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MOSCHUTEJBHASA 3AIINCKA

PaGouas mporpamma yueOGHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaromuxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe deniepanbHOro TOCYIapCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzanus mporpaMMbl OOecrieurMBaeT OBJIAJCHUE KIIOYEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCA.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa u Havyaia MaTeMaTUYECKOTO aHAIW3a» SBJISICTCA OJHUM W3
HauOoJiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECNEYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCsl Ha YpPOBHE, HEOOXOAMMOM ISl OCBOCHUS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOUN Gopme.

Kypc anreOpsl u Hauan MaTeMaTHYECKOTO aHalK3a 3aKJIa/IbIBA€T OCHOBY JIJIs
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh MX B MOBCEIHEBHOM KU3HU. B TOXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM U JIOTMUYECKH CTPOTUMH MATEMAaTHUYECKUMH KOHCTPYKIIUSIMU
pa3BMBAacT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl M Havall MATEMaTHYECKOTO aHajdu3a B CTaplield IIKOJe ydaliuecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJEH pealbHBIX CUTYallMd M HHTEPIpPETalUU
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4deOHbI MaTepuas, CoCOOCTBYIOIUN (hOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOUW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJKATEIBHOM
KOHLIEHTpallM BHUMAaHHs U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3yNbTar.

B ocHoBe MeTtoauku OOydeHHs anredpe M HavajlaM MaTeMaTH4eCKOro
aHaJIn3a JISKUT ACSITEbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD,
«Dyukmuun  u - rpadukm»y, «YpaBHeHHS UM HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JOoruka». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUM HW3Y4aroTCs Ha NPOTSHKEHHHM JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO JOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChIIAsCh HOBBIMM TE€MaMH M  pa3genamu. JlaHHbIA Kypc  sIBIsieTCA
WUHTErPAaTUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak yuwamiuecs OBIaJeBalOT BCcE Ooiee
HIMPOKUM MATEMAaTHYECKUM amnmnapaTtoM, y HUX MOCIEI0BaTeIbHO (popMupyercs u
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, NOJyYEHHbIE B Kypce «Auredpa W Hadaia
MaTEMaTUYECKOT0 aHaIM3a», JUIsl PELIEHUS] CaMOCTOSATENBHO CHOPMYIUPOBAHHON
MaTEeMaTUYEeCKOH 3aJ1a4uH, a 3aTEM UHTEPIIPETUPOBATH MOJYyYEHHBIN pe3yJIbTaT.

CopepxarenpbHO-MeTOAMYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie 0co00oe BHMMAHUE YIENAETCA
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3alUCH ACHCTBUTENBHOTO YHCIA, YMEHHUE
palMOHAIIBHO BBIMOJHATH JCHCTBUS C HUMH, JelaTb NPHUKUIKY, OLIECHUBATh
pesynbrar. OOyyaromuecss TOJYYarOT HABBIKM TNPUONMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
VICITOJIB30BAHUSI MAaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKECHUI.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANN3YETCS HA NPOTSIKEHHH BCETO
oOydeHHs] B CTaplied IIKOJIe, MOCKOJBbKY B KaXJOM pasleiie IporpaMmbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJ€BaIOT
pa3sIMYHBIMM METOJAMU PELICHUS UENbIX, PALMOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loyuyeHHble yMEHUS UCIIONIBb3YIOTCS MTPU UCCIIEI0BAaHUN
GyHKUMNA C TOMOILBIO MPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaXOXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkiuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo ¢opMyliaM, MpeoOpa3oBaHUsl ULENbIX, PAlMOHAIbHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,



COJEpKaIIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuana IPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
aOCTPakTHOTO MBILIUICHUS YdYamuxcs, (OPMUPYIOTCS HAaBBIKH JCTyKTUBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAJHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM U TpaduKU» TECHO
MepEIIeTaeTCs C APYrUMHU JIMHUSIMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepHaIa. N3yyenue CTENEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUYECKUX (PYHKIIUMN, X CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM W HepaBeHCTB. [Ipum 3TOM OoJblllOE BHHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTh HX
rpaduku. Martepuan 3Tol coaep:KaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKAaTh 3aBUCUMOCTM MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHou. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTI0Ib30BAaHUIO aHAJIOTUH.

ConepxarenpHas auHus «Havana mMareMaTM4ecKOro aHaiu3a» IO3BOJIIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh UCCJENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAUCHUS, BBIYUCIATH TUIOMAAU (QUTYp U OOBEMBI TeN, HAXOJUTh CKOPOCTU U
YCKOpPEHMsI IpoleccoB. JlaHHas colep)karejibHasl JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWJY4YlIero peHieHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTEMaTHYECKOTO aHalIMu3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKyccTBe. OOywaromuecs Y3HAIOT O
BBIJIAIOLIMXCS pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MATEMaTHUKH Kak
HayKH, U KX aBTOpax.

CopeprxarenpbHO-MeToANMYECKask TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSLIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. [€0pEeTHMKO-MHOKECTBEHHBIE
NPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU M Mpeaararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHH CBS3BIBAIOT Pa3Hble MATEMaTHYECKUE AUCLUIUIMHBI B €IMHOE
uenoe. IloatoMy BakKHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMAaTHKM W HCIOJIb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYALIUN, UCCIIETOBaAHMS
TUX MOJEJEH C MOMOUIBIO ammapaTa aiaredpbl U MaTeMaTUYECKOTO aHajiu3a U
UHTEPIIPETALNN MOTYYECHHBIX PE3YyJIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 Pa3JeNoB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaTepHall Kypca IUPOKO UCIOJIb3YETCs
JUISl peLIeHUs] IPUKIAAHBIX 3a1a4. [Ipu permeHnn peanbHbIX MPaKTHYECKUX 3a]1a4
yyaliyecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOTHIO, 0000LIATh W KOHKPETHU3UPOBAThH
npobiemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJa4 OpraHU3yeTCs B MPOLECCE U3YYEHHUs BCEX TEM Kypca «Anredpa u Havaia
MaTEMaTHYECKOTO aHATIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM muraHe Ha HM3ydeHHE Kypca aireOpbl M Hadajl MaTeMaTHYEeCKOTO
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 Yaca B Hejemo B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenusi — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHblE  MepuoAudeckue  Jpodu. ApudMeTHyecKue  omnepanud  C
palMoOHANIBHBIMU YHCTIAMU, TPE0Opa30BaHNS YUCIIOBBIX BhIpakeHui. [Ipumenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHblE 4Kclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue omnepalndd ¢ JIeUCTBUTENbHBIMU Yuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1enbiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTENLHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedi  ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JleWicTBus ¢
apru(pMETUUECKUMH KOPHSMH HAaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHMS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton uHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppalMOHAIBHBIX YPABHEHU U HEPABEHCTB.

PemieHrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpruMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKH U PeabHOU KU3HH.

DYyHKIUHN U TPAPUKHU

OyHkius, crnocoOwl 3amgaHus GyHkuuu. [paduk  ¢yHkiuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OobnacTh ompeneieHuss U MHOXECTBO 3HaueHUi pynkumu. Hymn yskumu.
[TpomesxyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEYETHBIEC (DYHKIIMH.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS n-OW CTEMEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas ¥ TEOMETPUIECKasI MPOTPECCUU. beCKOHEUHO yOBIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH FeOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcrosnb3oBaHUE MPOrpPEeCcCUH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Jilnepa—BenHa.
[IpuMeHeHuE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl pealbHBIX
IIPOLIECCOB U SIBJIICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HarypansHbie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YNACEIT.

CreneHb ¢ paMOHAJIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIC JOrapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHne BBIPAKECHUM, COJEpXKAIIUX CTEMEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHMU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucteMbl M COBOKYITHOCTH PALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 Pa3IMyHbIX 00JacTeid HayKu MU peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuognueckue  pynkumu. IIpoMexyTkM  MOHOTOHHOCTH
bynkuuu. MakcumMymbl 1 MUHUMYMBbI (QyHKUMU. HaunOonblliee u HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB QYHKIMHA A7 pEIIEHUS] YPaBHEHUN U JMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aJady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBabie GpyHKIMH. MeTOT MHTEPBAJIOB sl pEIICHNUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  QU3NYECKUN  CMBICI
MIPOU3BOTHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIIY4dIIEero pElIeHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmynoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid ©u (usmdeckuid cmbicia. Boruucnenue
uHTerpana no gpopmyie Herorona—IJleiiOHuua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCOHCTO O6HI€FO O6paBOBaHI/I}I CIICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUN 00YUAIOMIEroCs] Kak aKTHBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU WHCTUTYTaMHM B COOTBETCTBHH C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHYECcKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, HATHUYECKOTO TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

DcTeTu4ecKoe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, pelIeHnH, pacCyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fInyHbIX BUJOB UCKYCCTBA.

PuU3nYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMUTAHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUU U

OTHbIXa, peryJsapHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSX CHIOPTUBHO-03/J0POBUTEIBHOM
NEATEIBHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepaM  MpodecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTHYECKON HAIPABIECHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHHUEM BIIMSHUS
COIIMATIbHO-Y)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMAIBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX Mpo0IieM;
OpHUEHTAlMe Ha NPUMEHEHHE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JaCTH  OKpYXKarollel cpeapl, IUIAaHUPOBAHUSI IIOCTYNIKOB UM OLIEGHKH HX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE.Ibl.

[{eHHOCTH HAYYHOT'O IMO3HAHUSA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTHUECKONM HayKM Kak c(epbl 4YelIOBEUYECKOH MAeATEeNbHOCTH, JTaloB €€
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaTeéMaTUKU ¥ MAaTEMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 M HCCIEHOBATEIBCKYIO JESATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vnueepcanvuvie  nosmasamenvuvie  Oeiicmeus, — obecneuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  JO0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBeie nornueckne AeUCTBUS:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU;, (POPMYIUPOBATH
OMpeNeSieHUs]  TMOHSTHH;  yCTaHABIMBaTh  CYIIECTBEHHBIH  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJANMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHATIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3ajauyu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpaTh HauboJee NOAXOAAIMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIBCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MNpodiIeMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJIICHHS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAaKKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BONIPOC U JJIs PEIICHUS 3a]1a4H;

BBEIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pa3TUYHBIX BUIOB M (POPM MIPENCTABIICHNUS,

CTPYKTYpHpPOBaTh UH(POPMAITHIO, IPEACTABISITH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTh uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KoOMMyHUKamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMSI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHUS IO
X0y pelIeHus 3a7jaui, KOMMEHTHUPOBATh ITOTY4YEHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKIEHHA C CYXKICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh pa3jMyle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOI popme GpopMyIHpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJadyd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NIPOEKTa;  CaMOCTOSTENbHO  BbBIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTAHHU3AIIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHl M
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UiIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanvuvie  pecynamuenvlie  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;



e TNPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH PELICHUU
3a7a4M, BHOCUTHb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
IIPUYMHBl TOCTHXKEHUSI WIM HEJOCTHKECHUS PE3yJIbTATOB JACATEIIbHOCTH,
HaXOJIUTh OIMMUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOToO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00ECHednBaTh JTOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsia ¥ BIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAS IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIOB3YS MPaBUIia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IIOKa3aTesieM; CTaHJapTHAs
dopma 3amuMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCITI0JIB30BaTh MOAXOASUIYIO (hOpPMY 3aMHUCH ACHUCTBUTENBHBIX YUCEIN JJIs pELICHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBLHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIHN.

YpaBHeHHS U HEPABEHCTBA

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

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsaTh mpeoOpa3oBaHUs IENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIDQKEHWW M  pellaTb OCHOBHBIE THIBI  LEJIBIX, PAalNMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHUECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTel HaAyKU U PEaIbHOU KHU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXEHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUSAMHU: (PYHKLUS, CIIOCOOBI 3a7aHusl (YHKIHH, 00JIaCTh
OTpEeleNEeHUs] ¥ MHOXECTBO 3HayeHH (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh MOHATHSAMH: UYETHOCTh W HEYETHOCTh (DYHKUUH, HYIH
(YHKLINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBath rpaguky GyHKIUHN U1 pelieHus ypaBHEHHIA.

CrtpouTh U 4uTaTh TPaQUKU JTUHEHHON (PYHKUIMU, KBAaAPATUYHON (PyHKIHUH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Wcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHUCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEITUUYUHAMM.

Hauaja maTeMaTH4yecKoOro aHajimu3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apuUPMeTHUECKass |
reoMeTpUYecKas IpOrpeccum.

OmnepupoBarh MNOHATUSAMH: OECKOHEUHO YOBbIBalOLlas Te€OMETpUYecKas
nporpeccusi, cyMmMa 6€CKOHEYHO yOBbIBAIOIIEH TeOMETPHUUECKON POTPECCHH.

3amaBath MOCIEAOBATEIHLHOCTH PA3IMIHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIEOBATEILHOCTEN U MPOTPECCUM ISl pEIICHUs
pealibHBIX 33]a4 PUKIAJHOTO XapaKTepa.

MHno:xecTBa H JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 3a4ad M3 APYTUX Y4eOHbIX
IPEIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHHE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

YucJa 1 BLIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCIOJIb30BAThH
MPU3HAKU JICJIMMOCTH LEIbIX YUCEN, PA3JIOKEHUE YHCIIAa Ha MPOCTHIE MHOXKUTEIN
JUJISL pELLICHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE W HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEPaABeHCTBA

[IpumensaTy cBoiicTBa CcTemeHM i MpeoOpa3oBaHUs  BBIPAKEHUM;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe mnpeoOpa3oBaHMsl BBIPAKEHUN, COAEpXKAIIUX JIOTapU(pMBI;
OTNEepPUPOBATh MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTp pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUN IS pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pelmreHnst MpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXXCHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHUIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM arapara aareopsl.

DOyHkuHuu U rpadpuku

OnepupoBaTh MOHATUAMH: [EepuoANYEcKas  (QYHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKM OJKCTpeMyMmMa (yHKuMH, HauOoibliee U
HauMEHbIllee 3HAueHHUS (QYHKIUM Ha MPOMEKYTKE; MCIONb30BaTh UX MJis
UCCJIEI0BAHMS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBath MOHATUAMH: TpadUKH MOKA3ATEIbHOH, JIOrapupMuU4ecKoil u
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUN
Y WCIIOJIBb30BaTh UX I PELIECHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonw3oBaTh rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCHUILINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOAHAS (QYHKLNH;
UCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHOM AJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb3oBaTh NPOU3BOAHYIO JJIs UCCIEN0BaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKIACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh MOHATUSIMU: TEPBOOOpa3Has M  HHTErpajig; TMOHUMATh
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpaa.



Haxoauts mepBooOpa3Hble 3JI€MEHTAPHBIX (DYHKIUH; BBIYUCISATH MHTErpall
no popmyne Herorona—Jleibuua.

Pemarpy npukinagHble 3a7add, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeJCTBaAMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
MHoecTBa pallMOHAJIBHBIX U
1 eHCTBUTEIBHBIX YKcell. PaninoHanbHbIe 14 1 bubmorexa [IOK
A -ran https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) @ynkuuu U rpaguku. CTeneHs ¢ 1elbIM 6 bubnuoreka [IOK
roxasarejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 13 1 bubnnorexa [JOK
HppauvoHanbHbIEe ypaBHEHHS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyiibl
4 T I/Ilj"OI};OMeT un. TpuroHomeTpuyeckue 22 1 bbmmorexa [JOK
P puH- 1P P https://m.edsoo.ru/1568aba3
YpaBHEHUSA
5 ITocnenoBaTenbHOCTH U IPOTPECCUU 5 brbmmorexa [TOK
A POTp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHnue, 06061IeHNE, CUCTEeMaTH3aUs 3 | bubmmnoreka HOK
3HAHUM https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnble IIpakTHyeckue
n/n NPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Crenenb ¢ palldOHATBHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ynkmus. [TokazareapHbIe 12 1 buGnuorexa [IOK
i ) https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudgmuueckas ¢hyHKIUS.
2 HOFapI/IiMI/IHGCKI/Ie q)yaBIfeHHa u 12 bubmrorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpruueckre GyHKIHH U UX
3 r pa(bI/IKI/I T iFOHOMeTQ)IZ‘{eCIiI/Ie 9 1 bubmmorexa [IOK
p P p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6nunorexa LIOK
4 I1 T I 24 1
POMSBOATAL. LIPHMCEHEHHC HPOUSBOIION https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
n
> HTCTpal 1 Cro NpUMEHCHMIA ? https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
6 C i 12 1
HCTEMbI YPaBHEHIH https://m.edsoo.ru/f11c4afd
but6mmorekxa [IOK
7 H 6
ATYPAILHBIC I HIEJIbIE HHca https://m.edsoo.ru/f11c4afd
g [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 18 ) bubnunorexa LIOK
3HAHHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
MHO03€eCTBO, ONepauy Hajl
1 MHO>KeCTBaMU. [[narpaMmbl 1 https://m.edsoo.ru/9d19abb4
Oitnepa—Benna
PanuonaneHble yncna.
OOBIKHOBEHHBIC U JICCITUIHBIC
2 1 https://m.edsoo.ru/1b1fledd
JpOOH, TIPOLICHTHI, OCCKOHCYHBIC
NePUOANYECKHE TPOOH
ApudmeTrnueckue onepanuu c
panvoHaIbHBIMH YUCIIAMHU,
3 1 https://m.edsoo.ru/a362a485
npeoOpa30BaHUsI YUCTOBBIX
BBIPAKECHUI
[Tpumenenue npoGeit u MPoLEHTOB
JIsl pEIICHHS IPUKIIAIHBIX 33724 U3
4 LD DHITARHBIX 3¢ 1 https://m.edsoo.ru/216931£f
Pa3IUYHBIX OTpacieil 3HaHUH U
peanbHON KU3HU
[Tpumenenue apoGeil U NPOIIEHTOB
JIsl pEIICHHS TIPUKIIATHBIX 33729 U3
5 LD P VH . g 1 https://m.edsoo.ru/7ada545d
Pa3IUYHBIX OTpacieil 3HaHUH U
peanbHON KU3HU
JleficTBUTENIbHBIEC YHCIIA.
6 1 https://m.edsoo.ru/51ed382a

PauyonansHbIE M MppaLMOHAIBHBIE




qucia

Apudmerndeckue onepanum ¢

7 = https://m.edsoo.ru/ec94eb49
JIEHCTBUTEIIbHBIMU YU CIIAMU
[TpuGnuxEHHbIE BEIYUCIICHUS,
8 HpaBUiIa OKPYIJIEHUS, IPUKUIKA U https://m.edsoo.ru/5b32b5{6
OLICHKA PE3YJIbTaTa BIUUCICHUI
Tox1ecTBa U TOXK/IECTBEHHBIE
9 https://m.edsoo.ru/e7ebd298
npeoOpa3oBaHUs
10 YpaBHeHUE, KOPEHb YPABHEHUS https://m.edsoo.ru/cb687d5d
11 HepaseHcTBo, penieHre HepaBeHCTBa https://m.edsoo.ru/4552de21
12 MeTto1 UHTEPBAIOB https://m.edsoo.ru/49d95fal
Pemenue nensix u 1poOHO-
13 palMOHANIBHBIX YPABHEHUN U https://m.edsoo.ru/a25c9fbd
HEPABEHCTB
Konrponbnas pabora no reme
"MHOecTBa palluOHAIBHBIX U
14 JNEUCTBUTEIILHBIX YHCEII. https://m.edsoo.ru/53d62fcc
PannonaneHble ypaBHEHUS U
HEpaBeHCTB"
OyHKIUS, CIIOCOOBI 3a1aHHs
15 dbyakuun. B3anmao obpaTHbIe https://m.edsoo.ru/7299788e
byHKIUA
I'padux pynkunu. O6nactb
OIPEEIIEHUS] U MHOXKECTBO 3HAUEHU I
16 https://m.edsoo.ru/beb1154¢
¢ynkunu. Hynu ¢pynkuumu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA
17 YérHble 1 HeUETHBIE PYHKLIUU https://m.edsoo.ru/dd4c69a6
18 CreneHs ¢ LeIbIM [TOKA3aTEeNeM. https://m.edsoo.ru/7edb6c39




CranmaptHas popma 3amucu
JEUCTBUTEIBLHOTO YHCIIa

Hcnonb3oBanue moaxoasmieii opmpl
3allUCH JEUCTBUTENLHBIX YUCEN IS

19 https://m.edsoo.ru/e5e2b28d
pEIICHUS TPAKTUYECKHUX 3a]1a4 1
MIPEACTABICHUS JaHHBIX
CrenenHast GyHKIUS C HATYPATIBHBIM
20 U LIETIBIM IToKa3aTesaeM. E€ cBolicTBa u https://m.edsoo.ru/f9586ald
rpaduk
Apudmernueckuii KOpeHb
21 pudmerie P hitps://m.edsoo.ru/fof44459
HATYpaJIbHOH CTETICHU
Apudmernueckuii KOpeHb
22 pud . p https://m.edsoo.ru/2d868858
HATYpaJIbHOHM CTETICHU
CBolicTBa apuhMETHUECKOTO KOPHSI
23 pv ¢ P https://m.edsoo.ru/cc7b779a
HATypaJIbHOM CTeNeHn
CBoiicTBa apru(hMETHUECKOTO KOPHSI
24 Fl ¢ p https://m.edsoo.ru/d5ab8c14
HATYpaJIbHOH CTEIIeH!
CaoiicTBa apu(PMETUYECKOTO KOPHS
25 . https://m.edsoo.ru/1e3247bb
HATypaJIbHOM CTeNeHn
efcTBUS ¢ apu(PMETHUECKUMU
26 A puc https://m.cdsoo.ru/ba2d9166
KOPHSIMH N—O¥ CTETICHH
efCTBUA ¢ apu(PMeTHUECKUMU
27 A 13 ¢ https://m.edsoo.ru/d8f95dd1
KOPHSIMH N—OH CTCIICHH
efcTBUS ¢ apU(PMETHUECKUMU
28 A 13 ¢ https://m.edso0o0.ru/8599661c¢
KOPHSIMH N—OM CTETICHH
efCcTBUA ¢ apu(PMeTHUECKUMU
29 A 13 ¢ https://m.edsoo.ru/dfa41dae
KOPHSIMH N—OH CTETICHH
30 HeticTBus ¢ apuMeTHISCKUMHU https://m.edsoo.ru/4147bd91




KOPHAMU Nn—OH CTENCHU

Pemenue nppannoHanbHbIX

31 . https://m.edsoo.ru/8a42a9b6
YpaBHEHU U HEPABEHCTB
Pemenue allMoHalI

32 HICHHE HPPAtHOHATLHAIX hitps://m.edso0o.ru/189¢b673
YpaBHEHU U HEPABEHCTB
Pemenue nppamoHaaibHbIX

33 upp . https://m.edsoo.ru/e8c6aab4
yYpaBHEHUI U HEPABEHCTB
Pemenne npparioHaibHBIX

34 upp . https://m.edsoo.ru/a2ae7adc
YpaBHEHU U HEPABEHCTB
Pemenue aloHalI

35 HHeHH I:Ipp HHOHATIBHBIX https://m.edsoo.ru/7a36¢164
YpaBHEHU U HEPABEHCTB
CaoiicTBa 1 rpaduK KOpHS n-0if

36 pag P https://m.edsoo.ru/7d29f7cd
CTEleHU
CaoiicTBa u rpadukK KOpPHS N-0i

37 rpadui kop hitps://m.edsoo.ru/75£28492
CTENEHU
KonTposnbHas pabora no teme
"A €TUYECKUI KOPEHb N—OM

38 prmeTieciuii KopeHn " https://m.edsoo.ru/f7afccea
creneHu. MppanuoHanbHbIe
ypaBHEHUS U HEpaBEHCTBA"
CuHyc, KOCHHYC ¥ TaHT€HC YHUCJIOBOT'O

39 Y y https://m.edsoo.ru/e14a58cl
aprymeHTa
Cunyc, KOCUHYC U TaHT'€HC YUCIOBOI0O

40 e y hitps://m.eds0o.ru/b629badé
apryMmeHra
ApKcHHYC, apKKOCHHYC M apKTaHI€HC

41 p e, ap y p https://m.edsoo.ru/a64de7b4
YUCJIOBOTO apryMEHTa
ApKcHHYC, apKKOCHHYC U apKTaHI'€HC

42 p e, ap y P https://m.edsoo.ru/34d83d33
YHUCJIOBOTO apryMEHTa

43 Tpuronomerpudeckasi OKpyKHOCTb, https://m.edsoo.ru/4a35748e




OIpeJIeTICHNEe TPUTOHOMETPHYECKUX
(GyHKLUI YUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

44 OnpeeieHue TPUrOHOMETPUYECKHUX https://m.edsoo.ru/6¢fb3eab
(GYHKIMA YUCIOBOTO apryMEHTa
OcHo e OHOME €CKHUe

45 HOBHBIC TPUTOHOMCTPHHCCKH https://m.edsoo.ru/44a5a3ba
bopMyIIbI
O

46 CHOBHBIC TPHTOHOMETPHHCCKHE https://m.edsoo.ru/bc495536
bopMyITBI

47 OCHOBHbIE TPHIOHOMETpHHECKHE https://m.edsoo.ru/89e4be7c
dbopMyIbl
OcHo e OHOME €CKHe

48 HOBHBIC TPHTOHOMETPHHICCKH hitps://m.eds00.ru/932269b3
bopMyITBI
[TpeoOpa3oBanue

49 . https://m.edsoo.ru/6e72b88b
TPUTOHOMETPHYSCKUX BBIPAKCHUN
IIpeo6

50 PEODPASOBATHC . https://m.edsoo.ru/da76765e
TPUTOHOMETPHUECKUX BBIPAKEHUHN
ITpeoOpasoBanne

51 PeOOpasoBatt 5 hitps://m.edso0o.ru/37177435
TPUTOHOMETPHUSCKHUX BBIPAKCHUIN
IIpeo6

52 PEODPASOBAIIHE . https://m.edsoo.ru/4cdbf3ae
TPUTOHOMETPHYCCKHUX BBIPKECHUN
TIpeoO

53 peobpasoBanie 5 https:/m.eds00.ru/94b9cdOF
TPUTOHOMETPHUECKUX BBIPAKEHUI
Pemenue OHOME ec

54 e E‘pnr HOMETpIECKHX https://m.edsoo.ru/dd31a7bc
YpaBHECHHIA
P

55 Clenne TpHrOHOMeTqueCKHX https://m.edsoo.ru/ef9daf3b
YpaBHCHHIA

56 Pemuienne TpUroHOMETPUYECKUX https://m.edsoo.ru/ebf45856




57

ypaBHEHUH

Pewienne TpuroHOMeTpU4YECKUX
ypaBHEHUH

https://m.edsoo.ru/cdcd273f

58

59

60

Pewienne TpuroHOMeTpU4ECKUX
ypaBHEHU I

Pemienre TpUroHOMeTpHYECKUX
YpaBHEHUN
O06061eHre 10 TeMaM "OCHOBHBIE

TPUTOHOMETpHYECKHE (DOPMYIIBI.
TpuronomeTrpuyeckue ypaBHeHHS"

https://m.edsoo.ru/c5a2b578

https://m.edsoo.ru/d893317b

bubnunoreka LIOK
https://m.edsoo.ru/ae44ac4dc

61

KonTtponpsHast padbora o Teme
"®opMyJbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus'"/Beepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/3766dd56

62

63

64

65

Wrorosas koHTposibHas padoTa /
Bcepoccuiickas mpoBepouHas pabota

O0001Ienne, cucTeMaTH3alusg 3SHAHUH
3a Kypc ainreOpbl 1 Haval
MaTematuueckoro aHanuza 10 knacca

ApudmeTrndeckast U TeOMETpUUYECKast
nporpeccuu. Mcnonb3oBanue
MPOTPECCUU JJIS PELICHUS PEATTbHBIX
3aJa4 MPUKJIaHOTO XapaKkTepa

BeckoneuHo yObIBaromast
reomerpuyieckas nporpeccus. Cymma
0eCcKOHEeuHO yOBIBaIOIIEH
rEOMETPUYECKON MPOTPECCUU

https://m.edsoo.ru/eccf3aSc

https://m.edsoo.ru/7fcd62d5

https://m.edsoo.ru/3beeb997

https://m.edsoo.ru/3766ed92




66 ®dopMyra CII0KHBIX TTPOIIEHTOB 1 https://m.edsoo.ru/a4849b79
67 dopmyiia CIIOKHBIX TPOLIEHTOB 1 https://m.edsoo.ru/633818f
O00011eHrEe, cuCcTeMaTH3aI1s 3SHAHUH
68 3a Kypc anreOpbl 1 Hadal 1 https://m.edso0.ru/4192b939
MareMaruyeckoro ananusa 10 kiacca
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

KoanuyecTBO yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

Crenenb ¢ palliOHAIbHBIM

1 1 https://m.edsoo.ru/6b5eb191
II0Ka3aTelieM

2 CBoiicTBa cTEeICHU 1 https://m.edsoo.ru/4e775474
[IpeoOpazoBaHue BEIpAKCHUH,

3 1 https://m.edsoo.ru/638af17e
COJIEpIKAIlMX pallMOHAIbHBIE CTEIIEHU
IIpeoOpa3oBaHue BEIPAKEHHIA,

) beoop p 1 https://m.edsoo.ru/bc148f77
coJiepKalluX parMoOHaIbHBIEC CTEIICHU
[IpeoGpa3oBaHue BEIpAXKEHHIA,

5 peobp P 1 https://m.edsoo.ru/d7fadbf7
coJiepKallluX pauoHaIbHbIE CTENIEHU
[TokazaTenbHble ypaBHEHUS U

6 1 https://m.edsoo.ru/9ea93cc3
HEpPaBEHCTBA
Iloka3aTenpHBIC YpaBHCHUS U

7 P 1 https://m.edsoo.ru/f8aef77d
HEpaBEHCTBA
Iloka3arenbHBIC YpaBHCHUS U

8 P 1 https://m.edsoo.ru/fd49b7al
HEpaBEHCTBA
[TokazaTenbHblE ypaBHEHUS U

9 1 https://m.edsoo.ru/118d36al
HEpPaBEHCTBA
Iloka3aTenpHBIC YpaBHCHUS U

10 P 1 https://m.edsoo.ru/a47eec65
HEpaBEHCTBA
IlokazaTenpHas KIIHs, €€ CBOMCTBA

11 (ymxn 1 https://m.edsoo.ru/c9dfbaa4
U rpaduk

12 Kontponbhas pabota mo teme 1 1 https://m.edsoo.ru/78d491ef




"Crenens ¢ paloHaJIbHbIM
noka3zareiieM. IlokazarensHas

¢ynkuus. [TokazarenbHble ypaBHEHUS U

HepaBeHCTBa"

13 Jlorapudm uncna https://m.edsoo.ru/e19eb551

ec € U HaTypal e

14 JlecATHHHEIC H HATYpATbHEL https://m.edso0o.ru/169bd3f2
norapudmbl
IIpeoO 7

15 PEOLPA3OBAHHE BLIPDICHIH, https://m.edsoo.ru/57bal 684
COZIepPIKAIHX JIOTApU(MBI
IIpeo6 7

16 PEODPA3OBAHHE BRIPDICHIH, https://m.edsoo.ru/c5b3d5a9
coJiepKaliux JorapupmMbl
IIpeobpazoBanne AKCHUH,

17 PEODPASOBATHE BHPBRCHIH https://m.cds00.ru/63922c36
COZIepIKAIHX JIOTapU(MBI
IIpeoOpa3oBanue BEIpaKEHUH

18 peobp p ’ https://m.edsoo.ru/4297a967
coJieprKaliux jgorapudmol
Jlorapudmuueckue ypaBHe

19 pud yp L https://m.edsoo.ru/a2fa7394
HEpPaBEHCTBA
Jlorapudmudeckue ypaBHEHHUS U

20 P yp https://m.edsoo.ru/f2e¢3896¢
HEpPaBEHCTBA
JlorapudmMuueckue ypaBHEHUSI U

21 pu¢ yp https://m.edsoo.ru/58e9¢134
HEpPaBEHCTBA
JI

22 OrapuMIECKUe ypaBHeHus 1 https://m.edsoo.ru/a6886¢ff
HEpaBEHCTBA
Jlora ecka , €€

23 r\, pudmrieckas Gymiis https://m.edsoo.ru/fbbaf873
CBOICTBa U Tpaduk
Jlorapudpmuueckas pyHkuus, eé

24 . https://m.edsoo.ru/5f8dc4a5
CBOMCTBa U rpaduk

25 Tpuronomerpuueckue GyHKIUH, UX https://m.edsoo.ru/6bb83a9¢




CBOICTBA U rpaduKu

Tpuronomerpuueckue GyHKIUH, UX

26 . https://m.edsoo.ru/ac816afs
CBOMCTBA U TpaduKH
T

27 PHIOHOMETPHYCCKHE GYHKLIH, 1X hitps://m.edsoo.ru/32f4fe94
CBOWCTBA U TpapuKu
T e ecKHue

28 pHur OHOMETPHUECKHE (YHKIHH, HX https://m.edsoo.ru/6df172¢7
CBOMCTBA U IrpaduKH
II e OHOME ec

29 PHMEPBI TPHTOHOMETPHACCIIX https://m.edsoo.ru/65d3a2ab
HEPABCHCTB
IT

30 PHMEPH! TPHTOHOMETPHACCKHX https://m.eds00.ru/751822b9
HEPABCHCTB
IT

31 PHMEPBI TPHTOHOMETPIHCCKIX https://m.edsoo.ru/83ce9d56
HEPABCHCTB
II e OHOME ec

32 PHMEPHI TPHTOHOMETPHACCKHX hitps://m.edsoo.ru/81699 14
HEPaBEHCTB
KonTponbHas pabota no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmudeckue ypaBHEHUS U

33 HepaBeHCTBa. T puroHOMeTpuYecKre https://m.edsoo.ru/7ebf6982
GYHKIIUU U UX
rpaduku. Tpuronomerpudeckue
HepaBeHCTBa"

34 HemnpepsiBable hyHKIIN https://m.edsoo.ru/86£736fc
M

35 CTOM MHTCPBATOB JUT PEHICHHA https://m.edsoo.ru/42732a44
HEPaBEHCTB
Mero, epBaJIo erie

36 O HHTEPBATIOB UL PEIICHHA hitps://m.edsoo.ru/77b574f3
HEPaBEHCTB

37 [TpousBognas GyHKIHN https://m.edsoo.ru/58369aab




38 [TpousBogHas GyHKIHH https://m.edsoo.ru/9dd38b72
I'eomerpuueckuii U GU3NIECKUN CMBICIT

39 . https://m.edsoo.ru/9da49bf5
IIPOU3BOTHON

40 FeOMeTqueSKHﬁII@uaneCKHﬁ(muﬂcn hitps://m.cdsoo.ru/46a19358
IIPOU3BOIHOMN

41 [Ipou3BoHBIC 37IeMEHTAPHBIX (DYHKITHI https://m.edsoo.ru/cbc7a83d

42 [Tpon3BoIHBIC AIEMEHTAPHBIX (PYHKIIHAN https://m.edsoo.ru/9b2ea876

43 Hpowsonas cyMy P, TIPOHSBE/CHITL, https://m.edsoo.ru/5a64fa9d
4acTHOrO (yHKIUH

44 Hpomssosas Cny/[ b, IPOUSBEHCHHA, https://m.edsoo.ru/9a2 1 ddfe
4acTHOrO (yHKIMH

45 Ilpom3Bozias CyMM®I, IPOH3BECHIL, https:/m.edso0.ru/f98b8428
9acTHOTO (DyHKIIUH
IIpuMeHeHne MpOU3BOJHON K

46 UCCIIeIOBaHHIO (PYHKIIHH Ha https://m.edsoo.ru/d2a96549
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K

47 UCCleIoBaHUI0 (PYHKIMH Ha https://m.edsoo.ru/6bfc74d1
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne Mpou3BOJHOM K

48 uccaeaoBaHuio pyHKIMI Ha https://m.edsoo.ru/64c69¢17
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K

49 uccaeaoBaHuio (PyHKIUI Ha https://m.edsoo.ru/6acfe2cl
MOHOTOHHOCTB U DKCTPEMYMBI
Haxoxxnenne HanOoJIbIIero u

50 HauMEHBIIETo 3HauYeHus1 QYHKIUU Ha https://m.edsoo.ru/2ececa7a

OTpe3Ke




51

52

53

Haxoxpaenue HaubobIero u
HAaUMEHBIIETO 3HAUYCHUs (PYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOOJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA
OTpe3Ke

Haxoxneaue HauOoJIbILIErO U

HaMMCHBIICIO 3HAYCHU q)YHKI_II/II/I Ha
OTPE3KE

https://m.edsoo.ru/df919eef

https://m.edsoo.ru/ba8b24a4

https://m.edsoo.ru/b2f51679

54

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIETO 3HAYCHUS (PYHKITUU HA
OTpe3Ke

https://m.edsoo.ru/9861a93a

55

56

57

58

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHUsS (PYHKITUU HA
OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAax0>KJICHUsI HAMJTYYILEro perieHus B
MPUKJIAIHBIX 3a7a4ax, JJIs
oTpesieNIeHUs] CKOPOCTH Ipoliecca,
3aIaHHOTO (POPMYJION MU TpahUKOM
KonrtponsHas pabora no Teme
"IIponsBonHas. IIpumenenune
MIPOU3BOJHOMN"

[TepBoobOpaznas. Tabmuna
NepPBOOOPA3HBIX

https://m.edsoo.ru/de583687

https://m.edsoo.ru/44caaa84

https://m.edsoo.ru/d2bc94f9

https://m.edsoo.ru/5ca6a937

59

60

[lepBoobpaznas. Tabnuna
MepBOOOPaA3HBIX

HHTerpai, reOMeTpUYECKUN U

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

https://m.edso00.ru/9542895f




(bu3nuecKkuil CMbICT UHTETpaja

WHTerpai, reoMeTpUYECKU U

61 . https://m.edsoo.ru/b15d71£7
(hU3UYECKU CMBICIT HHTETpalia
Huterpan, reoMeTpuYeCKUM U

62 p N p https://m.edsoo.ru/a49bc153
(bu3nvecKkuil CMBICT HHTErpasia
Brruncnenue unarerpaia no Gpopmyie

63 N P bopmy. https://m.edsoo.ru/a69a7ald
Herorona—Jleitbaunna
Brraucnenue naTETpaia mo popmMmyne

64 . P (popmy. https://m.edsoo.ru/75babfof
Herorona—Jleitbaunna
Brraucnenue naTETpaiia mo popmMmyne

65 . P popmy https://m.edsoo.ru/f24639¢7
Herorona—Jleitouuma
Brruncnenue unrerpaia no Gpopmyie

66 . p bopmy. https://m.edsoo.ru/b3c1b2e4
Herorona—Jleitbaunna

67 Cuctembl TUHEHHBIX YpaBHEHUN https://m.edsoo.ru/e68c6fal

68 CucremMpl TMHEVHBIX YpaBHEHUN https://m.edsoo.ru/a5d3b984
Pemenue nmpukinaaHeix 3amay ¢

69 IIOMOIIIBIO CHCTEMBI IMHEHHBIX https://m.edsoo.ru/65fa9133
ypaBHEHUH
Pemenue npukinaaHeix 3amay ¢

70 IIOMOIIBIO CUCTEMEI JIMHEUHEIX https://m.edsoo.ru/ae8a2acb
YpaBHEHUU
CucTtembl 1 COBOKYITHOCTH IICJIBIX,

allMOHAIBHBIX, UPPALMOHAIBHBIX

71 pall - 1ppant ’ https://m.edsoo.ru/2bdce64c
MOKa3aTENbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHU U HEPABEHCTB
Cucrembl U COBOKYITHOCTH 1IEJIBIX,

72 palMOHANBHBIX, UPPALUOHAIBHBIX, https://m.edsoo.ru/8f672bc3

MOKa3aTelbHbIX, JOrapu(PMUUECKUX




73

YpaBHEHUI U HEPABEHCTB

Cucrembl U COBOKYITHOCTH IIEJIBIX,
paloHaIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHbIX, Jorapu(pMuUIecKux
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/ef6716a2

74

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
pallnOHAJIBHBIX, UppAllMOHAIbHBIX,
IIOKAa3aTCIIbHBIX, JIOT apI/I(i)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

https://m.edsoo.ru/a8fc9b98

75

76

7

78

Hcnonp3oBanue rpadukoB GyHKINN
JUISL pEILIEHUs] YPABHEHUM U CUCTEM

Hcnons3oBanue rpadukoB GyHKIUN
JUTSL PEIICHUsT YPAaBHEHUH U CHCTEM

IIpuMeHeHnEe ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJa4 u3
pa3nuyHbIX o01acTeil HayKu U
peanbHON KU3HU

KonrtponsHas pabota no reme

"MHTerpan u ero NpuMeHEHUsI.
Cucremsl ypaBHeHUI"

https://m.edsoo.ru/339668b9

https://m.edso00.ru/664ce568

https://m.edsoo.ru/cfc5b415

https://m.edsoo.ru/5154ca5f

79

HarypanbHble U 1ienble yncina B 3aa4ax
W3 peaIbHOMN )KU3HU

https://m.edsoo.ru/8a92a23e

80

81

HarypanbHble U 1ienble yncina B 3aa4ax
W3 peaibHOMN )KU3HU
HarypanbHble 1 1enble yncina B 3aa4ax
W3 peaIbHOM KU3HU

https://m.edsoo.ru/35a68b2e

https://m.edsoo.ru/c1e81884

82

[Ipu3HaKK JETMMOCTH LIETBIX YUCE

https://m.edsoo.ru/3¢798761




83

HpI/ISHaKI/I JCIINMMOCTHU LCIIBIX YHUCEI

https://m.edsoo.ru/cd49a2cl

84 [Ipu3Haky OETMMOCTHU LEIbIX YHCEI https://m.edsoo.ru/84e183fa
[ToBTOpEeHME, 0000IIECHNE,

85 . https://m.edsoo.ru/29fbfadb
CUCTeMAaTH3aIHsI 3HAHUIA. Y paBHCHUS
IToBTOpEHHE, 00001IEHNE,

86 p B N https://m.edsoo.ru/fe79e517
CUCTEMAaTH3allMsl 3HAaHWH. Y PaBHCHHS
IToBTOpenue, 0000ImIEHNE,

87 p B . https://m.edsoo.ru/5bd1d15b
CUCTEMAaTH3aIMsI 3HAHWA. Y paBHCHUS
[ToBTOpeHME, 0000IIECHNE,

88 . https://m.eds00.ru/4482667b
CUCTEMAaTH3aIMsI 3HAHWA. Y paBHCHUS
IToBTOpeHue, 00001IEHNE

89 p ’ B o https://m.edsoo.ru/e131a69d
CHUCTEMAaTH3allMsl 3HAaHWIA. Y paBHCHHUS
IToBTOpenue, 0000ImIEHNE,

90 P et https-//m.eds00.ru/9fb72£56
CUCTEeMAaTH3aIHsI 3HAHWIA. Y paBHCHHUS
IToBTOpEHue, 000011IEHHE,

91 P B N https://m.edsoo.ru/f21ceb47
cucrtemaru3anus 3HaHui. HepaBeHcTBa
IToBTOpEHue, 00001IEHNE,

92 P B . https://m.edsoo.ru/37dccdle
cucTeMmaru3anus 3HaHuii. HepaBeHcTBa
IToBTOpenue, o000IIEHHE,

93 P et https://m.eds00.ru/2669abdb
cucrTeMmaru3anus 3HaHui. HepaBeHcTBa
IToBTOpenue, 06001IEHHE,

94 P B . https://m.edsoo.ru/6f56f12d
cucTeMarn3anus 3HaHui. HepaBeHcTBa
[ToBTOpenue, 060061IeHNE,

95 cucreMaru3anus 3HaHui. CHCTEMBI https://m.eds00.ru/691524c9
ypaBHEHUH
[ToBTOpenue, 06001IEeHNE,

96 cucreMaru3anus 3HaHui. CHUCTEMBI https://m.eds00.ru/633b719¢

YpaBHEHUH




[ToBTOpeHmEe, 06001IECHNE,

97 . 1 https://m.edsoo.ru/14d81245
cucTeMaru3anus 3HaHui. OyHKIIH
IToBTOpenue, 0000IIEHHE

98 p ’ IJI L 1 https://m.edsoo.ru/d432ca7b
cucTeMaTu3alus 3HaHui. OyHKIUH

99 HToroBast KOHTpOJIbHAs paboTa 1 https://m.edso0.ru/4928c72b

100 HroroBas koHTpoabHas paboTa 1 https://m.edsoo.ru/69eabbOof
O0001menne, cucreMaTH3aIusa 3HaHUH
3a KypcC aJreops ayail

101 P bl H Had 1 https://m.edsoo.ru/47a42129
MateMaTtuueckoro anamusa 10-11
KJIACCOB
O0001menne, cucreMaTH3aIus 3HaHUH
3a KypcC aJireOpsl ¥ Haval

102 P p 1 https://m.edsoo.ru/3a476ffd
MaTeMaTu4ueckoro anaigmza 10-11
KJ1aCCOB

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KIIACC
Koxa .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus
pe3yjabrara
1 Ywucia v BEIYUCICHUS
. OnepupoBarh MOHATUSIMH: PALUOHAIBHOE U JACHCTBUTEIBHOE YHUCIIO,
. OOBIKHOBEHHAS M JICCSITHYHAS JIPOOb, MTPOIICHTHI
. BreimonHaTe  apudMeTHYECKHE  ONEpalMk ¢ palMOHAIBHBIMH U
' IEHCTBUTEIBHBIMU YHCIAMHU
13 Boimonasate  npuOnamkE€HHBIE — BBIYMCICHUS,  MCIONB3YS — IIpaBUia
' OKpYTJICHUS, IeJaTh IPUKUIKY U OIICHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUAMU: CTEIIEHb C IIEJIBIM MOKa3aTeseM, CTaHIapTHas
14 (dbopMa 3amucH ACHCTBUTEIHHOIO YHCIIA, KOPEHb HATYPATBHOW CTEICHHU;
' HCIOJIb30BaTh MOJIXOIAIIYI0 (POPMY 3aITUCH TEHCTBUTEIBHBIX YUCEN IS
pelieHust MPaKTUUECKHX 3a/1a4 U MPEJICTABICHUS TAHHBIX
OnepupoBarh MOHATUSIMHU: CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJBLHOIO
1.5 yIJla; WCIOJIb30BaTh 3alKCh IPOU3BOJBLHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETpHUECKUE (YHKIIUU
2 VYpaBHEHUs 1 HEpABEHCTBA
OnepupoBarh NOHATUSAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, LIENOE,
2.1 palnroHanbHOE, HPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
55 BreimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHA U
' peraTh TPUrOHOMETPUUECKHIE YPAaBHEHUS
BrimonHsaTe peodpazoBaHus 1ETBIX, PAIMOHATBHBIX U UPPAIIMOHATBHBIX
2.3 BBIDQXKEHUI M pelaTh OCHOBHBIE THUIBI 1EJNbIX, PAallMOHAIBHBIX U
HMPPAIMOHATILHBIX YPaBHEHUN U HEPABEHCTB
4 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JUIsl PEIICHHS MaTeMaTUYECKHX

3a/1a4 W 3aJ1a4 U3 Pa3aTudHbIX 00JacTel HAyKH U PeaTbHON KU3HU




MopnenupoBaTh peajbHble CUTyallUd Ha SI3bIKe alreOpbl, COCTABIATH

2.5 BBIPAYKEHUS, YPAaBHEHUS, HEPABEHCTBA 110 YCIIOBUIO 3aJaul, UCCIIEN0BATh
MIOCTPOCHHBIE MOJIEIIU C HCIIOIb30BAHUEM allllapara anreopsl
3 OyHKIIMU U Tpaduku
OnepupoBarh MNOHATHAMH: (QYHKIHS, CHOCOOBI 3amaHust (QyHKUIUU,
3.1 o0JacTh OmpefeNeHusT M MHOXECTBO 3HaueHUil (QyHKIuH, rpadux
(dbyHKIIMM, B3aUMHO 00paTHbIE QYHKITUN
32 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (PYHKLIMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
33 Hcnonp3oBatek rpaguky GyHKIUHA 11 pelieHns ypaBHeHUN
34 Ctpouts u uuTaTh rpaduku IUHEHHOW (YHKIUHU, KBaJAPATHYHOMN
' (GyHKINH, CTENEeHHON (PYHKITNH C TIeITbIM TIOKa3aTeIeM
Hcnonp3oBare Tpapuku (QYHKIUH s HMCCIEJOBAaHUS TPOIECCOB U
35 3aBUCHMOCTEH NpU pEHIeHUU 33/ad U3 JIPYruX Yy4eOHBIX MPEIMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJTaMH  3aBHCUMOCTH  MEXIY
BEJTMYUHAMU
4 Hayana matematuyeckoro ananusa
il OnepupoBaTh MOHATUSAMU: TOCIEIOBATENLHOCTh, apUpMeTHUeCKas U
. reoMeTpuyecKas Iporpeccuu
OnepupoBaTh NOHATHUSAMU: OECKOHEUHO YOBIBaOIIas TeOMETpUYecKas
4.2 mporpeccusi, CyMMa OECKOHEYHO  yObIBaloIlell  IeoMeTpHuYecKOu
MIpOrpeccuu
4.3 3anaBaTh NOCIEI0BATENIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb30Bare CBOMCTBA IMOCIEAOBATEIBHOCTENM U IPOrPECCUU  JUIS
' pelIeHrs peabHbIX 3aJa4 MPUKJIaJHOTO XapaKTepa
5 MHOXecTBa U JIOTHKA
5.1 OmnepupoBarh MOHATUSMHI: MHOKECTBO, ONIEPAIIIH HAJ MHOKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN —amnmapaT s OMNHCAHUS
5.2 peabHBIX TPOIECCOB U SIBICHHWM, TpPH pEIICHWH 3aJady W3 JAPYrux
Y4eOHBIX TIPEIMETOB
53 OnepupoBaTb  NOHATUSAMU:  OIpPENEIECHHE, TEOpEMa,  CIEICTBUE,

J0Ka3aTcJIbCTBO

11 KUIACC




Kon

MPOBEPSIEMOT0

pe3yJabTara

1

1.1

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

Yucna v BBIYUCIICHUS

OnepupoBaTh MOHATUSMHU: HATypallbHOE, IIEJI0€ YHUCIIO; HCIOJIB30BaTh
MPU3HAKK JEIUMOCTH IEJIbIX YHCEN, Pa3joKEHHE 4YuClia Ha TMPOCThIC

MHOXXUTEIIN IJI1 pCIICHUA 3aaa4

1.2

OHCpI/IpOBaTB IMOHATHUEM: CTCIICHDb C pallMOHAJIBHBIM I10Ka3aTCJIeM

1.3

2.1

22

OHCpHpOBaTB INOHATHUAMM J'IOl"apI/I(bM qucJia, JCCATHYHBIC U

HaTypaJbHbIC JOrapuPMBbI

YpaBHEHMS 1 HEPABEHCTBA

[IpumeHsITH CBOMCTBA CTENEHU MJIi IPeoOpa3oBaHUsl BbIPAKEHUI,
OIEpUPOBATh IOHATUAMM: IOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO;
peuniaTb OCHOBHBIE THIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeinonuaTe npeoOpa3oBaHMsl BBIPAXKEHUH, cOAepKalluX JorapupMmbl;
OTIEPHPOBATH MOHATUSMHU: JIOTApU(MUIECKOE YpaBHEHUE W HEPABEHCTBO;

peuiaTb OCHOBHBIC THUIIbI J'IOl"apI/I(I)MI/I‘ICCKI/IX ypaBHeHI/Iﬁ U HCPAaBCHCTB

23

Haxoguts pCeUICHUA HpOCTCﬁHIHX TPUTOHOMETPUICCKHUX HCPABCHCTB

24

OnepupoBaTb NOHATHAMHU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
pElIeHUEe; UCIO0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUW ISl PEIICHUS

MPAKTUYCCKUX 3aaaY

2.5

2.6

Haxoaute peHiCHusd HpOCTeI\/’IH_II/IX CHUCTEM )51 COBOKyrIHOCTCfI

palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

MopenupoBaTh pealibHbIe CUTYaIlUUd Ha S3bIKE alreOpbl, COCTaBIATH
BBIPAXXEHHUSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJa4H,
HCCJIEN0BATh IIOCTPOEHHBIE MOJEINM C UCIOJIB30BAaHWEM armnapara

anreOpbl

3.1

OyHKIMU U TpaduKu

OnepupoBaTb MOHATHSAMU: [EpUOAWYECKass (QYHKLHUSA, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUKU IKCTpeMyMa (DYHKIIMH, HauOoJbIlee U
HalMEHblIee 3HaYeHUs (PYHKIUU Ha MPOMEXKYTKE; UCIOJIb30BaTh UX IS

uccien0BaHus (QyHKIUH, 331aHHOM rpagukom

3.2

OnepupoBaTh MOHATUSAMU: FpapHKH TOKA3aTeIbHON, JJOrapupMUUIECKO 1

TPUTOHOMETPUYECKUX (DYyHKIUI; H300pakaTb HMX Ha KOOPIMHATHOM




TUIOCKOCTH U UCTOJIb30BATh JIJIs pellICHUs] YpaBHEHUI U HEpaBEeHCTB

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpapuKd JHHEWHBIX

33 YpPaBHEHHUH M HCIIOJIb30BATh MX I PELICHUS CUCTEMbl JIMHEMHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKUMN JUISI UCCIEAOBaHMS IPOLECCOB U
. 3aBUCUMOCTEN U3 APYTrUX y4€OHBIX AUCLUIIINH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTh MNOHATUSAMH: HENpepbIBHAass (YHKIMSA, MPOU3BOIHAS
4.1 (YHKIMM, HWCIOJIB30BaTh TI'E€OMETPUUECKHH H  (DU3WYECKUA CMBICI
IIPOU3BOJHOMN JUIS peLeHUs 3a1a4
42 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA,  BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BECHHUS, YACTHOT'O (DYHKIUI
Hcnonp30BaTh NPOW3BOAHYIO U UCCIEAOBAaHHUS  (DYHKIMM  Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIEIOBAHUS K
MIOCTPOCHUIO rpapuKOB
44 Hcnonp30BaTh TPOU3BOJAHYIO Ul HAXOXKACHUSI HAWIYUILEro peleHus B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIIBHO-2KOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MOHATUAMU: IE€pBOOOpa3Has W UHTErpajig; IOHUMATh
. reOMETPHUECKUI U (HPU3NIECKHUI CMBICI HHTETpaa
16 Haxomute nepBooOpa3zHble 3JIEMEHTapHbIX (PYHKIMH, BBIYUCIATH
' uHTerpai o gopmyne Herorona — JleitOnura
47 Pemarp npukiaaHble 3a1a4d, B TOM YHCIE COLMATIBHO-IKOHOMUYECKOTO

u (I)I/BI/ILIGCKOFO XapaKkTepa, CpeACTBAMU MATEMATUUCCKOT'O aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
Pammonanbupie  yucna. OOBIKHOBEHHBIE M JIECSATHYHBIE JAPOOH, IPOLEHTHI,
OeckoHeuHble  MepuoAuueckue  ApoOu.  Apudmernyeckue  omepamuu ¢
1.1 palMOHATIBHBIMU YHCIIAMU, NpeoOpa3oBaHUs YMCIIOBBIX BblpaxkeHUil. [IpumeHeHue
npoOeil U NPOLIEHTOB JUIsl pelleHUs] MPUKIAJHBIX 3a7ad U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEAIbHON KU3HHU
JeWictBuTenbHble  4YMcia.  PalMOHaJIbHBIE W HPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmerndeckue omnepanuuu C JAeUCTBUTENbHbIMM uMciaaMu. [IpuOmmxkéHHble
BBIYMCIICHHUS], IPABUJIA OKPYTJICHUS, IIPUKUIKA U OLICHKA PE3YJIbTATA BBIYUCICHUI
Crenenp ¢ mensiM mokaszareneM. CrtaHpmapTHas (opma 3amucH JeCTBUTENBHOTO
1.3 yucia. Mcnonb3oBanue noxaxozsmeil GopMbl 3anucu AeHCTBUTENbHBIX YUCEN IS
peleHus MpakTHYECKUX 3a/1a4 U IIPEICTABIICHUS] TaHHBIX
14 ApudmeTnueckuili KOpeHb HaTypalbHOW cTeneHu. JlelicTBusa ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJIbHON CTEIIEHU
13 CuHyC, KOCMHYC W TaHI€HC 4YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
2 YpaBHEHMs U HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHUs
55 [TpeoGpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pemieHue HepaBeHCTBAa. Merton
' HUHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pALMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanroHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN
57 IIpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a/1a4

N3 pas3JIMIHbIX oOacreit HAaYKH U pCaHBHOﬁ JKHN3HHU




DOyHKINUH U TpaPUKH

Oyaknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHknuu. B3zaumHO oOpaTHBIC

3.1
byHKIIIN
32 Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymn ¢dyHkmmm.
' [TpomMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIUS C HaATypaJbHbBIM M ILENbIM IOKa3arteneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 TpuronomeTpuyeckass OKPyKHOCTb, ONPEIEICHUE TPUTOHOMETPUYECKHUX (DYHKIIUH
' YHUCJIOBOI'O ApryMeHTa
4 Hauana maTeMaTnueckoro anaiamnsa
i1 [TocnenoBarenbHOCTH, CMOCOOBI 3aJaHHs TOCJIENOBATEILHOCTEH. MOHOTOHHBIC
' MOCJIEI0BATEIbHOCTH
ApudmeTrnueckas M TeoMeTpuyeckas Imporpeccud. beckoHedHOo yObIBaromas
42 reoMmerpuueckas nporpeccus. CymMMma OECKOHEYHO YOBIBAIOIICH IeOMETPUYECCKOU
' nporpeccud. PopMyna CIOXHBIX MNPOLEHTOB. Mcmonap30BaHWE OPOrpeccuu AJis
pelIeHus: peasibHBIX 3a]1a4 MPUKIAJIHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
MHoxecTBO, omnepanuu Haja MHOxecTBamu. Jluarpammbl Oinepa — Benna.
5.1 [IpuMeHeHne TEeOpEeTUKO-MHOXKECTBEHHOIO anmnapara Uil ONHCAHMS peajlbHbIX
MIPOIIECCOB U SBJICHHH, PU PEIICHUH 3a7a4 U3 IPYTUX yU4eOHBIX MIPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHMS
1 Yucia 1 BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenensb ¢ palMOHANBHBIM MOKa3ateiaeM. CBOKCTBA CTEIIEHU
1.3 Jlorapudwm yucna. JlecaTuuHbie U HaTypaabHbIC JTOTapU(HMbI
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BhIpaXXeHUH, COAEPKAIUX TOTapUPMBI
55 [Ipeobpa3oBaHue BbIpaXeHUH, COAEPIKAIIUX CTEIIEHHU C PaIlMOHATHLHBIM

IIOKa3aTejIeM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIEe ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA
2t Cucrembl JNMHEHHBIX ypaBHEHMH. PelleHne MNpUKIAIHBIX 3a7ad C I[IOMOUIbIO
. CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMspl U COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 IIpuMeHeHMe ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3a1a4
' U 3aJa4 U3 pa3iaMyuHbIX o01acTell HayKH U peajlbHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkius. Ilepuognueckue ¢ynkuuu. IIpoMeXyTkKM MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcumymMbl U MUHUMYMBI (QyHKUuu. HanGonpliee M HauMeHblIee 3HAYCHHE
(GyHKINMN Ha TPOMEXKYTKE
32 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u orapudmMudeckas GyHKINN, KX CBOHCTBA U TpaduKu
34 Hcnons3oBanue rpadukoB GyHKUUN A1 peLICHUS] YPaBHEHUI U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GyHKUMH A8 HMCCIEJOBAHUS  HPOLIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpblE BO3ZHUKAIOT IpPHU PELIEHUU 3a7ad U3 JIPYTHX YydeOHbIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Havana maTremaTnyeckoro aHanusa
4.1 HenpepbiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB
4.2 [TpouzBonnas ¢pyHkuuu. ['eomerprueckuii 1 Gpu3NIECKUi CMBICI TIPOU3BOIHON
43 ITpousBosnHble 31eMeHTapHBIX (yHKIMH. DopMysabl HaXOXKIAEHUS ITPOU3BOIHON
. CYMMBI, IPOU3BEACHMSI U YACTHOTO (PYHKIIUI
[IpumeHeHne NPOU3BOAHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTb H
4.4 sKkcTpeMyMbl. HaxoxkneHre HanOoJbIlero U HaUMEHBIIEro 3HaueHus (PyHKIMU Ha
OTpE3Ke
IIpumeHeHre NTPOU3BOAHOM [UIsl HAXO0XKIEHUS HaWIY4IIEro PEeNIeHHs B IPUKJIIAIHbBIX
4.5 3ajayax, s OINpeAeNieHUus CKOPOCTH Ipoliecca, 3aJdaHHOro Gopmysnold wuim
rpaduKom
4.6 IlepBooOpaznast. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reomerpuueckuii u pusnueckuii cmpici. Beruncienue uaTerpaina mo

dbopmyne HetoTona — JleiOauia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHUS

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

Bnanenue meromaMu J10Ka3aTeNbCTB, ITOPUTMaMH peELICHUs 3ajady;
yMeHue (opMyIupoBaTh U ONEPUPOBATh MOHATHSAMM: OIpe/eNIeHue,
aKCUOMa, TeopeMma, CIEACTBUE, CBONCTBO, IPU3HAK, J0KAa3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIHPOBAThH
o0paTHOE M MPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE pPACCYKIEHUS IpU pPELIEHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpAaLUU Hal
MHOXECTBaMH; YMEHHE HCIOJb30BaThb TEOPETUKO-MHOXKECTBEHHBII
anmnapar Juis ONUCaHUs pealbHbIX MPOLECCOB U SBJICHUHN U IIPU PELICHUN
3ajjay, B TOM 4MCJIE€ W3 JPYrUX Y4YeOHBIX INPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U ONUCHIBaTh Ipadbl pasIUYHBIMU

crocob6aMu; UCIONIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBarh MOHATUSMHU: HaTypalbHOE YHCIIO, II€JI0€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTEIEM, KOPEHb HATypaJIbHON CTENIEHHU, CTEIIEHb
C paluOoHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEHCTBUTEIbHBIM
nokaszarenaeM, Jorapupm 4YHMCIa, CHUHYC, KOCHMHYC M  TaHTEHC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK IO MOXYJI0, PalMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
palOHaIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKK JI€IMMOCTH, HAaUMEHBIIMA OOIIMH AETUTeNb U HauMEHbIIee
o01iee KpaTHOe, aropuT™M EBKINIa U pEIIeHUH 3a]1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHMS;  yYMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU M Jorapupmamu, npeodpazoBaHus IpPOOHO-pallOHATBHBIX

BLIpa)KeHHfI; YMCHHE ONCPUPOBATH IMOHATHAMHA: IMOCJICAOBATCILHOCTD,




apupmMeTHuecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OeckoHeYyHO yOBbIBamoIiasi TEeOMETpHUYEcKass Mporpeccusi; yMEHHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX 4ucell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUEe NEHCTBUS C KOMIUIEKCHBIMH YHUCIIAMH; IMPHBOJIUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEJ;  OINEepUpOBaTh
HNOHATHSIMM:  MaTpuma 2x2  u  3x3, onpenenurenb  MaTpULBL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIE, MPPALMOHAIIBHBIE,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILBIO PA3JIMYHBIX NPUEMOB; pEIIAThH
YPAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUs MaTeMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayK! U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYyHKLIMU Ha IPOMEXKYTKE, HepepbIBHAs (YHKIIMS, aCUMIITOTHI Ipaduka
GyHKIMM, 1epBasi ¥ BTOpasi MPOU3BOAHAS (PYHKIIMH, TEOMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OINpeaeTIEHHBIN
MHTETpall; YMEHHE HAaXOJIWUThb aCUMNTOTHI rpaduka (yHKIUH; yMEHUE
BBIUNCIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YacTHOIO U
KOMIO3UIMN (YHKIMI, HAXOJUTh YpaBHEHHE KacaTeJIbHOM K rpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh IPOU3BOJIHYIO JI HCCIEAOBAaHUSA (YHKIIHM,
HaXOJUTh HAWOOJbIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpauKd MHOTOYJIEHOB C MCIIOJIb30BAaHHEM ammapaTa MaTeMaTH4eCcKOro
aHaINW3a; NPUMEHATh NPOU3BOAHYIO MU HAXOXKAEHUS HAWIy4dlIEro

p€mi€HUA B HNPHUKIAJAHBIX, B TOM YHCJIIC COHAIBHO-DKOHOMHWYCCKUX M




(GU3HYECKUX 3a/layax; HaXOIUTh TUIOMIAAN U 00bEMBI (PUTYp C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpBI MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

oMoIIbI0 AuddepeHITnaIbHbIX YpaBHECHUH

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKIWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMU, @OKa3aTelabHas M Jorapudmuyeckas QYHKLUUU; YyMEHUE
CTpOUTh TpadUKU H3yYCHHBIX (YHKUIUH, BBIIOJIHATH MPeoOpa3zoBaHUs
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh T'papUKH sl U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, MPU pEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 peasbHOM JKU3HU; BBIpaXaTb (OpMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIIB30BaTh CBOiMCTBa W rpadukm QyHKOMA Uis
peleHys] ypaBHEHUH, HEPaBEHCTB U 3a/1a4 ¢ IapamMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBbIC 33/a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 33/1a4 U3 00JacTy yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4yM, MCCIIEJOBAThb IIOJIYyYEHHOE DEIICHHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMATUKH; COCTABJIATH BBIPAYKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCIEN0BATh IIOCTPOEHHBIE MOJECIA C UCIOJIB30BAHMEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

VYMeHue onepupoBaTh MOHATUSAMU: CpeHee apudMeTHueckoe, MeIuaHa,
HauOosblllee W  HaWUMEHbIllee 3HA4YeHMs, pa3Max, JuUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEeHHe U3BJIeKaTh,
MHTEPIPETUPOBaTh MH(GOPMALMIO, MPEACTABIEHHYIO B TaliuIax, Ha
quarpaMmax, rpagukax, OTpaXxarollyto CBOMCTBA pealbHbBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJUI U THArpaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpaguueckux MEeTOJOB M  JJIEKTPOHHBIX  CPEICTB; Trpaduuecku
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIbIO  JHarpaMm

paccenBaHMs U JINHEWHON PErpeccuu




YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIY9alHOTO COOBITHSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJB30BAaHHEM TI'paUUYeCKUX METOJOB; NPUMEHSTH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (POpMyiy IOIHON
BEepOSATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (PaKThl U GOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
MOHATUSIMH: CIIlydaiiHas BEJWYHMHA, paCIpeleiCHUE BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIyYallHOW  BEJIMYWHBI, (QYHKIHUU paclpelesieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO W HOPMAJIBHOTO pPaCHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX PACHpPEICICHUH JUIs
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE IPHBOIAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh TOHSATHSIMH: COYECTAaHHE, TEPECTAaHOBKA,
YHUCII0O COYETAHWM, YHCIO TEpecTaHOBOK; OwmHOM HbIOTOHA, yMmeHHe
NPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHUSI IS PEIICHHS 3a]1a4;
OIICHHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IeHHLIﬁ pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroil,
JBYTpaHHBIA Yroji, TPEXTPaHHBIM yroj, CKpEeIIMBAIOLIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY IPSIMOM M IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3a1a4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEro MHpA; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOILIBI0 TI'€OMETPUUECKUX TMOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aaUU

10

YMeHue onepupoBaTh MOHATUSIMHU: IIOMAAL (GUTYpPHI, 00béM (QUTYpHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHKA,
KyO, Tapajuienenunen, mNpu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpaleHus, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUIBI, TMPU3MBI, KOHYycCa, IWIMHApA, 00BEM KyOa,

IpAMOYTOJIBHOI'O IMapauiCICinuieaa, nupaMuabl, HIpPU3Mbl, LOUIAHApPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUECHUs KOHYca W LIWIMHIpA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YUCJIE C TOMOILBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
dbopMynupoBaTh ONpesesieHus u3y4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOHMCTBax W NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OMpoBepraTh HX; YyMEHHE MPOBOAUTH KiaccHUpUKanuioo ¢GUryp Imo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUMA

11
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YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOA00Us, MOAO0OHBIE GUTYPBI; YMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTCKTYpEe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (IIMHA,
yroj, IUIOIIAAb, OOBEM) MPHU pPEUICHHH 3ala4 W3 APYrUX Y4eOHBIX
MIPEIMETOB M M3 PEATBHOMN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUECKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmAJb, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METOJbI, B TOM YHCJIE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCA, [IWINHIPA, TUIOMAAb cepsl;
00BEM KyDa, MPSIMOYTOJBHOTO MapaijiesienuIea, MUPaMUIbl, PU3MEI,
WINHApPA, KOHYyca, Iapa; yMEHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

oJI00HBIX QUryp

YMeHue onepupoBaTh MOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3NIOKEHHWE BeKTopa 1o 0asucy,
CKaJIIPHOE TIPOW3BEICHUE, BEKTOPHOE IPOM3BEICHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METO.
JUIS peIIeHWs TEOMETPUYCCKMX 3ajJad W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHue BbIOMpATh MOIXOISIIUAN METON Ui PEHICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHMKH B HW3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX ~ MPOIECCOB M  SIBIICHUM, YMEHHE paclio3HaBaTh

IMMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBE€, YMCHHC IIPUBOJIUTH




INpUMEPBI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUHUCKON W  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ 3JIEMEHT COAECPKaHUSA

Koxn

1 Yucna v BBIYKCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- Panuonanbnple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOM, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATYpaJIbHOM cTeneHu. JeHcTBHA ¢ apuMETHUYECKUMH
' KOPHSIMM HaTypaJbHON CTEIIEHH

14 Crenens ¢ nenbim nokaszareneM. CTENeHb ¢ palMOHAIBHBIM NT0Ka3areneM. CBOMCTBa
' CTENEHU

s CuHyC, KOCMHYC M TaHI€HC 4YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnyHble U HaTypalbHbIE JOrapupMbl

JeiictBuTtenpHble uyncna. ApupMeTHyecKkue omnepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciamu. [IpubnnxEHHble BBIYUCIECHUS, IpaBUia OKPYIJIEHUS, IPUKUIKA U OL[CHKA
pe3yJsbTaTa BBIYUCICHNUN

1.8 [IpeobpaszoBanue BrIpaxeHUN

1.9 KommnekcHele yncna
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 Hensle 1 1poGHO-palioHaIbHbIE YPaBHEHUS

2.2 HppauronanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs

2.5 Lenble n 1poOGHO-palIMOHANTbHBIE HEPABEHCTBA

2.6 HppanuonaibHble HEPaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckne HEpaBeHCTBA

2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHU W HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMU

2.11

Matpuia cuctembl TMHEWHBIX ypaBHEeHUH. OnpeaenuTenb MaTpUIIbl




3 DyHKINUH U TpaPUKH
31 OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuMU. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkuuu. Hymum Qysknum.
39 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumymMbl 1 MHHUMYMBI (GyHKkuud. Hawmbonblnee M HauMeHbIlee 3HAYEHUE
(GYHKLINHU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM W IefdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33aHUSI IOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyia CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (QYHKLINH
[TpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHrne HanOoNbIIero ¥ HauMEHbBIIET0 3HAYeHUs] (PYHKIMHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluy Hajli MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BPALLEHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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