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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa u Hauaiza MaTEMaTHUYECKOTO
aHanu3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB pa3paborana Ha
ocHoBe denepanbHOro TOCYIapPCTBEHHOIO 00Pa30BaTEIBLHOTO CTAHAAPTA CPEAHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMHU, COCTaBIIIONIMMHU OCHOBY JUIsl CAMOPA3BUTHUSA M HEMPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JIUUYHOCTU O0OYYaIOIIUXCSL.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYECKOTO aHaju3a» SIBISETCS OJHUM U3
HamOoJiee 3HAYMMbIX B MPOTPaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0ECleuyuBaeT HHCTPYMEHTaJIbHYI0 0a3zy I H3yuyeHus BcCeX
€CTECTBEHHO-HAYYHbBIX KYPCOB, a C JIpYyroi CTOPOHBI, (POPMHUPYET JOTUYECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsi Ha YpPOBHE, HEOOXOAMMOM JUJIsi OCBOCHHS
KypcoB HWH(OpPMATHKH, OOILECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO KypCa y4Yalluecs OBJIAJICBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHYECKOH opme.

Kypc anreOpsl 1 Hauan MaTreMaTHueCKOro aHajanu3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3MWKH, XUMUHU, OHOJIOTMH, NOHUMaHUs
OCHOBHBIX TEHJICHUUA SKOHOMUKM W OOILECTBEHHOW JKM3HU, TO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XKU3HU. B TOXKE Bpems OBIIafeHUE
aOCTpPaKTHBIMM M JIOTMYECKH CTPOTMMH MAaTEMAaTHUYECKUMH KOHCTPYKIIUSIMHU
pa3BUBaE€T yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IEHNE U KOHKPETH3allMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHne. B xome n3yuenus
anreOppl M Haval MaTEMaTHYECKOTO aHajdW3a B CTapiield IIKOJe ydJalluecs
MOJyYalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7ad4, CaMOCTOSITEIBHOTO
MIOCTPOCHUSI MAaTEMaTUYECKUX MOJEIEH PEalbHbIX CUTYallMi M WHTEpPHpETalun
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TPHUPOAE, HAYKE M B MCKYCCTBE, C BBIJAIOLIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENBHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, COCOOCTBYIOIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIbHON
KOHIICHTPAIIMX BHUMaHUs U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTO
aHaJIK3a JISKUT JAEATEIHbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTeMaTUYECKOTO aHAJIM3a» BKIIOYAEeT
CIEAYIOIINE COAECP/KATEIBHO-METOIUYECKME JUHUK: «HUucna W BBIYKCICHUS,
«Dyakuun  u rpadukmy, «YpaBHeHHMS UM HepaBeHCTBa», «Hauama
MaTeMaTH4YecKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4alOTCAd Ha MPOTSHKEHUU ABYX JIET
oOydyeHusl B CTaplleil IIKoJie, €CTECTBEHHO IOMOJHSSA APYr ApPyra U MOCTEINEHHO
HAChIAsICh HOBBIMM TE€MaMHW W pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
WHTEIPAaTUBHBIM, TOCKOJBbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTHUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak yuwamuecs OBIaJeBalOT BCE Oolee
IIMPOKUM MATEMAaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTENbHO (hopMUpyeTcs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHATh 3HAHUA, NOJYyYEHHbIE B Kypce «Airedpa W Hadana
MaTEeMaTHUYECKOTrO aHaIM3ay, JUIsl PELICHUS] CaMOCTOATEIbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH MIOJIYYEHHBIN PE3yJIbTaT.

CopnepkaTenpbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW mikosie. B crapmieli mikoise oco00oe BHUMAaHHE YJEISETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amUCH ACHCTBUTENBHOTO YHCIA, YMEHHUE
pPallOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pesynbrar. OOyyaromuecss MOJY4arOT HAaBBIKM NPUONMKEHHBIX BBIYMCICHUM,
BBITIOJIHGHUS JIEWCTBUIM C 4YWCIaMU, 3allMCaHHBIMA B CTaHIapTHOU (opme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHsS M HEPABEHCTBA» PEAU3YETCS HA MPOTSIKEHHH BCETO
oOydyeHHs] B CTaplled IIKOJIe, MOCKOJbKY B KaXJOM pas3feie MporpaMMel
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaroniuecs OBIaleBaIOT
pPa3IMYHBIMA METOAAMHU PELICHUs LEJbIX, PAalUOHAIBHBIX, WPPALUOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TIPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lad W 3a7ad Ha
HaXOXKJIEHWE HaumOOJBIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opmupoBaHHe YMEHUUN
BBIMOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UppPALMOHANIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COZIEpKaINX CTENeHUu U Jorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
Marepuajia  IPOUCXOAWT  JAJbHEWINEe  pPa3BUTHUE  AITOPUTMHYECKOIO U
a0CTpAaKTHOTO MBINIICHUS YyYaIruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PaBEHCTB U HEpPaBEHCTB. AnreOpa
npemnaracT 3(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJISAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaduKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, MIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpadUKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YUEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATHYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosblIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJICH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHasg nauHus «Havana mMareMaTM4ecKOro aHajau3a» MO03BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpOUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAYCHUS, BBIYUCIITH TUIOMAnn (Guryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi cojaepkaTeibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWY4YlIEro pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAJIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHUECKOrO U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKE U HuckycctBe. OOywarommecss y3HAIOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MAaTEMAaTHKU KAk
HayKH, U KX aBTOpax.

CopepxarenbHO-MeTOoANYECKask TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS POHU3BIBAIOT BECHh KypC WIKOJIBHOM MAaTEMATUKU M IMPEIJIararoT



Haubosiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIONINNA BCE pa3fesibl MAaTeMAaTUKU U €&
NPWIOKEHUH, OHU CBS3BIBAIOT Pa3HblE MAaTEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. IloatoMy BakXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM f3BIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Havama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKW [TOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYAallUil, HCCIET0BaHUS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYEeCKOro aHaliu3a U
WHTEPHPETALUN TOJyYCHHBIX PE3yJbTaToOB. Takue 3aaHus BIUIETEHBI B Ka)KJIbIA
U3 Pa3JeNIoB IIPOrPaMMBI, IOCKOJIBKY BECh MAaTepHall Kypca INUPOKO UCIOJIb3YETCS
JUISL pellieHUs] PUKIAAHBIX 3a1a4. [Ipu pemeHnn peanbHbIX MPAKTHYECKUX 3aAad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000LIATh M KOHKPETHU3UPOBAThH
npobiemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TEM Kypca «Anredpa v Hagaia
MaTEMaTHYECKOTO aHATIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydYeHHE Kypca anreOpbl MU Hadall MaTEMaTUYECKOTO
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Heaento B 10 knacce u 3 4aca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsa ¥ BIYMCICHUS

Pannonanbapie uncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOILIECHTHI,
OCCKOHEUHbIE  MepuoAudecKkue JapoOu. ApudMmeTudyeckue  omepanud ¢
palMoHaNbHBIMU YHCIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpakeHUH. [IpuMenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudd ¢ JACUCTBUTEIbHBIMU uHciaMu. [lpubnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNeUCTBUTEILHOTO yucia. Vcnonb3oBanue mnoaxoxsmiedt  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA NPaKTHUYECKUX 3a4ad U IPEACTaBICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJbHOM  cremeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMU HAaTypaJIbHON CTENEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcCHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
MeTon nHTEPBAJIOB.

Pemenue nensix ¥ IpoOHO-palIMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JIacTe HAYKH U PeabHOU KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amanus Gysknuu. [paduk  GyHkiuu. B3aumuo
oOpaTHble PYHKIINU.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi pynkuuu. Hymn Qyskumu.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATYypajIbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHs n-0i CTEHICHH.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas ¥ TeOMETpUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH FeOMETPUUYECKON
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE MPOrPEecCHH s
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCaHUSl peabHBIX
MIPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]]a4 U3 APYTUX yU4EOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, TOKA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HarypansHbie u niensie uncina. [Ipu3Haku 1eIMMOCTH HEIbIX YNCEIT.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAIIUX JIOTAPU(DMBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbpHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUM. PellleHre NMPUKIIAIHBIX 3a/1a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUH.

CucTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeid HayKu WU peaibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepumogmueckne  QyHkumu. [IpoMexyTkn  MOHOTOHHOCTHU
¢yHkuu. MakcumyMbl M1 MUHUMYMbI (QyHKiuu. HanGosblnee u HauMeHbluee
3HaYeHHE (PYHKLIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanne rpagukoB GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUH [AJI1 HWCCICIOBAHUS IMPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATbHON KU3HMU.

Hauasa MmaTeMaTH4eCKOro aHaJIHU3a

HenpepriBabie GyHKIMH. MeTOT MHTEPBAJIOB sl PEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  QU3NYECKUN  CMBICI
MIPOU3BOIHOM.

[IpousBoaHble  dJeMEHTAapHBIX  (QyHKIuA.  DopMyibl  HAXOXKICHHS
IIPOU3BOJHON CYMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne Mpou3BOAHON K MCCIENOBAHMIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenue HanOoIbIero 1 HauMEHbIIEro 3HauyeHus: GyHKIUA Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid U (uU3MdYecKuid cmbicha. Brruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATbBI

OcBocHue y‘{€6HOFO mpcameTa «Marematukan» JOJIXKHO oOecrneynBaTh
AJOCTHIKCHHC Ha YPOBHC CPCIOHCTO 06Hl€r0 06p330BaHI/ISI Ciacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUSA MPOTPaMMbl Y4E€OHOTO TMpeaMeTa
«MareMaTHuKa» XapakTepUu3yroTC:

['paxx1ancko€e BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIUU O0YYAIOIIEerocsl KaKk aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUMUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHHUS Pa3IMYHBIX CTPYKTYp, SBIICHHM,
IpoIeAyp TpaxaaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHEM
B3aMMO/JICICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATHUKH, IICHHOCTHBIM OTHOIICHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUW B JPYrUX HayKaxX, TEXHOJOTusX, cpepax
AKOHOMMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCTIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYyIIETO.

DCTETUYECKOe BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUH U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINH BBIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HAIPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJIOTHYECKON KYJIbTYpbl, MMOHWMAHUEM BIUSHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpPHUEHTALIMEN HA NMPUMEHEHUE MAaTEMAaTUUYECKWX 3HAHUM ISl PEIICHUs 3a1ad B
0o0JaCTH OKpYy’)Karomieil cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIIEICTBUU JUJIL OKPY’KAIOLIEH CPEBbI.

[{eHHOCTH HAYYHOTO MTO3HAHMUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAayKu M  OOUIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, HTAaroB €€
pPa3sBUTUS M 3HAYMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KyJIbTYpOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYILECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYIO NESTEIBHOCTD
VHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OellCTNEUAMU.

1)  Vuusepcanvnvie  no3nasamenvuvie  Oeticmeus,  obecneuusarom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memo008  NO3HAHUA — OKPYICAOUie20  Mupa;,  NpUMeHeHue  J02UYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AeNCTBUA:

e BBIABIISTh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNeHUs] TOHATHUW; YCTaHABIMBATh CYIICCTBEHHBIH  MpPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA AN OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, HaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

BBIOMpATh Croco0 pernieHus yuyeOHOW 3ajauyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JEUCTBUS:

WCITIOJIb30BATh BOTPOCKHI KaK MCCIEIOBATEIHCKUM WHCTPYMEHT TO3HAHMS,
dbopmyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MNpodieMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
0o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, MCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TPOIlecca, a TaKKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmarmeii:

BBISIBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh ~ MHGOpPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh HHPOPMAIUIO, IPEACTABIATH €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpapuvecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSATEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YUATOUWUXCSL.
OO0uienue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX M NHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHUPOBATh ITOTYYEHHBIN pPe3yibTarT;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbI, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAIIEJICHHBIE HA MIOUCK
pELICHUs; COIMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3jM4yMe U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOM popme GpopMyIHpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  pEIICHHUS  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMSI,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YUCOHBIX 3a7a4; IPUHUMAThH 11EJTh
COBMECTHOW JCATEIBHOCTH, TIUIAHUPOBATH OPTAHMU3AIUI0 COBMECTHOM
paboThI, pacrpeieNiaTh BUABI PabOT, 10rOBapUBaThHCS, 00CYKIaTh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYykIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE TITYPMbI» W WHBIC), BBIMOJIHATH CBOI YacTh pPabOTHI H
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH UI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMU B3aUMOICUCTBUSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4H, BHIOMPATH CIIOCOO PEIICHHS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOM MH(OpMALIUU.
CaMOKOHTpOJIb:

BJI1aACTh HaBbIKaAMH MO3HAaBaTEILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACThb criocobamMu CaMOITPOBCPKH, CaAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEUICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWICHHBIX OIMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
IIPUYMHBI TOCTHXKEHUSI WIM HEJOCTHKECHUS PE3YJIbTAaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOro Kypca «Anredpa ¥ Hayana MaTEMaTHUYECKOTO aHAIIA3a)
Ha ypOBHE CpeaHero ooOumiero oOpa3zoBaHMs JOKHO 0OecnedyMBaTh JTOCTHIKEHUE
CJIEYIOIUX MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMM: PALUOHAIBHOE M JCHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palMOHANBHBIMU U
JEWCTBUTEILHBIMU YUCIIAMU.

BoINonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MPaBUiia OKPYTICHUS,
JeNaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTEIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOASUIYIO0 (hOpMY 3allUCH AEUCTBUTENBHBIX YUCEIN JJIs pELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIbHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BeimonHaTe npeoOpa3oBaHMs LEbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDQKEHWA W  pellaTb OCHOBHBIE THINBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3371a4 U3 Pa3IMYHBIX 00acTell HAYKU U PEaIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKECHNUs, YPABHEHHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (QYHKIMSI, CIIOCOOBI 3aJaHusl (PyHKLUHU, 00IaCTh
ONpeieNeHNs] ¥ MHOXECTBO 3HaueHHi (yHkuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpatHble PYHKIINU.

OmnepupoBaTh NOHATHUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
GyHKUIHUH, TPOMEKYTKU 3HAKOMOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A5 pEIICHUS] YpaBHEHUI.

CrpouTh M 4uTaTh TpaUKu JUHEUHON (QPYHKIMU, KBAAPATUYHON (PYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TTOKA3aTeIEM.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHUCUMOCTEN IpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaXaTh (POpMyJIaMu 3aBUCUMOCTH MEX]y BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIENAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPHUUECKON MPOTPECCUH.

3amaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MIPOTPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JI0rHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, OTIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Uil  ONMCAHUA
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 33aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATHUSAMM: OIpEIEIICHHUE, TeopeMa, CJIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMHU: HATypalbHOE, I€J0€ YHCIO; HCIO0JIb30BATh
MPU3HAKU JIEJIMMOCTH LIENBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTETIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

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



YpaBHeHMS U HEPABEHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHAT  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpXAIIMX JIOTapudMBbI;
OTNEepPUPOBATH MOHATUSAMU: JoTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus: MpoCcTERINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMHU: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ DPEILCHME;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a1ad4.

HaxoauTp peureHns: NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnennpoBaTh peaibHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDQXXECHUs, YPAaBHEHMsS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3a/Jauy,
MCCJIEI0BATh MIOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM ammapara aareophl.

DOyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: [EepuoANYEcKas  (QYHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH  (PYHKIIMH, TOYKM OJKCTpeMyma (yHKIIMU, HauOosblliee U
HauMEHbIllee 3HAUYCHHUA (QYHKIUM Ha TPOMEXKYTKE; HCIOJIb30BaTh MX JJIs
UCCIEeI0BAHUS (PYHKIMH, 3aJaHHOU rpad)uKOM.

OnepupoBaTh MOHATUAMM: TpadUKH NOKA3ATEIbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIUH; M300paxaTh UX HA KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHNUS] YPAaBHEHUN U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBaTh rpadukd (QyHKIME IS UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCIUILINH.

Hayana MaTeMaTH4eCKOro aHajam3a

OnepupoBaTh NOHATUSIMU: HEMPEPbIBHASI QYHKUHUS;, TPOU3BOIHAS (QYHKLIUU;
UCITI0JIb30BaTh FT€OMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3a/1a4.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30oBaTh NPOU3BOAHYIO IJIs UCCIEN0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEIOBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKIIAJTHBIX, B TOM YHCJIE COIUAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKITUH; BBIYHUCIATH WHTETpall
o ¢popmyiie HeroTona—JIeliOauta.

Pemarhe npukiagHple 3aJaqd, B TOM YHUCIIC COIIMAIBHO-DKOHOMHUYECKOTO M
(u3nIeCcKOro Xxapakrepa, CpeJCTBaMi MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 9acoB

Ne HanmeHnoBaHue pa3ae/ioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
MHoOXecTBa pallMOHAJIBHBIX U
NEeWCTBUTEIIHLHBIX UKcell. PalinoHaIbHBIE 14 1 https://m.edsoo.ru/KYG7NZURY
YpaBHEHUS U HEPABEHCTBA
O®yukunu u rpaduku. CTeneHsb ¢ LeabM
YHEI rpag H 6 https://m.edsoo.ru/ESM1F56M3
MOKa3aTelemM
Apudmerndecknii KOpeHb N—Oi CTENEHH.
pu¢ P 18 1 https://m.edsoo.r1/W2CV80370
UppanmonanbHble ypaBHEHHS 1 HEPABEHCTBA
Dopmyiibl
TpUrOHOMETpUHU. T pUroHomMeTpuyecKue 22 1 https://m.edsoo.ru/ WNIES6GMP
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOrPECCUU 5 https://m.edsoo.ru/OINYSKYRU
IloBTOpEeHUE, 0000IICHIE, CHCTEMATH3AIUS
P B 1 3 1 https://m.edsoo.ru/SEBER9VKS
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 63 4 0

I[TPOTPAMME




11 KIIACC

Ne

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

KonTpoabubie IIpakTuueckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Crenens ¢ paMOHaIbHBIM IIOKA3aTENIEM.
1 [TokazarenpHas ¢pyHkums. [lokazarenpHbie 12 1 https://m.edsoo.ru/SSEJGAPNA
YPaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmmuueckue ypaBHEHUS U 12 https://m.edsoo.ru/1O7CTIAVS
HEPAaBEHCTBA
Tpuronomerpudeckne GyHKIIUN U UX
3 rpaduku. Tpuronomerpuyeckue 9 1 https://m.edsoo.rut/XRW8YNBTP
HEpaBEHCTBA
4 IIpoussoaHas. [IpumeneHne npou3BOgHON 24 1 https://m.edsoo.ru/DKIVLOTN4
5 NHTerpan n ero npuMeHeHus 9 https://m.edsoo.ru/ALMBWA4BH
6 Cucremsl ypaBHEHUN 12 1 https://m.edsoo.ru/GT0833N3F
7 HarypanbHsle u nensie yucna 6 https://m.edsoo.ru/RSROSSJFR
8 Hosropenme, 0606meHI:Ie’ 18 2 https://m.edsoo.ru/BFUNE9BGN
CUCTEeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[NPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHOXECTBO, OTepaIuy Haj
MHOXeCTBaMU. JluarpaMmpl
Ditnepa—Benna

PanmonanabHbIE YnCaa.
OOBIKHOBEHHBIE U JECITUYHBIE
pOoOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MIePUOIUYECKHE TpoOH

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4YCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/HUOLULGL9

https://m.edsoo.ru/37WAKSYES4

Apudmerndeckue oneparum ¢
palOHaIbHBIMU YHCIAMH,
peoOpa3oBaHuUs YUCIOBBIX
BBIPAKECHUIN

https://m.edsoo.ru/8J YFUBSM4

[Ipumenenue apobeii u
IIPOLICHTOB JUJISl PEILICHUS
MIPUKJIAIHBIX 33Ja4 U3 pa3IMYHbIX
OTpacjeil 3HaHUW U pealbHOU
KU3HU

https://m.edsoo.ru/PFOU2V 681

[Ipumenenue apobeii u
MIPOLICHTOB JIJISl PEIICHMS
MIPUKJIAIHBIX 3a7a4 U3 pa3IMYHbIX
OTpacjei 3HaHUW U pealbHOU
KU3HU

https://m.edsoo.ru/MHOTOXN3E

JlelicTBUTENBbHBIC YHCTIA.

https://m.edsoo.ru/P3JPHC8MO




Pammonanpubsie u
HppalMOHATIbHBIC YHCIIA

ApudmeTrrueckue ornepaium ¢
NeHCTBUTENbHBIMH YUCIIaMU

https://m.edsoo.ru/IMQWZ24T1

[TpubnuxEHHBIC BEIYUCIICHUS,
IIpaBUJIa OKPYIJVICHUS, IPUKUIKA U
OLICHKA PE3YJIbTaTa BBIYMCICHHUI

https://m.edsoo.ru/JESKM11E]J

10

TO)KI[GCTBa U TOXKICCTBCHHBIC
peoOpa3oBaHUs

YpaBHEeHHE, KOPEHb YPaBHEHUS

https://m.edsoo.ru/VA4VH6PID

https://m.edsoo.ru/KFDEBHI7I

11

12

HepageHctBo, pemienne
HEPaBEHCTBA

MeTton HHTCPBAJIOB

https://m.edsoo.ru/83KWSU6M4

https://m.edsoo.ru/EIXGRN3D0

13

Pemrenue nensix u Apo6HO-
paIMoHaIbHBIX YPaBHEHUH U
HEPaBEHCTB

https://m.edsoo.ru/1SCWMJUIR

14

KonTponbhas pabota no teme
"MHO€ecTBa pallOHAJIbHBIX U
JeCTBUTEILHBIX YUCEIT.
ParonanbHble ypaBHEHUS U
HEpaBEHCTB"

https://m.edsoo.ru/T95SVYRBXM

15

OyHKIHSA, CTIOCOOBI 3aJaHUs
¢byakuu. Bzaumuo obpaTHbie

byHKIIIT

https://m.edsoo.ru/LUY75YGCX

16

I'paduk Gyakuuu. O61aCcTh
oTpesieNIeHUs] 1 MHOXECTBO
3HaueHul Qpynkuuu. Hynu
¢byukuu. [IpomexyTku

https://m.edsoo.ru/KN7K4I8VC




17

3HAKOIIOCTOAHCTBA

YérHble 1 HeUETHBIC (PYHKIIUU

https://m.edsoo.ru/TCHOJ9UPK

18

19

20

21

CrereHb ¢ 1eJIbIM [TOKa3aTeIIeM.
CrangaprtHas ¢hopMa 3arucu
JNIEUCTBUTEIILHOIO YHCIIa

Hcnonp3oBanue moaxomsiein
(hopMBI 3aITUCH ACHCTBUTEIHHBIX
YUCEJ JJIS1 PEeIICHUs
MPAKTUYECKUX 3a/1a4 U
MpEeACTaBICHUS JaHHBIX

CrenenHast GyHKIIHS C
HATypaJIbHBIM H LIEJIbIM
nmokasareneM. E€ cBolicTBa u
rpadux

ApudmeTnueckuii KOpeHb
HaTypaJbHOM CTENEHU

https://m.edsoo.ru/7TS62DZBQ

https://m.edsoo.ru/UWPAJ7N10

https://m.edsoo.ru/13LIS0GEE

https://m.edsoo.ru/7CVYEVAV7

22

ApudpmeTrueckuii KOpeHb
HATypaJbHOW CTENEHU

https://m.edsoo.ru/KOBCYHLSY

23

24

CaoiicTBa apupmMeTHuyecKoro
KOpHS HaTypaJIbHOM CTEIEHU
CaoiicTBa apupmMeTnyecKoro
KOPHS HaTypAJIbHOM CTENEHU

https://m.edsoo.ru/I69L.4JVYQ

https://m.edsoo.ru/77PFLCQ8N

25

CaoiicTBa apu(pmMeTHuyecKoro
KOpHS HaTypaJIbHOM CTEMEHU

https://m.edsoo.ru/G5SWZ3RWEFE

26

27

JlelicTBus ¢ apuMeTHIecKUMu
KOPHSIMU N—OW CTENEHU

JlelicTBus ¢ apuMeTHIecKuMu
KOpHSIMU N—OU CTEIICHU

https://m.edsoo.ru/KBGV9J41B

https://m.edsoo.ru/YG9QJLHAI




JleiicTBus ¢ apuMEeTUUECKIMHU

28 . https://m.edsoo.ru/3MIGAHQSM

KOPHSIMA N—OU CTEIIeHU
el eTHhye

29 Jlefictas ¢ apumeTHrecKHMH hitps://m.eds00.ru/3MOROGID3

KOPHSIMU N—OU CTENEHU
eiicTBUA ¢ apu(pMeTHIECKUMU

30 A I?, ¢ https://m.edsoo.ru/NRYVSE6Z8
KOPHSIMU N—OU CTETIeHU
Pemenue nppanyoHaabHbIX

31 . https://m.edsoo.ru/NXMGYF8I5
ypaBHEHU U HEPABEHCTB
P

32 CIHeHIe I:IppauHOHaHLHHX https://m.edsoo.ru/OWXJIFVOG]J
YpaBHEHUI U HEPABEHCTB
Pemrenue uppanoHaabHBIX

33 vpp 1 https://m.edsoo.ru/T66K2RMY5
yYpaBHEHU U HEPABEHCTB
Pertenuie uppaiioHaabHbIX

34 upp 1 https://m.edsoo.ru/OAIN4WIJO
YpaBHEHUH U HEPABEHCTB
Perttennie uppaimoHaabHBIX

35 vpp H https://m.edsoo.ru/HWHUD2NNC
YpaBHEHUH U HEPABEHCTB
CBolicTBa U rpad Uk KOpHS N-0i

36 pag p https://m.edsoo.ru/1E25E18SD
CTEIEHU
CaoiicTBa 1 rpaduK KOpHA N-0Oi

37 pad p https://m.eds00.ru/QNZBI9V7GS
CTENEHU
KonTponbhas pabota no teme
"ApudmMmeruueckuii KOpeHbL N—OH

38 pud p https://m.edsoo.ru/Q1KQCUC4D
creneHu. UppannoHanbHbie
YpaBHEHUs U HEpaBeHCTBA"
CuHyc, KOCUHYC U TaHTEHC

39 https://m.edsoo.ru/CPX3082P7
YUCJIOBOTO apryMEHTa
Cunyc, KOCHHYC U TAaHT€HC

40 y y https://m.edsoo.ru/KEQV00CZZ

YUCJIOBOTO apryMEHTa




41

42

ApKcUHYC, apKKOCHHYC U
apPKTaHT'€HC YUCIOBOTO apryMEeHTa
ApKcuHYC, apKKOCHHYC U
apKTaHT€HC YHCJIOBOIO apryMeHTa

https://m.edsoo.ru/FOAWH45BG

https://m.edsoo.ru/N4889EZ8R

43

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEIIEICHHUE
TPUTOHOMETPHUECKUX (DYHKIUN
YHCIIOBOI'O apryMeHTa

https://m.edsoo.ru/5SZT2FBB9

44

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIETICHHUE
TPUTOHOMETPHUECKUX (DYHKIUN
YHCIIOBOT'O apryMeHTa

https://m.edsoo.ru/YYZPF36KN

45

46

OCHOBHBIC TPUTOHOMETPUYCCKHUE
bopmyIbl
OCHOBHBIE TPUTOHOMETPUYECKHUE
(bopMmyIbI

https://m.edsoo.ru/ISFSRJJ3N

https://m.edsoo.ru/SC5U397F9

47

OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyIibL

https://m.edsoo.ru/918HYTGCO

48

49

50

OCHOBHbBIE TPUTOHOMETPUYECKHE
(bopMyIIbI

[Ipeobpa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAKECHUIN

[Ipeo6pa3zoBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHUIN

https://m.edsoo.ru/C9TMKQF48

https://m.edsoo.ru/9IMOOAFCO

https://m.edsoo.ru/LTBOUHA4F

51

[IpeoOpa3zoBanue
TPUTOHOMETPUUYECKUX

https://m.edsoo.ru/BOK9K8FGV




52

BBIPAYKECHU I
[TpeobOpasoBanue
TPUTOHOMETPHUYECKHUX
BBIPAYKECHU I

https://m.edsoo.ru/VM9110N5V

53

[TpeobOpasoBanue
TPUTOHOMETPHYECCKUX
BBIPAKCHUI

https://m.edsoo.ru/GNKNPMR 1U

54

55

Pemenne TpuroHoMeTpuuecKux
YpaBHEHUI
Perienue TpUroHoMeTpHUUECKUX
ypaBHEHUH

https://m.edsoo.ru/S6K85EHZU

https://m.edsoo.ru/6XXPVVIXA

56

Pemenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

https://m.edsoo.ru/LEPISYY4W

57

58

Peurenue TpuroHoMeTpu4ecKux
YpaBHEHUU

PelreHne TpUroHOMETPUYECKUX
ypaBHEHUH

https://m.edsoo.ru/MUSCZXE6Q

https://m.edsoo.ru/HPKOF4KJP

59

Pemrenne TpuroHoMeTpu4EeCKuX
YpaBHEHUU

https://m.edsoo.ru/FNX4ESLUC

60

61

O06001IEeHME 110 TeEMaM

"OCHOBHBIE TPUTOHOMETPUUYECKHE

dhopmynsl. TpuroHOMETpUYECKHE
ypaBHeHUA"

KonrtponsHas pabora o teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus"/Beepoccuiickast
poBepoyHas pabora

https://m.edsoo.ru/796P4UYBR

https://m.edsoo.ru/RCOOETQNA




62

63

64

65

66

Hroroas koHTpoabHas paboTa /
Bcepocculickas npoBepoyHas
pabora

O0001enue, cucTeMaTH3aLUs
3HAHWH 3a Kypc aJreOpbl U Havall
MaTeMaTH4decKoro aHanuza 10
Kjacca

Apudmerrnueckas u
reoMeTpUYecKas IpOrpeccu.
Hcnonb30BaHue mporpeccuu st
pellIeHns peanbHbIX 3a7a4
MIPUKJIATHOTO XapaKTepa

beckoneuHo yObIBaroIIas
reoMeTpuYecKast HpOrpeccHsl.
CymMa 6eckoHeuHO yObIBaroIei
T€OMETPUYECKON MPOrPECCUH

dopmyJia CIOKHBIX TPOLICHTOB

https://m.edsoo.ru/OINT7D20Q5

https://m.edsoo.ru/BO3X694VE

https://m.edsoo.ru/2T49MHHH9

https://m.edsoo.ru/FSN2ANA4G

https://m.edsoo.ru/DXJ82PMWO

67

68

dopmyJia CIOKHBIX TPOLICHTOB

O0001enue, cucTeMaTH3aIIUs
3HAHUU 32 Kypc anreOpbl U Hayal
MaTeMaTH4decKoro aHanuza 10
Kjacca

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/H7S9QLKEA

https://m.edsoo.ru/2193BZ0Q4A




11 KIIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

CreneHb ¢ paliMoHaIbHBIM

1 1 https://m.edsoo0.ru/3SOCUH3WO
1oKa3areyiemMm

2 CBoiicTBa CTEIICHU 1 https://m.edsoo0.ru/S5JIRIGOM
IIpeoOpa3zoBaHue BhIpaKEHUH,

3 COZEpKAILIMX PaLlMOHAJIBHBIE 1 https://m.edsoo.ru/R3V5SPAH19
CTEINeHU
[IpeoOpa3zoBaHue BhIpaKEHUH,

4 COZIEpIKaIlNX pallMOHAIbHBIE 1 https://m.edsoo.ru/10P1F2ZAS
CTEIEHU
[IpeobpazoBanue BhIpaXeHUH,

5 COJIEpXKaIINX paliOHATbHBIC 1 https://m.eds00.1u/D9YG96WX7
CTENEHU
[Toka3arenbHble ypaBHEHHUS U

6 1 https://m.edsoo.ru/YX6Y735P2
HEpaBEHCTBA
[Toka3zaTenbHbIE ypaBHEHUS U

7 1 https://m.edsoo.ru/TSTL.5ZRHAJ
HEpaBEHCTBA
IToka3aTenbHbIE ypaBHEHUS U

8 1 https://m.edsoo.ru/M3KPYXT09
HEpaBEHCTBA
IToka3aTenbHbIE ypaBHEHUS U

9 1 https://m.edsoo.ru/USNVGQXIL
HEpaBEHCTBA
[Toka3zarenbHble ypaBHEHUS U

10 1 https://m.edsoo.ru/43EARX0D3
HEpaBEHCTBA

11 [TokazaTenpHas GhyHKINS, €€ 1 https://m.edsoo.ru/TEO869HTH




CBOIicTBa U rpaduk

KonTtponbHast pabora o Teme
"CTeneHb ¢ paliOHaIbHBIM

12 nokazareneM. [lokazarenpHas https://m.edsoo.ru/SBWZVFWOIF
¢dbynaknums. [TokazarenbHble
ypaBHEHUS U HEpaBeHCTBA"

13 Jlorapudm ymncna https://m.edsoo.ru/S2PYSSME7

€CSITUYHBIE U HATYpal €

14 A YPaJILHbL https://m.eds00.ru/AJ51DTX9E
J0rapupMbl
[IpeoOpa3zoBanue BhIpaKEHUH,

15 https://m.edsoo.ru/ITAWFA1Q50
coJiepKaIiux Jorapudmpl
[IpeobpazoBanue BhIpaXeHUH,

16 https://m.edsoo.ru/GBGH44TGC
COJep KAIINX JIOTapH(PMbI
[IpeoOpa3zoBaHue BhIpaKEHUH,

17 https://m.edsoo.ru/M8Q8RFDMS
coJiepKaliux Jorapudmol
IIpeoOpa3oBanue BLIpaKEeHUH,

18 peobp P https://m.edsoo.ru/6CDNOWZBQ
CoJIeprKalIuXx Jorapudmol
Jlorapudmudeckue ypaBHEeHHS U

19 pud P htps://m.edsoo.r/HWUB2LHFU
HEPABCHCTBA
Jlorapudmuueckue ypaBHEHUA U

20 pud P hitps://m.eds00.ru/2UAGIZCSB
HEPABCHCTBA
Jlorapudmuueckue ypaBHEHUA U

21 pd yp https://m.edsoo.ru/VOR1JP1KW
HEPaBEHCTBA
Jlorapudmudeckue ypaBHEHUS U

22 prd yp https://m.edsoo.ru/OYNMCK9RD
HEPaBCHCTBA
Jlorapudmuueckas GyHKIus, eé

23 o https://m.edsoo.ru/JOOHWINGL
cBOIicTBa U rpaduk

24 Jlorapudgmuueckas GyHKIus, e https://m.edsoo.ru/N7K1UXIZQ




CBOIicTBa U rpaduk

Tpuronomerpuyeckue GyHKINH,

25 . https://m.edsoo.re/LQZVIYRDG
WX CBOMCTBA U TpaduKu
Tpuronome €CKHEe KIIUH,

26 pur }i METPUHCCKHE pyHKIIN https://m.edsoo.ru/UUWKBS8L6F
UX CBOWCTBA U rpauku
Tpuronomerpudeckue KIIUH

27 p . p ymxm, https://m.edsoo.ru/95VBSABJO
WX CBOMCTBA U Tpaduku
TpuronomeTpudyecKue KIIYH,

28 PHFOHOMETP Pynin https://m.eds0o.ru/SPAIPSHOM
WX CBOMCTBA U TpaduKu
IIpuMepsl TPUTOHOMETPUUYECKUX

29 PUMEpBLTP P https://m.edso0.ru/SLSQ4AYYN
HEPABCHCTB
[IprMepbl TPUTOHOMETPUIECKHUX

30 PHMEPHTP P https://m.edsoo.ru/IJ19ZJZRQ
HEPaBEHCTB
IIpuMepsl TPUTOHOMETPUUYECKUX

31 p PBLIP p https://m.edsoo.ru/QY8YSBTCF
HEPABEHCTB
[IpuMepsl TPUTOHOMETPUUECKUX

32 PUMEpBITP P https://m.edsoo.ru/LL8LZOCDP
HEPABCHCTB
KonTponbHas pabota mo Teme
"Jlorapudmuueckast pyHKIuUS.
Jlorapudmuueckue ypaBHEeHUS U

33 HepaBeHCTBA. TpUTOHOMETPUYECKHE https://m.edsoo.ru/X8GZYMSHR
GYHKINH 1 UX
rpadukn. TpuroHoMeTpuiecKre
HepaBeHCTBA"

34 HemnpepoiBHbIE (QyHKITUN https://m.edsoo.ru/7ULWADO6B
Merto epBaio elre

35 TO/L HHTEpBATIOB JUTA PEIIICHI https://m.edsoo.ru/RML4LS6CD
HEPABEHCTB

36 MeTto1 UHTEPBAJIOB ISl PEIICHUS https://m.edsoo.ru/UV2R8QHUH




HEPaAaBCHCTB

37 [IpousBoanas GpyHKIUU https://m.edsoo.rt/WWI1RR5VGS

38 [TpousBoaHas GyHKIMH https://m.edsoo.ru/TXVIGQIO2
I'eomerpuyeckuii u puzndecKuin

39 . https://m.edsoo.ru/JZHKV18M1
CMBICJT IPOU3BOTHOM
I'eomerpuueckuii u puznyeckuit

40 . https://m.eds00.ru/3CPCCY4M6
CMBICIT TPOU3BOTHOM
[Tpon3BOHBIC dJIEMEHTAPHBIX

41 X https://m.edsoo.ru/JTW5SAJQU3
byHKIMI
[Ipon3BoIHBIE 3JIEMEHTAPHBIX

42 X https://m.edsoo.ru/4G1I0YGVZ
byHKIMiI
IIpou3BogHAsS CYMMBEI,

43 P 8 4 . https://m.edsoo.ru/E952ROOJH
MPOM3BEICHUS, YaCTHOTO (PyHKIIMI
[Ipon3BoHAS CYyMMBI,

44 p g y . https://m.eds00.ru/VVIMX6YMG
MPOU3BEICHUS, YaCTHOTO (PYHKIIUN
IIpou3BogHAS CYMMBEI,

45 P g ™ . https://m.edsoo.ru/4BJSFF9Z4
MPOU3BEICHUS, YaCTHOTO (PYHKIIUN
[IprMeHeHne npon3BOIHOM K

46 MCCIIeI0BaHMIO (DYHKIIMI Ha https://m.eds00.1u/SW35GSVPK
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K

47 MCCIIeI0BaHMIO (DYHKIIHI Ha https://m.eds00.ru/SWLI1USN6
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K

48 UCCIIeIOBaHHIO (YHKITHI Ha https://m.edsoo.ru/NE66XE267
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IprmeHeHne nporu3BOJHON K

49 p P a https:/m.eds00.ru/SDOD4AT44

UCCIIeIOBaHHIO (PYHKIMI Ha




50

MOHOTOHHOCTBH U 3KCTPEMYMBIL

Haxoxnenue HanbonpLIero u
HAUMEHBIIIETO 3HAYCHUS (YHKITUH
Ha OTpe3Ke

https://m.edsoo.ru/7272CUKCS

51

Haxoxnenue HaubonbLIEro U
HAUMEHBIIIETO 3HAUCHUS ()yHKITUH
Ha OTpe3Ke

https://m.edsoo.ru/N1RZQXS50

52

53

54

Haxoxnenne HanOoIpIIero u
HAUMEHBIIIETO 3HAUYCHUS ()yHKITUH
Ha OTpEe3Ke

HaxoxxaeHre HanOoIIbIIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKIIUU
Ha OTpE3Ke

HaxoxxneHrne HanOoIIbIIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKITUU
Ha OTpe3Ke

https://m.edsoo.ru/MAFI1 GQ68

https://m.edsoo.ru/AKTKOA3GX

https://m.edsoo.ru/FOQUMSMOW

55

Haxoxxnenne HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUS (YHKIIUU
Ha OTpe3Ke

https://m.edsoo.ru/B1UM1880OF

56

[Ipumenenre npou3BOIHOM IS

HaXOXIACHUA HAWJTYUYIICTO PCHICHUA

B TIPUKJIAIHBIX 3a/1a4ax, JJIs
OIIpeIeTICHNs] CKOPOCTH ITpoIiecca,
3aJJaHHOTO (POPMYJION MK
rpadpukom

https://m.edsoo.ru/76RUOWSL4

57

KonTponbhas pabota no teme
"IIpousBoanHas. [Ipumenenue
POU3BOIHON"

https://m.edsoo.ru/I1TOP2ZW6




[TepBooOpa3znas. Tabnuia

58 https://m.edsoo.ru/IMD2K21JP
epBOOOPA3HBIX
ITepBooOpa3nas. Tabmuia

59 P P i https://m.edsoo.rut/EKWEW6ZVN
epBOOOPa3HBIX
Wuterpan, reomMmeTpuyecKuii 1

60 P . P https://m.edsoo.ru/GXN2ALIAF
(u3uUecKuii CMBICT HHTETpasa
WNuterpan, reomeTpuyeckuii u

61 . https://m.edsoo.ru/1D9F617XS
(GU3HYECKUI CMBICIT HHTETpaia
HHTerpai, reoMeTpuIeCcKuii u

62 par, . p https://m.edsoo.ru/R41DMTCOB
(bU3UYECKUI CMBICIT HHTETpajia
Brruncienue narerpana no

63 N https://m.edsoo.ru/WOFLPOB9R
dopmyne Herorona—JleliOama
Brruncienue uaTerpaa mo

64 . https://m.eds00.ru/SW8SCCYVO
dopmyne Herorona—Jleli6Huma
Brruncnenue naTerpana mo

65 p N https://m.edsoo.ru/YZNSQLCS5
dopmyne Herorona—JleliOHua
Brruncnenue unaTerpaa mno

66 P . https://m.edsoo.ru/PEINSCBKG
dbopmyrne Herorona—JleliOnura

67 CucreMbl TUHENHBIX YPaBHEHUN https://m.edsoo.ru/2BXZCOHMO

68 CucreMbl TUHEHHBIX YpaBHEHUH https://m.edsoo.ru/VMRPNPCKE
Pemienne npukiagHbIxX 3a1a4 ¢

69 ITOMOIIBIO CHCTEMBI TUHEHHBIX https://m.edsoo.ru/SLBVSWHAH
ypaBHEHUU
Pemienne npukiagHbIxX 3a1a4 ¢

70 IMOMOILIBIO CUCTEMBI TUHEHHBIX https://m.edsoo.ru/YBRDA3AEN
YpaBHEHUN
CucTemMbl 1 COBOKYITHOCTH IIEJIBIX,

71 https://m.edsoo.ru/HKFHNLZWS5

palOHAJIBHBIX, UppAllUOHAIBbHBIX,




72

73

MOKa3aTeIbHbIX, JOrapuPMUIECKUX
YpaBHEHUI U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIETIBIX,
paloHaIbHbBIX, UPPALMOHATBHBIX,
MOKa3aTeIbHbIX, JOrapu(PMUIECKUX
ypaBHEHUU U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
palruOHAJIbHbIX, HPPAIUOHAIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

https://m.edsoo.ru/YLE9C41W2

https://m.edsoo.ru/WOM6V504U

74

CucrteMsl 1 COBOKYITHOCTH LCJIbIX,
PpaluOHAJIbHBIX, UPpPALIMOHAIBHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

https://m.edso0o.ru/GSDPSMHWW

75

Ucnonb3oBanue rpapukos
GYHKUIMMA 715 pelieHus ypaBHEHUN
U CUCTEM

https://m.edsoo.ru/6JNYNDX7V

76

77

78

Ucnonb3oBanue rpadukos
GYHKIMMA 715 pelieHus ypaBHEHUN
U CUCTEM

IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3INuHbIX o0JacTel HAyKH U
peanbHON KU3HU

KonTtponbHas pabora o Teme
"MHTerpall u ero NpuMEHEHUS.
Cucremsl ypaBHeHHN"

https://m.edsoo.ru/YFM784B20

https://m.edsoo.ru/SRGQ8C8OM

https://m.edsoo.ru/ULRCW8K3K




HaTypaIH:HHC U LCJIbIC YHKClia B

79 . https://m.edsoo.ru/FXI8L 411G
3a/1auax U3 peaybHOU KU3HU
HatypanbHble u 11e1bIe YKciia B

80 . https://m.edsoo.ru/V8YAT62FH
3a/1ayax U3 peasibHON KU3HU
Harypasbnsle u 1iesble yucna B

81 . https://m.edsoo.ru/VUIE0O3ZE
3a/1auax U3 peaybHOU KU3HU

82 [Ipr3HaKku AETMMOCTH LEIbIX YUCEI https://m.eds00.ru/9D05SUTKS50

83 [Ipu3Haku eMMMOCTH LETBIX YUCE https://m.edsoo.rt/TMXKTQFQM

84 [Ipu3Haku NETMMOCTH LENBIX YACET https://m.edsoo.ru/1JPOLI3ZD
[ToBTOpenue, 06001ICHNE,

85 cHUCTEMaTH3alMsI 3HAHUH. https://m.edsoo.ru/VC4TMOM?20
YpaBHeHus
[ToBTOpenue, 06001ICHNE,

86 CHCTEeMaTH3aIrs 3HaHHH. https://m.edsoo.ru/YSBSWMEC3
YpaBHeHuUs
[ToBTOpenue, o6odIIEHNE,

87 CHCTeMaTH3aIrs 3HaHHH. https://m.edsoo.ru/Y9OA4RM3BK
YpaBHeHus
[ToBTOpenue, 06001ICHNE,

88 CHCTEMAaTU3alMsl 3HaHUH. https://m.edsoo.ru/L.88XDG22C
YpaBHeHus
[ToBTOpenue, 060061ICHNE,

89 CHCTEeMAaTU3alMsl 3HaHUH. https://m.edsoo.ru/1ZYOYJLT7E
YpaBHeHUs
[ToBTOpenme, 0600IIEHNE,

90 CHCTEeMAaTH3aIus 3HAaHUHN. https://m.edsoo.ru/A20UYR3BH
YpaBHeHUs

91 [ToBTOpenme, 0600IIEHNE, https://m.edsoo.ru/QWF7KCSIU




92

CHCTeMaTU3aIys 3HAHHI.
HepasencrBa
[ToBTOpEeHmE, 0600IICHNE,
CHCTeMaTU3aIys 3HAHH.
HepaBencrtpa

https://m.edsoo.ru/LD1ZHGSWE

93

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3aIs 3HaHUM.
Hepagencrtra

https://m.edsoo.ru/OC78SW60K

94

95

96

97

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIns 3HaHUM.
HepasencrBa

[ToBTOpEHHE, 0000IICHUE,

cucreMaTru3anusa 3HaHui. CUCTEMEBI

ypaBHEHU I

[ToBTOpenue, 06001IIEHNE,

CHCTEMaTHU3allus 3HaHUH. CucreMsl

YpaBHEHUH

[ToBTOpenue, o6odIIEHNE,

cucremarusanus 3HaHuil. OyHkuuu

https://m.edsoo.ru/X8AR14AUP

https://m.eds00.ru/D6Z5D67XQ

https://m.eds00.ru/S6P9OSBDO

https://m.eds00.ru/678RGWN7D

98

99

[ToBTOpenue, o6odIIEHNE,

cucremaTusanus 3Hanuil. OyHkuumu

Htoropas KOHTpPOJIbHAaA pa60Ta

https://m.edso0o0.ru/O2WTFD9XN

https://m.edsoo.ru/XDBSV0O654

100

101

102

HtoroBast KOHTpoJIbHAs paboTa

O0001IeHNEe, CHCTEMAaTA3 AU

3HAHMI 32 Kypc aareOpbl U Hava
mareMaTuueckoro agaiamsa 10-11

KJIaCCOB

O0001IeHNEe, CHCTEMAaTA3AIUA

https://m.edsoo.ru/LMTCHG70X

https://m.edsoo.ru/CKSK7PI30

https://m.edsoo.ru/7GHSLC527




3HAHMH 3a Kypc ajareOpbl U Havasl
mMareMaTuueckoro amaiamuia 10-11
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
1 Uucna v BBIYUCIECHUS
. OnepupoBarh MOHATUSIMH: PALUOHAIBHOE U JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U JIECATUYHAs APOOb, TPOLEHTHI
. BemonHATE  apudMeTHdeckue omepalud  C  PalUOHAIBHBIMH |
' JEACTBUTEIbHBIMU YU CIIAMU
13 BoimonuaTe  mpuOMMKEHHBIE — BBIYUCIICHHUS,  HWCIONB3YyS  IpaBUIIa
. OKpYTIJIEHUS, 1e]aTh IPUKUIKY U OLICHKY Pe3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATHSAMH: CTEIIEHb C IIEJIBIM [TOKa3aTeIeM, CTaHAapTHas
4 ¢dopma 3anucH EeHCTBUTENBHOTO YMCIIA, KOPEHb HAaTYPaJbHOM CTENEHHU;
' HCIOJIb30BaTh MOJAXOANIYI0 (DOPMY 3allUCH JIEUCTBUTEIbHBIX YUCEIN IS
pelIeHNs TPAaKTUYECKUX 3a]a4 U IPEICTABICHUS JaHHBIX
OnepupoBaTh MOHATUSIMU: CHUHYC, KOCUHYC U TaHTE€HC NPOU3BOJILHOTO
1.5 yIJla; MCIOJIb30BaTh 3allUCh MPOM3BOJIBHOIO yria 4epe3 oOpaTHbIe
TPUTOHOMETpHUUECKHE QYHKIUU
2 VYpaBHEHHUs 1 HEpABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJIO0E,
2.1 palyoHaIbHOE, UppaIMOHAIbHOE YPaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
- BoinmonHATe mpeoOpa3oBaHHs TPUTOHOMETPUUECKHUX BBIPAXKEHUH H
' pelarbs TPUrOHOMETPUUECKNE YPaBHEHUS
BhInonHATE TpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPALlMOHATIBHBIX
2.3 BBIPQKECHHII W peniaTh OCHOBHBIE THIBI IEJNbIX, pPAlUOHAJIbHBIX U
MppalMOHAIILHBIX YPaBHEHUI U HEPaBEHCTB
4 [IpuMeHATh ypaBHEHMS W HEPABEHCTBA JUISl PEIICHHS MaTeMAaTHYECKHX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U peabHON )KU3HU




MopnenupoBaTh peaqbHbIC CUTYallMH HA SI3bIKE alreOpbl, COCTABIATH

2.5 BBIPA)KEHUS, YpaBHEHUs, HEPABEHCTBA 110 YCJIOBUIO 33a4M, UCCIIE10BaTh
IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM allllapara ainreopbl
3 OyHKIUH U TpaPuKH
OmnepupoBarb NOHATHUSAMH: (YHKIHSA, CIOCOOBI 3amaHus (DYHKIHH,
3.1 o0acTh OHpeleNeHuss U MHOXECTBO 3HaueHuil QyHKuM, rpadux
(GyHKINHU, B3aUMHO OOpaTHbIE (DYHKITHH
32 OmnepupoBaTh NOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
' (GyHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Ucnonb3oBate rpaduku GyHKIUN 11 pellieHus] ypaBHEHU N
34 Crpoutp W uyHTaTh TrpaduKH JWHEHHOH (QYHKIMH, KBaJAPATHYHON
' (GyHKIMH, CTENEHHON (PYHKIIMU € 1IeJIbIM IIOKa3aTeneM
Hcnonb3oBare rpapuku (QyHKUMH A1 MCCIEJOBAaHUS NPOLIECCOB U
15 3aBHCUMOCTEH TPH PEUICHWHU 3a7ad U3 JPYruX Yy4eOHBIX NMPEIMETOB U
' peanbHOM  JKM3HHM, BbIpaXaThb (OpMyJaMH  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hauana maremaTndeckoro aHaiamsa
il OnepupoBaTh NOHATUSAMHU: [OCIEIOBATEILHOCT, apudMeTrndeckas u
' reoMeTpHUUeCcKas IPOrpeccun
OnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBaIOLIasi TIeOMETpHUYEecKas
4.2 mporpeccusi, CcymMma O€CKOHEUYHO yOBIBAIOIIEH TIeOMETPUUECKOU
IIPOrpeccuu
4.3 3aaBaTh MOCIIEIOBATEIHFHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnons30BaTh CBOMCTBA TMOCIEAOBATENBHOCTEM W IMPOTPECCUd A
' pelIeHHs peaabHbIX 33a1a4 MPUKIIAJHOTO XapaKkTepa
5 MHosxecTBa 1 JIOTUKA
5.1 OnepupoBaTh NOHATHUAMHU: MHOXECTBO, ONIEpALIMH HAJl MHOKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN —amnmapaT M ONMCAHUSA
5.2 peaIbHbIX MPOLIECCOB U SBJICHHUM, MpH pEIIeHUWH 3adady M3 JAPYrux
y4eOHBIX TPEMETOB
53 OnepupoBaTb  MOHATHUSAMHU:  ONpENEIEHUE, TeopeMa,  CIEICTBHE,

J0Ka3aTCJIbCTBO

11 KJIACC




Kon

MPOBEPSIEMOT0

pe3yJabTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus
Yucna v BBIYUCICHUS

OrnepupoBaTh MOHSATUSMU: HATypaJbHOE, 1LIEJIO€ YHCIIO; HCIOJIb30BATh
MPU3HAKK JEIUMOCTH LIEJbIX YHCEJ, Pa3fioKeHHE 4YKclia Ha IPOCThIe

MHOXUTCIIN OJId pCHICHUA 3aaa4

1.2

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAJILHBIM [T0KA3aTEIeM

1.3

2.1

22

OnepupoBaTb  MOHATUSAMHU:  Jorapudm  uucina, JECATUYHBIE U
HaTypaJlbHbIE Torapu(Mbl

VYpaBHEHUs U HEPABEHCTBA

[IpuMmeHsTh CBOWCTBA CTENEHU MJid MPeoOpa3oBaHUs BBIPAKEHUH,
ONEpUPOBATh IMOHATUSAMH: IOKA3aTEJIbHOE YpPAaBHEHHWE U HEPABEHCTBO;
pemaTb OCHOBHBIE THIIbI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BoimonHATe 1peoOpazoBaHusl BBIPAXKEHHM, COJEpXKALIUX JIOTapU(MBbL;

ONCpUpOBATh MMOHATHUAMMU: norapn(bMqucxoe YpaBHCHHUEC U HCPABCHCTBO;

peliaTh OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHUM U HEPABEHCTB

2.3

Haxonuts penieHust npoCTEUINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTb NOHATHUAMHU: CHCTEMAa JIMHEHHBIX ypaBHEHUH U €€
pELICHUE; UCIOJIB30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUW IS PELICHUS

MPAKTUYCCKUX 3aaa4

2.5

2.6

Haxomute  pemieHMss OPOCTEHINIMX  CHUCTEM M COBOKYITHOCTEH

palMOHATIBHBIX YPaBHEHUN U HEPABEHCTB

MOZ[CJ'II/IPOBaTL PCAJIbHBIC CHUTyallUM Ha SA3bIKC anre6pbl, COCTaBJIATH
BBIpAXKCHUA, YpaBHCHHA, HCPABCHCTBA U CUCTEMBI 10 YCIIOBUIO 3aJa4H,
HUCCIICAOBATh IMOCTPOCHHBIC MOJACINW C HCIOJIB30BAHHWEM alIapara

anredpsl

3.1

OynkmMY U rpaduku

OnepupoBaTh MOHATHSIMU: TEpUOAWYECKass (QYHKIHUS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpeMyma (YHKIHUH, HAauOOJbIIee U
HauMeHbllee 3HaUeHUs (PYHKIIMU Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIA

HCCIIeI0OBaHus (PYHKIINH, 3aJaHHON TpaduKoM

3.2

OneprpoBaTh TOHITHIMU: TpadUKH TOKa3aTEIbHOM, JIOTapU(MUYECKON 1

TPUTOHOMETPUYECKUX (DYHKIMH; W300pakaTb HMX Ha KOOPAMHATHOMN




IUIOCKOCTH U UCIIOJIb30BATH Ul PELLICHUS] YPABHEHUN U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOW TIJIOCKOCTH TIpaduKu  JTHHEHHBIX

3.3 YpaBHEHUH W HCMOJb30BaThb MX I PEUICHUS CHUCTEMbl JIMHEUHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKIMNA JUISI UCCIEAOBAHHS MPOIECCOB U
' 3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCHUIUINH
4 Hauana MmaremaTrnueckoro anaausa
OnepupoBaTh MOHSATHSAMH: HeNpepbiBHAS (YHKIUSA, [POU3BOIHASA
4.1 (GYHKIMU; WCHOJB30BATH T'COMETPUYECKUH W (DU3HYECKHA CMBICIT
MIPOM3BOTHOM IS PEIICHHUs 3314
42 HaxomuTh  NpOWM3BOJMHBIC  AJIEMEHTAapHBIX  (DYHKIWH, BBIYUCIATH
' MIPOU3BOIHBIE CYMMBI, IPOU3BEJCHHUS, YACTHOTO (DYHKIUI
Hcnonp30BaTh MPOM3BOJIHYIO i HCClenoBaHUs (DyHKUMHM Ha
4.3 MOHOTOHHOCTBH M 3KCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIEIOBAHUS K
MOCTPOCHUIO TPaUKOB
44 Hcnonb30BaTh NPOU3BOJHYIO I HAXO0XKICHUSI HAMIIYYILIETO PEUICHUs B
' MPUKJIAHBIX, B TOM YKCJIE COIMAIBHO-DPKOHOMHUYECKHUX, 3aa4ax
45 OnepupoBaTh TMOHATUSIMH: T€pBOOOpa3Hass W WHTErpaj; IMOHUMATH
' TeOMETPUUYECKUN U PU3NIECKUIT CMBICIT HHTETpaia
16 Haxomute mepBooOpa3Hble dlIEMEHTapHBIX  (YHKIMH, BBIYUCIATH
' uHTerpain no gopmyne Hototona — Jleitbuuna
47 Pewmate nmpukiagHeie 3a1aud, B TOM YHUCIE COMUATbHO-3KOHOMHUUYECKOTO

U pU3UYECKOro XxapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIn3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIICHUS
Panmonanbupie  umncna. OOBIKHOBEHHbIE M JIECSATUYHBIE JAPOOM, IPOLIEHTHI,
OeCKOHEUHBIE  TEpHOAMYECKHe  ApoOu.  ApudmeTrhdyeckue  Omepamuu ¢
1.1 paLMOHATIBHBIMU YMCIIAMH, IPeoOpa30BaHUs YMCIIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil M MPOIEHTOB JUIsl PEIICHUs] MPUKIAJHBIX 3a7ad M3 Pa3JIMYHBIX OTpaciei
3HAHUM U peaIbHOM )KU3HU
JeiictButenpHple  uyMcna.  PanMoHanbHBIE WM MppAalMOHAIbHBIE  YHUCIA.
1.2 Apudmerndeckue omnepanuu C JACHCTBUTEIbHBIMH 4dnciaaMu. [IpuOmmkéHHbIE
BBIUNCJICHMS], TPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BIUYUCICHUN
Crenenp c¢ menbiM nokaszareneM. CrtanpapTHass (opma 3amuc JeHCTBUTENBHOTO
1.3 yucna. Vcnonp3oBanue noaxonsimed (GopMbl 3amucu EWCTBUTENBHBIX YUCEN IS
pELIEeHUs TPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHbBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHH. JeHcTBUs ¢ apupMETHUECKUMU
' KOPHSIMHM HaTypaJbHON CTENIEHU
s CuHyC, KOCHMHYC W TaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YHCIOBOIO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHbIE IPEOOpPa3OBaHUS
55 [Tpeobpa3zoBanue TPUTOHOMETPUUYECKUX BBIPa)KCHU. OcHOBHBIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHHe, KOpeHb ypaBHeHHUsA. HepaBeHCTBO, pelleHHne HepaBeHCTBAa. Merton
' MHTEPBAJIOB
24 Pemenune nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPABECHCTB
2.5 Pewienne nppanuoHaIBHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoOMeTpUUECKUX ypaBHEHUI
57 [IpumeHeHne ypaBHEHMI U HEPABEHCTB K PELICHUI0 MaTEMaTHUECKUX 3a/1ad U 3a7ad

W3 pa3InYHBIX 00J1acTel HAYKW U PEATbHON KU3HH




3 OyHKIUHU U TpapUKu
31 Oynkuus, cnocoObl 3amanus (QyHkuuu. I'paduk ¢yHkumn. B3aumuo obOparHble
' byHKIUHA
39 Ob6nacte ompeneleHuss W MHOXECTBO 3HaueHUW ¢Qynkuuu. Hynmu  QyHkumm.
. [IpomexyTKH 3HAKONMOCTOSAHCTBA. YETHBIC U HEUETHBIE PYHKIIUU
3.3 Crenennass (yHKIUS C HATypaJibHBIM W IEJBIM IOKa3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-Ol CTEIEHU
34 TpuronomeTrpuyeckass OKpy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKUX (PyHKUIUN
' YHUCJIOBOT'O apryMEHTa
4 Hayana maremaTtnueckoro aHanusa
i1 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs TOCIEA0BAaTENbHOCTE. MOHOTOHHBIE
' IIOCJIEI0BATEIbHOCTH
ApudmeTrndeckass M TEOMETpUYECKash Iporpeccud. beckoHedHO yObIBaromas
42 reoMmerpuueckas nporpeccus. CymMMa OECKOHEYHO YOBIBAIOIIEH IeOMETPUYECKON
' nporpeccuu. PopMyia CIOXKHBIX MPOIEHTOB. Mcronb30BaHME NPOrpeccuu st
pELIeHUs pealbHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHoOXecTBa U JJOTuKa
MHoxecTBO, omnepanuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — BenHna.
5.1 [IpuMeHeHre TEOPETHKO-MHOXKECTBEHHOTO allfapara Jjisi OMHCAHUsl pPEabHBIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
52 Ornpenenenne, Teopema, ClefCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnbie u nensie yucna. [Ipu3Haku Je1MMoCTy HEIbIX YUCel
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeobOpazoBanue BeIpa)XEHUH, COIEPKAIINX JTOTaPUPMBbI
55 [Ipeo6pa3oBanue BbIpaxeHHil, CoAepKAIIUX CTENIEHHU C pallMOHAIbHBIM

IIOKa3aTcjiIcM
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IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA
6 Cucrembl JHHEHHBIX ypaBHEHHH. PellleHne MNpPUKIAIHBIX 3a37a4 C MOMOIUIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl ¥ COBOKYIMHOCTH PallMOHATIBHBIX YPABHEHUM U HEPABEHCTB
)3 [IpumeHneHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELLIEHUIO0 MaTEMaTUUECKUX 3a]a4
' Y 33724 U3 pa3jIMyYHbIX 001acTel HAyKH U peallbHOM JKU3HU
3 OyHKIMH U TpaduKu
Oyukuus. llepuoanueckue ¢ynkuuu. [IpomMexyTku MOHOTOHHOCTH (DYHKIIHU.
3.1 MakcumMymMbl U MUHUMYMBI (QyHKIuH. HanOospimee W HauMeHbIIEe 3HAYCHHE
(GYHKIIUN Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
3.3 [TokazarenpHas u norapudmuueckas GpyHKINUU, UX CBOICTBA U rpaduku
34 Wcnonp3oBanue rpadukoB GyHKUIUN IS pelIEHUs] YpPaBHEHUH U TMHEWHBIX CUCTEM
Ucnonws3zoBanne rtpaduxoB  QyHKIUNA U1 MUCCIAEAOBAHHUS  IMPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT NPU pEIICHHM 33734 U3 JAPYrHX Y4eOHbIX
IIPEAMETOB U pPEaJIbHOM )KU3HU
4 Havana marematnueckoro ananusa
4.1 HenpepsiBabie hyHKIIMH. MEeTOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonHas ¢pyHkiuu. ['eomerpuueckuil U GU3NUECKU CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3neMeHTapHbIX (GyHKIUNA. DOpMyNbl HAXOXKACHUS MPOU3BOJHOU
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKIIUN
[IpumeneHne NPOU3BOAHON K HCCIENOBaHUIO (PYHKIUA Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxosxaeHne HauOOoNbIIero 1 HaUMEHBIIETo 3HAaYeHUs (QyHKIMH Ha
OTpe3Ke
[IpumeHeHne NpoOU3BOAHOM ISl HAXOXKJIEHUS! HAWTYYILEro pelieHNs B MPUKIIaIHbIX
4.5 3ajjayax, IS ONpeJeNieHHs CKOPOCTH Tpollecca, 3aJaHHOTO (QopMysol wuiam
rpaduxom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 HuTerpai, ero reomeTpudeckuii U (pu3ndecKkuii CMbICI. Bbraucienne nHTerpaia mo

¢dbopmyne Hetotona — JleitOnua




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

BnageHne meromamMM JI0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHSATHSMH: OIpENeJICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC ()OPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYIHPOBATH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKACHHA IpPU PEIICHUU  3a1ad,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEPUPOBATH IOHATHUAMU: MHOXKECTBO, IIOJAMHOXECTBO, OIEpaluy Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIs1 ONKUCAHUS PEAIbHBIX IPOLECCOB U ABJICHUM U IIPU PEILICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MpPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMHU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHWCHIBaThb rpadbl pa3InYHBIMU

CHOCO6aMI/I; HCIIOJIb30BAaTh rpachI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh MOHATUAMU: HATYpajIbHOE YUCIO, LIEJI0€ YHCIIO,
CTETIeHb C IENTBIM TI0Ka3aTelieM, KOPeHb HaTypabHOM CTETeHH, CTETICHb
C palMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
noKaszarteneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOMU3BOJIBHOTO YHCJIA, OCTATOK IO MOAYJIO, DAIOHAJIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypaJIbHBIX,  LIEJbIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAUMEHBIIMKA OOIIUil AenuTenb M HaHUMEHbIIee
o01ee KpaTHOe, anropuT™ EBKinia mpu pemeHnn 3aaad; 3HaKOMCTBO C
pPa3NUYHBIMM ~ TO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS;  yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUN M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENEeHsAMH M Jorapupmamu, mpeodpa3oBaHus APOOHO-pALMOHATIBHBIX

BBIpa)KeHHﬁ; YMCHHUE OICPUPOBATH IMOHATHAMH: ITOCICAOBATCIBHOCTD,




apudmernueckas rporpeccus, reoMeTpuyecKas rporpeccusi,
OCCKOHEYHO yOBIBaOIIas TI'eOMETpUYECKas MPOTrpeccus; yMeEHHue
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH IOHATUSAMH: KOMILIEKCHOE YHCIIO,
CONpsKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTyYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3aluCh  KOMIUIGKCHBIX 4ucell  (reoMeTpudecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apuMeTUUECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOIHUTH
MpUMEPhl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpPOBATH
MOHATHSMU: MaTpulia 2%X2 u 3X3, omnpeneauteslb  MaTpHIIbl,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: PALMOHAIBHBIC, HPPAIHOHAIBHEIC,
IOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC Hp606paSOBaHHC, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCUIIbLHOCTbH
ypaBHeHHfI, HEpaBCHCTB MW CUCTEM; YMCHHUC PCIIATb YpPAaBHCHUI,
HCPAaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMBI C IIApaMCTPOM; IPUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATEMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (QYHKIMH, OTPAHUYEHHOCTh (PYHKLIMHU, MOHOTOHHOCTb
¢byHKIMY, KCTpeMyM (YHKLIUHU, HAUOOJbIlIee M HAUMEHbILIEE 3HAUCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HETpepbIBHAS (PYHKIINS, aCUMIITOTHI rpaduka
¢byHKLIMY, IepBas U BTOpasi NPOU3BOHAS (YHKIMU, TECOMETPUUECKUN U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, MEpPBOOOpa3zHas, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMMTOTHI Tpaduka (QYyHKIUH;, yMEHHE
BBIUHCIATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIUN (YHKUUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApPHBIX (YHKIUI;
YMEHHUE UCIONb30BaTh MPOU3BOAHYIO JJIsI HCCIENOBaHHUS (YHKIUH,
HaXOJUTh HaWOOJbIIME M HAUMEHbIINE 3HAUYEHUs (QYHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJH30BAaHMEM alllapaTa MaTeMaTHUYeCKOTro
aHaiu3a; NPUMEHATh IMPOU3BOJHYIO JUIsl HAXOXKICHHS HaMIy4Ilero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIC COIHUAIbHO-DKOHOMHUYCCKUX U




(bu3HYECKUX 3a7a9ax; HAXOJUTh TUIOMIAIU U 00bEMBI GUTYP C TTIOMOIIBIO
UHTErpajia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIHPOBAHUS C

noMOIIbI0 T PepeHIInaATbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, oOOpaTHAs
GyHKIMSA, KOMITO3ULUS (QYHKIMHA, JuHeWHass (QyHKUIus, KBaapaTHYHAs
byHKIu, paroHaibHast byHKuu, CTENIeHHast byHKIMA,
TpUTOHOMETpHUYecKkne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHKuMu, TOKa3aTredbHas W Jorapudmudeckas QYHKIUU; yMEHHUE
CTPOUTH TIpaUKH W3YyYCHHBIX (DYHKUUWH, BBINOIHATH MPeoOpa3oBaHUS
rpaduKoB (HYHKIUH, UCIIOIB30BaTh TPAPUKH ISl H3yUSHHS TIPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB M
3a7a4 U3 peabHON JKU3HU; BBIPAXATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB U 3a/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBbIE 33/a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTU yNpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBNIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4H, MCCIENOBATh IOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peaNbHbBIE CUTYallUH Ha SI3bIKE MATEMaTUKH; COCTABJISITH BBIPAKEHHS,
YpAaBHEHUsl, HEPAaBEHCTBA M HX CHUCTEMBbl II0 YCIOBHIO 3aJayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIN pe3yabTar

YMeHne onepupoBaTh MOHITHAMU: CpeIHEe apruPMeTHIecKoe, MeInaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCus,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTABIECHHYI0 B Talnuuax, Ha
nuarpaMmax, rpaukax, OTpa)aronyto CBOMCTBA pealbHBIX IPOIIECCOB H
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIHIl U TUArpaMM;
UCCIE0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM YHCIE C NPUMEHEHUEM
rpadu4ecKux METOJOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCIEOBAaTh COBMECTHBIE HAOMIOACHUS C TOMOINBIO JUarpamm

pacceuBaHys U JINHEWHOU perpeccuu




YMeHHe OnepupoBaTh IOHATUSAMHU: CIyYalHBIA ONBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIy4yalHOro COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(GOopMynbl CIOKEHHSI M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHymim, komOuHaTOpHBIE (GaKTHl U (HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; yMEHHE OIEepHpPOBATH
NOHATUSAMH: CIIydaiiHas BEJWYHMHA, paclpeleieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXXKHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
ClydaliHOW BEJIWYWHBI, (QYHKIHMHA pACIPENENICHUs W  IUIOTHOCTH
PaBHOMEpPHOTrO, IOKa3aTeJIbHOIO U HOPMAJIBHOIO pPacCHpeeseHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpENeNCHUH JUIs
peleHus 3ajJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIICAOBAaHUH; YMEHHE IPHBOJUTH ITPUMEPHI
IPOSIBJICHUS. 3aKOHA OOJBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE ONIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YUCIO COYETAaHHUH, YMCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHUSI IS PEIICHHS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH  peabHBIX  COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT

VYMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd4, BEJIMYMHA YIVIA, IUIOCKMH yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YroJl, CKPEIIMBAIOUIUECS IPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MPSMBIMH, YTrOJI MEXIYy HPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MIPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3y4eHHbIE (DAKTBI M TEOpeMbl IJIAaHMMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI0 T€OMETPUYECKUX IOHATHU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHSITUSIMHM: IUIOMAAL (UTYpPbI, 00bEM (PUTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPaHHHMK, CEYEHHME MHOIOI'DAaHHUKA,
KyO, mapajuienenumnes, npusMa, nupamuaa, (urypa M HOBEPXHOCTb
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, Miomaas cepbl, IIomanb
MOBEPXHOCTU NHMPaMM[bI, NPU3MBI, KOHYyCa, IWINHApa, 00BEM KyoOa,

IPSAMOYTOJIBHOTO Tapajuleenunena, MUpamMuabl, NPU3MbL, LWIMHIPA,




KOHyca, I11apa, pa3BEPTKa MOBEPXHOCTU, CEUEHUS KOHYCa M LWIMHIPA,
NapajuyieJbHblE OCH WM OCHOBAHHUIO, CEYEHHE I1apa, IUIOCKOCTh,
Kacaromasicsi cepsl, IUIMHIPA, KOHYCa; yMEHUE CTPOUTH CEueHHE
MHOTOTpaHHHKA, N300pakaTb MHOTOIPAHHUKH, (PUTYphl U MOBEPXHOCTU
BpaIllEHUs], UX CEYEHMS], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE NMPUMEHSITh CBOMCTBA Nr€OMETPUUECKUX (DUTYP, CAMOCTOSITEIILHO
(bopMyIHpOBAThH ONpPEEIICHUS U3y4aeMbIX (HUTYp, BBIABUIATh TUIOTE3BI
O CBOMCTBAaxX M MpU3HAKAX N'€OMETPUUYECKUX (PUTYp, 0OOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE TIPOBOAUTH Kiaccupukanuio ¢uryp mo
pa3jIMYHBIM TPHU3HAKaM, BBIMOJIHATH HEOOXOIUMbBIEC JIOMOJHUTEIbHBIC

MOCTPOCHUS

11

12

YMeHue omepupoBarh IMOHATHSAMH: JBW)KCHHE B TIPOCTPAHCTBE,
napajuleIbHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue Moa00UsA, TMOAOOHBIE (UTYpPBHI;, YMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYpBI, B TOM YHWCJIE B MPUPOJE,
HUCKYCCTBE, apXHTEKTYpE; HCIIOJIb30BaTh T'€OMETPHUYSCKHUE OTHOIICHHUS
IpU pElIeHUH 3a7ad; HaXOJUTh TeOMETPUYECKHE BETUYMHBI (IJIMHA,
yroj, IUIomanas, O0BhEM) TPHU peHIeHUW 3a7ad U3 JPYruX ydeOHBIX
MPEIMETOB U U3 PEAIbHOMN JKU3HH; YMEHUE BBIYUCIATH T€OMETPUUYECKUE
BENTMYUHBI (JUTMHA, YTOJ, IUIONIA/b, OOBEM, IUIOMIAh TOBEPXHOCTH),
UCIIONB3YSl M3y4YeHHBbIE (QOpPMYJBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO Mapajulesenureia, MUPaMUIbL, TPU3MBI,
IWINHApPA, KOHycCa, IMapa; YMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB

NoJ00HBIX (uryp

YMeHue ONCpUPOBATH NOHATUAMU: IIPAMOYTOJIbHAA CUCTCMAa KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BEKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUC BCKTOpaA IIO 6a31/1cy,
CKaJIIpHOC MPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJd MCKIAY
BCKTOpaMH; YMCHHC HUCIIOJIb30BATh BCKTOpHBIﬁ u KOOp,HHHaTHLIﬁ METOA
Il pCeHICHUA TCOMCTPUYCCKHUX 3agad MW 3aaa4 JAPYIrux y‘Ie6HI)IX

IIPEAMETOB
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YMeHue BbIOMpATh TOAXOMAINIMA METOA JJIS PEIICHHs 3a/Jayu;
MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B W3YYCHUU TPUPOTHBIX U
OOIIIECTBEHHBIX  MPOIECCOB W  SBJICHUH; yMEHHE pacro3HaBaTh

MMPOSABJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HaYyKHu




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMECHT COACPKaHUA

1 Uucna v BBIYUCICHUS
1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eIMMOCTH LEIbIX YUCEeT
10 Panmonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC JpPOOH, MPOLIECHTHI,
' OeCKOHEeUHbIE IEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. HevictBus c
apu(pMeTHIECKUMU KOPHSIMH HATYypAIbHON CTEIICHU
14 Crenenp ¢ nenbiM mnokazareneM. CTeneHb € palUMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa cTenIeHU
15 CuHyC, KOCHHYC M TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm yncna. JlecaTuynbie U HaTypajIbHbIC JOrapru(MbI
JleiicTButenbHble 4ucia. ApupMETHUYECKHE OMNEepalud C JIeHCTBUTEIBHBIMU
1.7 yucinamu. [IpuOnvxk€HHbIE BBIYKMCICHUS, TPABWIA OKPYIJICHHS, TPHUKUIKA U
OLICHKA pe3yJIbTaTa BHIYUCICHUN
1.8 [Ipeobpa3oBaHue BBIpaKECHUI
1.9 KommiekcHble yncna
2 VYpaBHEHUs U HEpABEHCTBA
2.1 [enble 1 1poOHO-pallMOHAIbHBIE YPAaBHEHUS
2.2 HppaumnoHaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEeHHs
24 [TokazarenabHble U JIOTapUPMUUYECKHE YPAaBHEHHUS
2.5 Lenble 1 TpoOHO-paloHaTbHbIE HEPABEHCTBA
2.6 UppanmonanbHpie HEPaBEHCTBA
2.7 [TokazarenpHbIE U TOoTaprupMUIECKIEe HEPABEHCTBA
2.8 TpuroHomeTpuuecke HepaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI W HEPABEHCTB
2.10 VYpaBHeHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuua cCucTeMbl JIMHEWHBIX YpaBHEHUH. OnpeaennTens MaTpPULbI
3 OyHKIMH U TpadUKH
31 Oyukuus, cnocoObl 3aganus Gynkuuu. ['paduk dynkuu. B3anumuo obpaTHbie
¢dbyuakuu. YétHeie u Heu€THBIe QyHKmH. [lepuoandeckue GyHkuu
OO6nacTh ompeneneHUss U MHOXKECTBO 3HaueHud GyHKiuu. Hymw ¢yHKImm.
39 [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKLHUU.
MakcuMymbl 1 MUHUMYMBI (GyHKIIUH. Haubonbpliee ¥ HauMEHbIlee 3HAYCHHE
(GYHKIIUU Ha IPOMEXKYTKE
33 Crenennas (QyHKIMS ¢ HATypaJdbHBIM M IIeNbIM Toka3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS n-0i CTENEHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u Jorapudmuueckas QyHKINHU, UX CBOMCTBA U IrpaduKH




Touku paspsiBa. AcuMnToTel TrpadukoB ¢yHkuuid. CBoiicTBa (yHKIMH,

36 HEIMPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEIOBATEILHOCTEH
33 Apudmernueckas u reomerpuyeckas mporpeccuu. Dopmyna  CIOKHBIX
IIPOLIEHTOB
4 Havana maremaTn4eckoro aHaiausa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 2lIeMEHTAPHBIX (HYHKIUN
[IpuMeHeHne NPOM3BOAHOM K HCCIIEAOBAaHUIO (YHKIMHA Ha MOHOTOHHOCTH M
4.2 sKkcTpeMyMbl. HaxoxaeHnne HauOodbIIero 1 HaMMEHbLIEr0 3Ha4YeHUs (YHKIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MHTETrpan
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaluu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMBbIE ¥ TNIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIlICHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa u Hadana matematudeckoro ananmsa. 10-11 kmacc. Anmmmos 11LA.,
Komsrun FO.M., Tkauea M.B. u np. Akunoneproe o61mectBo «M3naTenbcTBo
«IIpocsemenue»

» MaTtemaTuka: anrebpa 1 Hayana MaTeMaTHUYeCKOTO aHAJIN3a, TeOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byty3os B.®., Kagomues C.b. u np.
Axunonepnoe o6mectBo «M3narenscro «lIpocsemenne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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