HauOOJIBIIMX W HaUMEHbIIMX 3HadeHuW QyHkuu. JlanHas



colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMupoBaHHE YMEHUU
BBIMOJHATh pacuy€Thl 1Mo ¢opMyliaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUI, a TaKKe BBIPAXKCHUH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yudeHuio anredGpandeckoro
Marepuajia MPOUCXOIWT  JaJbHEWIEEe  pPa3BUTUE  AJITOPUTMHUYECKOTO U
a0CTpAaKTHOTO MBINIICHUS YyYaIuxcs, (OPMHUPYIOTCS HABBIKA JIETyKTUBHBIX
paccyxaeHudd, paboOTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPEACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJSHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK
A3bIKa HAYKH.

ConepxatenbHo-MeToanueckass JuHug «DyHkuu u rpaduku» TECHO
MEPEIIETACTCS C APYTUMHU JIMHUSIMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEIOBATEIBHOCTb U3Yy4YEHUS MaTepuaa. N3yuenue CTEIIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pEelIeHUs 3a7a4 M3 APYrUuX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk U C pEIICHHWEeM YpaBHEHHMM M HepaBeHCTB. [Ipu »ToM Oosibllloe BHUMaHHE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJIaMU 3aBUCHMOCTU MEXKTY
pa3IMUHBIMU BEJIMYMHAMU, HCCIEAOBATh MOJy4YeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coliepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUA.

CopnepxarenpHasg nuHUsA «Havama mMareMaTM4ecKoro aHajau3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3a]ad4,
JIOCTYITHBIX OOYYaroIIUMCsI, Y KOTOPBIX MOSBIISETCS BO3MOXKHOCThH UCCIIEIOBATh U
CTpOUTh Tpaduku (YHKIUN, OMpeAeisaTh HUX HauOOJbIINEe W HAWMEHBIIUE
3HAUEHHUS, BBIYUCIATH MUIOManun (Guryp u oObEMBI TEJ, HAXOAUTb CKOPOCTH M
YCKOpeHHsl TipolieccoB. JlaHHas cojlep)kareiibHasi JMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IOCTPOCHUSI MATEMATHUYECKUX MOJIeJIed pPEalbHbIX CHUTYyalluu,
HaXO0XXJICHUSl HAWIYYIIErO PEUICHUS B MPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE M HcKyccTBe. OOywaromiyecss Y3HAIOT O
BBIJIAIOIINXCSI pe3yJibTaTaX, IMOJYYEHHBIX B XOJ€ PAa3BUTUS MATEMATUKU Kak
HayKH, U UX aBTOpax.



CopnepxaTeabHO-MeToANYEeCKast JIUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSLIEHA  3JIEMEHTaM TEOpPUH  MHOXKECTB. | €0pPEeTHKO-MHOKECTBEHHbBIE
MPECTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTEMaTUKU W MPEIararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUN BCE pa3/eibl MATEMATUKU U €&
NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MAaTeMaTHYECKUE AUCIUIUIMHBI B €IMHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOXECTBEHHBII $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHUYECKOrO aHANIM3a» MPUCYTCTBYIOT
TaK)X€ OCHOBbI ~MaTEMaTHUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUS MOJIEICH peaIbHbIX CUTYallUi, UCCIICI0BaHUS
TUX MOJENIEH C MOMOIIbIO amnmapara anreOpsl ¥ MaTeMaTHYeCKOro aHaiu3a U
MHTEPIIPETALNN MTOTYYECHHBIX pE3yJIbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
U3 pa3JejaoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca MIMPOKO UCIOJIb3YETCS
JUISL pelieHusl MPUKIaAHbIX 3aaa4. [Ipu pelieHnn peaibHbIX MPAKTHYECKUX 3a7ad
yyaliyecs pa3BUBAIOT HAOMIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobiemy. [esrenbHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEIICHUS MPUKIATHBIX
3a/lady OpPraHM3yeTCsl B MPOIECCe M3YyUEHUS BCEX TeM Kypca «Auredpa u Hadana
MaTE€MaTUYECKOTO aHATN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuyeOHOM miaHe Ha M3ydyeHHE Kypca ajreOpbl MU Haydajdl MaTeMaTHYe€CKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Heaento B 10 kiacce u 3 4aca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OCCKOHEUHbIE  MepuoAudeckue JapoOu. ApudmeTudyeckue  omepanud ¢
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudd ¢ JACUCTBUTEIbHBIMU uHciaMu. [lpubnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOIO yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YUCEI Ul PELICHUSA MPAKTHUYECKUX 3a7ad U IIPEACTaBICHUSA
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelictBus ¢
apu(PpMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTENIEHHU.

CuHyC, KOCHHYC W TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U PeabHOU KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh onpeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkuuu.
[TpomMexyTKku 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUM.

CrenenHast GyHKIMS ¢ HATypajibHBIM U II€JIbIM MOoKa3areiaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-0i CTEHICHH.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIIEIOBATEIIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lMcronb3oBaHuEe mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTEpa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara g OMUCAaHUS PeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBHE, JOKA3aTEIbCTBO.

11 KVIACC
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Harypanbuble u niensie yncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPIKAIIUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX ypaBHEHUM. PellleHre NMpUKIIAIHBIX 3a/1a4 C MTOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3MyHbIX 00JacTel HayKu WU peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHkuuu. [IpomMexyTkm  MOHOTOHHOCTH
¢yskun. MakcumyMbl 1 MUHUMYMbl QyHkiuu. HauGosblnee u HauMeHblee
3HaYeHUE (PYHKLIHMU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPadUKH.



Hcnonp3oBanue rpadvkoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUI A7 HMCCICIOBAHUS IIPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUx Y4eOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  (QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[TpousBogubie  3neMeHTapHbIX  QyHKIu.  DopMmysnsl  HaXOXKAECHUA
IPOU3BOJHON CyMMBI, POU3BEICHUS U YACTHOTO (D)YHKLIUM.

[IpumMeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxk/ieHne HanbopIero 1 HAaMMEHbBILIETO 3HaueHUsl PYHKIIMHU Ha
OTpE3KE.

[IpuMeHeHnEe NTPOU3BOOHOM UL HAXOXKICHUS HAWIY4IlIEero pPELICHUs B
NPUKIAIHBIX 3aJa4yax, [ ONPEACIICHUS CKOPOCTH Mpolecca, 3aJaHHOIO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wurerpan, ero reoMeTrpuyeckuid ©u (U3MYECKUN CMbICT. Borluucienue
uHTerpana no gpopmyne Hetotrona—IJleiiOnua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHEC CPCIHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MPOTPaMMbl y4EOHOTO NpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYaIOIIErocsl Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUA,
IpoLenyp TpaXIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYecKO€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYyTHX HayKaxX, TEXHOJOTusX, chepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DcTeTU4eCcCKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTRBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (370pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTJIbIXA, perynsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPIICHCTBOBAHUS, npu 3AHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEATEIIbHOCTHIO.

TpynoBoe BoCIUTAHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEU MKWU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYACTHIO B PEIICHUH MTPAKTUYECKHX 33]1a4 MaTEMaTUUECKOM HAPaBJICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COLIMAJIBHO-?)KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE NPUPOJHOM M COLMATIBHOU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpMEHTalueldl Ha NMPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHUM NJIs pelIeHUs 3aiady B
0o0JaCTH OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPYKAIOILIEN CPEbl.

[{leHHOCTH HAyYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM MPAKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HayKH Kak c(epbl UYelIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHA M 3HAYUMOCTH I Pa3BUTHUS IMBHIM3ALMH;, OBJIAJCHUEM SA3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJbTYpOll KakK CpEeICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISAITh MPOEKTHYI0 M HCCIEHOBATENbCKYIO JAESITENIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTN8UAMU.

1)  Vhusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJcamwezo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
ONpe/eNieHUs] TOHATHUW; YCTaHABIMBATh CYHICCTBCHHBIH  MpPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIUMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemsiaraTh  KPpUTEPUH IS BBISIBJICHUS — 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHH 110 aHATIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (TIPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAITHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbBL;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIICHUSA, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTHBOpEUUE, MpolIemMy,
yCTaHABIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UIINIO, MHCHHUE;

IPOBOAUTD CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BbEeKTa, SIBJIECHHUSA, TPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 00OOIIEHHS U BBIBOJBI MO Pe3ysibTaTaM
IPOBEAEHHOTO HAOMIOEHUS, UCCIENOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TIPOIECCa, a TAKXKE BBIIBUTATH
MIPENOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH AepUUINTH MHPOpPMAIMK, JAHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTAaBICHMUS,

CTPYKTYpUpPOBaTh MHGOPMAILIUIO, IPECTABIATh €€ B Pa3IMYHBIX (popMmax,
WLTIOCTPUPOBATH TpapuuecKi;



2)

OLICHUBATH HaJEXKHOCTD uH(pOpMaIuu 110 CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHukamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMB COYUATLHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO01ienue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX U NHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOJyYEHHBIIN pe3ybTar;

B X0/ 00CYKJEHH 3a7]aBaTh BOPOCHI IO CYIIECTBY 00CYKIaEMOW TEMBI,
poO0JIeMBbI, pelIaeMoOi 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
peuIeHus; COMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3IU4M€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJadyd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPU PEIICHUH YICOHBIX 3a71a4; TPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yabTaT padoThl; 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BEIOMPATh CIIOCO0 PEIICHHUS C

y4E€TOM HMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediIekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB;
BJIQJeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA Tpolecca u
pe3yibTara pelueHuss MaTeMaTHYeCKON 3a/1a4H;



e TNPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IIPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMICHHBIX OITMOOK, BHISIBICHHBIX TPYTHOCTEH;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Aredpa U Havyajla MaTEMAaTUYECKOTO aHan3ay
Ha YPOBHE CpPEIIHEro OOIIero oOpa3oBaHUsS JOJDKHO 00ECIeUMBATh JOCTHUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC
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OnepupoBaTh NOHATUAMM: PALMOHAIBHOE M JEWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpPaBUia OKPYTJICHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BbIYNCICHUM.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHJapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
WCITIOJIB30BaTh MOAXOASANIYI0 (DOpPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMH: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIDQKEHWM W  pelaTbh OCHOBHBIE THIBI  LEJBIX, PAaNUOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUUECKUX 3a1a4
U 3aJ1a4 U3 pa3IMYHbIX 001acTell HAyKH U PeasIbHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIpQXEHUS, YpaBHEHHUS, HEPABEHCTBAa IO YCJOBHMIO 3aJadyH, HCCIEAOBAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/EeNIEHUs] M MHOXECTBO 3HayeHH (QyHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINH.

OnepupoBarh NOHATUAMU: YETHOCTH W HEUYETHOCTh (QYHKIUM, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonps3oBathk rpaduku GyHKUUN A5 pEIICHUS] ypaBHEHUI.

Crpouth M ynTaTh TpaduKu JUHEHHON (PYHKIUU, KBAAPATUYHON (PyHKIUH,
CTETICHHOM (DYHKIIMH C IIEJIBIM ITOKa3aTelIeM.

Hcnonp3oBate rpadpuku (QyHKUMHA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXY BEIUUYNHAMH.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBaTh TOHATUAMH: TOCIEAOBATEIBLHOCTh, apudMeTHdeckas u
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaOLlasi TeOMETpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA ITOCIIEI0OBATEIBHOCTEN U MIPOTPECCUN I PEILIEHUS
pealibHBIX 33aJa4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
pealibHbIX MNPOLECCOB U SBJICHUH, NMPU pPELIEHUH 337ady U3 APYTUX Y4YEOHbIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IEJIO€ YHCIO; HCHOJIb30BAThH
MPU3HAKHU JICJIMMOCTH LEIBIX YUCEN, PA3JIOKEHUE YHCJIAa HA MPOCTHIE MHOKHUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAITMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENIBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl  BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPABHEHHI U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILICHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN JUIA PELICHUS IIPAKTUYECKUX 3a1a4.

HaxoauTp pemeHns: NpoCTENIINX CUCTEM U COBOKYITHOCTEHW PAllMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATH MOCTPOEHHBIE MOJIEIH C UCIOJIb30BAHUEM ammapara aareOpsl.

DOyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: [EepUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH ()YHKLUMH, TOUYKH OHKCTpeMyMa (yHKUMH, HauOoJbliee U
HauMEHbIllee 3HA4YCeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIeI0BaHMs (PYHKIMH, 3aJaHHOMN TpaduKoM.

OnepupoBaTh MOHATUAMM: TpadUKU TOKA3ATEIbHOH, JIorapupMuU4eckoil u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBaTh rpadukd QyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOro aHajn3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHASL (QYHKUHUS;, TPOU3BOIHAS (YHKIIHY;
UCITIOJIb30BaTh FEOMETPUUYECKUM M (PU3HUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3a1ad.

HaxoanTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHII.

Hcnonb30BaTh NPOU3BOAHYIO Il HCCIIEIOBAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTH PE3YJIbTATHI UCCIEI0OBAHUS K TOCTPOCHUIO ITpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHSIMHU: TIepBOOOpa3Has U  HUHTErpai; MOHUMATH
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIIUH; BBIYHACIATH WHTETpal
o ¢popmyne Herorona—JIeliOrutIA.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xxapakrepa, CpeJCTBaMi MaTEeMaTHUCCKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
MHosxecTBa palliOHAIBHBIX U
1 €HCTBUTEIBHBIX YKCeN. PalnoHaIbHBIE 14 1 bubmorexa HOK
A -rat https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
5 Oyukiuu U rpaduku. CTeneHs ¢ HeabM 6 bubmmoreka [JOK
roKazarejiemMm https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1 Bbu6mmotreka [JOK
HppanunonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMyJIbI
4 T I/II:“OI}-IIOMG un. TpUroHOMETpUUECKIE 22 1 bubmorexa HOK
P TPHI- 1P P https://m.edso0.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUH 5 bubmmorexa [JOK
A porp https://m.edso0o.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 bubnmorexa LIOK
3HAHUHI https://m.edso0o.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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 DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
CreneHsp ¢ palOHaIbLHBIM MTOKA3aTEJEM.
1 [TokazarenpHas ¢pynknus. [lokazarenbHbie 12 1 bubmorexa HOK
YHICIHA. https://m.edsoo.ru/f11c4afd
YpaBHECHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIUS.
2 HorapniMquCKHe Q)yaBIfIleHI/ISI u 12 bubmmorexa [JOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue QyHKIMH U UX
3 rpa(bmcn TTpI/IFOHOMe CpI/i/qeclllclxle 9 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT T 24 1
POUSBOAHAA. LIPHMEHEHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bubmmoreka IIOK
° Hiterpart it ero mpiMeneis o https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
6 i 12 1
CHCTeMbI ypaBHeHHil https://m.edsoo.ru/f11c4afd
7 HarypanbHbie u 1ienpie yncia 6 bubmmorexa [IOK
P B https://m.edsoo.ru/f11c4afd
IToBTOpenue, 00001IEHNE, CUCTEMATH3AIUS bu6muoreka [JOK
8 - 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabnble IIpakTuyeckue
n/n Bcero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypcsbl
MHoxecTBO, oneparuu Haj o OK
nonroTexa
1 MHOK€CTBaMU. /[narpaMmbl 1 1
3 B https://m.edsoo.ru/746d5dce
nnepa—BenHa
PaunonanbHbIe yncia.
5 OOBIKHOBEHHBIE U JICCSITHYHBIC 1 bubnuoreka [{OK
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MePUOIUYECKHIE IPOOH
ApudmeTndeckue oneparuu C
3 PalMOHAIIBHBIMU YUCIIAMHU, 1 bu6anoreka LIOK
npeoOpa3oBaHus YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue qpobeit 1 MpOLEHTOB
4 JUIS peLlieHUs NIPUKIIaHBIX 3a/1a4 U3 1 bubmuoreka [JOK
pa3IMYHBIX OTpACIEd 3HAHUN U https://m.edsoo.ru/44dd1046
peanbHOU KU3HU
[Tpumenenue apobeli U MPOIIEHTOB
5 JUISL peLIeHUs NIPUKIIAHBIX 3a/1a4 U3 1 bu6muoreka [JOK
pa3IMYHBIX OTpACIed 3HAHUN U https://m.eds00.ru/d99d8c74
peanbHOU KU3HU
6 JlelicTBUTEIIbHBIC YHCIIA. 1 but6mmoreka [IOK

PannoHaneHbIE M MppalMOHAIBHBIE

https://m.edsoo.ru/2f36a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

qucia

ApudmeTnueckue ornepanuu C

bu6nmoreka IIOK

7
NENCTBUTEIbHBIMH YHACIAMU https://m.edsoo.ru/a97a12d9
[TpuG>xEHHBIC BEIYMCIICHHUS],

8 [IpaBWIa OKPYIJIEHUS, IIPUKAIKA U buGnuorexa [IOK

p Py » TIPHKHA . https://m.edsoo.ru/cb723fbd
OIICHKA pe3ysbTaTa BEIYUCICHUN

9 ToxkecTBa ¥ TOXKISCTBCHHEIS bu6nunoreka LIOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15

10 VYpaBHeHUE, KOPEHD YDABHEHUS Bubmiorexa HOK

p - KOP yp https://m.edsoo.ru/11ac68be

11 HepaseHcTBO, penieHue HepaBeHCTBA buGnuorexa [IOK

p P p https://m.edsoo.ru/50bdf26d
bubnunoreka LIOK

12 M

CTON MHTCpBATOB https://m.edsoo.ru/775f5d99
Pemenue nensix u qpo6HO-

13 AllMOHAIBLHBIX YPAaBHEHUI U bubmorexa HOK
patl yp https://m.edsoo.ru/6ec7al07
HEPABEHCTB
KonTponbHas pabora no teme
"MHOXeCTBa PallMOHAIBHBIX U

14 €HCTBUTEJILHBIX YHCE bubmiorexa LOK
A ' https://m.eds00.ru/1914a389
PanronansHble ypaBHEHUS U
HEpaBEHCTB"

DyHKIUS, CTTOCOOBI 3aJaHuUs
15 ¢bynkun. BzaumHo obpaTHbIe Bubmmorexa [IOK
YHKIIH. p https://m.edsoo.ru/226eeabf
byHKIIUN
I'padux pyaxmmn. OdmacTsb
paduK QKL N bubmuorexa [{OK
16 OTIpe/IeIICHUS] U MHOXKECTBO 3HAYCHUI

¢byuxun. Hynu pyHkuumm.

https://m.edsoo.ru/763e75ee



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
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[IpoMexyTKH 3HaKOIIOCTOSIHCTBA

17 YérHbie 1 HEUETHBIE (QYHKIIUN bubamorexa LOK
https://m.edsoo.ru/ff4564ad
CrerneHs ¢ 1eIbIM [T0Ka3aTEIEM.
18 CrannaprtHas ¢opMa 3aricu bubmmorexa LIOK
. https://m.edso0.ru/66446d3e
JEHCTBUTENIBHOTO Yncia
Hcnonb3oBanue Moaxoasamieii popmbl
19 3aIIMCU OEHCTBUTENbHBIX YUCET OIS bu6nunorexa LIOK
pELICHHS TPAKTUYECKHUX 3a7a4 U https://m.edsoo.ru/6eadc6fl
IPEJICTaBICHUS JaHHBIX
Crenennast GyHKIUS C HATypaIbHBIM
20 U 1EBIM noiZaaTI:meM. Eé Zioﬁcma u Bubmiorexa OK
https://m.edsoo.ru/3f25a047
rpaduk
21 Apudmerndeckuii KOpeHb bubmmoreka [JOK
HATypaJIbHOU CTENEHU https://m.edsoo.ru/d82c36d4
29 ApudpmeTnueckuii KopeHb bubmuoreka [IOK
HaTypaJIbHOU CTEIIEHU https://m.edsoo.ru/fe7fc4db
93 CaoiicTBa apu(PMETUYECKOTO KOPHS bubnnorexa [JOK
HaTypaJbHOU CTEIIEHU https://m.edso0.ru/d0f0b260
24 CaoiicTBa apu(PMETUYECKOTO KOPHS bubmuoreka [IOK
HATypaJIbHOU CTENEHU https://m.eds00.ru/c3389865
o5 CgoiicTBa apr(pMETHIECKOTO KOPHS bubmmoreka [JOK
HaTypaJIbHON CTENEHU https://m.edsoo.ru/444c4b9c
26 HeiicTBus ¢ apudMeTnuecKuMu bubmuoreka [IOK
KOPHSIMU N—OU CTEIEHU https://m.edsoo.ru/54b815c5
97 JeiicTBus ¢ apupmMeTHUECKUMHU bu6muoreka [JOK
KOPHSIMU N—OU CTENEHU https://m.edso0o.ru/83105a0e
28 JeiicTBus ¢ apupMeTHUECKUMHU bu6muoreka [IOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
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https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
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https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e

KOpPHSIMU N—OM CTENIEHU

https://m.edsoo.ru/2ablc7bc

29 HeticTBus ¢ apuMeTHUICCKUMU bubnmnoreka HOK
KOPHAMH N—OH CTEIECHU https://m.edsoo.ru/each053c
30 JeiicTBus ¢ apupmMeTHUECKUMHU bubnmoreka [JOK
KOpHSIMU N—OM CTENIEHU https://m.edsoo.ru/8a5ada51
31 Pemenue nppannroHanbHbIX Bu6muotexa [JOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/69106ae7
32 Penrenune nppanmoHanbHbIX bubnnoreka [JOK
YpPaBHEHUH U HEPABEHCTB https://m.edso0.ru/9362fea9
33 Pemienne nppanmoHaibHbIX bubmmoreka [JOK
YpPaBHEHU U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenne nppanmuoHaIbHBIX bubnuoreka [IOK
YpPaBHEHUM U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Penrenune nppanmoHanIbHbBIX bubnnorexa [JOK
YpPaBHEHUM U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoticTBa u rpaguK KOpHs N-0i bubmuoreka [IOK
CTEIEHU https://m.edsoo.ru/ebOcc5e3
CaoiicTBa U rpaguk KOpHs N-oi bubmuoreka [IOK
37
CTEIECHU https://m.edsoo.ru/5f29b9b5
KonrponbHas pabora no reme
38 "Apudmernueckuit KopeHb N—oif bubmuoreka [IOK
crenenu. MppanroHanbHbIe https://m.edso0.ru/f13af630
YpaBHEHUS U HEpaBEHCTBA"
39 CuHyc, KOCUHYC ¥ TaHT€HC YUCJIOBOTO bubmmoreka [JOK
apryMeHra https://m.edso00.ru/5f605ed0
40 CuHyc, KOCUHYC ¥ TaHT€HC YUCIIOBOTO bubnuotexa [JOK
apryMeHrTa https://m.edsoo.ru/ec9f4d78
41 ApKCUHYC, apKKOCUHYC U apKTaHT€HC bu6muoreka [JOK



https://m.edsoo.ru/2ab1c7bc
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YHICJIOBOT'O apryMEHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

bu6nmoreka IIOK

42
YUCJIOBOTO apryMeHTa https://m.edso00.ru/f1ff9220
Tpuronomerpudeckas OKpy>KHOCTb,
43 OE e CJ'ICHI/I: I/IFOHOMeE yI/I‘IeCKI/IX bubmmorexa LIOK
PEACTEHIE TP P hittps://m.eds00.ru/6df195a0
(YHKLHI YUCIOBOrO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
44 01I1) e eJIeHI/IfI:) T I/IFOHOMCEYHHGCKI/IX bubmorexa LIOK
e N p p https://m.edso0.ru/6b61c578
(YHKLHI YUCIOBOrO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnorexa [JOK
(bopMyJIbI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnorexa [JOK
dbopMyibI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmmoreka [JOK
bopmyiibl https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnorexa [JOK
(bopMyJIbI https://m.edsoo.ru/12d1413c
49 [TpeoGpa3oBanue bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edso0o.ru/e248c5fc
50 [Ipeo6paszoBanue bubmmnoreka HOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/09ba5b3d
51 [Tpeo6pa3zoBanue bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/1f4655da
59 [IpeobpazoBanue bubnuorexa [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edso0o.ru/76ce9958
53 [Tpeobpa3oBanue bu6muoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemenne TpuroHoMETpUYECKHUX bubnuotexa [JOK
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ypaBHEHHI https://m.edsoo.ru/6baefe19
PelieHue TpuroHOMETPUYECKHUX bubnmnoreka HOK
55 .
YpaBHEHUI https://m.edsoo.ru/alf8d141
56 Pelmenne TpuroHoMeTpu4eCcKux bubnmoreka [JOK
ypaBHEHUU https://m.edso00.ru/65a0f2d0
57 Pemenune TpuroHoMeTpuuecKux Bu6muotexa [JOK
YpaBHEHUHU https://m.edsoo.ru/0d8a770d
58 Pentenne TpUroHOMETPUUECKUX bubnnoreka [JOK
YpaBHEHU I https://m.edsoo.ru/cec28774
59 Pemenne TpuroHoMeTprUUeCKUX bu6mmoteka [JOK
YpaBHEHUU https://m.edso00.ru/e6eec650
O606menne o TemaMm "OCHOBHEBIE
60 TPUTOHOMETPHUYECKHE (HOPMYITBI bubmorexa LIOK
I " https://m.edsoo.ru/ag44ac4c
TpuronomeTpuveckue ypaBHEHHUs
KonTponbHas pabora no teme
"®opMyIIBI TPUTOHOMETPHH.
61 T I/III“)OIZOMCTPI/IIIGCKI/IG ’ bubmmorexa [JOK
P " P . https://m.edso00.ru/b46a8228
ypaBHeHus'"/Bcepoccutickas
poBepoyHas paborta
62 Wrorosas koHTposibHAs paboTa / bubmuoreka [IOK
Bcepoccuiickas mpoBepouHas padboTa https://m.edso0.ru/188bbf6c
O0001Ienre, cucTeMaTH3alis 3SHAHUH
63 3a Kypc anreOpbsl U Haual Bubnmorexa [IOK
P P https://m.eds00.ru/33e6629%
MaTeMaTHueckoro aHanuza 10 kiacca
ApudmeTrnueckasi U reoMeTpuyecKas
64 nporpeccuu. Mcnons3oBanue bu6muoreka [JOK

nporpeccuu i peCHUus pCaJIbHbIX
3ala4 NPUKIaJHOT'O XapaKTepa

https://m.edso0.ru/d36669f8
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Beckoneuno yoObIBaromas

65 reometrpuueckas nporpeccus. Cymma 1 bubnmoreka [JOK
OCCKOHEYHO yOBIBarOIIEH https://m.edsoo.ru/1cbf72bl
FCOMETPHYCCKOM MPOTrPECCHH

bu6nunoreka LIOK

66 PopMy1a CIOKHBIX POLCHTOB . https://m.edsoo.ru/538fc437

bubnunorexa LIOK

67 o 1

OpMYyJIa CTIOAHBIX TPOLCHTOB https://m.edsoo.ru/c2627eca
O0o0mIcHre, cucTeMaTr3alys 3HAHUI
68 3a K 12 anreOpbl U HavYajl ) 1 bubmorexa HOK
P P https://m.edso0.ru/49f1b827
MaTeMaThdeckoro anainusa 10 kaacca
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne ara nupposbIe
Tema ypoka Kontpoabubie IIpakTuueckue A p
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 Crenenb ¢ pallMOHAIbHBIM 1 bubnmnoreka HOK
MOKa3aTeleM https://m.edsoo.ru/a52939b3
bubnunoreka LIOK
2 Csoit 1
BoHcTBa CTenett https://m.edsoo.ru/ff601408
3 [Ipeobpa3oBaHue BbIpaxeHHH, 1 bubmmoreka [JOK
COJIEpKAINX pAIMOHAIBHBIE CTEIICHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBanue BBIpAKEHHIA, 1 Bbu6mmotreka [JOK
COZIEPIKAIIMX PALMOHAIBHBIE CTENIEHU https://m.edso0.ru/343c6b64
5 IIpeoOpa3oBaHue BBIpAKEHUIH, 1 bubmuoteka [IOK
COZIEpIKAIMX PAllHOHAIbHBIE CTENIEHU https://m.edso0.ru/4064d354
6 ITokasaTenbHbIE ypaBHEHUS U 1 bubmmnoreka HOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/3d408009
ITokazarenabHble ypaBHEHUS U bubmuoreka [IOK
8 1
HEPaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 ITokasaTenbHbIE YpaBHEHUS U 1 bu6muoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEpPABEHCTBA https://m.edsoo.ru/536de727
1 [Toka3zarenbHast GyHKIM, €€ CBOCTBA 1 bubmuoteka [IOK

u rpaduk

https://m.edso0.ru/85bc8132
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KonrponsHas pabora o teme
"CremneHs ¢ palmoHaIbHbIM

12 nokasaresnem. [lokazarenpHas ﬁ;fsnll;l;fé(;?r(j}; 868622
¢ynkuus. Iloka3arenbHble ypaBHEHUS U
HepaBeHCTBA"
Bu6muotexa [JOK
13 Jlorapugw rcna https://m.edsocl)_.[ ru/3e323004
14 JlecsiTUUHBIE U HATYpaJIbHbBIE Bbu6moreka [JOK
Jorapudmpl https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBanue BBIpAKEHHIA, bubnuoreka [IOK
COJIEpIKaIIuX JIOrapru (MBI https://m.edsoo.ru/da48154c
16 [IpeobOpazoBaHue BBIpAXKEHUH, bubnnorexa [JOK
COJIEpIKaIIHX JIOrapru (MBI https://m.edsoo.ru/4beff03b
17 [Ipeobpa3oBaHue BbIpaxeHHH, bubmmoreka [JOK
CoJIep>KaIIuX JorapudMbl https://m.edsoo.ru/fe189f2d
18 [IpeoOpa3oBanue BbIpaxeHH, bubmuoreka [IOK
coJieprKaliuX Jorapudmol https://m.edsoo.ru/fadb8aa5
19 Jlorapudpmuueckue ypaBHEHUs U bubmuoreka [IOK
HEpPABEHCTBA https://m.edso0.ru/3034724e
20 Jlorapudpmuueckue ypaBHEHUs U bubmmnoreka HOK
HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
91 Jlorapudmuueckre ypaBHSHUS U bubmmoreka [JOK
HEpPABEHCTBA https://m.edsoo.ru/9e3f4bc9
99 Jlorapudmuueckue ypaBHEHUs U bubmuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb
93 Jlorapupmuueckas GpyHKIHs, €€ bubnuotexa [JOK
CBOMWCTBaA U TpaduK https://m.edsoo.ru/d68bbedd
24 Jlorapudmuueckas pyHKus, e€ bu6muoreka [IOK



https://m.edsoo.ru/58e8e2f2
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CBOWCTBaA U TpaduK

https://m.edso00.ru/9d102051

Tpuronomerpuueckue GyHKINUU, UX bubnmnoreka HOK
25 .
CBOWCTBA U TpapuKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue GyHKINH, UX bubnmoreka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/d2e4601b
97 Tpuronomerpuueckue GyHKINHU, UX Bu6muotexa [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuyeckue GyHKINH, UX bubnnoreka [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/24ab3c53
29 [Ipumepbl TPUTOHOMETPUUYECKHUX bu6mmoteka [JOK
HEpPaBEHCTB https://m.edsoo.ru/5272b9al
30 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0c837397
31 [IpuMepbl TPUTOHOMETPUUECKUX bubnnorexa [JOK
HEpPABEHCTB https://m.edsoo.ru/e6e1901f
39 IIpuMepsl TPUTOHOMETPUYECKUX bubmmnoreka HOK
HEPaBEHCTB https://m.eds00.ru/0f903c75
KonTponbhas pabota no teme
"Jlorapudmuueckas GyHKINS.
JlorapupmMuueckrie ypaBHEHHUs U
33 Hepall:qu;TBa.TpHrozzMeTqueCKHe bubmmorexa LIOK
https://m.eds00.ru/10130727
GYHKIIUU U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"
but6mmorekxa [IOK
34 Henpeprisibie dyrkiuim https://m.edsoo.ru/403bfb0d
35 Meron UHTEPBAJIOB ISl pELICHUS bu6muoreka [JOK

HCPAaBCHCTB

https://m.edsoo.ru/6db0b423
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MeTo MHTEPBAJIOB JUIsl PEIICHUS Bu6muotexa [JOK
36
HEpPaBEHCTB https://m.edsoo.ru/0Oadbcelb
bubnunoreka LIOK
7 IT
3 POH3BOAHAS (pyHKLIAM https://m.edsoo.ru/0731ad3d
bubnunoreka LIOK
38 Hpomssonas pymkin https://m.edsoo.ru/723dd608
39 I'eomerprueckuii u GU3NIECKUN CMBICIT Bu6mumoteka [JOK
MPOU3BOAHOMN https://m.edsoo.ru/6c8d36ff
40 I'eomerpuueckuii 1 GU3NIECKUNA CMBICIT bubnuoreka [IOK
IIPOU3BOIHOMN https://m.edsoo.ru/a413ecad
. bubnuoreka [IOK
41 IT
POH3BOHEIC J/ICMEHTAPHBIX yHKLIH https://m.eds00.ru/c7550e5f
bubmuoreka [{OK
42 IT 7
POH3BOJIHEIC SICMCHTAPHEIX yHKLIH https://m.edsoo.ru/14ab3cdb
43 IIponsBoHas CyMMBI, IPOU3BEACHMUS, bubmuoreka [IOK
4acCTHOTO (PyHKIIUMA https://m.edso00.ru/c12a0552
44 IIponsBoHast CyMMBI, IPOU3BEACHNS, bubmmnoreka HOK
9acTHOTO QYHKIUI https://m.edso00.ru/d598f201
45 [TIponsBogHAas CyMMBI, POU3BEICHUS, bubmmoteka IIOK
4acTHOTO QyHKIUI https://m.edsoo.ru/1de34d4d
IIpuMeHeHne MPOU3BOJHON K
46 H(i:ne OBaHH}op(b HK flf/i Ha bubmmorexa LIOK
A YHII https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb M 3KCTPEMYMbI
[IpuMeHeHne NpOU3BOJHON K
47 I/ICP;J'IC OBaHmop(b HK iﬁ Ha bubmmorexa LIOK
a YHEH https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTB M KCTPEMYMBI
48 [IpuMeHeHne Mpon3BOJHOM K bu6muoreka [JOK

UCCIIeIOBaHUIO (PYHKIUI Ha

https://m.edsoo.ru/0b411edd
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MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K

49 UCCIIeIOBaHMIO (PYHKIMI HA bubamorexa LIOK
a YHKIL https://m.edsoo.ru/cafObd2f
MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxnenue HanOOJIBIIETO U
50 HaWMEHBIIIETO 3HAYCHUS (YHKIIMH HA Bubmaorexa ITOK
y https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenue HauOOJIbIIETO U
51 HaWMEHBIIIETO 3HAYCHUS (YHKIIMH HA bubmmorexa [JOK
YHII https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxnenne HanOOJIBIIETO U
52 HaWMEHBIIIETO 3HAYCHUST (PYHKIIMH HA buGnuorexa [IOK
M https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HanOOJIbIIETO U
53 HaUMEHBIIIETO 3HAYCHUS (YHKIIUU HA bubnnorexa [JOK
YA https://m.eds00.ru/d9469916
OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
54 HauMEHBIIETO 3HaUeHUsl QYHKIIUU Ha Bubmiorexa HOK
y https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenne HanOOJIBIIIErO U
55 HauMEHBIIETO 3HaUeHUsl QYHKIIUU Ha bubmorexa LOK
y https://m.edsoo.ru/86adcbfd
OTpe3Ke
[Tpumenenne npou3BOTHOM IS
HAXO0XICHUS HAWTY4IIIero PeIeHus B
56 MPUKIATHBIX 3aJauax, I bubmmorexa TIOK
p ’ https://m.eds00.ru/13205d80
oTpeieNieHUs] CKOPOCTH Tpoliecca,
3aJJaHHOTO (POPMYJIOH MK rpaduKoM
57 Kontponbnas paboTa mo teme bubnuotexa [JOK
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"[IpousBonnas. Ilpumenenue

https://m.edsoo.ru/f8ed5f99

MPOU3BOJHOMN"
58 [lepBooOpaznas. Tabmuma bubnuoreka [JOK
epBOOOPa3HBIX https://m.edsoo.ru/d777edf8
59 [lepBoobpaznas. Tabnuna bubmmoreka [JOK
epBOOOPa3HBIX https://m.edso0.ru/30c3697b
60 WuTerpain, reoMeTpuyecKuii u Bu6muotexa [JOK
(hU3UYECKU CMBICIT HHTETpalia https://m.edso00.ru/391272c9
61 HHTerpai, reoMeTpu4YeCKuil 1 bubnuoreka [IOK
(bu3HYeCKnil CMBICT HHTETpaja https://m.edso0o.ru/d359fb5f
62 WNHrerpai, reoMeTpuyYECKUil 1 bubmmoreka [JOK
(hU3UYECKU CMBICIT HHTETpalia https://m.edsoo.ru/07eb464b
63 Brruucnenue unrterpana no gpopmyiie bubmmoreka [JOK
Herorona—JleitOuumna https://m.edsoo.ru/b9b225c3
64 Brruucnenue unterpana no gpopmyiie bubnnorexa [JOK
Herorona—JleitOnumna https://m.edsoo.ru/b800deb4
65 Brruncnenue unrerpana no ¢popmyiie bubmuoreka [IOK
Herorona—IJleitOnuna https://m.edsoo.ru/f5eed075
66 Brruucnenue nnterpana no gpopmyiie bubmuoreka [IOK
Herorona—JleitOnumna https://m.edsoo.ru/41da431a
67 CucTeMbl TMHEWHBIX YPaBHEHHI bubmorexa HOK
https://m.eds00.ru/b648235a
68 CHcTeMbl TUHCHHBIX YPaBHCHUN bubmorexa [JOK
https://m.edso00.ru/5ab83864
Pemenue nmpuknaaHeix 3ama4 ¢
69 IIOMOIILI0 CUCTEMBI JIMHEHHBIX bubmmorexa TIOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUN
70 Pemenue mpukiaaHbIx 3a1a4 ¢ but6mmoreka [IOK
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MTOMOIIIbIO CUCTEMBI JIMHEUHBIX
YpaBHEHUI

https://m.edsoo.ru/aa5962el

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
pallnOHAJIBHBIX, UPppAllMOHAIbHBIX,

bu6nmorexa [IOK

& MOKa3aTeIbHBIX, JOTapHU(PMUIECKIX https://m.eds00.ru/48190472
YPaBHEHUI U HEPABEHCTB
Cucrembl 1 COBOKYITHOCTH LIEJIBIX,

7 palrOHAIBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MMOKa3aTeIbHBIX, JJOTapu(PMHIECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUI U HEPABEHCTB
Cucrembl U COBOKYITHOCTH LIEJIBIX,

73 palMOHANbHBIX, UPPALUOHAIBHBIX, bubnnorexa [JOK
MMOKa3aTeIbHBIX, JJOTapu(PMHIECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUI U HEPABEHCTB
CucreMsl 1 COBOKYITHOCTH LIENBIX,

74 palOHaIbHBIX, UPPALMOHAIIBHBIX, bubmuoreka [IOK
MOKa3aTeIbHBIX, TOTapu(PMHUECKUX https://m.edsoo.ru/81cccfe9
YpPaBHEHUI U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKIUN bubmmnoreka HOK
JUISL PELIEHUS] YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Ucnons3zoBanue rpadukoB QpyHKIUH bubmuoreka [JOK
JUISl peIIEHUs] YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPAaBEHCTB K PEIICHUIO

77 MaTeMaTHYeCKHX 3aJ1a4 1 3a7a4d 13 bubmorexa LOK

. https://m.edsoo.ru/ca878deb
pa3IMYHbIX 00J1acTel HayKu U
peanbHOU KU3HU
78 Kontponbnas padoTa mo teme bubmmorexa [JOK

https://m.edsoo.ru/471c735b
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"NHTerpan u ero npuMeHEHUsl.
Cucrtembl ypaBHeHU "

HatypanbHble 1 11eble YKciia B 3a7a4ax

bu6nmmoreka [IOK

7 W3 peAIbHOM KU3HU https://m.edsoo.ru/3cee1327
80 HarypasnbHble u niensle yucia B 3aa4ax bubmmoreka [JOK
U3 peaIbHOM )KU3HU https://m.edsoo.ru/a35a131d
81 HatypanbHble 1 1ieble YKciia B 3a7a4ax Bu6muotexa [JOK
U3 peaibHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haku neMMMOCTH LETBIX YUCET buGnuorexa [IOK
https://m.edsoo.ru/51696a67
83 [Tpu3Haku JETUMOCTH IETBIX YUCEIT bubmmorexa [JOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3HaKK JETMMOCTH LEIBIX YUCEI bubmmorexa [JOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 06001IEHNE, bubmmoreka IIOK
cucTeMaTu3anus 3HaHUW. Y paBHEHHUs https://m.edsoo.ru/0312cf8c
86 [ToBTOpenue, 06001IEHNE, bu6nmorexa LIOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, 06061IeHNE, bu6nmorexa LIOK
cucTeMaTu3anus 3HaHUW. Y paBHEHUs https://m.edsoo.ru/e8b87729
88 [ToBTOpenue, o6o0IIEeHNE, bubmmoteka IIOK
cucTeMaTu3anus 3HaHU. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpenue, 0600MIEHNE, bubnunorexa LIOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, 06001IeHNE, bubnunorexa LIOK
cucTeMaTu3anus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
01 [ToBTOpenue, o600mEH e, but6mmoreka [IOK

CHCTeMaTHu3allus 3HaHUH. HepaB CHCTBA

https://m.edso0.ru/a86014el



https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1

92 [ToBTOpenue, 060061IeHNE, bubnunorexa LIOK
cucrtemaTtusanus 3Hanuil. HepaBeHctna https://m.edsoo.ru/5¢c45a60a
93 [ToBTOpenue, 060061IeHNE, bu6nmmoreka [IOK
cucremaTtusanus 3Hanuii. HepaBeHcrsa https://m.edsoo.ru/19304aba
94 [ToBTOpeHmE, 0600MIIEHNE, bu6nunorexa LIOK
cucrtemaTtusanus 3Hanuil. HepaBeHcrna https://m.edsoo.ru/c3d4b282
IToBTOpenue, 06001IEHNE,
95 CI/ICTeMpaTI/ISaI_II/Iﬂ 3IEHI/II71. CucreMsl bubmorexa IOK
. https://m.edsoo.ru/a20b8a4c
ypaBHEHUH
[ToBTOpeHue, 06001EHNE,
96 cucremarusanud 3Hanuii. CUCTEMBI bubnnorexa [IOK
. https://m.edsoo.ru/a012476d
YpaBHCHHIA
97 [ToBTOpeHME, 0000IIECHNE, bubnnorexa [JOK
cucremaTtusanus 3HaHuil. OyHKIMn https://m.edso0.ru/d620c191
08 IToBTOpenue, o6o0IeHNE, bu6mmoteka [IOK
cucremartusauus 3HaHui. OyHKIMU https://m.edso0.ru/7017196f
bubmmoteka IIOK
%9 Hrorosas koRTposbHas padota https://m.edso0.ru/513c9889
bubmmoteka IIOK
100 HToroBast KOHTpoJIbHASA paboTa https://m.edsoo.ru/2276973
O0001enue, cucTeMaTH3alusa 3HaHUH
101 3a Kypc ajnre0pbl U Hayal bu6muoreka [JOK
MaremMaTudeckoro anammsa 10-11 https://m.edso0.ru/3330f7ef
KJIaCCOB
O06001enue, cucTeMaTH3aIus 3HaHUH
102 3a Kypc ajnreOpbl ¥ Hayal bu6muoreka [JOK

mareMarudeckoro anaiausa 10-11
KJIACCOB

https://m.edsoo.ru/cead345e



https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC

Kon
MPoOBEPAEMOT0
pe3yjabTara

1

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThI 0CBOCHHUS
OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMBbI CpPeHEro
001ero od0pa3oBaHus

Yucna 1 BBIYUCICHUS

1.1

OHCpI/IpOBaTB INOHATHUAMM. panmroOHaJIbHOC 151
I[GﬁCTBHTGJ'IBHOG qHucCJIo, OOBIKHOBEHHASI H ACCATHNYHAasA

JPOOB, TPOIEHTHI

1.2

1.3

1.4

1.5

BrinonHaTe apudMeTryecKkre onepanuu ¢ palroHaIbHBIMU

151 I[@flCTBPITCJ]BHBIMH quciaMu

BremonaaTs HpI/I6JII/I)KéHHBIC BBIYHMCJICHUA, HCIIOJIb3YS
ImpaBujia  OKPYTJICHUA, ACJIaTb HTPUKHUAKY W OLOCHKY

pe3yybTaTa BEIYUCICHUN

OnepupoBaTh MOHATUSMHU: CTEIIEHb C LENBIM ITOKa3aTelIeM,
cTaHAapTHas (QopMa 3amucu JEHUCTBUTEIBHOTO YHCIA,
KOPEHb HATYpaJIbHOW CTENEHU; UCTOJIB30BATh MOIXOISIIYIO
dbopMy 3amMcu JEUCTBUTENBbHBIX YHCEN MJid peuieHUs

IMPAKTHYCCKHUX 3aaa49 U NPCACTABJICHHA JaHHbBIX

OHepI/IpOBaTB INOHATHUAMU. CHUHYC, KOCHUHYC H TaAHI'CHC
ITPOU3BOJIBHOI'O YyTJid; MCIIOJb30BATh 3allMCh ITPONU3BOJIBHOI'O

yTJia yepe3 00paTHbIC TPUTOHOMETPUYECKHUE (QYHKIIMU

YpaBHEHUS 1 HEPABEHCTBA

2.1

OHCpI/IpOBaTB IIOHATUAMM: TOXIACCTBO, YPaBHCHHC,
HCPABCHCTBO, IMCJI0C, PAalUMOHAIBHOC, HPPALNUOHAIBHOC

YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHNE




2.2

2.3

2.4

2.5

BrmonsaTe npeoOpa3oBaHus TPUTOHOMETPHUUYECKUX

BBIPAXEHU U pelIaTh TPUTOHOMETPUUECKNE YPAaBHEHUS

BeinonHATe npeoOpa3oBaHUsl LEbIX, palMOHAIbHBIX U
UPPALMOHAIBHBIX BBIPAKECHUN U pellaTh OCHOBHBIE THIIBI
LEJIbIX, PALMOHAIBHBIX M HPPALMOHAIBHBIX YPAaBHEHUU H

HEPABCHCTB

[IpuMeHATh ypaBHEHHMs] W HEpPABEHCTBA JUIsl PEIICHUS
MaTEeMaTUYECKUX 3a/lad W 3a/lad U3 Pa3InyHbIX oOyacten
HAYKU U PeaIbHOM KU3HU

MopenupoBaTh peaibHble CHUTYallUM Ha SA3BIKE alreOphl,
COCTABJISITh  BBIPAXKEHUS, YpaBHEHHWSA, HEPABEHCTBA IO
YCJIOBHUIO 3aJlayd, HUCCIEN0BAaTh IMOCTPOCHHBIE MOJIEIN C

HCIIOJIB30BAHHCM allllapaTa aJir C6pI>I

OyHKIMU U Tpapuku

3.1

OnepupoBarh MNOHATHAMHU: (PYHKIMS, CHOOCOOBI 3aJaHuUs
(GyHKUIMU, 00JaCTh ONPEAENICHUS U MHOKECTBO 3HAUYEHUU

¢yHkuuu, rpaduk GyHKIMHA, B3aUMHO OOpaTHbIE (DYHKIIUU

3.2

3.3

OnepupoBaTh MOHATHUSIMHU: UYETHOCTH U HEYETHOCTH

(GyHKUMU, HYJIW QYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA

Ucnionb3oBathk rpaduku GyHKIMMA 715 pellieHrs ypaBHEHUN

3.4

Crpouth u uHTaTh TpapuKd JHHEHHOW  (YHKIHH,
KBaJIpaTUYHOW (YHKIIUH, CTETICHHOW (PYHKIIMU C IIEJIBIM

IIOKa3aTCJIEM

3.5

Ucnonb3oBath rpaduku  GyHKIOUH A9 WCCIIETOBAHUS
MPOIIECCOB U 3aBUCUMOCTEN MpU PELICHUH 3a7a4 U3 JPYTUX
y4eOHbIX TPEIMETOB U peaJbHOM IKU3HU, BBIPAXKATh

(1)OpMYJ'IaMI/I 3daBUCUMOCTHU MCKY BCIMYMHAMUA

Hauana maTeMaTHueCcKoro aHaiausa

4.1

OHepI/IpOBaTI) IHOHATHUAMMN: IMOCIaca0BaTCIbHOCTD,




apudmeTnyeckas u reoMeTprudecKasi IporpecCcuu

OHepI/IpOBaTB IIOHATUAMM: OCCKOHEYHO Y6I>IBaIOHIaSI

4.2 reoMeTpuyeckass  IMporpeccus, cyMMa  OECKOHEYHO
yOBbIBAIOIIEH r€OMETPUUECKON MPOTPECCUU
4.3 3amaBaTh NOCIEA0BATEILHOCTH PA3IMUYHBIMU CIIOCOOAMU
Hcnonp3oBath CBONCTBA IIOCJIEA0BATEIBHOCTEN "
4.4 IIPOTPECCUM U1l PELICHHs] PEANbHBbIX 331ad NPHUKIAIHOTO
xXapakrepa
5 MHoecTBa U JIOTHKA
- OnepupoBarh MOHATUSIMU: MHOXECTBO, OIEpalluu  HaJl
' MHOKECTBaMU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN —ammapar JJis
5.2 OTHCAaHUsS PEaNbHBIX MPOIECCOB U SBJIICHUM, MPU PEIICHUU
3a/1a4y U3 JPYrux y4eOHbIX MPEIMETOB
5 3 OnepupoBaTh  TOHATUSIMU:  OMpENEIICHHE,  Teopema,
' CJEACTBUE, TOKA3aTEIbCTBO
11 KJIACC
Kona IIpoBepsieMble IpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHMS
NMPOBEPsieMOr0  OCHOBHOM 00pa30BaTeJIbHOM MPOTrPAMMBI CPeIHEro
pe3yJbTara o0urero oopazoBanust
1 Yucna v BEIYUCTICHUS
OnepupoBaTh MOHATHSMU: HATypajdbHOE, IIE€JIOE YHUCIIO;
11 UCTIOJIb30BaTh  TMPU3HAKK  JISTUMOCTH  IIEJIBIX  YHCe,
' pa3JIOKEHHUE YKCJIa Ha MPOCThIE MHOXKHUTEIU ISl PEIICHUs
3aa4y
12 OnepupoBath TOHSATUEM: CTENEHb C  pallMOHATbHBIM

IIOKa3aTcjacM




1.3

OHCpI/IpOBaTB IOHATHUAMMUN: HOFapI/I(l)M quciaa, JCCATHYHBIC U

HaTypaJbHbIEC JIOTapUPMBI

ypaBHeHI/IH N HCPABCHCTBA

2.1

HpI/IMGHHTB CBOMCTBA CTEIICHU JJIA HpCO6pa3OBaHI/ISI
BLIpa}KCHHﬁ, OIICpUPOBATE IIOHATHUAMMU: ITIOKA3ATCIBHOC
YPaBHCHHUC W HCPABCHCTBO, pPCIIATb OCHOBHLIC THIIBI

ITOKAa3aTCJIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB

2.2

BoInonHATE 1peoOpa3oBaHusl BBIPAKEHHM, COAEpKaLIUX
jorapu(Mbl; ONEPUPOBATH MOHATUSAMU: JIOTapUPMUUECKOE
YPaBHEHHE M HEPABEHCTBO; pEIIaTb OCHOBHBIC THIIbI

norapuMUYECKUX YPaBHEHUI U HEPABEHCTB

2.3

HaxomuTe pemreHnss mNpOCTENININX TPUTOHOMETPUUECKHUX

HCPABCHCTB

2.4

2.5

2.6

OneprpoBaTh NOHATHUAMU: CUCTEMA JINHEMHBIX YPAaBHEHUN U
€€ peIlEHHE; MCIOIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUHN
JUISl PELLIEHUS TPAKTUYECKUX 3a/1a4

HaxoguTe pemeHns npocTeUInX CUCTEM U COBOKYIHOCTEMN
PalMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB

MonenpoBaTh peajibHble CHUTyallMd Ha $3bIKE ayreOphl,
COCTaBJIATb  BBIPDAKCHUS, YPAaBHEHUSA, HEPABEHCTBA U
CHUCTEMBI II0 YCJIOBHIO 33Ja4H, UCCIIEI0BATH IOCTPOEHHBIE

MOJCJIH C UCIIOJIb30BAHUCM aIlllapaTa aJ'II‘€6pBI

OyHKIUU U TpaduKu

3.1

OnepupoBaTh  TMOHATHAMHU:  IMEpUOAWYCCKas  (YHKITHS,
MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMM, TOYKH JKCTpEMyMa
dbyHKIMM, HanbOobIIee W HaWUMEHbIEE 3HAYeHUs (DyHKIHUU
HA TIPOMEXKYTKE, WCIOIB30BaTh WX JUISI HCCIEIOBAHUS

(GyHKUMHU, 3a1aHHON TpaduKOM

3.2

OnepupoBaThb  MOHATUSAMHU:  TpapuKd  MOKa3aTeJbHOM,

aorapuMUUECKOl M TPUTOHOMETPUYECKHX  (DYHKIIHIA;




3.3

3.4

n300pakaTh HUX HA  KOOPAMHATHOW  TUIOCKOCTH U
HCIIOb30BAaTh ISl PELICHUS] YPAaBHEHUN U HEPABEHCTB
N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTU TIpauKu
JVMHENHBIX YPAaBHEHUH M HCIIOJNb30BaTh MX I PELICHUS
CHUCTEMBI JIMHEWHBIX YPABHEHUN

Wcnonp3oBath rpa@uku (QyHKUMA [ HCCIEI0BAaHUS

IMpoLcCCOB U 3aBUCHUMOCTEH U3 APYIux y‘-I€6HI>IX JAUCITUITIINH

Hauajna MmateMaTH4eCKOro aHajimsa

4.1

4.2

4.3

4.4

OnepupoBarh  NOHATUSMHU:  HEOpepbIBHAsA  (PYHKUUSA,
npou3BoAHas (YHKLUHUH; HCIOJIb30BATh N€OMETPUUECKUI U

(U3UYECKHI CMBICI POU3BOAHON JJIsl pelIeHUs 3a1a

HaxomuTh  mpou3BOJIHBIE  3JIEMEHTApPHBIX  (PYHKIIMIA,
BBIYKCIIATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHMS, YACTHOTO
byHKIMi

Hcnonp30BaTh MPOU3BOAHYIO JUISl MCCIIENOBaHUS (DYHKUIUU
Ha MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YJIbTaThl

UCCJIEI0BAHUS K TIOCTPOCHUIO TpaprKoB

Hcnonb3oBathb IMIPOU3BOAHYIO IJIS1 HAXOXKACHUA HAWITYUIICTO
pemicHud B IIPHKIAJHBIX, B TOM YHCIC COIOHUAJIBHO-

OKOHOMHMYCCKHX, 3aJa9ax

4.5

OnepupoBaTh TOHITHIMHU: TEPBOOOpa3HAsi W HWHTETPa;
MOHUMAaTh TEOMETPUYECKUA ¥  (UBHYECKHUH  CMBICI

UHTErpasa

4.6

Haxonuth mniepBooOpa3Hble  3JIEMEHTAPHBIX  (DYHKIIMA,

BBIYHCIIATHh UHTETpAI 110 opmyie Hrtorona — JleitoHuma

4.7

Pemate npuknanHele 3agadyd, B TOM YHCIE COLMAIBHO-
SKOHOMHUYECKOTO U (U3MYECKOr0 XapakTepa, CpelCTBAMHU

MaTCMATHYCCKOI'0 aHajinu3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC
IIpoBepsieMblil 3JIEMEHT COAEePKAHUA
Kon
1 Uucna v BEIYUCICHUS
Panmonaneupie  uncna. OOBIKHOBEHHBIE U JECATHYHBIE JpoOw,
MIPOIICHTHI, OECKOHEUYHBIC MEepUOaANYEcKre Iapodu. Apudmerndeckue
1.1  omepanuu C palMOHAJIBHBIMU YHCIAMH, MPEOOPA30BaHUS UYHCIOBBIX
BelpaxkeHUl. [lpuMeHeHnue apobel M MPOLEHTOB MJii pELICHUS
MPUKIIA/IHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIIC 3HAHUW U PEabHON KU3HU
JlelicTBUTENbHBIE YHMCaA. PalmoHallbHBIE W UPPALMOHAIIBHBIE YHCIIA.
12 Apudpmernueckre — omepalud € JEHCTBUTEIbHBIMU  YHCIAMHU.
' [IpuOnn>KEHHBIE BBIYKMCICHUS, [pPaBWJIA OKPYTJEHUs, MPUKHUIKA U
OIIEHKA pe3yJIbTaTa BEIYMCICHUI
Crenenb ¢ 1enbiM  TokazareneM. CraHpaptHas ¢opma 3amucu
13 NeUCTBUTENBHOTO ynucia. Mcnonp3oBaHue noaxosieid GopmMbl 3anucu
' JNEUCTBUTENBHBIX YHUCENI JUIS PELICHUs MPAKTUYECKUX 3a1ady |
MPEJCTABIICHUS JaHHBIX
14 ApudmMernyuecknii KOpeHb HaTypaidbHOW creneHu. JlelcTBus C
' apu(pMETUYECKUMH KOPHSMHU HATypAJIbHON CTENEHU
15 CuHyCc, KOCMHYC M TaHT€HC 4YHCIOBOIO aprymeHTa. ApKCHHYC,
' apKKOCHHYC, ApKTaHT€HC YMCJIOBOT'O apryMEHTa
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1  ToxzaecTBa U TOXKAECTBEHHbIE MPEOOPA30BAHUS
55 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX  BbIpakeHHil. (OCHOBHbIE
' TPUTOHOMETPUUECKHE (POPMYIIbI
23 VYpaBHeHUe, KOpeHb ypaBHEHUsA. HepaBeHCTBO, pelIeHHEe HEPAaBEHCTBA.
' Meton HHTEPBAJIOB
2.4  Pemenwue Leiblx U JpOOHO-PALIMOHAIBHBIX YPaBHEHNUN U HEPABEHCTB
2.5  Pemienue uppalioHaIbHBIX YPaBHEHUN U HEPABEHCTB




2.6

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUIN

HpI/IMeHeHI/Ie ypaBHCHHfI N HCPABCHCTB K PCHICHHUIO MATCMATHYCCKHUX

ol 3a/1a4 ¥ 3a7]a4 U3 pa3IMuHbIX 00JIacTell HAyKU U peasIbHON KU3HU
3 OyHKIMU U Tpapuku
31 Oynkiusa, crnocoObl 3ananus (yuaknuu. ['paduk GyHkimu. B3anMmuo
' oOpaTHble PYHKIINU
OO6nactb omnpeAeseHUss W MHOXECTBO 3HaueHW ¢yHkuud. Hymnm
3.2 dbyukiuu. [IpoMeXyTKM 3HAKOMOCTOSHCTBA. UETHbIE U HEUYETHBIC
byHKIIMU
33 Crenennast ¢yHKIMS C HAaTypaJbHBIM W LEJIbIM MOKa3arenem. Eé
' cBoiicTBa u rpaduk. CBoicTBa U rpa@uK KOPHS N-Oi CTENEHU
34 Tpuronomerpuueckas OKPY>KHOCTb, OTpeIeIICHHE
' TPUTOHOMETPUUYECKHUX (DYHKIIMI YUCTIOBOTO apryMeHTa
4 Hauama MmaremaTnyeckoro ananusa
41 ITocimenoBaTenbHOCTH, CIOCOOBI  3aJaHUS  IOCJIEIOBATCILHOCTEH.
' MOHOTOHHBIE TIOCJIEIOBATEIIBHOCTH
Apudmernueckass W TEOMETPUYECKass MPOTPecCHUU. becKoHEeuHO
yObIBaromiasi reomerpudeckass mporpeccusi. Cymma  OE€CKOHEUYHO
4.2  yObBapmiei reoMeTpudeckoil mporpeccuu. Dopmynia  CIOXKHBIX
npo1eHToB. Mcrnonb30BaHuEe MPOrPEeCCUu JIsl pEICHUs pealibHbIX 3a/1a4
MIPUKJIATHOTO XapaKTepa
3) MHo»xecTBa U JIOTUKA
MHokecTBO, omepauuu HajJ MHOXecTBaMH. Jluarpammel OJilepa —
£ 1 Benna. IIpuMeHeHue TEOPETHKO-MHOXKECTBEHHOIO ammapara Jjis
' OMMUCAHUS PEAJbHBIX MPOLECCOB W SIBIICHUM, MPU PEIICHUH 3a7ad U3
JIPYTUX y4eOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CJICICTBUE, J0KA3ATEIHCTBO

11 KIIACC




Kon

HpOBepﬂeMLIﬁ AJIEMEHT COACPKaAaHNA

1 Uwucna v BEIYUCIICHUS
1.1 HarypanbHubie u niensie yncina. [Ipu3Haku 1eamMoCTy HEIbIX YHCEel
1.2 CremneHb ¢ paluoHAIbHBIM TTOKa3zaresneM. CBOMCTBa CTEIEHH
1.3 Jlorapudwm uucna. JlecssTuaHbIe M HATypaJibHBIC JJOTapU(PMBI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpa3zoBaHue BhIpaXKEHH, COAECPKANTUX JTOrapru(hMbI
95 [TpeoOpa3zoBanue BbIpaXEHHM, COEPIKALUX CTENEHH C PAllMOHAIBHBIM
' IIOKa3aTesIeM
2.3 [Ipumepsl TPUTrOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3aTenbHblE ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckrie ypaBHEHUS U HEPABEHCTBA
26 CucreMbl JIMHEMHBIX ypaBHEHHMU. PemieHue npUKIAgHBIX 3a1ad C
' ITIOMOILIBKO CUCTEMBI JIMHENHBIX YPABHEHUH
2.7 CucTeMbl ¥ COBOKYITHOCTH PAallMOHAIBHBIX YPaBHEHUH U HEPABEHCTB
[IpumeHeHne ypaBHEHHHM, CHCTEM UM HEPABEHCTB K PEIICHUIO
2.8 MaTeMaTHYSCKHX 3aJa4 W 3aJad W3 Pa3IMYHBIX OOJacTel HayKu H
peaNbHOM KU3HU
3 OyHKIMHM U TpaduKu
Oyuknus. [lepuonunueckue ¢yHkuuu. [IpoMexxyTku MOHOTOHHOCTHU
3.1 ¢yskmun. MakcumymMbl W MUHUMYMB QyHKkiuu. HawmbGomnbiiee u
HauMEHbIlIee 3HaYeHNE (PYHKIIMU HA TIPOMEXKYTKE
3.2 Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IpaPuKu
3.3 [TokazatenbHas u morapudmuyueckas GyHKIIUN, UX CBOWCTBA U rpaduKu
3.4 Hcnonp3oBanne rtpadukoB GyHKIUNA IS PEHICHUS YPAaBHCHHA U
' JIMHEWHBIX CUCTEM
35 Hcnonb3zoBanue rpa@ukoB (QyHKIMI A1 MCCIIEOBAHUS MPOLIECCOB U

3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MPU PEIIEHUU 3a7ad U3 JPYrux




y4eOHBIX MPEIMETOB U PEATLHOM KU3HU

4 Hayana maremaTnueckoro aHanusa
4.1 HenpepsiBabie pyHKIIH. MeTO HHTEPBAIOB IS PEIICHUS HEPABEHCTB
49 [MpousBognas ¢Qyukumu. ['eomerpuueckuidi u (U3HYECKUNH CMBICI
' IIPOU3BOTHOU
43 [TpousBogHble 31eMeHTapHbIX GQyHKIUE. Dopmynbl Hax0XAECHUA
' IPOU3BOJHON CyMMBI, IPOU3BEACHMS U YACTHOTO (DYHKIUIA
[IpumeHeHrne TNPOU3BOAHOM K  HCCIeAOBaHHIO  (QYHKUIUH  Ha
4.4 MOHOTOHHOCTb U 3KCTpeMmyMbl. Haxoxknenue HauOospLiero Hu
HAaUMEHBIIIET0 3HaYEHUS PYHKIIMHU Ha OTPE3KE
[IpuMeHeHne npou3BOJHOMN JUIsl HaXOXKJIEHUS HAWIYYIIErO0 PEIICHHS B
4.5 NPUKIAAHBIX 3a7adax, s OIpPENEJICHHs CKOpPOCTH  IIpoliecca,
3a1aHHOTO (POpMYIIOH WK rpaduKoM
4.6 [TepBooOpa3znas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuuyeckuii U (U3HUECKUil cMbICH. Bprunciienue

uHTerpana no gpopmyne Hetotona — JleiiOHuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBepPsEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHMSA K IPEAMETHBIM pe3yJbTaTaM
O0CBOEHHUS OCHOBHOM 00pa30BaTe/IbHOI MPOTPAMMBI
cpeaHero oouiero o0pa3oBaHus

Brnagenne  MeromamMu  JOKa3aTENbCTB,  aJrOpPUTMaMU
pelieHus 3aaa4y; ymMeHue (QopMyIupoBaTh W OMNEPUPOBATH
MOHATHSIMH: OIpENeJICHIe, aKCHOMa, Teopema, CIEACTBHE,
CBOWMCTBO, TMpH3HAK, JOKAa3aTEIbCTBO, PABHOCUIIHHBIC
(GOpMyIMPOBKH; TPUMEHATH HX; yMEHHE (HOPMYITHpPOBATH
oOpaTHO€ U TMPOTHUBOIOJIOKHOE YTBEPXKACHUE, MPHUBOJIUTH
OpUMEpPbl M KOHTPIPHUMEPBI,  HCIONb30BaTh  METO[
MaTeMaTHUYeCKOll WHAYKLIMH; NPOBOJUTH JOKa3aTelIbHbIE
paccyXaAeHus NMPHU PEUIeHUH 3a/1a4, OLEHUBATh JIOTHUECKYIO
OPaBWJIBHOCTh  PAaCCYyXJIE€HUN;  yYMEHHE  OINEepUpPOBAThH
HNOHATHUSMU: MHOXKECTBO, IOJAMHOXECTBO, OIEpaIy HaJ
MHOKECTBaMH;  yMEHHE  HCIOJb30BaTh  TEOPETHKO-
MHOKECTBEHHBI ~ ammapaT JUIsl OMHCAHHUS  PeabHBIX
MIPOIIECCOB | SIBJICHUW W MPH PEIICHUH 3a7ad, B TOM YHCIEe
U3 JpYyruX YyYeOHBIX TMPEAMETOB; YMEHHE OIEepPHUpPOBATh
NOHATUSIMU: Tpad, CBI3HBINA rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTb M ONKCHIBaTh Ipadbl
Pa3IMYHBIMK ~ CTIOCOOAMH;  UCIOJIb30BaTh Tpadbl  TpH

pellIeHuN 3a71a4

YMeHue onepupoBarTh IMOHATHUSAMH: HATYpaJbHOE YHCIO,
LEJI0€ YHCIO, CTENEHb C LENbIM II0Ka3aTeleM, KOpPEHb
HAaTypaJIbHOM  CTENEHH, CTENEeHb C  PALUOHAIBHBIM
[I0Ka3aTejIeM, CTENEHb C JCHCTBUTEIBHBIM IIOKA3aTEIIEM,
gorapudmM  4Yuciaa, CHUHYC, KOCHHYC M TaHIEHC

IMPOU3BOJIBHOTO YHCJId, OCTATOK IO MOJYJIO, PAllMOHAIIBHOC




YUCJI0, UPPALMOHAIBHOE YKCIIO, MHOXKECTBA HATypaJbHBIX,
LEJbIX, PAIMOHANBHBIX, JICUCTBUTEIBHBIX YHUCEN; YMEHHUE
WCTIOJB30BaTh MPU3HAKU JIEIMMOCTH, HAUMEHBIINN 00Ut
JeIuTeNh W HauMeEHbllee oO0llee KpaTHOE, aJrOpUTM
EBknuaa npu peiieHuu 3aaad; 3HaKOMCTBO C Pa3IMYHbIMU
MO3UIIMOHHBIMU CUCTEMAMH CUUCIICHUS; YMEHHUE BBIMOJIHSITh
BBIYKCIICHUE 3HAYEHUN M MpeoOpa3oBaHMs BBIPAKEHUH CO
CTeneHs MU U Jorapudmamu, mpeoOpazoBaHust JIpPOOHO-
pAallMOHAJIBHBIX  BBIPAKEHUN;  yMEHHE  ONEpPUPOBATH
HNOHSATUSIMU: MOCJIEI0BATENBHOCTD, apudmMeTHyecKas
mporpeccusi, TEeOMETpHUYecKasi Mporpeccusi, OECKOHEYHO
yOBIBalOIasi TEOMETPUYECKAs TPOTPECCHUSI; YMEHHUE 3a/1aBaTh
MOCJEAOBAaTEILHOCTH, B TOM  4YHUCJIE€ C  TOMOIIbBIO
PEKYpPPEHTHBIX (POpMYJI; YMEHUE ONEPUPOBATH MOHSATHUSIMM:
KOMILUIEKCHOE YHUCJIO, COMPSKEHHBIE KOMILJIEKCHBIE YHCIIA,
MOJYJIb U apryMEHT KOMIUJIEKCHOTO uucia, (popma 3amucu
KOMILIEKCHBIX qucen (reomeTpuueckas,
TPUTOHOMETPHUYUECKAS u anredOpanyeckas); YMETH
POU3BOIUTH apUPMETUUECKUE EUCTBUS C KOMIUIEKCHBIMU
YUCIIAMU; MPUBOIUTH MIPUMEPHI UCIIOJIb30BaHUs
KOMILUIEKCHBIX YHCEI; ONEpPUPOBATh MOHATUSMU: MaTpHIla
2x2 wu 3X3, omnpenenuTeab MATPUIlbl, TF€OMETPUUYECKUI

CMBICJI OIIPCACIIUTCIIA

YMenue  omepupoBaTh — MOHATHUSIMHU:  pallMOHAJIbHBIE,
UppalMoHalbHBbIE, MOKa3aTeIbHEIE, CTEIICHHBIE,
gorapuMUYECKUe, TPUTOHOMETPUYECKUE YpaBHEHUS W
HEPAaBEHCTBA, WX  CHUCTEMbI; YMEHHE  OIEpPUPOBATh
MOHSATUSIMU: TOXIECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHMUeE,
YpaBHEHHE, HEpPAaBEHCTBO, CHUCTEMa  ypaBHEHHU U
HEPABEHCTB, PAaBHOCWIBHOCTb YpPAaBHEHUW, HEPABEHCTB U

CUCTCM; YMCHHC pCIIaTb YpPaBHCHHA, HCPABCHCTBA U




CUCTEMBI C TIOMOINBIK) pPAa3JIMYHBIX IPUEMOB; peEIIaTh
YPaBHEHMs, HEPABEHCTBA W CHCTEMBI C NApaMETPOM;
IIPUMEHATh YPAaBHEHHWs, HEPABEHCTBA, WX CHUCTEMBI IS
pelIeHnsT MaTeMaTUYeCKMX 3aJad M 3a1ad U3 PasIu4HbIX

o0JlacTel HayKu M peajbHOU KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (YHKIUSA, YETHOCTh
GYHKIIMM, TEepUOAUYHOCTh (PYHKIHH, OTPAaHUYCHHOCTH
(yHKUIUHA, MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (QYHKLHH,
HamOoJblllee W HAaUMEHbIIee 3Ha4deHWs (QYHKIUU Ha
MPOMEXYTKE, HETpepbIBHAS (PDYHKIIHSI, aCHMITOTHI Tpaduka
(GyHKIMM, TiepBas W BTOpas Mpou3BOJHAs (YHKLUH,
r€OMETPUUECKUA U  (PU3NYECKUH CMBICT IPOU3BOJHOM,
nepBooOpa3Hasi,  ONpEeNeNEHHBbIM  HMHTErpall;  yMEHue
HaxXoJWTh  ACUMITOTHl TIpaduka  (QYHKIHMHM; YMEHHUE
BBIUMCIIATh POU3BOAHBIE CYMMBI, TPOU3BEIECHNUS, YACTHOTO
¥ KOMIO3UINK (DYHKINN, HAXOAUTh ypaBHEHNE KacaTeIbHON
K Tpaduky GYHKIUH; YMEHHE HAXOIUTh TMPOU3BOIHbBIE
AJIEMEHTaPHBIX byHKIHi; yMEHHE UCTIONIb30BATh
NPOU3BOAHYIO ISl HMCCIENOBaHMUS (PYHKIHMHA, HaXOIUTh
HanOONbIINEe U HAUMEHbIINE 3HaueHUs (QYHKUUN; CTPOUTH
rpaguKkd MHOTOYJIEHOB C HCIOJB30BAHMEM amnmapara
MaTeMaTHYeCKOTr0 aHajn3a; MPUMEHSATh MPOU3BOAHYIO IS
HAXOKJIEHUSI HAWIY4IIEro peleHUs] B MPUKIAIHBIX, B TOM
YHClie COLMAIbHO-I)KOHOMUYECKUX U (PU3MUECKHUX 3a]adax;
HAaXOJUTh IUIOMAAu U O00BEMBI (GUTYp € TOMOIIBIO
UHTErpajia; MPUBOAMTH  NPUMEPHl  MATEeMAaTUYECKOTO
MOJICIMPOBaHUS ¢ moMouiplo  auddepeHnnanbHbIX

YpaBHEHUM

YMmenue omnepupoBaTh MOHATHSIMH: Tpaduk (QYHKIHH,

oOpatHast (QYHKIUSA, KOMMO3UIUS (PYHKIUNA, JTUHEHHAs




GyHKIMS, KBagpaTudHasi GyHKIIHS, paluoHaabHas QyHKIuS,
CTemeHHas (yHKUMS, TpPUTOHOMETpHUYecKne (yHKIHUH,
oOpaTHbIe TpUTOHOMETpUYecKue QyHKIUH, TOKa3aTebHas U
norapudmuyeckas QYHKIUH; YMEHHE CTPOUTH TpapuKu
M3YYCHHbIX  (DYHKUMIA,  BBIIOJHATH  IpeoOpazoBaHUs
rpaduKoB (YHKIHHA, UCTIOIB30BATh IPaUKU IJIsI U3yUCHHUS
IPOIIECCOB U 3aBUCUMOCTEH, MPU PELICHUHU 3a/1a4 U3 IPYTUX
y4eOHBIX TpPEAMETOB M 33Jad M3 PEaJbHOW IKHU3HU;
BbIpaxaTh (popMyramMHu 3aBUCUMOCTH MEXIY BEIMUYHMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpa@uku GyHKIUN A pelieHus
YpaBHEHUH, HEpaBeHCTB W 3a7ad C I[apamMeTpaMmuy;
n300paxaTh Ha KOOPAMHATHON TUIOCKOCTH MHOKECTBA

pElIeHUN YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

VYMeHue pemarb TEKCTOBBIE 3a7aud pa3HbIX TUIOB (B TOM
qlClie Ha MPOLEHTHI, TOJIU U YacTH, Ha JBUXKEHHE, padoTy,
CTOMMOCTb TOBapOB W YCIYT, HAJIOTH, 3aJa4d U3 00JIacTu
YOPABJICHUS JIMYHBIMM M CEMEHHbIMM  (DMHAHCAMH);
COCTaBJIATb BBIPAKECHUS, YPAaBHEHMS, HEPABEHCTBA M UX
CHUCTEMBI IO YCIOBHUIO 3aJa4M, HCCIENOBATH IOJYYEHHOE
pelIeHue W OLEHUBATh MPaBIONOJ00HOCTh PE3yIbTaTOB;
YMEHHE MOJEIUPOBATh pEANbHBIE CUTyallMHd Ha S3BIKE
MaTeMaTUKH;  COCTAaBIIATb  BBIPAXKECHUSA,  YPaBHEHMA,
HEPAaBEHCTBA M MX CHCTEMBl IO YCIOBHMIO 3aJayH,
UCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIM C HCHOJIB30BAHUEM
anmapara  aiareOpbl, HMHTEPIPETUPOBATH  IMOJTYYCHHBIN

pe3ynbTar

YMenne OTIepUpPOBATh MOHATUSIMU: cpenHee
apudpMeTndecKoe, MeauaHa, HauOOJbIIee M HaWMEHbIIEEe
3HAYCHUS, pa3Max, IUCIEPCHUs, CTAaHIAPTHOE OTKIOHCHHE

YUCJIOBOTO HA0Opa; YMEHHE H3BJIEKAaTh, HHTEPIIPETUPOBATH




uH(pOpMallMIO,  TPEJICTaBICHHYIO B  Tabmumax, Ha
auarpammax, rpadukax, oTpaXkarollyl0 CBOMCTBA pealbHBIX
MPOLIECCOB U SABIICHUH; TMPEACTaBIATh HH(OpPMALHMIO C
MOMOIIBI0  Ta0dAMII W JUarpamm; UCCIIeI0BaTh
CTaTHUCTUYECKUE JaHHBbIE, B TOM YHUCJIE C MPUMEHEHUEM
rpadpuUecKuX  METOJOB M  JJIEKTPOHHBIX  CPEICTB;
rpadU4ecKd HCCIIE0BATh COBMECTHBIE HAONIONCHUS C

IIOMOIIBIO JUArpaMM paCCCUBAHUA U JIMHEHHOU perpeccun

YMeHue ornepupoBaTh MNOHATUSMU: CIYYalHBIA ONBIT H
CIy4yailHO€ COOBITHE, BEPOATHOCTHh CIIYyYaHOrO COOBITHS,
YMEHHUE BBIUHCIATH BEPOSITHOCTH C  HCIHOJIb30BAHHEM
rpa@uUecKux METOJIOB; MPUMEHATH (POPMYJIbI CIOKEHHUS U
YMHOKEHHUSI BEPOATHOCTEH, (OpMYITy MOJTHOW BEPOSTHOCTH,
dbopmyny bepHymim, komOuUHATOpPHBIE (AKTHI U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEaJbHBIX COOBITUN; YMEHHUE
OTIEPUPOBATH MOHSATUSIMU: cillyuyaiHas BEJINYMHA,
pacrnpesesieHue BepOsiTHOCTEN, MaTeEMaTHYECKOE OKUaHUE,
IUCHEPCUSs W CTAHAAPTHOE  OTKJIOHECHHE  CIIyYalHOM
BEJIMUMHBI, (QYHKIUU  paCTpEeleSieHUs] U  IJIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTeIbHOTO u HOPMAaJIbHOTO
pacrnpeiesieHul; yMEHUE UCII0JIb30BaTh CBOMCTBA
U3YUCHHBIX  pacOpelesieHHl i1 peuieHus  3ajau;
3HAKOMCTBO C TIOHSTHSIMHU: 3aKOH OOJBIINX YHCEI, METOIBI
BBIOOPOYHBIX WCCIEAOBAHUM; YMEHUE MPUBOAUTH MPUMEPHI
IMPOSIBJICHUSI 3aKOHA OOJBIIMX YHUCET B TMPUPOIHBIX U
0O0IIIECTBEHHBIX SABJICHUSX; yYMEHHE ONEPUPOBATH
MOHSATUSIMU: COYETaHWE, MEPECTAHOBKA, YWCIO COYETAHWH,
YHUCJIO MEePEeCTaHOBOK; OMHOM HbIOTOHA; yMEHUE TTPUMEHSITh
KOMOMHATOpHbIE (aKThl W PACCYXKIEHUS JUIsl PpEelICHUs
3a/lay; OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUN;

COCTaBJIATh BECPOATHOCTHYIO MOJCIb W HHTCPIPETUPOBATDH
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ITOJIyYEHHBIA PE3yJIbTaT

YMeHue  onepupoBaTh  NOHATUSAMH: TOYKA, MpsMasd,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE3OK, JIy4, BEJIWYMHA YTIJa,
IUIOCKAM yIroJ, JBYTPAHHBIM YIroJ, TPEXTPAHHBIA YTOJI,
CKPEIIMBAIOIINECS MpsMBIE, MapAJUICIIBHOCTh "
MEPIEHAUKYIJISIPHOCTD MPSIMBIX U IIOCKOCTEW, YTOJI MEXKIY
NPSAMBIMH, YTOJ MEXAY MPSAMOUN U TIIOCKOCTBIO, YTOJI MEXKITY
IUIOCKOCTSIMM, PACCTOSSHUE OT TOYKH JO0 IUJIOCKOCTH,
pacCTOsTHUE  MEXAY  IMPAMBIMU, PACCTOSAHUE  MEKIY
IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MPHU PEIICHUU 3aaa4
u3ydeHHble (aKTbl M TEOPEMbl IUIAHUMETPUHU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHPA;
CTPOMTH  MATEMATUYECKUE  MOJEIM  C  IOMOIIBIO
F€OMETPUYECKUX MOHATUM U BEJIIMYMH, PEIIATh CBA3aHHBIE C

HHUMH IMPAKTHYCCKUC 3a a4

YMeHue onepupoBaTh MNOHATHSIMM: IUIOWAAb (UTYPBHI,
00BEM burypsi, MHOTOTPaHHUK, MIPaBHJIHHBIN
MHOTOTPaHHUK, CeueHue MHOTOTpaHHHUKa, KyO,
napajulefienunen, — npusMa, nupammnaa, ¢urypa U
NOBEPXHOCTh BpallleHUs, IWIMHAP, KOHYC, Imap, cdepa,
wiomaas cdepbl, IUIOM@AAb MOBEPXHOCTH MHPAMUJIBI,
OpU3MBbI, KOHYCa, WIMHIPA, 00BEM Ky0a, IpsIMOYTOJIbHOTO
napasuiefienunea, TUpaMubl, TPU3MbI, [MIIWHAPA, KOHYCA,
mapa, pa3BEépTKa IOBEPXHOCTH, CEUEHHUS KOHyca |
[WIMHpPA, TapayielbHble OCH WM OCHOBAaHUIO, CEUCHHUE
mapa, MiIOCKOCTh, Kacawascs cepbl, HUWIMHIPA, KOHYCA;
YMEHHE CTPOUTh CEUYEHHE MHOTOTpaHHHMKA, M300pakaTh
MHOTOTPaHHHUKH, (UTYypbl M TMOBEPXHOCTH BpALICHUS, HUX
CEYCHHUA, B TOM YHUCIIE C MOMOUIBIO 3JEKTPOHHBIX CPEICTB;

yMEHHE TMPUMEHITh CBOWCTBA TE€OMETPUUYECKUX QUTYD,




CaMOCTOSITENIbHO (HDOPMYIMPOBATh OMPECIICHUS H3y4aeMbIX
¢uryp, BBIABUTATH THUIOTE3bl O CBOMCTBAX M MPHU3HAKAX
reoMeTpuueckux (Quryp, oO0OCHOBBIBaTh HIIM OMPOBEPraTh
UX; YMEHHE TPOBOJUTH KiacCHPHUKAIUIO (UTYp 1O
pa3IMYHBIM  T[PU3HAKaM,  BBIMNOJHITH  HEOOXOIUMBIE

JOIIOJIHUTCIIBHBIC ITIOCTPOCHU A

11

YMeHnue  omepupoBaTh — MOHSATHSMHU:  JBIDKEHHE B
MPOCTPAHCTBE, TMapalljIeNbHBI TIEPEHOC, CHUMMETpPHUS Ha
MJIOCKOCTH ¥ B TMPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue
1mo00us1, N0100HbIE (PUTYpPBI; YMEHUE PACTIO3HABATH PABHBIE
U M000HBIE (PUTYpBI, B TOM YHCII€ B MPHUPOJE, UCKYCCTBE,
apXUTEKType; HCIO0JIb30BATh T€OMETPUYECKHE OTHOILCHUS
IpU pElIeHUHU 3a/1a4; HaXOJAUTh F€OMETPUUECKHUE BEIMUHHbI
(ImuHA, yroi, IUIONA/b, 00bEM) MpPHU pPEUICHUH 3aJad U3
APYTUX y4eOHBIX MPEIMETOB U U3 peajlbHON KU3HU; YMEHUE
BBIUMCIISITh TEOMETPUYECKHE BEIWYMHBI (UIMHA, YTOI,
oAb, O00BEM, IUIOMAAh MOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIE (OPMYIBI M METOHbI, B TOM YHWCIE: IUJIOMIAIb
MOBEPXHOCTH THPAMHUIBI, TPU3MBI, KOHYyCa, I[MIUHIPA,
wiomaas  cepbl;  00BEM  Kyba,  MPSAMOYTOJIHLHOTO
napajieNnenunena, MupamMuIbl, TPU3MbI, HWIMHIpPA, KOHYCA,

apa; YMEHHE HaXOJIWUTh OTHOIIEHHWE OOBEMOB IMOJTOOHBIX

buryp
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YMeHue oneprupoBaTh MOHATHAMU: MPSAMOYTOJIbHASI CUCTEMA
KOOpPJIMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPIAMHATHI
BEKTOpa, CyMMa BEKTOpPOB, IIPOM3BEIECHHUE BEKTOpa Ha
YHICIIO, PAa3JIOKEHHE BEKTOpa Mo 0Oas3ucy, CKalsipHOE
IIPOU3BENCHUE, BEKTOPHOE NPOM3BEACHHUE, YIOJ MEXKIY
BEKTOpaMH;  yMEHUE  MCIOJIb30BaTh  BEKTOPHBIA U

KOOpI[I/IHaTHI:Jﬁ MCTOJ JJIA PCUHICHUA I'COMCTPHUYCCKHUX 3aaa4
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W 3aJ1a4 JPYTUx y4eOHbIX MPEeIMETOB

YMeHue BbIOMpATh MOIXOMSIIMN METOA JUIS PEIICHHS
3a/1a4M; TMOHMMAaHUE 3HAYUMOCTH MaTEMaTUKHW B HU3yYCHUHU
INPUPOJIHBIX M OOIIECTBEHHBIX MPOIIECCOB W  SIBJICHUI;
YMEHHE paclo3HaBaTh MPOSIBJICHUE 3aKOHOB MATEMAaTHUKHU B
HCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPhl MATEMATHUYECKUX

OTKPBITUN POCCUMCKON U MUPOBOW MATEMATUYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHNA

Kon

1 Hucna v BBIYUCIEHUS

1.1 Hatypanbhbie u nenblie yncna. [Ipu3Haku 1e1MMOCTH HETbIX YHCell

12 Panmonaneupie  ymcna. OOBIKHOBEHHBIE U JIECATUYHBIE JIpoOH,
' MPOLIEHTHI, OECKOHEUHbIE IEPUOIUYECKUE APOOU

13 ApudmMernyecknii KOpeHb HaTypajlbHOM creneHu. JlelcTBus ¢
' apu(pMeTHYECKUMHU KOPHIMH HATYpPaTbHON CTETICHU

14 Crenenp ¢ 1enbiM  nokazateneM. CreneHb ¢ paldOHAIBHBIM
' nokazaresieM. CBOMCTBA CTENEHU

L5 CuHyc, KOCHMHYC M TAaHIE€HC YMCIOBOIO apryMeHTa. ApKCHHYC,
' apKKOCHHYC, apKTaHI€HC YUCIOBOTO apryMEHTa

1.6 Jlorapudm uucna. JleciTuuHble U HATypaIbHbIE JTOTapu(MbI

JlericTBUTENbHBIE qyucia. Apudpmernueckue onepanuu c
1.7 JICHUCTBUTENBbHBIMU 4HcCiaMd. [IpuOmmkE€HHbIE BBIYMCIICHUS, TpaBHIIa
OKpYTJICHUS, MPUKU/IKA U OLIEHKA PE3yJIbTaTa BEIUMCICHUN

1.8 [TpeoOpaszoBanme BeIpaKECHUH

1.9 KommiekcHble yncna
2 YpaBHEHUS 1 HEPABEHCTBA

2.1 Lenbie u 1poOHO-pallMOHATbHBIE YPABHEHUS

2.2 HppanroHanbHble ypaBHEHHS

2.3 TpuroHoMeTpruyecKue ypaBHEHHUS

2.4 [TokazaTenbHble U JOrapuPMUUYECKUE YpaBHEHUS

2.5 [{ensie u qpoOHO-paIMOHATBHBIC HEPABEHCTBA

2.6 HppanmonansHbie HEpaBEeHCTBA

2.7 ITokazarenbHbIe U JJOTapUPMUUESCKUE HEPABEHCTBA

2.8 TpuroHomerpruyeckre HepaBeHCTBA




2.9

CucreMbl U COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB

2.10  YpaBHeHHs, HEpABEHCTBA U CUCTEMBI C TTapaMeTpaMHU
2.11  Marpuna cucteMbl JTUHEHHBIX ypaBHeHHH. OnpeaeuTens MaTpUIbI
3 OyHkuMu U rpaduKu
Oynkmsa, cnocoObl 3ananus ¢yHkuuu. ['pabux ¢ysknuu. BzauMHo
3.1 obpatnpie PyHkiMu. YETHRIE M HEUETHBIE QyHKIMH. [lepuoaudeckue
byHKIIIH
OO6nacTe ompeneneHuss W MHOXKECTBO 3HaueHu ¢ynkuun. Hynm
39 byHKIUU. [IpomexxyTkH 3HAKOIOCTOSIHCTBA. [IpomexyTku
' MOHOTOHHOCTH (GYHKIUA. MaKCUMyMbl W MUHUMYMBI (YHKIIUU.
Haubonbiiee n HauMeHblee 3HaueHue (PyHKIUU Ha IPOMEKYTKE
33 CrenenHass (QyHKIUS C HaTypaldbHbIM U IEJbIM TMOKa3zaTeneMm. EE
' cBoiicTBa u rpaduk. CBoicTBa U rpa@uK KOpHS N-Oi CTENEHU
3.4 Tpuronomerpuyeckue PyHKIIUU, X CBOMCTBA U IpauKu
3.5 [TokazaTenbHas u orapudmuueckas GyHKIHUU, UX CBOMCTBA U rpaduKu
36 Touku pazpsiBa. AcumnToThl rpagukoB GyHkiui. CBoiicTBa QyHKIHIA,
' HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocienoBaTeIbHOCTH, CITOCOOBI 3aJaHUS ITOCIEIOBATSIBHOCTEH
38 Apudmernueckas U reomerpuueckas nporpeccur. opmysia CIOKHBIX
' MPOLICHTOB
4 Hauana MaremaTuyeckoro aHaiansa
4.1 [TpousBoanas ¢hynkuuu. [IponsBoaHbIe dI€MEHTAPHBIX (PYHKITUIH
[IpumeHeHne TPOU3BOAHOM K  HCCIEAOBaHUIO  (PyHKUMM  Ha
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OIEHOYHBIE MATEPHAJIBI

JlemoBepcusi 3a1aHNi IPOMEKYTOYHOI aTTecTanuu o Mmarematuke 10 kiaacc (6a3oBblit
YPOBEHBb)

1.Halinute 3HaueHHUE BBIPAKECHUS

8] I, 32—2
T g (V15— v60) - V5.
2. Halinute 3HaueHUE BBIPAKECHUS
1) —4v/3cos(—750°). 2) Ttg13°-1g77°.
24/6 (3n )
) cosa:T ac | —:2m|.
3. Haitgure 55In¢, ecmm > 2

4 Haiiure KOpeHs ypaBHeHns VX —8 =15

5. B ciiyyaifHOM 3KcIiepuMEHTe OpOCaroT JIBe UTpalibHbIe KOCTU. HalijuTe BEpOsITHOCTD TOTO,
YTO B CyMME€ BBINAJIET 8 OYKOB. Pe3ynbTaT OKpyIimTe 10 COTHIX.

6. OcHoBaHMEM MIPSIMON TPEYTOJIbHON MPU3MBI CIIYKHUT MPSMOYTOJIbHBINA TPEYTOJIBHUK C
karetamu 9 u 40, 6oxoBoe pedpo nmpu3msbl paBHO 50. Haiinure muromnia s 60KOBOI MOBEPXHOCTH
IPU3MBI.

i 7T
2¢=sin (x+7).
7. a) Pemnte ypaBHeHHE cosex=sin(x+ 3

6) Haiinure KopHU 3TOrO ypaBHEHUS, IPUHAJUIEKAIINE TPOMEKYTKY [—2m; —=].
8. CTOpOHBI OCHOBaHMS IPABUIIBLHOM YETHIPEXYTOIbHOM nupaMus! paBHbl 10, 60koBbIE pedpa
paBHbl 13. Haiiaure miomnaab NOBEPXHOCTH ATOM MUPAMUJIBL.

1. [emoBepcus 3aaHuii NPOMeKYTOYHOI aTTecTanuu no Mmaremaruke 11 kiaace
(0a30BbIii YPOBEHbD)

12
(5%-5%)°
573.10°
3. B nome, B koTopom xuBeT JKens, 17 ataxeit 1 HECKOIBKO MOIBe370B. Ha KakaoM sTaxe
Haxonutcd 1o 3 kBapTupbl. JKeHst xuBer B kBaptupe Ne76. B kakoMm moabes3e *KUBET
Kens?

2. Beruucnure:



4. B cOopHUKe OWJIETOB MO OMOJIOTHHU BCETro 55 OueToB, B 11 U3 HUX BCTpeUaeTCsl BOMPOC
no Ooranmke. HaliquTe BEpOSTHOCTH TOTO, YTO B CIy4YailHO BHIODAHHOM Ha JK3aMCHE
OuieTe MKOJIBHUKY TOCTAHETCSl BOMPOC 10 OOTaHHKE.

— m. . .
. 242 cos(—=) sin[ ——)
5. Haiiaure 3HaYeHUE BRIPAKEHUS 3 4

6. Pemmute ypaBuenus: 1) log.(2x-1)=2; 2) V3Ix—8 = 5 ; 3) cos

1
2

N | <

7. HailiguTe muionaap Tpareuuu, BEpIIMHBI KOTOPO UMEIOT KoopauHathel (1;1), (10;1),

(10:6), (5;6).

LR

]

bt —————

8. Haiinure yron DBD1 npsiMoyrosisHOTO Mapaienenuresna, st koroporo AB =4, AD =
3,
AA;: = 5. OTBer gaiiTe B rpagycax.

9. Haiinute npousBoguyio Qynkimum: a)y =2x° — x> —7x; 6)y=(3x +7)°; B)y =
/¥ CcOSX;

1 n
10. Beruucnure: a) I(sz +3)dx; 0) jsin 2xdx.
0 -
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