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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYEeCKOTO
aHanu3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCYIapPCTBEHHOIO 00Pa30BaTENIBHOIO CTAHIAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHSA IUUYHOCTU O0OYHAIOIIHUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBISETCA OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMEeYMBAET HWHCTPYMEHTAIbHYIO 0a3y Il U3y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroid CTOPOHBI, POPMUPYET JOTUYECKOE U
a0CTpaKkTHOE MBIIUICHUE Yy4YalllMXCsl Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOT'O0 Kypca y4alllMecs OBJIaJ€BAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOUN opme.

Kypc anreOpsl u Hauan MaTeMaTuueCKOro aHajin3a 3aKJIabIBAET OCHOBY IS
YCIICIIHOTO OBJAJCHUS 3aKOHaMM (PU3UKW, XUMUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKM U OOIIECTBEHHOW JKU3HM, IO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(DPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
a0CTpPaKTHBIMU U JIOTMYECKH CTPOTHUMH MaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAeT yMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaThH HWCTUHHOCTH
YTBEPIXKJEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3allUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHne. B xome n3ydenus
anreOppl W Havall MaTEMaTUYeCKOro aHajiu3a B CTapIlleil IIKoJie Yydaliuecs
MOJYy4alOT HOBBIM ONBIT PEIICHUS TMNPUKIAAHBIX 3a7ad, CaMOCTOSTEIBLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CUTYallMd W WHTEpHpeTaIluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSITCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BbIJAIOIIUMUCA
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOMIMNA (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOUW MesITeIIbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMAaHUs U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOydeHus airedpe M HadyalaM MaTeMaTHYeCKOTrO
aHaJIK3a JIKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYeCKOro aHAJIM3a» BKIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUA: «YUucna u BBIYUCIEHUNY,
«Dynkun  u - rpadukm»y, «YpaBHeHHsT U HepaBeHCTBa», «Hauama
MaTeMaTU4eCcKoro aHanusza», «MHoOxkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSHKEHHH JBYX JIET
oOyueHusi B CTaplleil IIKoJie, €CTECTBEHHO JOMOJHSSA APYr ApPyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIA Kypc  SABISIETCSA
UHTErPATUBHBIM, TOCKOJBKY OOBEOUHSET B ce0e COJAEpKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUIUIMH: anreOpa, TPUTrOHOMETPHsI, MATEMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak yuwamiuecs OBJIaZeBalOT BcE Ooiee
HIMPOKUM MATEMAaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (HOpMUpPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMATHYECKYIO MOJEIb PEaJbHON
CUTYyalluM, TPUMEHATh 3HAHUA, NOJyYeHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUYECKOTO aHaIM3a», JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHMPOBAHHON
MaTeMaTUYECKOU 3a7ja4M, a 3aTeM UHTEPIPETUPOBATH NIOJIyYEHHBIN PE3YIIbTAaT.

CopnepxaTenpHO-METOANYECKAs TUHUA «YUucna W BBIYMCIEHUSD 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiiedl mikoige oco0oe BHUMaHUE YIEISETCS
(GOpPMUPOBAHMIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMUYHBIX (OpPM 3amucu JCHCTBUTENBLHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIEHHUBATH
pe3ynbTar. OOyuaromuyecs NOJy4arOT HaBBIKM MNPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHGHUS JIEWCTBUIM C 4YWCIaMU, 3allUCaHHBIMA B CTaHIapTHOU (opme,
VICIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUsS W HEPABEHCTBA» PEANMU3YETCS HA TMPOTSHKEHHH BCETO
oOydyeHHMs] B CTapled IIKOJIe, TOCKOJbKY B KaXIOM pas3fesie MporpaMMbl
MPEAyCMOTPEHO PEILIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
pPa3IMYHBIMA METOAAMHU PELICHUs LEJbIX, PALMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIe yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKUIMHA C TOMOIIBIO TTPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7ad Ha
HaxXOXJE€HWE HaumOOJBIIMX W HAUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUI
BBIMOJHATh pacu€Tbl 1Mo ¢opMyniaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UppAIMOHANIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTEMEHUu U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIEee  pa3BUTUE  AJTOPUTMUYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEW B BHJIE PAaBEHCTB M HEPABEHCTB. AJreodpa
npegiaraeT 3(QQPEeKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HArJIAJHO JEMOHCTPHUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaQuKW» TECHO
NIEPEIUIETAETCS C IPYTUMH JIMHUAMHU Kypca, TIOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIbHOCTh U3y4YEeHUs MaTepHana. N3yuenue CTENIEHHO,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaduKoB, UCHIOIb30BAaHUE (DYHKUMN JUIsl pelleHus 3a4ad U3 APYTuX y4eOHbIX
IIPEIMETOB U PEAIBHOM KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosibllIoE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTU MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJMy4YEHHbIE (YHKLUHH, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON TUHUN HAIlEJICH Ha pPa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHoOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTnyeckoro aHalin3a» IO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaTeMAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX OOYYarolUMCS, Y KOTOPBIX MOSBISAETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTryp U OOBEMBI TEN, HAXOIUTh CKOPOCTU U
YCKOpEHMsl TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOjeNiedl peajbHbIX CHUTyalui,
HAXOXKJEHUSl HAWJY4YlIero pElIeHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMaTbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBILIUICHUS, (OPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKe U HcKycctBe. OOywaromuecs Yy3HAIOT O
BBIJAIOIINXCS PEe3yJIbTaTaX, IOJYYEHHBIX B XOJE PAa3BUTHS MaTEMATHKU KAk
HAyKH, U UX aBTOpax.

CopepxaTenpbHO-METOAUYECKas: TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  3JIEMEHTaM TEOPUM  MHOXKECTB. | €0pPEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKHU WU IMPEAJaratoT



Haubosiee YHUBEPCATbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MaTeMaTUKU U €€
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMaTHYECKUE TUCLUIUIMHBI B €IHHOE
uenoe. 1loatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TAaKK€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAHBI
c(opMUPOBATH HABBIKU [TOCTPOCHUSI MOJIENIEH PEAJIbHBIX CUTYALIUN, UCCIIETOBAHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VMHTEPIPETALNN TOJyYECHHBIX PE3yNbTaToB. Takue 3aaHus BIUIETEHBI B KaXIbId
U3 Pa3JeNIoB IIPOrPaMMBI, IOCKOJIBKY BECh MAaTepHall Kypca IHUPOKO UCIIOJIb3YETCs
JUISL pellieHusl PUKIAIHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPaKTHYECKUX 3a7ad
ydaliecs: pa3BUBAlOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAIOIHIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. [lesareabHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHM3yeTcs B MPOILECCEe U3YYEHHUs BCEX TeM Kypca «Anredpa v Hagaia
MaTEMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B ydeOHOM miiaHe Ha HM3yYE€HHE Kypca aureOpbl MU Hadal MaTEMaTUYECKOTO
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

Pannonansabpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OeCKOHEUHblE  mepuoAudeckue  Jpodu. ApudMeTHUYecKue  omnepanud  C
palMoHaNIbHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IuYHbIX OTpacien
3HAHUU U PEATBbHOM )KU3HH.

JenictBuTenpHble  4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIRHOTO 4Yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JlelicTBus ¢
apru(pMETUYECKUMH KOPHSMU HAaTypaJIbHOM CTENEHHU.

CuHHyC, KOCHHYC W TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBbIE
TPUTOHOMETpHUUECKHE (HOPMYIIBI.

YpaBHeHUe, KOpEeHb ypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix ¥ 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IppuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHHUIO MAaTEMaTUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAyKH U PeabHOU KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amaHust Gyskuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh ompeneneHus U MHOXECTBO 3HaueHUil pynkuuu. Hymm ynkumu.
[TpomMexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauk KOpHS 7-0i CTENEHHU.



Tpuronomerpuueckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasia MaTeMaTH4eCKOI0 aHAJIHU3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMeTpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH IeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLIEHTOB. VcCronb30BaHUE MPOTPECcCHH IS
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOIO armapara i OMUCAaHUS PEeaIbHBIX
IIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, TOKA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HarypanbHubie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKANTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHbIE YyPAaBHEHHS U1 HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUH. PelieHne NMpuKIaaHbIX 3a7a4 ¢ MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUN.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMH, CUCTEM U HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTell HayKu WU peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckne  pynkumu. IIpoMexyTkn  MOHOTOHHOCTH
¢yskmun. MakcumMyMbl 1 MUHUMYMbl QyHkiuu. HaunGosblnee u HauMeHblee
3HaYeHUe (PYHKIHMU HA IPOMEXKYTKE.

Tpuronometpuyeckue GyHKINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Wcnonp3oBanne TpadukoB (QYHKIUH A7 HWCCICIOBAHUS IIPOIIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3a7ady U3 JIPYTUX Y4eOHBIX
MPEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaju3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl pEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  (QU3NYECKUH  CMBICI
MIPOU3BOJTHOM.

[TpousBoguble  31eMeHTapHbIX  QyHKIui.  DopMmysnsl  HaXOXAECHUSA
MIPOU3BOJHON CyMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxk/ieHne HanboJbIero 1 HAaMMEHbILIET0 3HaueHUs1 PYHKIMU Ha
OTpE3KE.

[IpumMeHeHnEe TPOU3BOJHOM I HAXOXKACHUS HAWJIY4dllIer0 pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, [JIs ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wuterpan, ero reoMeTpudyeckuid ©u (uU3MYECKUW CMmbIcha. Brruucienue
uHTerpaina no gpopmyne Hetorona—IJleiiOHua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 ImpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AJOCTHUIKCHHUC Ha YPOBHEC CPCIHCTO 06HICFO 06p&30BaHI/IH CICAYOIHX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeameTa
«MaremaTuka» XapakTepU3yTCS:

['paxk1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKONU MO3UIIUHA OOYYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJCHUH,
IpoLenyp TpaXkIAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTyecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKCHHS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIKEHUN B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUIN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBOoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ IMHUTAaHKE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U

OTJIbIXa, perymnsipHas busnueckas aKTUBHOCTb); bu3ruecKoro
COBEPIIECHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIO0HUS; MHTEPECOM K
paznuyHbiM  chepam  TpoPeCCHOHATBHON  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccu W peanu3oBbIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHHEM BIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOM
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoldiieM;
OpPHUEHTAIIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW 1A PELICHUs 337a4y B
0o0JaCTH OKpy’Karomieil cpejpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIICICTBUU JUJIL OKPYKAIOIIEH CPEbI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKM H  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYeCKOM HayKh Kak cdepbl UYeIOBEUYEeCKOW ESITeNIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMOCTH JUIsl Pa3BUTUS LMBWIM3ALMU, OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MAaTEMaTUYECKOW KYyJIbTypOM KakK CpEICTBOM MO3HAHUA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYK) M HCCIEAOBATEIBCKYHO AESATEIBbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTpaMMBbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OellCTN8UAMU.

1)  Vuusepcanvnvie  no3nasamenvmuvie  Oeticmeus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJCamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY MOHATUAMH, (HOPMYITHPOBATH
OTpe/eNieHUs] TOHATHUW; YCTaHABIMBATh CYHICCTBEHHBIH  MPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



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

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

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEP)KICHUH (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBECHHBIE
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIICHUS, BHIOMpATh HambOOJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Bba3oBrle nccenoBaTelIbcKue JEUCTBUS:

UCIIOJIb30BaTh BOIMPOCH! KaK HCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpEUUE, MpolIemMy,
yCTaHAaBIMBaTh HCKOMOE€ M  JaHHoe, (OpMUPOBATH  THIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BbEeKTa, SIBJICHHUSA, TNPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITENILHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
NPOBEAEHHOTO HAOMIOIEHUS, UCCIEIOBaHMs, OLECHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpOIEcca, a TaKXKE BBIIBUTATH
MIPEIMOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH AepULINTH MHPOpPMAINK, JAHHBIX, HEOOXOAUMBIX IIJIsl OTBETA
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALUIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS,

CTPYKTYpUPOBaTh UHPOPMAIUIO, TPEJCTABIATh €€ B Pa3NUUYHBIX (opMmax,
WLTIOCTPUPOBATH TpapuuecKi;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamueénwvle Oelicmeus,  0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYUATOUWUXCSL.
OO01ieHue:

BOCIIpUHUMATh H  (GOPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHBIN pe3ysbTar;

B X0/ 00CYKIEHH 3a7]aBaTh BOIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBI, pelIaeMoi 3a/1a4u, BbICKa3bIBaTh UECH, HALIEJICHHBIE HAa MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3IM4Me€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
NPEACTaBIATh  pe3yJbTaThl  PEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOHW U
WHIUBUTyJIbHON pabOThI MPY PEIICHUH YUCOHBIX 3a71a4; TPUHUMAThH I1ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNiaTh BUABI PabOT, 10rOBapUBaThHCS, 00CYKAATh MPOIIECC
U pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBATh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH diI€HAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYACTHHUKAMHU B3aUMOJICHCTBHUS.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHS C

y4E€TOM HMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTpOJIb:

BJI1aA€Th HaBbIKaAMH MO3HAaBATEILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GI‘/'ICTBI/II\/'I N MBICJIIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACThb criocodaMu CaMOIIPOBECPKH, CaMOKOHTPOJII  IIpomecca u
pE3yjbTaTa PCUICHUSA MaTEMaTHYE€CKOMN 3aJa4u,



e TNPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IPU PEIICHUH
3a7a4i, BHOCUTHh KOPPEKTHBBI B [IECITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYTHOCTCH;

e OIGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTHKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTaTOB JIEATEIbHOCTH,
HAXOJIUTh OIMMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hayama MaTEMaTHIECKOTO aHATH3a»
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHMs JOKHO 0oOecreuuBaTh JTOCTHIKEHUE
CJIEYIOIIMX MPEAMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALAOHAIBHOE W JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U AeCATUYHAs 1pOOb, IPOLEHTHI.

Bomonusate  apudmernyeckue — omepauud € palUMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MPaBUia OKPYTICHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHHM.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJIBIM IOKa3aTejleM; CTaHJIapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASAUIYI0 (DOpPMY 3aIlMCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMH: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIUIA;
UCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIJla uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BemonuaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWA W  pellaTb OCHOBHBIE THINBI  LEJIBIX, PAalUMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YpaBHEHUSA U HEPABEHCTBA I PEILICHUSA MATEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U peasIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadyH, KCCIEA0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBarh MOHATUAMM: (YHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
ONpEe/leNeHNs] ¥ MHOXECTBO 3HadeHH (yHKuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBarh NOHATUAMM: YETHOCTh U HEYETHOCTh (YHKUIUHU, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A5 PEIICHUS] YypaBHEHUI.

Crpouth M unTaTh TpadUKu JTUHEHHON (QPYHKIUU, KBAAPATUYHON (PYHKIUH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBath rpaduku (QYHKUMA JUIs HCCIEIOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU pelIeHuH 3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIUUYMHAMH.

Havana maremMaTH4ecKOro aHajm3a

OnepupoBaTh TOHATHUAMHU: TOCIEAOBATEIBHOCTh, apUPMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaollas TeoMeTpudecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCAEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MIPOTPECCUM TSI PELIEHUS
pealibHBIX 3aJa4 MPUKIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, ONIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJjisl  OMHMCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 33aJad M3 APYTUX Y4eOHBIX
PEIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAETCHUE,  Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMH: HATypaJbHOE, IE€J0€ YHCIO; HCMHOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIENBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUJISL pELLICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAITMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSAMU: JOTapU(pM UYHCIIA, NECATHUYHBIE W HATypajbHBIC
aorapu@mel.



YpaBHeHMS U HEPaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHWM A NpeoOpa3oBaHUsA  BBIPAXKCHMIA;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIBI II0KA3aTEJIBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe mnpeoOpa3oBaHMsl  BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
ONEPUPOBATH MOHATUSAMU: JIOTapU(PMUUECKOE ypaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUM MU €€ DPEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM I PELICHUs PAKTUYECKUX 3a1ay.

HaxoauTp pemeHnst NpoCTENINX CHCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM annapara aareopsl.

DOyHkuHuU U rpadpuku

OnepupoBaTh MNOHATUAMM: [epuoANYEcKas  (QYHKUHS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMM, TOYKM JKCTpemMyMma (yHKIMH, HauOosblliee U
HauMEHbIllee 3HAUYCeHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEeI0BaHUS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBath MOHATUAMM: TpadUKH MOKA3ATEIbHOH, JorapupmMu4eckoil u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpauKy JTUHEHHBIX YpaBHEHUU
Y WCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBaTh rpadukd (QYyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCIUIUINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh MOHATUSIMH: HEMpEpbIBHAS (DYHKIMS; TPOU3BOAHAS (DYHKIIMH;
UCITI0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOJHON IJIs pelIeHUs
3a/1a4.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSI, YACTHOTO (QYHKIIHIA.

Hcnonb30oBaTh NPOU3BOAHYIO JJI HCCIIeOBaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K TIOCTPOEHUIO TPapUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ui HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U  HUHTErpajg; IOHUMATh
reOMEeTPUUYECKUN U (PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpal
o ¢popmyne Herorona—JIeliOruta.

Pemarpe npukiagHple 3aa4d, B TOM YHUCIIC COIIMAIBHO-DKOHOMHUYECKOTO W
(u3nUecKOro xapakrepa, CpeJICTBAMUA MaTEMaTHUYECKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHnoBaHue pa3jeioB U TeM
NPOrpaMmblI

MHoecTBa pallHOHAJIBHBIX U
NENCTBUTENbHBIX YKcel. PalinoHanbHbIe
YpaBHEHHUS U HEPABEHCTBA

Oynkuuu u rpapuku. CTeneHs ¢ HeIbiM
IIOKa3aTeneM

Apudmerndeckuil KOpeHb N—OH CTENEHU.
HppanmoHanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyiibl

TPUTOHOMETPUU. TpUrOHOMETpUYECKHE
ypaBHEHUs

ITocaenoBaTeIbHOCTH U Imporpeccuu

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HAHUM

KoauuecTBO 4acoB

Bcero

14

18

22

68

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThbI

DJIEeKTPOHHbBIE
(uudgposbie)
o0pa3oBaTtejibHbIE

pecypchbl

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

bubmuorexa [JOK
https://m.edsoo.ru/1568aba3

bubmuorexa [JOK
https://m.edsoo.ru/1568aba3

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

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

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




11 KJIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

Crenens ¢ pallMOHAIBHBIM ITOKA3aTEJIEM.
[TokazarenpHas Gynkmwms. [TokazarenpHbIe
YpaBHEHUS U HEPABEHCTBA

Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHEHHS U
HEPaBEHCTBA

Tpuronometrpuyeckue GyHKIMH U UX
rpaduku. TpuroHoMeTpuueckue
HEpaBEHCTBA

IIpoussoaHas. [IpumeHneHne Mpou3BOIHON
NHTerpan n ero npuMeHeHus
Cucremsbl ypaBHEHUN

Harypanbnsle u niensie yucna

[ToBTOpeHME, 0000IIIEHNE, CUCTEMATH3AIIH
3HAHHUH

KoauuecTBO 4acoB

Bcero

12

12

24

12

18

102

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbBIE
(uudgpossbIe)
o0pa3oBaTtejibHbIE

pecypchbl

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

bubmuorexa [JOK
https://m.edsoo.ru/f11c4afd

bubmuorexa [JOK
https://m.edsoo.ru/f11c4afd

bu6nmorexa [IOK
https://m.edsoo.ru/f11c4afd

bu6nuorexa [IOK
https://m.edsoo.ru/f11c4afd

bu6nuorexa [IOK
https://m.edsoo.ru/f11c4afd
bubanoreka LIOK
https://m.edsoo.ru/f11c4afd

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







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

MHOXeCTBO, Onepaluu HajJ MHOXKECTBAMH.
Juarpammsbl Diinepa—Benna

Parmonanpusie uncina. OOBIKHOBEHHBIE U
JECSITHYHBIC IPOOH, TTPOLICHTHI,
OCCKOHEYHBIC TIEPHOANYSCKHE APOOH

ApudmeTrueckue ornepaium ¢
paloHaIbHBIMU YHCIIAMU, IPE0OPa30BaAHU
YHUCJIOBBIX BBIPAKECHUM

[Tpumenenue apoGeil ¥ NPOLEHTOB ISt
pelIeHus NPUKIagHbIX 3a1a4 U3 Pa3IndHbIX
OTpacjeil 3HaHUH U peabHOU KU3HU
[Ipumenenue npoOeit U IPOLIEHTOB TSt
pelIeHus NPUKIagHbIX 3a1a4 U3 Pa3IndHbIX
OTpacjeil 3HaHUW U peaNbHOU KU3HU
HeiicTBuTenbHble yncia. PalimonaabHbie U
MPPALMOHAIIBHBIE YHCIIA

Apudmernueckre onepaum ¢
JENUCTBUTEIBHBIMY YU CIIaAMU
[TpuOnmxEHHBIE BBIYUCIIEHUS, TIPaBUIIa

OKpYTJICHUS, TPUKUIKA U OLEHKA PE3YJIbTaTa
BBIYHUCIIEHUN

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTuyeckue
padoThbI

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/746d5dce

bubnuorexa [JOK
https://m.edsoo.ru/be888093

bubnuorexa [JOK
https://m.edsoo.ru/4d7f95fe

bu6anoreka LIOK
https://m.edsoo.ru/44dd 1046

bubanoreka LIOK
https://m.edsoo.ru/d99d8c74

bubnuorexa [IOK
https://m.edsoo.ru/2f36a36f

bubnunorexa LIOK
https://m.edsoo.ru/a97a12d9

bubanoreka IIOK
https://m.edsoo.ru/cb723fbd




10

11

12

13

14

15

16

17

18

19

20

ToxxaecTBa U TOKIAECTBEHHBIC
peoOpa3oBaHUs

VYpaBHeHHEe, KOPEHb YPaBHEHUS
HepaBeHncTBo, peieHre HepaBeHCTBA

Merto nHTEpBAIOB

Pemenue nenbix 1 JpoOHO-pALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB

KontponbHas padora mo teme "MHOXKecTBa
paIMOHATIBbHBIX U IEHCTBUTENbHBIX YHCET.
PanmonansHble ypaBHEHUS U HEPABEHCTB"

OyHKIHMA, CTIOCOObI 3a1aHus (PYHKIUH.
B3aumuo obpaTtHble hyHKIIUN

I'paduk pynkuun. O6acTh onpeneacHus u
MHO>K€CTBO 3HaueHUH pyHKuuu. Hynm
¢ynkuuu. [IpoMexxyTKH 3HaKOIOCTOSHCTBA

UYErHble U HEYETHBIE PYHKITUU

CreneHnb ¢ 1eJIBIM ITOKa3aTeaeM.
CrannaptHas popma 3amnucu
JNIEUCTBUTEIILHOIO YHCIIa
Hcnonk3oBanue moaxossien hopMbl
3aIlMCHU JICHCTBUTEIBHBIX YHCET I
perieHus MPaKTUIECKHUX 3a/1a4d U
MIPEACTABICHUS JaHHBIX

CrenenHast GyHKIHUS C HATYpaJIbHBIM U

but6mmoreka [IOK
https://m.edsoo.ru/3a23acl5

but6mmoreka [IOK
https://m.edsoo.ru/11ac68be
but6mmoreka [IOK
https://m.edsoo.ru/50bdf26d
but6mmoreka [IOK
https://m.edsoo.ru/775f5d99

bubmuoreka [{OK
https://m.edsoo.ru/6ec7al107

bubnunoreka LIOK
https://m.edsoo.ru/1914a389

bubnunoreka LIOK
https://m.edsoo.ru/226eeabf

bu6nmorexa LIOK
https://m.edsoo.ru/763e75ee

bu6nunorexa LIOK
https://m.edsoo.ru/ff4564ad

bu6nunorexa LIOK
https://m.edsoo.ru/66446d3e

bubnunotexa LIOK
https://m.edsoo.ru/6eadc6f1

bubnunorexa LIOK



21

22

23

24

25

26

27

28

29

30

31

32

33

34

1enbIM noka3ateneM. E€ cBoiicTBa 1 rpaduk

Apudmernieckuil KOpeHb HaTypaJIbHOU
CTCIICHH

Apudmernieckuil KOpeHb HaTypaIbHON
CTEIIEHU

CaoiicTBa apuPpMETHICCKOTO KOPHS
HaTypaJlbHOMN CTETIEHU

CaoiicTBa apu(pMETHIECKOTO KOPHS
HATYPaJbHON CTEIICHH

CaoiicTBa apu(pMETHIECKOTO KOPHS
HaTypaJIbHOW CTEIEHU

JleiicTBus ¢ apuMETUUCCKUMHU KOPHAMHU N—
OU CTEIeHn

JleiicTBHsI ¢ apruMETHICSCKUMH KOPHSIMH N—
OU CTEIeHu

JleiicTBus ¢ apu(pMETHUECKUMU KOPHSIMH N—
Ol cTeneHu

JleiicTBust ¢ apupMETHUECKUMH KOPHSIMH N—
OU cTeneHu

JleiicTBusI ¢ apu(pMETHUECKUMU KOPHSIMH N—
OM cTeneHu

Pemenne nppanoHaNbHBIX YPaBHEHUN U
HEPABEHCTB

Pemienue uppanmoHanbHBIX YpaBHEHUH U
HEPABEHCTB

Pemrenne nppanoHaNbHBIX YPaBHEHUN U
HEPABEHCTB

Pemenue nppanmoHaibHbIX YpaBHEHUH U

https://m.edsoo.ru/3f25a047

bubnunoreka LIOK
https://m.edsoo.ru/d82c¢36d4

bu6nmoreka [IOK
https://m.edsoo.ru/fe7fc4db

bu6nmoreka [IOK
https://m.edsoo.ru/d0f0b260

bubnunoreka LIOK
https://m.edsoo.ru/c3389865

bubmuoreka [IOK
https://m.edsoo.ru/444c4b9c

bubnunoreka LIOK
https://m.edsoo.ru/54b815¢c5

bubnunoreka LIOK
https://m.edsoo.ru/83105a0e

bu6nunorexa LIOK
https://m.edsoo.ru/2ablc7bc

bubmnoreka IIOK
https://m.edsoo.ru/eacb053c

bubmnoreka IIOK
https://m.edsoo.ru/8a5adaS1

bu6nunorexa LIOK
https://m.edsoo.ru/69106ae7

but6mmoreka [IOK
https://m.edsoo.ru/9362fea9

bubanoreka IJOK
https://m.edsoo.ru/78d9b391

bubnunorexa LIOK



35

36

37

38

39

40

41

42

43

44

45

46

HCpPaBCHCTB

Pemrenne nppanMoOHaIbHBIX YPaBHEHUN U
HEPABCHCTB

CaoiicTBa U rpaduk KOpHS N-0i CTENEHN

CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

KonTponbhas padota no teme
"ApudmeTndeckuii KOpeHb N—Oi CTETIICHHU.
WppatnmonansHble ypaBHEHUS U
HepaBeHCTBA"

CuHyC, KOCHUHYC U TAHT'€HC YHUCIIOBOIO
aprymeHra

CuHyC, KOCHHYC U TAHT'€HC YHCIIOBOIO
aprymeHra

ApKcuHYC, apKKOCHUHYC U apKTaHT'€HC
YKCIIOBOTO apryMeHTa

ApKcuHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHUX
(yHKIUH YHMCI0OBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
OIIpeAEIEHUE TPUTOHOMETPHUUECKHUX
(YHKIMH YHUCIOBOTO apryMeHTa

OcCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYIIBI

OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBI

https://m.edsoo.ru/de7ca33e
bubnunoreka LIOK
https://m.edsoo.ru/87e5e52d
bubnunorexa LIOK
https://m.edsoo.ru/ebOcc5e3

bubnunorexa LIOK
https://m.edsoo.ru/5f29b9b5

bubnunoreka LIOK
https://m.edsoo.ru/f13af630

bubnunoreka LIOK
https://m.edsoo.ru/5f605ed0

bubnuoreka [IOK
https://m.edsoo.ru/ec9f4d78

bubmnoreka IIOK
https://m.edsoo.ru/b8f5d49a

bubmnoreka IIOK
https://m.edsoo.ru/f1{f9220

bu6nunorexa LIOK
https://m.edsoo.ru/6df195a0

bubnunorexa LIOK
https://m.edsoo.ru/6b61c578

but6mmoreka [IOK
https://m.edsoo.ru/6ed2b3ba

bubnunorexa LIOK




47

48

49

50

51

52

53

54

55

56

57

58

59

60

OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI

OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI

[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUIN

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPA)KCHUI

[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKEHU I

[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPA)KCHUI

[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHU I

Pelrenne TpUroHOMETPUYECKUX YPAaBHEHUM
PelreHne TpUroHOMETPUYECKUX YPAaBHEHUM
Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHUN
Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN
Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHHUM

Pemenne TpUroHoMeTpUUECKUX YpaBHEHUI

00061enue o remaM "OCHOBHEIE

https://m.edsoo.ru/fcdd2a2e
bu6nmoreka [IOK
https://m.edsoo.ru/b8a0ff2f
bubnunorexa LIOK
https://m.edsoo.ru/12d1413c¢

bu6nmmoreka [IOK
https://m.edsoo.ru/e248c5fc

bubmuoreka [{OK
https://m.edsoo.ru/09basSb3d

bubnunoreka LIOK
https://m.edsoo.ru/1f4655da

bubnuoreka [{OK
https://m.edsoo.ru/76ce9958

bubmuoreka [IOK
https://m.edsoo.ru/8fa598b5

bu6nmorexa LIOK
https://m.edsoo.ru/6baefe19
bu6nunorexa LIOK
https://m.edsoo.ru/alf8d141
bu6nunorexa LIOK
https://m.edsoo.ru/65a0f2d0
bu6nunorexa LIOK
https://m.edsoo.ru/0d8a770d
but6mmoreka [IOK
https://m.edsoo.ru/cec28774
but6mmoreka [IOK
https://m.edsoo.ru/ebeec650
bubanoreka IJOK




61

62

63

64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

TPUTOHOMETpUUECKUE (HOPMYJIBI.
Tpuronomerpuyeckue ypaBHeHUs "

Kontponbnas padota nmo teme "dopmyiibr
TPUTOHOMETPHH. TpPUTrOHOMETpUYECKUE
ypaBHeHus'"/Bcepoccuiickas mpoBepovYHas
paborta

HroroBast KOHTpOJIbHAs paboTa /
Bcepoccuiickas mpoBepouHas paboTa
O0001menne, cucTeMaTH3alUs 3HAHUH 3a
Kypc anreOpbl ¥ HadaJl MaTeMaTHIeCKOTO
anHayimza 10 kiacca

ApudmeTrnueckas U reoMeTpuyYecKas
nporpeccuu. Mcnonp3oBaHne IPOTrpeccuu

AJIg pCIICHUA pCalIbHBIX 3aiad IMPUKIaJHOIO

Xapakrepa

beckoneuHo yObIBarolasi reoMeTpu4ecKas
nporpeccus. Cymma 6€CKOHEUHO
yOBbIBaroIEll TeOMETPUUECKON TPOrPECCUU

cDOpMYJ'IEI CJIOKHBIX ITPOLUCHTOB

dopmyJia CIOKHBIX MPOLIEHTOB

O0001enue, cucTeMaTH3allks 3HaHUH 3a
Kypc aJireOphbl ¥ Ha4ajl MaTeMaTHYeCKOTro
agammiza 10 xnacca

68

https://m.edsoo.ru/ae44acdc

bubnunorexa LIOK
https://m.edsoo.ru/b46a8228

bubnunorexa LIOK
https://m.edsoo.ru/188bbf6e

bubmuoreka [{OK
https://m.edsoo.ru/33e6629¢

bubmuoreka [{OK
https://m.edsoo.ru/d36669f8

bu6nunorexa LIOK
https://m.edsoo.ru/1cbf72b1

bu6nunorexa LIOK
https://m.edsoo.ru/538fc437

bu6nunorexa LIOK
https://m.edsoo.ru/c2627eca

bubnunotexa LIOK
https://m.edsoo.ru/49f1b827




11 KJIACC

Ne
n/n

10

11

Tema ypoka

CreneHb ¢ palrOHAJIBHBIM IIOKa3aTCJIEM

CBoiicTBa cTeneHu

[TpeoOpa3zoBaHue BbIpaKEHH, COAEpIKALUX
palnoHaIbHbIE CTETICHU

[IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX
palroHaIbHBIE CTETICHH

[TpeoOpa3zoBaHue BbIpaXKEHH, COAEPIKALIUX
paloHaIbHBIE CTETICHH

ITokazaTenbHbIE YPaBHCHUA U HCPABCHCTBA

IlokazarenpHEIC YPaBHCHUA U HCPABCHCTBA

IlokazarenpHEIC YPaBHCHUA U HCPABCHCTBA

IToxasaTenpHBIC YPaBHCHUA U HCPABCHCTBA

IToxasaTenpHBIC YPaBHCHUA U HCPABCHCTBA

[TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbIE
nugposeie
o0pa3oBaTejibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/a52939b3

bubnunoreka LIOK
https://m.edsoo.ru/ff601408

bubnunoreka LIOK
https://m.edsoo.ru/3d87¢248

bubmuoreka [IOK
https://m.edsoo.ru/343c6b64

bubmuoreka [IOK
https://m.edsoo.ru/4064d354

bubnunorexa LIOK
https://m.edsoo.ru/be76320c
bu6nmorexa [IOK
https://m.edsoo.ru/3d408009
bu6nmorexa [IOK
https://m.edsoo.ru/bd5ff0ec
bu6nunorexa LIOK
https://m.edsoo.ru/cebf10c6
but6mmoreka [IOK
https://m.edsoo.ru/536de727

bubanoreka IJOK
https://m.edsoo.ru/85bc8132




12

13

14

15

16

17

18

19

20

21

22

23

24

Kontposnbnas padora o teme "CremneHs ¢
paloHaIbHBIM NOKa3aTeneM. [lokazaTenbHas
¢dbynkus. [loka3aTenbHble ypaBHEHUS U
HepaBeHcTBa"

Jlorapudm ymncna

JlecaTUUHBIE U HATYpAIbHBIC JTOTapH(PMbI

[IpeoOpazoBanne BBIpAKEHHIA, COACPIKALIIX
J0rapuQMbl

[IpeoOpa3oBaHue BBIpAXKCHUI, COACPIKAIIIMX
JorapupMbl

[IpeoOpazoBanue BEIpaXEHUH, COTECPIKALTUX
sorapupMbl

[Ipeo6pa3oBanue BbIpakeHUH, coaepKalnux
aorapudmsl

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA
Jlorapudmuueckre ypaBHEHUs] U HEPABEHCTBA

Jlorapudmuueckre ypaBHEHHUSI U HEPAaBEHCTBA

Jlorapudmuueckas pyHkuus, €€ cBOWCTBA U
rpaduk
Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U
rpaduk

but6mmoreka [IOK
https://m.edsoo.ru/58e8e2{2

but6mmoreka [IOK
https://m.edsoo.ru/3e3230d4

but6mmoreka [IOK
https://m.edsoo.ru/1ea72162

bubmuoreka [{OK
https://m.edsoo.ru/da48154c¢

bubmuoreka [IOK
https://m.edsoo.ru/4beff03b

bubnunoreka LIOK
https://m.edsoo.ru/fe189f2d

bubnuoreka [{OK
https://m.edsoo.ru/fadb8aas

bu6nmorexa [IOK
https://m.edsoo.ru/3034724¢
bu6nmorexa [IOK
https://m.edsoo.ru/712ac2d9
bu6anoreka LIOK
https://m.edsoo.ru/9e3f4bc9
bu6anoreka LIOK
https://m.edsoo.ru/15bclctb

but6mmorekxa [IOK
https://m.edsoo.ru/d68bbe9d

bubnunorexa LIOK
https://m.edsoo.ru/9d102051
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26

27

28

29

30

31

32

33

34

35

36

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA
u rpaduxu
Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA
U rpaduku
Tpuronomerpuieckue GyHKINHU, UX CBOICTBA
u rpaduku
Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA
u rpaduku

[TpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
[TpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
[IpuMepsl TPUTOHOMETPUIECKUX HEPABEHCTB

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

KonTponbHas pabora no teme
"Jlorapupmuueckas GyHKIHUS.
Jlorapudmuueckre ypaBHEHUS U
HepaBeHCTBa. TpuroHoMeTpuyeckne QyHKIIHN
U ux rpaduxu. TpuronomMerpudeckue
HepaBeHcTBa"

HenpepoiBHble GyHKINN
MeTto1 MHTEPBAJIOB JUIsl PELICHNUS HEPABEHCTB

Merton HUHTCPBAJIOB U1 pCIICHUA HCPABCHCTB

bu6nmoreka [IOK
https://m.edsoo.ru/beeff646
bubnunoreka LIOK
https://m.edsoo.ru/d2e4601b

bu6nuoreka [IOK
https://m.edsoo.ru/ba9da96d

bu6nmmoreka [IOK
https://m.edsoo.ru/24ab3c53

bubnuoreka [{OK
https://m.edsoo.ru/5272b9al

bubmuoreka [IOK
https://m.edsoo.ru/0c837397

bubmuoreka [IOK
https://m.edsoo.ru/e6e1901f

bubmuoreka [IOK
https://m.edsoo.ru/0f903c¢75

bubmnoreka IJOK
https://m.edsoo.ru/10130727

bubmnoreka IIOK
https://m.edsoo.ru/403bfb0d

but6mmorekxa [IOK
https://m.edsoo.ru/6db0b423

bubnunorexa LIOK
https://m.edsoo.ru/0adbcelb
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43

44

45

46

47

48

49

50

[IpousBoanas GpyHKIUN

[IpousBoanas pyHKIUU

I'eomerpuueckuii u HpuU3NIECKUA CMBICI
IIPOU3BOJHOM

['eomeTpuyeckuii U GU3NIECKUN CMBICIT
MIPOU3BOIHOM

[TpousBoHBIE IeMEHTaPHBIX (PYHKINN

[TpousBoHBIE JIeMEHTAPHBIX (PYHKINN

[Tpou3BoiHas CyMMBbI, IPOU3BEICHHUS,
4acTHOIrO (PyHKIMH

[IpousBonHas CyMMbl, IPOU3BEICHMS,
4aCcTHOTrO (PYHKIMH

[IpousBonHas cyMMbl, TPOU3BEACHMUS,
YacTHOTO (PyHKUUH

[TpuMmeHeHne NPOM3BOJHON K UCCIIEIOBAaHUIO
(GYyHKIMH HA MOHOTOHHOCTb U AKCTPEMYMBI
[IpumeneHne Mpou3BOIHON K HCCIIET0BAHUIO
(GYHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI
[TprmeHeHre TpOU3BOJHON K UCCIIEIOBAaHUIO
GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpumeHneHne Mponu3BOIHON K HCCIIET0BAHUIO
(GYyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI
Haxoxnenre HanbobIero 1 HAMMEHbIIEro
3HaYeHUs (QYHKIIMU Ha OTpE3Ke

bu6nmoreka [IOK
https://m.edsoo.ru/0731ad3d

bubnunoreka LIOK
https://m.edsoo.ru/723dd608
bu6nmmoreka [IOK
https://m.edsoo.ru/6¢8d36ff
bu6nuoreka [IOK
https://m.edsoo.ru/a413eca9

bubmuoreka [{OK
https://m.edsoo.ru/c7550e5f
bubmuoreka [IOK
https://m.edsoo.ru/14ab3cdb

bubmuoreka [IOK
https://m.edsoo.ru/c12a0552

bubnunoreka LIOK
https://m.edsoo.ru/d598f201

bu6nunorexa LIOK
https://m.edsoo.ru/1de34d4d

bu6nmorexa [IOK
https://m.edsoo.ru/17af2df9

bubmnoreka IJOK
https://m.edsoo.ru/a8ca5Sad4

bubmuorexa [{OK
https://m.edsoo.ru/0Ob411edd

but6mmoreka [IOK
https://m.edsoo.ru/caf9bd2f

bubanoreka IJOK
https://m.edsoo.ru/fac78f05
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Haxoxenne HanOoIIbIIero 1 HaMMEeHbBIIETO
3Ha4YeHUs (QYHKIMU Ha OTPE3Ke

Haxoxnenve HanbobIero 1 HAMMEHbIIET 0
3HaYeHUs (PYHKIIMH Ha OTPE3Ke

Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
3Ha4YeHUs (QYHKIIMU Ha OTPE3KE

Haxosxnenne HanOobIIero 1 HAUMEHBLIETO
3HaYeHUs (QYHKIIMU Ha OTPE3KE

Haxoxnenue HanOOIBIIEro U HAaMMEHBIIIETO
3Ha4YCHUA (I)YHKI_II/II/I Ha OTPE3KE

IIprumeHeHnre npou3BOIHOM [l HAXOKACHUS
HAaWJIy4lIEro peuICHUs B TPUKIIAIHBIX
3a/1a4ax, Ui ONPEEICHUs CKOPOCTH
mpolecca, 3a1aHHoro GopMyIIoi UiIn
rpagukoM

KonTponsnas pabora no teme "IIponsBoaHast.

[Ipumenenue npous3BoiHON"

[TepBoobOpasnasi. Tabnuna nepBooOpasHbIX

[TepBooOpasnasi. Tabnuna nepBooOpasHbIX

Wurerpan, reomerpuueckuii 1 Gu3NIeCKuit
CMBICJI HHTETpaJIa

WnTerpan, reomeTpuueckuit 1 pu3nyecKuii
CMBICJI HHTETpaJia

WuTerpain, reomeTpudeckuil U Gu3ndecKuit
CMBICJI HHTETpaJia

Brruucnenne uHTETpana mo Gopmyie

but6mmoreka [IOK
https://m.edsoo.ru/fb6a8act

bubnunoreka LIOK
https://m.edsoo.ru/cffcb7e5

but6mmoreka [IOK
https://m.edsoo.ru/d9469916

but6mmoreka [IOK
https://m.edsoo.ru/ad15000e

bubnunoreka LIOK
https://m.edsoo.ru/86adcbfd

bubnunoreka LIOK
https://m.edso0.ru/13205d80

bu6nunorexa LIOK
https://m.edsoo.ru/f8e¢d5f99

bu6nunorexa LIOK
https://m.edsoo.ru/d777edf8

bu6anoreka LIOK
https://m.edsoo0.ru/30c3697b

bu6nmorexa [IOK
https://m.edso0o0.ru/391272c9

bubnunorexa LIOK
https://m.edsoo.ru/d359fb5f

but6mmorekxa [IOK
https://m.edsoo.ru/07eb464b

bubanoreka [JOK
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74

Herorona—JleiiOuuma

Brrancnenue uaTErpana mo hopmyie
Herorona—JleliOuuma

Brruncnenue uHTErpana mo popmyiie
Herorona—JleitOnura

Brrurcnenue uHTerpaia mno popmyiie
Herorona—JleliOuuia

CucreMbl TUHENHBIX YPaBHEHUM

CucreMbl TUHENHBIX YPAaBHEHUN

Pemenre mpukiaaHbIX 33/1a4 ¢ ITOMOIIBIO
CHUCTEMbI JINHEUHBIX YpPaBHEHUI

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

CucTemMbl U COBOKYITHOCTH IIEJIBIX,
palMOHANTBHBIX, UPPALHUOHAIBHBIX,
MOKa3aTeJIbHBIX, JIOTApUPMUIECKUX
YpPaBHEHUI U HEPABEHCTB

CucTtembl U COBOKYITHOCTH IIEJIBIX,
palMOHANTBHBIX, UPPALHUOHAIBHBIX,
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpPaBHEHUI U HEPABEHCTB

CucTemMbl U COBOKYITHOCTH IIEJIBIX,
pPalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUH U HEPABEHCTB

CucteMsl u COBOKYITHOCTH LCJIBIX,

https://m.edsoo.ru/b9b225¢3

bubnunoreka LIOK
https://m.edsoo.ru/b800deb4

but6mmoreka [IOK
https://m.edsoo.ru/f5eed075

but6mmoreka [IOK
https://m.edsoo.ru/41da431a

bubnunoreka LIOK
https://m.edsoo.ru/b648235a
bubmuoreka [IOK
https://m.edsoo.ru/5ab83864

bubnunoreka LIOK
https://m.edsoo.ru/add65ee5

bubnunoreka LIOK
https://m.edsoo.ru/aa5962¢l

bu6nunorexa LIOK
https://m.edsoo.ru/48190472

bu6nmorexa LIOK
https://m.edsoo.ru/2dbd3859

bubnunorexa LIOK
https://m.edsoo.ru/7ab8d17e

bubnunorexa LIOK
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paluMOHAIBHBIX, UPPALUOHAIbHBIX,
MOKA3aTeNbHBIX, JOrapu(PMUUECKUX
YPaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpadukoB GyHKUMN A7
pEILIEHUs] ypaBHEHUHN U CUCTEM
Hcnonp3oBanue rpadgukoB GyHKIUN A7
pelleHUs] ypaBHEHUH U CUCTEM
[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHNUI0 MATEMaTUYECKUX

3aJa4 U 3a/1a4 U3 pa3IngHbIX 00JIacTed HAyKH

Y pEaJIbHOM KU3HU

KoHntpoinbHas padora o teme "MHTErpan u
ero npuMmeHeHus. Cuctemsl ypaBHeHUI"

HatypanbHble 1 1iejble uncia B 3aa4ax u3
peaJbHOM KU3HU

Harypanbnbie 1 1ienble yncna B 3aayax u3
pEATBHOM KU3HU

HarypaneHble 1 1enble yucna B 3aa4ax U3
peanbHOU KU3HU

HpI/I3HaKI/I JACITUMOCTHU LOECJIBIX YHUCCIT
HpI/I3HaKI/I JACITUMOCTHU LOECJIBIX YHUCCIT

HpI/ISHaKI/I JACIIUMOCTHU LECJIBIX YHUCEII

[ToBTOpenue, 06001IeHNE, cCCTEeMaTH3aIUs
3HaHWM. Y paBHEHUS

[ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs

https://m.edsoo.ru/81cccfe9

bubnunoreka LIOK
https://m.edso00.ru/039949bf

bubnunoreka LIOK
https://m.edsoo.ru/a7d95f79

bubmuoreka [{OK
https://m.edsoo.ru/ca878deb

bubmuoreka [IOK
https://m.edsoo.ru/471c735b

bubnunoreka LIOK
https://m.edsoo.ru/3cee1327

bu6nunorexa LIOK
https://m.edsoo.ru/a35al31d

bu6nunorexa LIOK
https://m.edsoo.ru/ef10c4f9

bu6nmorexa [IOK
https://m.edsoo.ru/51696a67

bu6nunorexa LIOK
https://m.edsoo.ru/fab81c0e
bubnunorexa LIOK
https://m.edsoo.ru/ef2c6e43

bubnunorexa LIOK
https://m.edsoo.ru/0312cf8¢

bubnunorexa LIOK
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99

100

3HAHUU. Y paBHEHUS

[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aIUs
3HAHUU. Y paBHEHUS

IToBTOpenue, 06001IEeHNE, CHCTEMAaTU3aINs
3HAaHUU. YpaBHEHUSA

[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aUs
3HAHUU. Y paBHEHUS

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUU. YpaBHEHUS

IToBTOpenue, 06001IICHNE, CHCTEMATH3AIHS
3HaHui. HepaBeHcTBa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HaHui. HepaBeHcTBa

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3Hanuii. HepaBeHcTBa

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHui. HepaBeHcTBa

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHUN. CHcTEeMBl ypaBHEHUN

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHui. CrucTeMbl ypaBHEHUN

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHu. OyHKIMN

[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHui. OyHKUIHUH

Hroropas KOHTpPOJIbHAA pa60Ta

HtoroBast KOHTpoJIbHAs paboTa

https://m.edsoo.ru/247d2fe7

bubnunoreka LIOK
https://m.edsoo.ru/e8b87729

bu6nmmoreka [IOK
https://m.edsoo.ru/1bf2fb98

bu6nmoreka [IOK
https://m.edsoo.ru/9c44c6ca

bubnunoreka LIOK
https://m.edsoo.ru/337aad59

bubmuoreka [IOK
https://m.edsoo.ru/a86014el

bubnunoreka LIOK
https://m.edsoo.ru/5c45a60a

bubnunoreka LIOK
https://m.edsoo.ru/19304aba

bubnunorexa LIOK
https://m.edsoo.ru/c3d4b282

bubmnoreka IIOK
https://m.edsoo.ru/a20b8adc

bubmnoreka IIOK
https://m.edsoo.ru/a012476d

bu6nmorexa [IOK
https://m.edsoo.ru/d620c191

but6mmoreka [IOK
https://m.edsoo.ru/7017196f
bubanoreka IJOK
https://m.edsoo.ru/513c9889
bubanoreka IJOK




O06o0011eHne, cucTeMaTu3anus 3HaH|| 3a Kype
101 anreOpbl M Ha4Yal MaTeMAaTUYECKOTO aHaIHU3a
10-11 xnaccoB

O060061ieHue, cucreMaTu3alus 3HaHUH 3a Kypc
102 anreOpsl ¥ HaYaJl MATEMAaTHYECKOTO aHAIM3a
10-11 knaccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

https://m.edsoo.ru/2276973

but6mmoreka [IOK
https://m.edsoo.ru/3330f7ef

but6mmoreka [IOK
https://m.edsoo.ru/cead345e







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

24

IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrPaMMBbI CPETHEr0 001IIero 00pa3oBaHus

Yucna ¥ BEIYMCICHUS

OHepI/IpOBaTB IOHATHAMMU: PAOUOHAIIBHOC U ﬂeﬁCTBHTeHBHOC 4qHucClJIo,

OOBIKHOBEHHAS U JICCATHYHAS IPOOb, IPOIICHTHI

BemonHATE  apudMeTHdeckue omepalud ¢ PaldOHAIBHBIMH |

JEUCTBUTEIILHBIMHU YMCIIaMHU

BrimonasaTs HpI/I6J'II/I)KéHHBI€ BBIYMCIICHUA, HCIIOJIb3YA IIpaBUJjIa

OKpYTJICHUS, ACJIaThb IPUKUAKY U OOCHKY PE3yJIbTaTa BBIUHCIICHUH

OnepupoBarh MOHATHSAMH: CTENEHb C IIEJIBIM [10Ka3aTeIeM, CTaHAapTHAas
¢dopma 3anucH EeHCTBUTENBHOTO YHCIIA, KOPEHb HAaTYpaJbHOW CTENEHU;
HCIOJIb30BaTh MOJAXOAIIYI0 (POpMY 3alluch AEUCTBUTEIbHBIX YUCEN IS
pelIeHus MpakTUYECKHUX 3a/1a4 U IIPEICTABICHUs TaHHbBIX

OnepupoBaTh MOHATUSIMHU: CHHYC, KOCMHYC M TaHT'€HC MPOU3BOJIBHOIO
yIiia; MCIOJIb30BaTh 3allUCh MPOM3BOJBHOIO yrja dYepe3 oOpaTHbIe
TPUTOHOMETpHUUECKHE QYHKIUU

VYpaBHEHHUs 1 HEpABEHCTBA

OnepupoBarh NOHATUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, LIENOE,
paLoHaIbHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE

BoinonuaTe mpeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAXKEHHH H
peuaTb TPUrOHOMETPUYECKHUE YPABHEHUS

BoInonHATE peoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPALlMOHATIBHBIX
BBIDAKEHUM M pPEIIaTh OCHOBHBIC THIIBI IIEJBIX, PAlUOHAIBHBIX H

HMPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB

[IpumeHsTh ypaBHEHUS W HEpaBEHCTBA JJIs PEIICHHUS MaTeMaTHYeCKUX

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



2.5

3.1

3.2

33

34

3.5

4.1

4.2

43

4.4

5.1

5.2

5.3

11 KJIACC

MonenpoBaTh peajbHble CUTyallUM Ha SI3bIKE alreOpbl, COCTABIATH
BBIPA)XEHUS, yPaBHEHUs, HEPABEHCTBA 10 YCJIOBHUIO 3a/1a4M, UCCIIE0BATh
IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM allllapara ainreopbl

OyHKIUYN U TpapUKH

OmnepupoBarh TOHATHAMH: (QYHKIHSA, CIOCOOBI 3agaHus (YHKIHH,
o0acTh OHpeleNeHuss U MHOXECTBO 3HaueHuil QyHKuuM, rpaduk
(GyHKIMHU, B3aUMHO 0OpaTHBIE (DyHKITUH

OmnepupoBaTh NOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
(GYHKIMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA

Hcnonb3oBate rpaguky GyHKIUM U1 pelieHns ypaBHEHUN

Crpoutp W uHTaTh TrpaduKu JUHEHHONH (QYHKIMH, KBaJpaTHIHON
(GyHKIMH, CTENEeHHON (PyHKIIUH € 1eJIbIM IIOKa3aTeneM

Hcnonb3oBare rpapuku (QyHKUMH [ MCCIEJOBAaHUS NPOLIECCOB HU
3aBHCUMOCTEH TPH PEUICHWHU 3a7ad U3 JPYTUX Y4eOHBIX NMPEIMETOB U
peanbHOM  JKM3HHM, BbIpakaThb (OpMyJaMH  3aBUCUMOCTH  MEXITY
BEITMYMHAMU

Hauana maremaTndeckoro aHaiamsa

OmnepupoBarh MOHATHAMHU: TOCIEIOBATEIBHOCTD, apudMeTHueckas u
reoMeTpHUecKasi IPOrpeccuu

OnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBbIBalOLIasi reoMeTpHuYecKas
nmporpeccusi, CcymMma O€CKOHEUYHO YyOBIBAIOIIEH TIeOMETPUUECKOU
IIPOrpeccuu

3amaBaTh MOCIEA0BATEIIBHOCTH PA3IMIHBIMH CTIOCOOAMH

Hcnons30BaTh CBOMCTBA TMOCIEAOBATENBHOCTEW W IPOTPECCUd A
peleHHs peaabHbIX 33a1a4 IPUKIIAJIHOTO XapaKkTepa

MHoxecTBa 1 JIOTHKA

OmnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui ONUCaHMS
peambHBIX TPOIECCOB W SIBICHWH, TPU pEIIeHUH 3aqad W3 JIPyTux
yueOHBIX PEAMETOB

OnepupoBaTb  MOHATHUSAMHU:  ONpENEIEHUE, TeopeMa,  CIEICTBHE,

J0Ka3aTCJIbCTBO



Kon
NpoBepPsieMOro
pe3yJbTara

1

1.1

1.2

1.3

2.1

22

2.3

24

2.5

2.6

3.1

3.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

Yucna v BEIUUCICHUS

OrnepupoBaTh MOHSATUSMU: HATypaldbHOE, II€JI0€ YHCIIO; HUCIOJIb30BAThH
MPU3HAKK JEIMMOCTH LIEJbIX YHCEJ, Pa3JIoKeHHE 4YHClia Ha IPOCThIE

MHOXKHUTENHN IS PELICHUs 3a1a4
OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAJILHBIM [T0KA3aTEIeM

OHGpHpOBaTI) IIOHATUAMMU JIOFapI/I(i)M quciJia, JCCATUYHBIC u

HaATypaJIbHbIE TOTapU(PMBbI
VYpaBHEHUS U HEPABEHCTBA

[IpuMmeHsITh CBOWCTBA CTENEHU MJid MPeoOpa3oBaHUs BBIPAKECHHI,
OTNEpPUPOBATH TMOHITHAMH: IOKA3aTEIbHOE YPAaBHEHHE U HEPaBEHCTBO;

peuiaTb OCHOBHBIC THUIIBI ITOKA3aTCJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BeimonHATe mpeoOpa3oBaHus BBIPAKECHUH, COACPKAIIUX JIOTapU(pMBL;
OIEepUPOBATH MOHATUAMMU: JIOTapU(PMUIECKOE YpaBHEHUE U HEPABEHCTBO;

peliaTe OCHOBHBIE TUIIBI JJOrapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB
HaxonuTts penieHust npoCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTb NOHATHUAMHU: CHCTEMAa JIMHEHHBIX ypaBHEHUH U €€
peLICHUE; UCIOJIB30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHWM I PEILICHUS

MPAKTUYCCKUX 3aaa4

Haxomute  pemeHMss NOpOCTEHIIMX  CUCTEM M COBOKYIHOCTEH

palMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB

MonenupoBaTh peanbHBIE CHUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKECHHUS, YPaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIJIOBHIO 3a1auy,
UCCIIeIOBATh TOCTPOEHHBIE MOJENH C HCIOJIB30BaHHWEM armapara
anreOpsl

OyHKIMH U TpaduKe

OnepupoBaTh MOHATHSIMU: TEpUOAWYECKass (QYHKIUSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIUH, TOYKH JKCTpeMyMma (yHKIUW, HAauOOJbIIee U
HAMMCHBIIIECEC 3HAUYCHUA (I)YHKI_[I/II/I Ha MMPOMCIKYTKC; UCIIOJIb30BaATh UX IJIA
HcCIIeIoOBaHus (PYHKITNH, 3aJaHHON TpaduKoM

OneprpoBaTh TOHITHIMU: TpadUKH TOKa3aTEIbHOM, JIOTapU(MUYECKON 1

TPUTOHOMETpUYECKUX (DYyHKIMHA; W300pakaTb HMX Ha KOOPIMHATHOM



33

3.4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

IUIOCKOCTH Y UCITIOJIB30BATH VI PEILICHUS] YPABHEHUI U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JHUHEHHBIX
YPaBHEHUH M HCHOJNb30BaTh HX JJI PEIIEHUs CUCTEMBl JIMHEHHBIX
YpaBHEHUU

Hcnons3oBare Tpaduku GyHKIUNA A7 HCCIEAOBAHUS MPOIECCOB U
3aBUCUMOCTEH U3 Apyrux y4yeOHBIX TUCLMILIMH

Hauana maremMaTHueckoro aHajiuza

OnepupoBaTb NOHATUSAMM: HeNpepbiBHAas (YHKIMs, [POU3BOJHAL
(GYHKIMU; WCHOJB30BATH T'EOMETPUYECKUH W (DU3HYECKHA CMBICIT
IPOM3BOIHON JJIS pelIeHus 3a/1a4

HaxomuTe  NpOW3BOAHBIE  3JEMEHTApHBIX  (DYHKIUHA, BBIYHCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BENICHHS], YACTHOT'O (PYHKLIUH

Vcnonb30BaTh NPOM3BOJAHYIO Ui HCCIelOBaHMS  (QyHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSTH PE3yJIbTAThl UCCIIEAOBAHUS K
HOCTPOCHMIO IPahuKOB

Mcnonb30BaTh MPOU3BOJHYIO AJIST HAXOXKIEHUS HAWIIydlIero pelieHus B
NPUKIIAJHBIX, B TOM YHCJIE COIMATbHO-YKOHOMHUYECKUX, 3aauax
OnepupoBaTh TMOHATHAMHU: TEPBOOOpa3Hass W WHTETpaj; IOHUMATH
reoMeTpHUECKUil U (PU3NIECKUI CMBICI UHTErpaia

Haxonute mnepBooOpa3zHble 3E€MEHTApHBIX  (YHKUUH, BBIYUCIATDH
uHTerpain no gopmyine Hototona — Jleitbuuna

Pemarsn MPUKIIAAHBIC 3a1a4, B TOM YUCJIC CONUAIIbHO-3KOHOMUYCCKOT'O

U QU3UYECKOro XxapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIn3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

24
2.5
2.6

2.7

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Uuncna 1 BEIUKUCICHUS

Panyonanenbple  uuciaa. OOBIKHOBEHHblE M J€CATUYHbBIE JIpOOM, MPOLEHTHI,
OeCKOHEUHBIE  TEpHOAMYECKHe  ApoOu.  ApudmeTrhdyeckue  Omepamuu ¢
paLMOHATIBHBIMU YMCIIaMH, IPeoOpa30BaHUs YMCIIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil M MPOIEHTOB YIS PEIICHUsS MPUKIAIHBIX 33734 M3 Pa3IUYHBIX OTpaciei
3HAHUU U PEATHbHOU KU3HU

JeiictButenpHple  uyMcna.  PanuoHanbHblE M MppalMOHANbHBIE  YHCIIA.
Apudmernueckne omnepanuu C JACUCTBUTEIbHBIMH unciaaMu. [IpuOmmkéHHbIe
BBIYMCIICHHUS], IPABUIIA OKPYTJICHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN
Crenenp c¢ menbiM nokaszareneM. CranjnapTHas (Gopma 3alucH JIeHCTBUTENBHOTO
yncna. McnonszoBanue nogxoxasimei (GopMbl 3alIUCH JIEHCTBUTENIBHBIX YHCEN IS
peLICHUs IPAKTUYECKUX 3a]1a4 U NPEACTaBICHUs JaHHBIX

Apudmernueckuil KOpeHb HaTypajbHON cTeneHH. J[eHcTBHsS ¢ apupMEeTHUECKUMU
KOPHSIMH HAaTypaJIbHOM CTENIEHU

CuHyC, KOCMHYC U TAaHIEHC YHCJIOBOTO AapryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YHUCIOBOTO apryMEHTa

YpaBHEHHS 1 HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE IPEOOpPa3OBaHUS

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHHUIA. OcHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYJIBI

VYpaBHeHHE, KOpeHb ypaBHEHUsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meron
WHTEPBAJIOB

Penienue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB

Pemienne nppaliiOHAIBHBIX YPaBHEHUN U HEPABEHCTB

PemieHne TpUroHOMETpUYECKUX YPaBHEHUN

IIpuMeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUIO0 MATEMATUYECKUX 3aad U 3a/1a4

W3 pa3IMYHBIX 00JIacTel HAYKHU U PEATHbHOU KU3HHU



3 QyHKIUHU U TpadUKu
31 Oynkuus, cnocoObl 3amanust Qyskuuu. I'paduk ¢ynkumu. B3ammuo obOpaTHbIe
' byHKIAHA
39 Ob6nacte ompenelneHuss U MHOXeCTBO 3HaueHud ¢ynkuuu. Hymn dynkuun.
' [TpomMeXyTKH 3HAKONOCTOSIHCTBA. YETHBIE U HEUETHBIC (PYHKIIUU
3.3 Crenennass (yHKIUS C HaTypaJllbHBIM M IIeNIBIM IOKa3ateneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-0l CTEIEHU
34 TpuronomeTrpuyeckass OKpYy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKUX (PyHKIUN
' YHCJIOBOTO apryMeHTa
4 Hayana maremaTtnueckoro aHanusa
i1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MOCIEAOBaTEIbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATEIbHOCTH
Apudmernueckass M TreoMmeTpuueckas mnporpeccud. beckoHeuHo yObIBaromias
42 reoMmerpuueckas nporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH TeoOMeTpHUYeCcKOn
' nporpeccud. ®opmysa CI0XHBIX NPOLEHTOB. Mcnosp30BaHHWE NPOrpeccuu AJis
pELIeHUs pealibHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKa
MHoxecTBO, omnepanuud Haja MHOXecTBaMu. Jluarpammbel Oiinepa — Benna.
5.1 [IpuMeHeHrne TEeOopEeTHKO-MHOKECTBEHHOTO amnmapara JUisi OMHCAHMSI PeabHBIX
MPOILIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
52 Ornpenenenue, Teopema, CIeACTBUE, T0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yucna. [IpusHaku Je1MMOoCTH HETbIX YUCE
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecsTudHbIE U HATYpaJbHbIE JOrapu(MbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeobOpazoBanme BeIpaXEHUH, COIEPKAIIUX JOTaprUPMbI
55 [IpeoOpa3oBanue BbIpaxeHUil, CoAepKaIIUX CTENEHH C pallMOHaIbLHBIM

IIOKa3aTcjiIcM
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24
2.5

2.6

2.7

2.8

3.1

3.2
33
3.4

3.5

4.1
4.2

43

4.4

4.5

4.6

4.7

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
Jlorapugmuuecke ypaBHEHHs 1 HEpAaBEHCTBA

CucreMpl JNMHEWHBIX YypaBHEHUH. PemeHue mNpuUKIagHBIX 337ad C HOMOUIbIO

CHUCTEMbI JINHEHHBIX YPaBHEHU
CucreMbl ¥ COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI U HEPABEHCTB

IIpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX 3a1a4

Y 3aJ1a4 U3 Pa3IMYHBIX 00JaCTeH HAYKW U PeaIbHON KU3HH
OyHKIMH U TpaduKH
Oyuknus. Ilepuoanueckue Qynkuuu. IIpomMexxyTKH MOHOTOHHOCTH (DYHKIIMH.

MakcumymMbl U MUHUMYMBI QyHKnuu. HamOomnpinee W HaumMeHbIee 3HAYCHUE

(GYHKIIUU Ha IPOMEKYTKE

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U Tpa@uKu

[TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKH
Hcnonb3oBanue rpadukoB GYHKIUN JIs PEIICHUS YPAaBHEHUH U TMHCHHBIX CUCTEM

Ucnonws3zoBanne rtpaduxoB  PyHKIUN U1 HUCCIAEAOBAHHUS  IMPOIECCOB U
3aBHCHMOCTEH, KOTOphIE€ BO3HUKAIOT TMPH PEIICHWH 3aJad M3 JPYTHuX Y4eOHBIX

IIPEAMETOB U pEaIbHOMN KU3HU

Hagana maTremMaTn4eckoro aHanusa

HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB [ PELIEHHs] HEPAaBEHCTB
[IpousBonHas ¢pyHkuuu. ['eomerpuueckuii U GU3NUECKUIN CMBICI IPOU3BOIHOM

[IpousBonHble 3yeMeHTapHbIX (yHKUUNA. DOpMyIJIbl HaXOXACHHSI IMPOU3BOJHOU
CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIIUN

[IpumeHeHne NPOU3BOAHOM K HCCIENOBaHUIO (PYHKIMA Ha MOHOTOHHOCTh H
sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HauMEHBIIEro 3HaueHus (QyHKIMH Ha
OTpe3Ke

[IpumeHneHne NpoU3BOAHOMN ISl HAXOXK/IEHUSI HAWTYYIIero pelieH s B MPUKIIaIHbIX
3ajjavax, s ONpeIeNeHHs CKOPOCTH Tpollecca, 3aJaHHOTO (QopMysol wuiam
rpaduxom

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX

HuTerpai, ero reomeTpuieckuii M pu3nUecKuii CMBICI. BBIYuCIIeHre HHTerpajia 1mo

¢dbopmyne Hetotona — JleitOnura



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 061Iero
o0pa3zoBaHus

Bnagenue meromamMu J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHHE (OpMyIMpOBaTH M ONEPUPOBATH IOHATUSMU: OIpEAEICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC (DOPMYITMPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYITHUPOBAThH
00paTHOE M MPOTUBOIOJIOKHOE YTBEPXKIAECHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHA IpPU PEIICHUU 3a1ad,
OLICHUBATh  JIOTMYECKYI0  IIPaBUJIBHOCTb  PACCYXKICHUH;  YMEHHE
OIEPUPOBATH IOHATHUAMU: MHOXKECTBO, IIOJAMHOXECTBO, OIEpaluy Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIs1 ONKUCAHUS PEAIbHBIX MPOLECCOB U ABJICHUM U IIPU PEILICHUU
3aJa4, B TOM UYHWCJIE€ M3 JAPYyrux Y4eOHbIX MpPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMHU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHKCHIBaThb Tpadbl pa3InYHBIMU

CHOCO6aMI/I; HCIIOJIb30BAaTh rpachI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh MOHATUAMU: HATypajJbHOE YMCIIO, IIEJI0€ YHCIO,
CTETIeHb C IeNTBIM TI0Ka3aTelieM, KOPEHb HAaTypalbHOH CTETeHH, CTETICHb
C palUMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
mokaszareiaeM, Jorapupm UHMCIa, CHUHYC, KOCHMHYC M  TaHI€HC
IPOMU3BOJIBHOTO YHCJIA, OCTATOK IO MOJAYJIO, pAIOHAJIbHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBAa  HATYpaJIbHBIX,  LEJbIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenh M HaHUMEHbIIee
o0rmiee KpaTHOE, aNropuT™ EBKIHMIA MTpH PEIIeHNH 3a/1a4; 3HAKOMCTBO C
pPa3NUYHBIMM ~ TO3WIMOHHBIMH  CHUCTEMaMH  CUHUCIICHHS; yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUH M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENEHsAMH M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAMOHATIBHBIX

BBIpa)KeHHﬁ; YMCEHHUE OICPHUPOBATH MOHATHUAMU: IIOCICAOBATCILHOCTD,



apudmernueckas rporpeccus, reoMeTpuyecKas rporpeccusi,
OeCKOHEYHO YyOBIBaroIIasi TIeoMETpUUYecKas MpPOTrpeccus; yMEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEpPHpPOBaTh IOHATUSAMH: KOMILIEKCHOE YHCIIO,
CONPsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3aluCh  KOMIUIGKCHBIX 4ucell  (reoMeTpudecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apuMeTUUECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOIHUTH
MpUMEPbl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpPUPOBATH
MOHATHSMU: MaTpulia 2%X2 u 3X3, omnpeneauteslb  MaTpHIIbl,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: PALMOHAIBHBIC, HPPAIHOHAIBHEIC,
IOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUSA W HCPABCHCTBA, HX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC Hp606paBOBaHI/IC, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHfI, HEpaBCHCTB MW CUCTEM; YMCHUC pPCIIATh YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HCPABCHCTBA U CHCTCMBI C IIApaMCTPOM; IPUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKLUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
¢dyHKIMH, KCTpeMyM (YHKIMH, HauOOJbIllee M HAUMEHbIIIee 3HAUEHUS
GYHKIIUM Ha MPOMEXYTKE, HeTpepbIBHAsL (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKUMH, TIepBas ¥ BTOpas MPOU3BOHAS (YHKINHU, T€OMETPUYECKUNA U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, IEpPBOOOpa3Hasi, OINpeAeNEHHBIN
UHTETpajl; YMEHHE HaXOJIUTh ACUMNOTOTHl Tpaduka (QyHKIUH; yMEHHE
BBIUHCIATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacCTHOIO U
KOMIIO3UIIUN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
GYHKIMM; yMEHHME HaxXOJIUTh IMPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIUM;
YMEHHE HCMOJb30BATh MPOU3BOAHYIO IS HUCCIENOBaHHUS (PYHKLUH,
HaXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKLUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arllapaTa MaTeMaTHUYeCKOTro
aHaiu3a; NPUMEHATh IMPOU3BOJHYIO JJIsI HAXOXKJIEHHsS HaWIydlIero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIIC COUHUAIIBHO-DKOHOMHUYCCKUX U



bu3MYECKUX 3a7a9ax; HAXOAUTh TUIOMIATU U 00BEMBI GUTYP C TIOMOIIBIO
UHTErpajia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIHPOBAHUS C

NOMOIIBI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MIUS (QYHKIMH, JUHEHHas (yHKUus, KBaapaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs byHKIMA,
TpUroHomerpudeckue (QyHKOMM, OOpaTHBIE TPUTOHOMETPUYECKUE
¢byHKUMHM, TIOKa3aTedbHass | Jorapumuyeckas (YHKIHUU; YMEHHE
CTPOUTH TIpaUKH W3YyYCHHBIX (DYHKIMH, BBHINOIHATH NMpPEeoOpa30BaHUS
rpaduKoB (PYHKIUH, UCTIONB30BaTh TPAPUKH ISl U3yUSHHS TIPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTHX YYEOHBIX MPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYJTIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKOMHA IS
peleHns ypaBHEHHI, HEPABEHCTB U 33/1a4 C IapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pPEUICHUH ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBbIE 33/a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4y U3 00JIaCTU yIPaBJIECHUS JUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBNIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4H, MCCIENOBATh IOJyYEHHOE PEILICHHE U
OLIEHUBATh MPaBAONOJO0HOCTh pE3yJbTaTOB; yYMEHHE MOJAEIUPOBAThH
peaNbHblE CUTyallUM Ha SI3bIKE MATEMAaTHUKH; COCTABIIITH BBIPAKEHMS,
YpPaBHEHUsl, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHMIO 33JayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATDH MTOJTyUYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHAMHU: CpeTHEe apruPMeTHIecKoe, MeInaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHCIepcus,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTaBICHHYI0 B TaliMIax, Ha
nuarpaMmax, rpadukax, OTpa)karoIryro CBOMCTBA pealbHBIX MPOIECCOB
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIHIl U TUArpaMM;
UCCIE0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM YHCIE C NPUMEHEHUEM
rpadu4ecKux METOJ0B U  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCIEOBAaTh COBMECTHBIE HAOMIOACHUS C TOMOINBIO JUarpamm

pacceuBaHys U JIMHEWHOU perpeccuu
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YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOro COOBITUS; YMEHHME BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(GopMyJIbl CIIOKEHUS] M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy IMOJHOU
BEPOSATHOCTH, (popmyiny bepHyium, komOuHATOpHBIE PaKTHl U (HOPMYJIBL;
OLIEHUBATb BEPOSATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
NOHATUSIMM:  CIy4yailHass BEJIWYMHA, PpacCIpeleleHUe BEpOATHOCTEH,
MaTEeMaTHYECKOE OKUIAHUE, IUCIEPCH M CTaHJApTHOE OTKIOHECHHE
ClIy4alHOM BEJWYMHBI, (YHKIMM pacupeleieHuss U  IJIOTHOCTH
PaBHOMEPHOIr0, II0KA3aTEJIbHOTO W HOPMAaJbHOIO  PAaCIpPElEICHUN;
YMEHHE HCHOJIb30BaTh CBOMICTBA M3YyYEHHBIX paclpeiesieHud Juis
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAHUMN; YMEHUE INPUBOIAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCEI B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHHUH, YMCIO IepecTaHOBOK; OumHOM HploToHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCYKACHUS 71 PELICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH MIOJYUYECHHBIN PE3YIbTAT

VYMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PAaHHBIA yroJ, TPEXTPaHHBIM YTOJI, CKPEIIMBAKOLIUECS MpPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTrOJI MEXKIy NPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU O IUIOCKOCTH, PACCTOSTHUE MEXKAY
MIPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3yueHHbIE (PAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn

YMeHue onepupoBaTh MOHATUSIMM: IJIOWAAbL (UTYpPBI, 00bEM (QUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPaHHHMK, CEYEHHME MHOIOI'DAaHHUKA,
Ky0, mapajuienenumnes, npusMa, nupamuaa, Qurypa M MOBEPXHOCTb
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, Iiomaas cepbl, IIomaib
MOBEPXHOCTU NHMpaMM[bl, NMPU3MBI, KOHycCa, IMINHApa, 00BEM Kyoa,

IPSAMOYTOJIBHOIO Tapajuleenunea, MUpamMuabl, MPU3MBL, LWIAHIPA,
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KOHYcCa, 11apa, pa3BEPTKa MOBEPXHOCTU, CEUEHUSI KOHYCAa U LWIMHIPA,
NapajuyieJbHblE OCH WM OCHOBAHHUIO, CEYEHHE I1apa, IUIOCKOCTh,
Kacaromasicsi cepsl, IUIMHIPA, KOHYCA; yYMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpAIllEHUs], UX CEYEHMS], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITENIEHO
(bopMyIIMPOBATh OMPEICIICHUS U3Y9aeMbIX (PUTYp, BBIIBUTATh TUIIOTE3BI
O CBOMCTBAaxX U MpPU3HAKAX N€OMETPHUYECKUX (QUTYp, 0OOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccupukanuioo ¢uryp mno
pa3jIMYHBIM MpPHU3HAKaM, BBITOJIHATH HEOOXOIUMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh HOHATHUSMH: JBH)KEHHE B TIPOCTPAHCTBE,
napajuielIbHbI MIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHue Moa00UsA, TMOAOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYpHI, B TOM YHCJE B MPHUPOJIE,
HCKYCCTBE, apPXUTEKTYpPE; HCIOIH30BATh T€OMETPUYECKHE OTHOIICHHS
OpU pELIeHUWU 3a/a4y; HaXOJAWUTh TeOMEeTpUYEeCKHe BEJIMYMHBI (JJIUHA,
yroj, IJIomaab, O0BEM) TpPHU peHIeHUW 3a7a4 U3 JPYTUX y4eOHBIX
NPEIMETOB U U3 PealbHOM KU3HU; YMEHHE BBIYUCIATh T€OMETPUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMAab, OOBEM, IUIOMAAbh MOBEPXHOCTH),
UCMONb3Yys M3y4YeHHBbIe (DOpPMYNBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, IWIMHAPA, TUIOMAIb ChEPHI;
00bEM Ky0Oa, NMPsIMOYTOJIBHOTO MapajulesienuIesa, MUpaMuibl, MPU3MBI,
ITMHIpA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

noJ00HBIX (uryp

YMeHue onepupoBaTh NOHIATUSAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHCIIO, PA3OkKEHHE BEKTopa Mo 0a3ucy,
CKQJIIPHOE TIPOU3BEJICHHWE, BEKTOPHOE IMPOM3BEICHHUE, YTOJl MEKIY
BEKTOPAaMHU; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA M KOOPJIMHATHBIA METO]
JUIS pElICHUs] TEeOMETPHYECKHX 3alad W 3a1ad  JAPYruX ydeOHBIX
MPEAMETOB

YMeHue BbIOMpATh TOAXOMSIIMA METOA IS PEIICHHs] 3aJayu;
MOHUMAHHE 3HAYUMOCTH MAaTeMaTUKU B HW3YYEHUU NPUPOAHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUW; YMEHHE paclo3HaBaTh

MMPOSABJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH



IIpUMEPBl  MaTEMaTUYECKUX OTKPBITUHA POCCHUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKH



IIEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE
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HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Uuncna 1 BEIUKUCICHUS
HaTypaJ'IBHBIe U LECJIbIC YHCIIA. HpI/ISHaKI/I JCIINMMOCTH LCJIBIX YHUCEI

Pammonanbubie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOICHTHI,

OECKOHEUHBIE MNEpUOANICCKUC I[pO6I/I

ApudmeTnueckuii KOpeHb HaTypaibHOU cTemneHu. JlelicTBus ¢ apudmMeTnyecKumMu

KOPHSIMH HaTypaJIbHOM CTEIIEHU

Crenens ¢ 1enbiM 1okazateneMm. CTeneHb ¢ paloHaIbHBIM nokasareneM. CBoicTBa

CTCIICHHU

CI/IHYC, KOCUHYC W TaHI'CHC YHUCIIOBOI'O apryMcCHTA. ApKCI/IHyc, APKKOCHUHYC,

apKTaHI€HC YKCIOBOIO apryMeHTa
Jlorapudm yucna. JlecaTuuHble U HATYpaJbHbIE JOrapu(MbI

HevictButenbHple  4ucia. ApudMeTHYECKHE OINepalud C JeHCTBUTEITbHBIMU
yrcnamu. [IpubnuxEHHbIC BBIYMCIEHUS, IPaBUJIa OKPYTJICHUS, IPUKUIKA U OIICHKA

pe3yyibTaTa BIYMCICHUI

[TpeoOpa3oBanue BoIpaXKEHUH

KommuiekcHsle uncna

YpaBHEHMS U HEPABEHCTBA

Llenbie u 1poOHO-paIOHAIBHBIE YPAaBHEHUS
HppanmoHanpHble ypaBHEHUS

TpuronomeTrpruyeckue ypaBHEHHUS

[ToxazarenbHbIe U TOTapU(PMUUECKHE YPaBHEHUS
[{enbie u 1poOHO-pallMOHANIbHbIE HEPABEHCTBA
HppanroHanbHbIe HEPABEHCTBA

[TokazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
Tpuronomerpruyeckne HEpaBEHCTBA

CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl



3.1

3.2

33

34
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4

QyHKIUHU U TpapUKu
Oynkuus, crnocoObl 3amanust (pyHkouu. I'padpuk Gynkumu. Bzanmuo oOpaTHBIE
dynkun. YétHsle n HeuétHble Gynkuuu. [lepuoanyeckne GpyHkmnm

Ob6nacte ompefeneHuss U MHOXKECTBO 3HaueHuM GyHkuuu. Hynu dyHkuun.
[IpoMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIIMH.
Makcumymbl 1 MUHUMYMBbI (yHkuuud. HauOomnbliee ¥ HauMeHbllee 3HAaYCHHE

(GYHKIHU Ha TPOMEKYTKE

Crenennass (yHKUMS C HAaTypaJbHbIM W IIeNbIM Moka3areneMm. EE cBoiicTBa u

rpaduk. CoiicTBa U rpaduk KOpHS n-0i cTENEeHU
Tpuronomerpuyeckue GyHKINHI, UX CBOWCTBA U rpaduKu
[TokazarenbHas u norapupmMudeckas GyHKINU, HX CBOMCTBA U rpaduku

Touku paspeiBa. AcuMnToTel TpadukoB ¢yHkumid. CBoiicTBa  (yHKIHIA,

HENPEPBIBHBIX HA OTPE3KE

[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXKHBIX POLIEHTOB
Hayana maremaTr4ecKkoro aHaiumsa

[TpousBoaHas ¢pyHkiuu. [Ipon3BoiHbIE 371€EMEHTAPHBIX (PYHKIIHMA

[IpumeHeHre NPOM3BOAHOM K HCCIENOBAaHUIO (QYHKIMM HAa MOHOTOHHOCTH H
9KCTpeMyMbl. HaxoxaeHne HaubosblIero ¥ HaUMEHBIIEro 3HA4eHUs (PyHKIUHM Ha

OTpE3Ke

[TepBooOpa3znas. MuTerpan
MHoxecTBa U JTOTHKA

MHoOkecTBO, Onepalu HaJ MHOXkecTBaMu. [narpammel Ditnepa — Benna
Jloruka

BeposiTHOCTB U cTaTUCTHKA
OnucarenbHas CTaTUCTUKA
BepostHocTh

KomOunaTtopuka

I'eomerpus

®urypsl Ha MIOCKOCTH

[IpsiMbI€ 1 IIIOCKOCTH B TPOCTPAHCTBE
MHOrorpaHHUKH

Tena u MOBEpXHOCTH BpaLCHUS



7.5 Koopaunats! 1 BEKTOpBI



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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