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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYECKOTO
aHanu3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCYIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHus, LIEIIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JIMYHOCTH O0YYaIOIINXCS.

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISETCA OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYIO 0a3y Il U3y4eHHUS BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYrod CTOPOHBI, (POPMUPYET JOTUYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCsl Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIaJ€BAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU (opMme.

Kypc anreOpsl 1 Hauaja MaTeMaTuueCcKOro aHajin3a 3aKJIabIBACT OCHOBY IS
YCIICITHOTO OBJAJCHUS 3aKOHaMM (PU3UKW, XUMUHU, OHUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMHM KOHCTPYKIUSIMU
pa3BUMBACT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPIKJEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHe. B xome n3ydenus
anreOppl W Havall MaTEMaTUYeCKOro aHajiu3a B CTapIlleil IIKoJie ydaliuecs
MOJy4alOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIEJeH pealbHBIX CHUTYallMd W WHTEpHpeTaIluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C [pUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc o6nagaer 3HAYMTEIBLHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOMIMNA (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOUW MesITeIbHOCTH,



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
oOydeHHs B CTapiled IIKOJIe, €CTECTBEHHO AOIOIHSIS JIPYT Apyra v MOCTEHEHHO
HAChIAsICh HOBBIMM TE€MaMH W pasfaenaMu. JlaHHBIA Kypc  SABISIETCSA
WHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTHUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUYECKUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak yuwamiuecs OBIJIaZeBalOT BcE Ooiee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BATENbHO (hOopMUpYyETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJEIb PEaJbHON
CUTYyalluM, TPUMEHSATh 3HAHUA, NOJyYeHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOTO aHaIM3a», JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIbTaT.

CopnepxxaTenpHO-METOANYECKAs TUHUA «YUucna W BBIYMCIEHUSD 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiell mikoige oco0oe BHUMaHUE YIEISETCS
(GOpMHUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIOJIb30BaHUE PAa3IMUYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, yMEHHE
pPalOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLIEHHUBATH
pesynbTar. OOyuaromuyecs NOJYy4arOT HaBBIKM MNPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMH B CTaHJIapTHOU (opme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUS W HEPABEHCTBA» PEATMU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHMs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3fesie MporpaMMbl
MPEAyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
pPa3IMYHBIMA METOAAMM PELICHUs LENbIX, PAalMOHAIBHBIX, HPPalMOHAIbHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUUECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHUN
GyHKLIMHA C TOMOILBIO TPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7ad Ha
HaxXOXJE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJepKaTeNbHasg JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo ¢opMyliaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UppAIMOHANIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTeMeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIEee  pa3BUTUE  AJTOPUTMUYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AureOpa
npegiaraeT d()QPEKTUBHBIE WHCTPYMEHTBI JJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
S3bIKA HAYKHU.

ConepxxarenpHo-MeToIM4ecKass JHHUS «DYHKIUMM U TpapuKu» TECHO
NeperuieTaeTcs ¢ APYruMHU JIMHUAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YEeHUs MaTepuana. N3yuenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaduKoB, UCHOIb30BAaHUE (DYHKUMU JUIsl pellleHus 3aJad U3 APYTUX y4eOHbIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OoJiblllIOE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (POPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Marepuan 3Tol cofepKaTeJbHON JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXKaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid U ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUSA, CIHOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTHnyeckoro aHaliu3a MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00YYarolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpaduku (YHKIUN, OMpeAensTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHMsl IpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiedl peajJbHbIX CHUTyalui,
HAXOXKJEHUSl HAWJY4YlIero pElIeHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOTO aHajn3a
COCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMaTBHO-IOIHUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKE U HcKyccTBe. OOywaromuecs Yy3HAIOT O
BBIJIAIOLIUXCS pe3yibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTHUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenpbHO-METOANYECKasT TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. | €0pPEeTHKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiararoT



Haubosiee YHUBEPCATbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MaTeMaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MATEMAaTHYECKUE TUCUUIUIMHBI B €IUHOE
uenoe. IloatoMy BakXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO  MOJEIMPOBAHUS, KOTOPbIE IPU3BAHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUN, UCCIIETOBAHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MaTeMaTUYEeCKOro aHaliu3a U
UHTEPIIPETALNN MOTYYEHHBIX PE3YyJIbTaTOB. Takue 3ajaHusl BIUIETEHBI B KaXIbld
U3 Pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MAaTepHall Kypca IHUPOKO UCIOJIb3YETCs
JUISL pellieHus] IPUKIAIHBIX 3a1a4. [Ipu penieHnun peanbHbIX MPAaKTHYECKUX 3a7ad
ydaliecs: pa3BUBAlOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesareapbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TEM Kypca «Anredpa v Hagaia
MaTEMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM Im1aHe Ha M3ydeHHE Kypca aiareOpbl M Hayajdl MaTeMaTHYECKOIO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Heaento B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a JBa roja o0ydenust — 167 yacos: B 10 kinacce — 68
yacoB (2 yaca B Hemeno), B 11 kmacce — 99 wyacoB (3 waca B HeEHAENIO).



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KITACC

Yucsia ¥ BIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEYHbIE  IMEpPUOJUYECKHE  ApoOu.  ApUPMETHUECKHE  Olepaluu  C
palMoOHaIbHBIMU YUCIIaMHU, IPEOOPa30BAHUS YNCIIOBBIX BeIpakeHUU. [IpuMenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3Iu4HbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalMOHaJbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTENbHBIMU yHciaMu. [lpubGnmxénHbie
BBIYMCJIEHNS, IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHNAN.

Crenenp ¢ 1ensiM  nokazateneM. CranpgaptHas ¢dopma  3amucu
JNEeUCTBUTEILHOTO 4yucia. Mcnonb3oBanue mnoaxoxdsuiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA NPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJbHOW  creneHd.  JlelcTBus ¢
apu(pMETUIECKUMH KOPHSMU HaTypPaJIbHON CTEIIECHHU.

CuHyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKJIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcCHOBHBIE
TPUTOHOMETpHUUYECKHE (HPOPMYIIBI.

VYpaBHeHUe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pellleHHE HEpPaBEHCTBA.
MeTton uHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPAaBHEHUNM U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU .

[IpyuMeHeHne ypaBHEHMM M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTel HAyKH U PeabHOU KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amgaHust Gyukuuu. ['paduk  Qyskuu. Bzaumuo
oOpaTHbIe (DYHKITUH.

ObnacTh ompeneneHus U MHOXECTBO 3HaueHUi pynkunu. Hymm ynkuuu.
[TpomexxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEYETHBIC (DYHKIIMH.

CrenenHast (pyHKLMS C HaTypalbHBIM U LIEJIbIM NOKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHS 7-0i CTENEHHU.



Tpuronomerpuueckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4YeCKOI0 aHAIHM3A

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS MIOCJIEI0BATENBHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMeTpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH IeOMETPUUYECKON
nporpeccur. DopMyna CIOXKHBIX NPOLUEHTOB. Mcnonb3oBaHWe Mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepauuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHnEe TEOPETHUKO-MHOKECTBEHHOIO armapara i OMUCAaHUS PEeaIbHBIX
MPOIIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KUIACC

Yucsia ¥ BbIYMCICHUS

Hartypanbuble u niensie yncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuuHble U HaTypajJbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKANTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKEHHM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPABHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl JTMHEUHBIX YpaBHEHUHN. PelieHne NpukiIagHbIX 3a7a4 ¢ MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHUN.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJady M3 Pa3MyHbIX 00JacTeil HayKu WU peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHkuuu. [IpomMexyTkm  MOHOTOHHOCTH
bynkuuu. MakcuMymbl 1 MUHUMYMBbl (QyHKUMUA. HaunOosnblllee u HauMeHbIIee
3HaYeHUe (PYHKIHMU HA IPOMEXKYTKE.

Tpuronometpuueckue GyHKIUHN, UX CBOWCTBA U TpadUKU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Wcnonp3oBanne TpadukoB (QYHKIUH A7 HWCCICIOBAHUS IIPOIIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIIEHUU 3aJad U3 JAPYTHX y4eOHBIX
MPEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaju3a

HenpepriBabie GpyHKIMH. MeTOI HHTEPBAJIOB ISl pEIICHUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  QU3NUECKUNA  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  dJIE€MEHTAPHBIX  (QYHKUUHA.  DOpMyIbl  HAXOXKACHUS
IIPOU3BOJHON CyMMBI, TPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHue mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMA HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxx/ieHne HanbobIero 1 HAaMMEHbILIET0 3HaueHUsl PYHKIIMHU Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKACHUS HAWJIY4IlIer0 pPELICHUs B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid ©u (u3mdeckuid cmbicia. Boluucnenue
uHTerpana no gpopmyne Hetorona—IJleiiOHua.



INNIAHUPYEMBIE PE3YJIbTATBI

OcBocHue yqe6H0r0 mpcamMeTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AJOCTHKCHHC Ha YPOBHEC CPCIOHCTO 06HICFO 06p&30BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pEe3yJIbTaThl OCBOEHHUSI MPOrPAMMBI  y4EOHOTO TMpeaMeTa
«MareMaTuka» XapaKTEepU3YyIOTC:

I'paknanckoe BoclMTaHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUHA O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PAZIUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlaTpuoTn4yeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UICHTUYHOCTH, YBaXKEHHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYyTHX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMMKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO IIOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JICSATEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro.

JcTeTHYeCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aCIeKTaM pasJInuHbIX BUOB HCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas AKTUBHOCTb); bu3rUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIbHOCTBIO.

TpynoBoe BocnuTanue:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUs; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccu U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU MKU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYACTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MAaTEMAaTUYECKON HAIIPABICHHOCTH.

JKOJOTHIECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa JKOJOTMYECKUX MpoOiem;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWUN MJIg pelieHus 3a7ad B
0o0JaCTH  OKpy’Karomieil cpejpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOKHBIX MTOCIEACTBUN JIJIs1 OKPYKAIOLIEH CPE/IbI.

LleHHOCTH HAYYHOI0 IO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAayKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEUEeCKOW JESITeNIbHOCTH, HTaroB €€
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIN3ALMHU; OBJIAICHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTHYeCKOM KyJIbTypOW Kak CpEACTBOM IO3HAHUS MUPa;
TOTOBHOCTBIO OCYILIECTBIISITh MPOEKTHYI0 M HCCIEAOBATENIbCKYIO NIEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIQICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OellCTN8UAMU.

1)  Vuusepcanvnvie  no3nasamenvmuvie  Oeticmeus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA  OKpYJcamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue qeficTBusA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAY TMOHATUSIMH; (OPMYITUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

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

JienaTh BBIBOJABI C HCIIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOJNTh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHUS, BBHIOMpATh HambOOJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciieioBare/ibCKye JAeiiCTBUA:

HCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBIMBAaTH HWCKOMOE W  jJaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHCHUE;

IPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAaHOBJIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0OBbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIhbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3WPOBATh BO3MOXKHOE pPAa3BUTHE TIPOIECCa, a TaKKe BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJIATH AepUUINTH MHPOPMAINK, TaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PEILICHUS 3a]auu;

BbIOUpaTh  WMHGOpPMAIMI0 W3  HWCTOYHWKOB  PA3IWYHBIX  THIIOB,
aHAIIM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH MHPOPMAITHIO
pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHMUS,

CTPYKTYpUpPOBaTh MHPOPMAIIUIO, PEACTABIATh €€ B pa3InYHbIX Popmax,
WLTIOCTPUPOBATH IpapUUecKH;



2)

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

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYUATOUWUXCSL.
OO01menue:

BOCIIpUHUMATh H  (OPMYyJIHUPOBATh CYXJIEHUSI B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOJyYEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poOJIEMBI, peIIaeMOil 3a/1a4M, BHICKAa3bIBaTh UJEH, HALIEJICHHBIE HA MTOUCK
pELICHUs; COIMOCTABIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3jU4Me€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOI popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJIbTaTbl  PEIICHHs  3aJayd,  JIKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPU pENICHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11eJTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNiaTh BUABI pabOT, 10rOBapUBaThHCS, 00CYKAATh MPOIIECC
U pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBATh B TPYMIOBBIX (popmax paboThl (00CykaeHHs, 0OOMEH MHEHUI,
«MO3TOBBIE IITYPMbl» W WHBIC), BBINOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH diI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvlie  Oelicmeus, obecneyusarom

G opmuposarue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranusanus:

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

y4€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedJeKkcud KaKk OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tmpolecca u
pe3yibTara pelueHuss MaTeMaTHYeCKON 3a/1a4H;



e TNPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTHKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTaTOB JIEATEIbHOCTH,
HaxXOJUTh OIKUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OMBITY.

IHHPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hadajla MaTEMAaTUYECKOTO aHan3ay
Ha YPOBHE CpPEIIHEro OOIIero oOpa3oBaHUsS JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JEWCTBUTEIbHBIMU YUCIIAMU.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MPaBUia OKPYTJICHUS,
JIeNaTh MMPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTesieM; CTaHJapTHas
dopma 3amucu JEHCTBUTEIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITI0JIB30BaTh MOAXOASANIYI0 (DOPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCUHYC M TAaHT€HC ITPOU3BOJIBHOTO YIUIA;
UCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIHHA.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh peoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsaTh mpeoOpa3oBaHUs ILENbIX, PALMOHANBHBIX W UpPpalMOHATBHBIX
BBIDQKEHWW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUYECKUX 3a1a4
¥ 3a71a4 U3 pa3IMuHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE anredpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBarh MOHATUAMM: (YHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIACTh
OTNpeleNeHNs] ¥ MHOXXECTBO 3HadeHWM (QyHKumMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBarh NOHATUAMU: UYETHOCTH W HEUETHOCTh (QYHKIUM, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 PELICHUS] ypaBHEHU.

Crpouth M ynTaTh TpadUKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (PyHKUHH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBate rpadpuku (QyHKUMA [UIS HKCCIENOBAaHUS IPOLECCOB U
3aBHUCHUMOCTEN IpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BBIpaxaTh (OpMyJIaMH 3aBUCUMOCTH MEXIY BEIUUYMHAMH.

Havana mareMaTH4eCcKOro aHAJIU3a

OneprpoBaTh TOHATHUAMHU: TOCIEAOBATEIBHOCTh, apUPMETHUECKas |
reoMeTpUYecKas IpOrpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBalOLlasi TIe€OMETpUYECKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKOM MPOTPECCUH.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 3aJa4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JI0rHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, ONEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar i ONHCAHHS
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUM 3a4ad M3 APYTUX Y4eOHbIX
IPEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEACTCHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTRO.

11 KITACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMH: HATypaJbHOE, IEJI0€ YHUCIO; HCIOJIb30BAThH
MPU3HAKU JICJIMMOCTH LEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCThIE MHOXKUTEIN
JUJISL pEILLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

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



YpaBHeHMs U HEpaBeHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW Ui NpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHUWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIEC THIIBI II0KA3aTENIBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(MBbl;
ONEepPUPOBATH MOHATUAMU: JIOTapUPMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUM MU €€ DPEILCHHUE;
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPaBHEHUN JUIsl pELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTp pelreHns: NpoCTENIINX CHCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayd,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM amnapara aareophl.

DOyHKuMU U rpadpuku

OnepupoBaTh MNOHATUAMM: [EepuoANYEcKas  (QYHKUHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKM OHKCTpeMyMa (yHKUMH, Hauboibliee U
HauMEHblllee 3HAueHUS (QYHKIUM Ha TPOMEXKYTKE; HCIOJIb30BaTh HUX JIA
UCCIEeN0BAHUS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TMOKA3ATEIbHOH, JIorapupmMu4eckoil u
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpadUKu JTUHEHHBIX YpaBHEHUN
Y WCIIOJIBb30BaTh UX I PELICHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnons3oBaTh rpadukd (QYyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHCUMOCTEH U3 IPYruX yU4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMU: HETIpepbIBHAS (YHKIMS; MPOU3BOAHAS (DYHKIIHH;
UCIIOJIb30BaTh FT€OMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOJHON IJIsl pelIeHUs
3a/1a4.

HaxoanTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJI UCCIIEIOBaHU PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIEIOBAHUS K TOCTPOCHUIO TpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh MOHATHUSIMHU: TEPBOOOpa3HAasi M HMHTErpaj; MOHUMATH
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



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

Pemarpe npukiagHple 3aa4d, B TOM YHUCIIC COIIMAIBHO-DKOHOMHUYECKOTO W
(u3nIecKOro xapakrepa, CpeJCTBaMi MaTeMaTHIECKOTO aHAJIH3A.



TEMATHYECKOE INTAHUPOBAHUE
10 KITIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
MHoecTBa pallHOHAJIBHBIX U
. bubnuorexa [JOK
1 JEUCTBUTEILHBIX YUCE. PalinoHaIbHbIE 14 1
https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpapuku. CTeneHs ¢ HeIbiM 6 bubnuoreka [IOK
IIoKa3arejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTEIICHHU. 18 1 bubnnoreka [JOK
WNppannoHainbHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyiibl
4 TPUTOHOMETPUHU. T pUTOHOMETPUUECKHUE 22 1 brbmmorexa [TOK
p pHH- 1P p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTenbHOCTH U IPOTPECCUU 5 brbmmorexa [TOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEenue, 060061IeHNE, cCUCTEeMaTH3aus 3 | bubmmnoreka HOK
3HAHUHA https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
Crenens ¢ pallMOHAIBHBIM ITOKA3aTEJIEM.
bubnunorexa LIOK
1 [TokazarenbHas pyHkius. [TokazaTenbHble 12 1
https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmudeckas QyHKIIHS.
2 HOFapI/IiMI/IHGCKI/Ie q)yaB:eHm{ u 12 bubmmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuuecknue yHKIHH U UX
P P Py bubnuoreka [{OK
3 rpaduku. TpuroHoMeTpuueckue 9 1
https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6nunorexa LIOK
4 IT T i 24 1
POHSBOAHAA. LIPHMEHEHHE NPOHIBOAHON https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
5 Nuterpain u ero eHe 9
HTCTpaJL 1 €ro HPHMCHEHHIA https://m.edsoo.ru/f11c4afd
6 Cucremsbl ypaBHEHUN 12 1 bubmmorexa [TOK
https://m.edsoo.ru/f11c4afd
bubmmoreka IIOK
7 H 6
ATYpalIbHBIC M HEIIbIC qHCa https://m.edsoo.ru/f11c4afd
g [ToBTOpeHME, 0000IIIEHNE, CUCTEMATH3AIIH 1 ) bubnunorexa LIOK
3HAHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 99 6 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
[
Jlj;-n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fl[:;:eﬂnﬂ :)I;I[()l;l;?)i:;eeﬂbnme
padoThI padoThbI pecypeni
MHOXeCTBO, OIepauy Hajl
1 MHO>KE€CTBAMH. I[ial"paMMbI 1 buomorexa LIOK
. https://m.edsoo.ru/746d5dce

Oitnepa—Benna

PaunonaneHble yncia.

) OOBIKHOBEHHBIE U JICCSITUYHBIC JPOOH, | bubmmoreka [JOK
MPOIIEHTHI, 0ECKOHEYHBIC https://m.edsoo.ru/be888093
NePUOANYECKHUE TPOOH
Apudmerndeckre onepanum ¢

3 palvoHaTbHBIMH YHUCTIAMHU, | bubnmnorexa [JOK
npeoOpa30BaHUsI YNCTOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAXKEHUI
[Tpumenenue npo6eii u MpoLEHTOB

4 JUTSL peIIeHUs IPUKIIATHBIX 3a/1a4 U3 | bubnmnorexa [JOK
pa3IMYHBIX OTpaciel 3HAaHUW U https://m.edsoo.ru/44dd1046
peanbHOMN )KU3HU
[Tpumenenue npo6eii u MpoLEHTOB

5 JUTSL peIIeHUs IPUKIIATHBIX 3a/1a4 U3 1 bubnmnoreka [JOK
Pa3JIMYHBIX OTpaciieil 3HAaHUHU U https://m.eds00.ru/d99d8c74
peanbHOU KU3HU

6 JlelicTBUTENIbHBIC YHCIIA. | bubmuorexa [{OK

Pamnmonansabie 1 HppalluOHAJILHBIC

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




qucia

¢yukuuu. Hynu ¢pynkuuu.

7 Apudmernueckue onepanum ¢ Bu6muotexa [JOK
JNEUCTBUTEIILHBEIMU YHCIIaMHU https://m.edsoo.ru/a97a12d9
[IpubnnxEHHBIE BEIYUCIECHNUS,

8 [IpaBIJIa OKPYIJVIEHUS, IIPUKAIKA U bubnmorexa LHOK

p Py » HTPHIKHA . https://m.edsoo.ru/cb723fbd
OIICHKA pe3yjbTaTa BEIUUCICHUN

9 ToxxnecTBa U TOXKIECTBEHHBIE bu6nmoreka [IOK
npeoOpa3oBaHUs https://m.edsoo.ru/3a23ac15

bubnuoreka [{OK

10 YpaBHEHUE, KOPEHb YPABHEHHUS

https://m.edsoo.ru/11ac68be
bubnuoreka [{OK

11 HepaBeHncTBo, perieHre HepaBeHCTBa

https://m.edsoo.ru/50bdf26d
bubnuoreka [{OK

12 Merto epBajo

TOR MHTEpBATIOB https://m.eds0o.ru/775£5d99
Pemrenne nensix u qpooHO-

13 AlMOHAIBHBIX YPABHEHUN U bubnuorexa [IOK
patt yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbHas pabota mo Teme
"MHOX€eCTBa PallMOHAJIBHBIX U

N bubnuoreka [{OK
14 JEUCTBUTEIbHBIX YHCEIL.
https://m.edsoo.ru/1914a389
PanmonansHbie ypaBHEHHS U
HEpaBEHCTB"
DOyHKIMA, CIOCOORI 3aTaHUs
15 (pyHK uu. B3zanmuo obpatHble bubmmorexa LIOK
YHICIUH. p https://m.edsoo.ru/226eeabf
byHKIMHA
I'paduk pyaxnuu. O6nacts
padu gy N but6mmoreka [IOK
16 ONpeJIeJICHUsI U MHOKECTBO 3HAUCHHI

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




HpOMe}KYTKI/I 3HAaKOIIOCTOAHCTBA

N .. bubnuorexa [JOK
17 Yérabie 1 HEYETHBIC DYHKITUN
https://m.edsoo.ru/ff4564ad
CreneHs C 1eJIbIM TOKa3aTeNIeM.
bubnunoreka LIOK
18 CranmaptHas popma 3anucu
. https://m.edsoo.ru/66446d3e
JEHCTBUTEIILHOIO YUCIa
Hcnonp3oBanue noaxosimeii popmbl
19 3aIMCH JICHCTBUTEIIBHBIX YHUCEIT IS bubnuorexa [{OK
pelIeHUs IPAKTUYECKUX 3a7a4 U https://m.edsoo.ru/6eadc6fl
MIPEACTABICHUS JAHHBIX
CrenenHas QyHKIMS C HaTypalbHbIM
by R b . bubnunoreka LIOK
20 U LeNBIM IToKa3aTeneM. E€ cBolicTBa u
https://m.edsoo.ru/325a047
rpaduk
)1 Apudmernueckuii KOpeHb bubnuorexa [IOK
HaTypaJIbHOU CTEIIEHU https://m.edsoo.ru/d82c¢36d4
” Apudmerndeckuit KOpeHb bubnmnoreka [HOK
HATypaJIbHOU CTENEHU https://m.edsoo.ru/fe7fc4db
3 CaoiicTBa apu(PMETUIECKOTO KOPHS bubmuorexa [IOK
HaTypaJIbHON CTEIIECHU https://m.edsoo.ru/d0f0b260
24 CaoiicTBa apu(PMETUIECKOTO KOPHS bubnmnorexa [JOK
HaTypaJIbHOM CTEIIEHU https://m.edsoo.ru/c3389865
75 CaotlicTBa apuMEeTUUECKOTO KOPHS bubmuoreka [IOK
HATypaJIbHOU CTEIIEHU https://m.edsoo.ru/444c4b9c
26 JeiicTBus ¢ apupmMeTHUECKUMU bubmuoreka [JOK
KOPHSIMHA N—OW CTEIIEHU https://m.edsoo.ru/54b815¢c5
7 HeiicTBus ¢ apudMeTnuecKkumMu bubmuorexa [IOK
KOPHSIMH N—OW CTEIIEHH https://m.edsoo.ru/83105a0e
28 JeiicTBus ¢ apupMeTHUSCKUMHU bubnmnorexa [JOK




KOPHAMU Nn—OH CTENCHHU

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

29 HeiicTBus ¢ apudMeTHuaecKuMu Bu6muotexa [JOK
KOPHSIMU N—OM CTETNIEHU https://m.edsoo.ru/eacb053c
JleiicTBus ¢ apupMETHICCKUMH bubnmnoreka HOK

30 o
KOPHAMU N—OU CTEIIEHHU https://m.edsoo.ru/8a5adaS1

31 Pemienue nppanmoHaibHbIX bub6nmoreka [IOK
YPaBHEHUI U HEPaBEHCTB https://m.edsoo.ru/69106ae7

1 Pemienne upparmoHaibHBIX bubnunoreka LIOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9362fea9

13 Pemenne nppanmoHaIbHBIX bubnuoreka [IOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/78d9b391

34 Pemienne nppanmoHaibHbIX bubmmoreka [JOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Pemenune nppanroHanbHbIX Bu6mmoteka [JOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CgoiicTBa u rpaduK KOpHS n-oi bubnmnorexa [JOK
CTEIIEHU https://m.edsoo.ru/ebOccSe3

37 CaoticTBa U rpaguK KOpHS n-oi bubmuoreka [JOK
CTEIICHU https://m.edso0o.ru/5f29b9b5
KonTponbHas padbora no teme

18 "ApudpmeTrnueckuii KOpeHb N—ou bubnmnoreka [HOK
crenenu. MppauvoHanbHbIe https://m.edsoo.ru/f13af630
YPaBHEHHUS U HEPABEHCTBA"

39 CuHyC, KOCHHYC M TaHT'€HC YUCJIOBOTO bubnuotexa [JOK
aprymeHTa https://m.edsoo0.ru/5f605ed0

40 CuHyc, KOCUHYC U TaHT€HC YUCJIOBOTO bubnmnorexa [JOK
aprymeHra https://m.edsoo.ru/ec9f4d78

41 ApKCUHYC, apKKOCUHYC U apKTaHI€HC bubmuoteka [IOK




YHUCIOBOI'O aprymeHTra

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

https://m.edsoo.ru/b8f5d49a
bubnunoreka LIOK

42
YHUCJIOBOTO apryMeHTa https://m.edsoo.ru/f1{f9220
Tpuronomerpudeckas OKpyKHOCTb,
43 05 e eJIeHI/IEI: T I/II‘OHOMGEYI/I‘IGCKI/IX bubamorexa LOK
PEACTIEHIE TP P https://m.edsoo.ru/6df195a0
(YHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
44 olpeziesieHue TPUTOHOMETPUYECKHUX bubmmorexa [TOK
pedl . R p https://m.edsoo.ru/6b61c578
(YHKINI 9UCIOBOTO apryMEHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmmoreka [JOK
dbopMyibI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
bopmybr https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubanoreka [JOK
dbopMyJTBI https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmuoreka [IOK
dbopMyIibI https://m.edsoo.ru/12d1413¢
49 [Ipeo6paszoBanue bubnmnoreka [HOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/e248c5fc
50 [TpeoGpa3oBanue bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/09baSb3d
51 [TpeoGpa3oBanue bubmmnoreka HOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
57 [Tpeobpa3zoBanue bu6muoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/76ce9958
53 [IpeobpazoBanue bubmuoteka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/8fa598b5
54 Pemienue TpuroHomMeTpuyECKuX bubnmnorexa [JOK




ypaBHEHUU

Pewienne TpuroHOMeTpu4ECKUX

https://m.edsoo.ru/6baefe 19
bubnunoreka LIOK

55
ypaBHEHUU https://m.edsoo.ru/al{8d141
56 Pemienne TpuroHOMeTpU4YECKUX bubnuoreka [JOK
YpaBHEHUHU https://m.edsoo.ru/65a0f2d0
57 PelieHue TpuroHOMETPUYECKUX bubnmnoreka HOK
ypaBHEHUU https://m.edsoo.ru/0d8a770d
53 Pemenune TpuronomMeTpuuecKux Bbu6mmoteka [JOK
ypaBHEHUU https://m.edsoo.ru/cec28774
59 Pemenne TpuroHOMeTpU4YECKUX bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/e6beec650
KonTponbhas pabota no Teme
" bubnnorexa [JOK
60 ®opMyIIbl TPUTOHOMETPUH.
" https://m.edsoo.ru/ae44acdc
Tpuronomerprueckue ypaBHEHHs
[TocnenoBarenbHOCTH, CIIOCOOBI
61 3a/1aHMA TI0CIIE0BATEIIbHOCTEN bubamorexa LOK
A A ' https://m.edsoo.ru/b46a8228
MOHOTOHHBIE MOCIEI0BATEIBHOCTH
ApudmeTrnueckasi 1 reoMeTpuyecKas
2 nporpeccuu. Mcnonp3oBanue bubnmnoreka [HOK
MPOrpeCCUU IS PELICHUs peaIbHbIX https://m.edsoo.ru/d36669f8
3a/1a4 NPUKJIAJHOTO XapakTepa
beckoneuno yObIBarommas
63 reoMerpuyeckas nporpeccusi. Cymma bubnuotexa [JOK
OECKOHEYHO yOBIBArOIIECH https://m.edsoo.ru/1cbf72bl
FEOMETPUUYECKOMN IPOTPECCUH
b K
64 ®dopmyia CI0KHBIX TPOLEHTOB nommorexa 1O
https://m.edsoo.ru/538fc437
65 dopmyia CIIOKHBIX TPOLIEHTOB bubnuotexa [JOK




https://m.edsoo.ru/c2627eca

O00011eHrEe, cuCTeMaTH3alys 3SHAHUH
66 3a Kypc anreOpbl U Haval
MareMaTuueckoro anaiausa 10 ximacca

67 Wrorosas kKoHTpOJbHAS paboTa

O00011eH1Ee, cUCTEMAaTH3al1s 3SHAHUH
68 3a Kypc ainreOpbl U Havda
MaTemMaTruuyeckoro aHanusa 10 kinacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/33e6629¢

bub6nmoreka [IOK
https://m.edsoo.ru/188bbf6c

bu6nmoreka [IOK
https://m.edsoo.ru/49f1b827




11 KIIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
Ne nudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcnl
1 CreneHs ¢ palioOHAJILHBIM ITOKa3aTeleM 1 bubmorexa LIOK
patt https://m.eds00.ru/a52939b3
o bub OK
2 CBOMCTBA CTEIIEHU 1 nbsmorexa I1
https://m.edsoo.ru/ff601408
3 [Ipeobpa3oBaHue BbIpaXKEHH, COIEPIKALTIX | bubmmoreka [JOK
pauuoHaJIbHBIE CTEICHU https://m.edsoo.ru/3d87e¢248
4 [IpeoOpa3oBanue BBIpaKEHNUN, COACPIKAIINX | bubnuoreka [IOK
paluroOHAJIBHBIE CTEICHU https://m.edsoo.ru/343c6b64
5 [IpeobOpazoBanHue BBIpaXEHUH, COACPKAIIIX | bu6nmoreka LIOK
pauroOHAJIBHBIE CTEIEHU https://m.edsoo.ru/4064d354
6 Iloka3zaTensHBIC ypaBHEHHS U HEPaBEHCTBA 1 bubnuorexa [IOK
yp p https://m.edsoo.ru/be76320c
7 IToka3aTensHBIE YpaBHEHUS U HEpaBEHCTBA 1 bubnmorexa [IOK
P P https://m.edso0.ru/3d408009
8 Iloka3zaTenbHble ypaBHEHUS 1 HEPABEHCTBA 1 bubmorexa LHOK
yp p https://m.edsoo.ru/bd5ff0ec
bu6nunorexa LIOK
9 [TokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1
https://m.edsoo.ru/cebf10c6
but6mmorekxa [IOK
10 [TokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1
https://m.edsoo.ru/536de727
1 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U 1 but6mmorekxa [IOK

rpaduk

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




Kontponbnas padota nmo teme "CrerneHs ¢
paloHaabHbIM NoKa3aTeseM. [loka3aTenbHas

bu6nmmoreka [IOK

12 ¢ynkuus. IlokazarenbHble ypaBHEHUS U https://m.edsoo.ru/58e8e2{2
HepaBeHcTBa"
bubnuoreka [JOK
13 Jlorapug wcna https://m.edSO(I)l.ru/3e3230d4
14 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI bubamorexa LOK
https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBanue BBIpaKEHUN, COACPIKAIINX bubnuoreka [IOK
norapupmMsbl https://m.edsoo.ru/da48154c¢
16 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX bubnuoreka [IOK
norapu@mbl https://m.edsoo.ru/4beff03b
17 [IpeoOpa3oBanue BBIpaKEHHUN, COACPIKAIINX Bbu6moteka [JOK
Jorapudmpl https://m.edsoo.ru/fe189f2d
13 [IpeoOpa3oBanue BBIpaXKEHHUN, COACPIKAINX bubnuorexa [IOK
Jorapu@msl https://m.edsoo.ru/fadb8aas
19 Jlorapudmuuecknue ypaBHEHUs U HEPAaBEHCTBA bubmmorexa LIOK
https://m.edsoo.ru/3034724¢
20 Jlorapudmuuecknue ypaBHEHUs U HEPAaBEHCTBA bubmmorexa LIOK
https://m.edsoo.ru/712ac2d9
21 Jlorapudmuuecknue ypaBHEHUs U HEPABEHCTBA brbmmorexa [TOK
https://m.edsoo.ru/9e3f4bc9
22 Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA bubmmorexa [TOK
https://m.edsoo.ru/15bclctb
7 Jlorapudmuueckas GyHKIUs, €€ CBONCTBA U bubnuoteka [JOK
rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U bubmuoteka [IOK

rpaduk

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




25 TpuronomeTrpuueckue GyHKINH, UX CBOMCTBA bubnmnoreka HOK
u rpaduku https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue QyHKIHH, UX CBONCTBA bubnmoreka [JOK
u rpaduKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA bubnuoreka [JOK
u rpaduku https://m.edsoo.ru/ba9da96d
73 TpuronomeTrpuueckue GyHKINH, UX CBOMCTBA bubnmnoreka HOK
U rpaduku https://m.edsoo.ru/24ab3c53
bubmuoreka [{OK
29 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
https://m.edsoo.ru/5272b%al
bubnuoreka [{OK
30 [IpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
https://m.edsoo.ru/0c837397
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB bubmmorexa LIOK
https://m.edsoo.ru/e6e1901f
32 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB bubmmorexa LIOK
https://m.edsoo.ru/0f903c¢75
KonTponbhas pabota no teme
"Jlorapudmuueckas QyHKIHS.
13 Jlorapudmudeckue ypaBHEHUS U bubmuorexa [IOK
HepaBeHcTBa. T puroHoMerpuueckue QyHKIUN https://m.edsoo.ru/10130727
u ux rpaduxu. TpuroHomMeTpudeckue
HepaBeHCTBA"
bubmmoreka IIOK
34 Henpepoipribie GyHKiii https://m.edsoo.ru/403bfb0d
35 MeTtoa MHTEpBaJIOB ISl PEIIEHNS HEPABEHCTB bubnmorexa LHOK
https://m.edsoo.ru/6db0b423
bubnunorexa LIOK
36 MeTto MHTEpBaJIOB ISl PEIIEHNS HEPABEHCTB

https://m.edsoo.ru/0adbce 1b




bu6nmmoreka [IOK

37 Hpouseoaiast pyskiuth https://m.edsoo.ru/0731ad3d
Bu6muotexa [JOK
38 Hpouseoaiast pysktth https://m.edsofru/723dd608
39 I'eomerpuueckuii u GU3NIECKUNA CMBICIT bubmuoreka [JOK
MPOU3BOIHOMN https://m.edsoo.ru/6¢8d36ff
40 ['eomerpuuecknii u PU3NIECKUIA CMBICTT bubnmnoreka HOK
MPOU3BOIHOMN https://m.edsoo.ru/a413eca9
41 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINN bubmorexa HOK
https://m.edsoo.ru/c7550e5f
42 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINH bubmorexa HOK
https://m.edsoo.ru/14ab3cdb
43 [IpousBoaHas cyMMBbl, IPOU3BEICHU, bubnnorexa [JOK
4acTHOTO QyHKIUI https://m.edsoo.ru/c12a0552
44 [Ipown3BoiHast CyMMBI, IPOU3BEACHMUSI, Bbu6moteka [JOK
4acTHOTO (DyHKIMH https://m.edsoo.ru/d598f201
45 [Ipown3BoiHast CyMMBI, TIPOU3BEACHMUSI, bubmuoreka [IOK
4acTHOTO QyHKIUI https://m.edsoo.ru/1de34d4d
46 IIpumeHeHne MPONU3BOJHON K HCCIIEI0BAHUIO bubmuoreka [IOK
GbyHKIIUI Ha MOHOTOHHOCTB M 9KCTPEMYMBI https://m.edsoo.ru/17af2df9
47 [IpuMeHeHne MPON3BOIHOMN K UCCIIET0BAHUIO bubmmnoreka HOK
(GyHKIMHA HAa MOHOTOHHOCTB M 9KCTPEMYMBI https://m.edsoo.ru/a8caSad4
43 [IpumeHneHne Mporu3BOIHON K UCCIIEI0BAHUIO bubmuoreka [JOK
(GyHKIMH Ha MOHOTOHHOCTB M 3KCTPEMYMBbI https://m.edsoo.ru/0b411edd
49 IIpumeHneHne Mponu3BOIHON K UCCIIEI0BAHUIO bubmuorexa [IOK
(GyHKIIUI Ha MOHOTOHHOCTB M 9KCTPEMYMBI https://m.edsoo.ru/caf9bd2f
50 Haxosxnenne HanOobIIero ¥ HAMMEHBIIIETO bubnuotexa [JOK

3HaA4YCHUA (1)yHKI_II/II/I Ha OTPEC3KE

https://m.edsoo.ru/fac78f05




HaXO}K,I[GHI/Ie HauOOJIBIIEr0 1 HAUMEHBILIETO

bu6nmmoreka [IOK

> 3Ha4YeHus1 QYHKIHUU Ha OTPE3Ke https://m.edsoo.ru/fb6a8act
57 Haxoxnenne HanOOJIbIIIEro ¥ HAUMEHBIIIETO bubnunoreka LIOK
3Ha4YeHMS QYHKIIUH HA OTPE3KE https://m.edsoo.ru/cffcb7eS
53 HaxosxieHre HanOoJIbIIero ¥ HAMMEHBIIIETO bubmuorexa [{OK
3HaueHUs! QYHKIIMU Ha OTPE3KE https://m.eds00.ru/d9469916
54 Haxoxnenue HanOOJIBIIETO U HAUMEHBIIETO bu6nmmoreka [IOK
3HaYeHUs QYHKIIUU HAa OTPE3KE https://m.edsoo.ru/ad15000e
55 Haxoxnenne HanOOJIBIIIEro U HAaUMEHBIIIETO bubnunoreka LIOK
3HaueHUs! GYHKIMU HAa OTPE3Ke https://m.edsoo.ru/86adcbfd
[IpumeneHnne npou3BOTHOM 1Sl HAXO0XKACHUS
HaWJIy4Ilero peiieHus B MPUKIAIHBIX
56 3a)1a:;1x, TUTSt F())npeaeneHHf cxopﬁcm bubmmorexa [IOK
HpOILECCa, 3/IaHHOTO opMyIOi T https://m.edsoo.ru/13205d80
rpadgukom
57 Kontponbnas padota o teme "lIponsBoanas. bubnnorexa [JOK
[Ipumenenue npou3BogHON" https://m.edsoo.ru/f8ed5f99
bubnnorexa [JOK
58 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX https://m.edsoclfru/d777edf8
bubmmnoreka HOK
59 [TepBooOpaznas. Tabnuia nepBooOpa3zHbIX https://m.edsofru/3003697b
60 WuTerpan, reomeTpuyeckuil 1 GU3NIECKUt bubmuoreka [IOK
CMBICJI UHTETpana https://m.eds00.ru/391272c9
61 WuTerpan, reoMeTpruueckuil 1 pu3nyecKuii bubmuoreka [IOK
CMBICII HHTETpaJIa https://m.edsoo.ru/d359fb5f
2 WuTerpan, reomeTpuyeckuil 1 GpU3nIecKuit bu6muoreka [JOK
CMBICJI UHTETpajia https://m.edsoo.ru/07eb464b
63 Brruucnenue nnTerpana mo gpopmyiie bubnuotexa [JOK




Herorona—Jleitbauna

https://m.edsoo.ru/b9b225¢3

64 Brruncnenue uaTerpana mno popmyie bubmmoreka [JOK
Herorona—IJleitOnuna https://m.edsoo.ru/b800deb4

65 Brruncnenue uaTerpana mno gopmyie bubnmnoreka HOK
Herorona—IJlelibauma https://m.edsoo.ru/f5eed075

66 Brruucnenue uaTerpana mo gpopmysie bubmuorexa [JOK
Herorona—IJleitOnuna https://m.edsoo.ru/41da431a

. . bubnuorexa [IOK
67 CucreMpl TMHEVHBIX YPABHEHUN
https://m.edsoo.ru/b648235a
. . bubmuoreka [IOK
68 CucreMpl TMHEVHBIX YPABHEHUN
https://m.edsoo.ru/5ab83864

69 Pemrenue npukiiagHbIxX 3a/1a4 ¢ HOMOLIBIO Bbu6moteka [JOK
CUCTEMBI JINHEWHBIX YPAaBHEHUI https://m.edsoo.ru/a4d65ee5

70 Pemenue npukiaaHbIxX 3aa4 ¢ HOMOIIbIO Bbu6mmoteka [JOK
CUCTEMBI JINHEWHBIX YPAaBHEHUI https://m.edsoo.ru/aa5962¢1
CucreMbl ¥ COBOKYITHOCTH LIENbIX,

71 paloHaIbHBIX, UPPALMOHAIIBHBIX, bubmuoreka [IOK
MIOKa3aTeIbHbBIX, JOTapU(PMUUECKUX https://m.edsoo.ru/48190472
YPaBHEHUI U HEPABEHCTB
CucreMbl 1 COBOKYITHOCTH LIENBIX,

7 paloHaIbHBIX, UPPALMOHAIIBHBIX, bubmuoreka [IOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/2dbd3859
YpPaBHEHUI U HEPABEHCTB
CucreMspl 1 COBOKYITHOCTH LIENBIX,

73 paloHaIbHBIX, UPPALMOHAIIBHBIX, bubmuoreka [IOK
MMOKa3aTEeNbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/7ab8d17e
YpPaBHEHUI U HEPABEHCTB

74 Cuctembl U COBOKYITHOCTH LIEJIBIX, bubnunorexa LIOK




palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, TOTapU(PMIUIESCKUX
YPaBHEHUI U HEPABEHCTB

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

75 Hcnonb3oBanue rpadhukoB GyHKIUN 15 bubnmoreka [JOK
peuieHusl ypaBHEHUN U CUCTEM https://m.eds00.ru/039949bf
76 Hcnonp3oBanue rpagukoB GyHKIMN 715 Bu6mmotexa [JOK
peLIeHusl ypaBHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUN, CUCTEM U
77 HEPABEHCTB K PELICHUIO MATEMaTUYECKUX bubnuoreka [IOK
3a/1a4 ¥ 337124 U3 Pa3IuvHbIX 00JacTeil HayKu https://m.edsoo.ru/ca878deb
U peaJbHOU KU3HU
73 Kontponbnas padota nmo teme "MHTErpan u bubnnoreka [JOK
ero nmpuMeHeHus. CUCTEMbI ypaBHEHUN" https://m.edsoo.ru/471c735b
79 HarypanbHble u 1ienble 4ncia B 3a7a4ax u3 Bu6moteka [JOK
peanbHOM KU3HU https://m.edsoo.ru/3ceel1327
20 HatypanbHble u 1enble yrcia B 3ajja4ax u3 bubmuoreka [IOK
peanbHOM )KU3HU https://m.edsoo.ru/a35al131d
81 HarypanbHble u 1ienble 4ucia B 3aa4ax 13 bubnnorexa [JOK
peanbHOM JKU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haky JeNMMOCTH LETBIX YUCE bubmmorexa [IOK
https://m.edso0.ru/51696a67
83 [Ipu3Haky JeNMMOCTH LETBIX YUCE bubmmorexa [IOK
https://m.edsoo.ru/fab81c0e
84 [Tpu3Haky eTMMOCTH LEIBIX YHCEI bubmorexa LHOK
https://m.edsoo.ru/ef2c6e43
25 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS bubnunorexa LIOK
3HAHUW. Y paBHEHUS https://m.edsoo.ru/0312cf8c
86 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS bubnunorexa LIOK




3HAHUU. Y paBHEHUS

[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIS

https://m.edsoo.ru/1bf2fb98
bubnunoreka LIOK

87 3HAHUU. Y paBHEHUS https://m.edsoo.ru/9c44cbea
28 [ToBTrOpenue, 06001IEeHNE, CUCTEMATH3AIIS bubnuoreka [JOK
3HaHUU. YpaBHEHUSA https://m.edsoo.ru/337aad59
29 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL bu6nmoreka [IOK
3HaHuil. HepaBeHnctBa https://m.edsoo.ru/5c45a60a
90 [ToBTOpeHME, 006001IIEHNE, CHCTEMATH3AIUS bubnunoreka LIOK
3HaHuil. HepaBeHnctBa https://m.edsoo.ru/19304aba
01 [ToBTOpeHmEe, 006001IIEHNE, CUCTEMATH3AIUS bu6nmorexa LIOK
3HaHuii. HepaBeHncTBa https://m.edsoo.ru/c3d4b282
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL bubnunoreka LIOK
3HaHul. CucTemMbl ypaBHEHUN https://m.edsoo.ru/a20b8adc
93 [ToBTOpeHmEe, 006001IEHNE, CUCTEMATH3AIUS bubnunoreka LIOK
3HaHuU. CucTemMbl ypaBHEHUN https://m.edsoo.ru/a012476d
94 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A bubnmorexa LIOK
3HaHui. OyHKIMH https://m.edsoo.ru/d620c191
95 IToBTOpenue, 00001IEHNE, CUCTEMAaTH3ALUS bubmmnoreka HOK
3HaHui. OyHKIMH https://m.edsoo.ru/7017196f
bubmmoteka IIOK
96 HroroBas koHTpoNbHas paboTa hitps://m.c dsofru/513c9889
bu6nmorexa LIOK
97 HroroBas koHTpoNbHas paboTa https://m.edsogru/2276973
P e buGorexa LIOK
10-11 KiacCoB https://m.edsoo.ru/3330f7ef
99 O06001enre, cucTeMaTU3aIus 3HaHUH 3a KypC bubnuotexa [JOK

am“e6p1>1 1 HadyaJl MaTEMaTUYCCKOI'oO aHaJln3a

https://m.edsoo.ru/cead345e




10-11 knaccos
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MPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KVIACC
Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NMPOBEPAEMOro 00pa3oBaTeJILHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJabTara
1 Uucna u BIYUCIICHUS
1.1 OnepupoBarh MOHATUSMU:  PALMOHAIBHOE W JIEUCTBUTEJIBHOE  YHUCIIO,
OOBIKHOBEHHAsI U JECSITHYHAsL APOOb, TPOLEHTHI
1.2 Brinonnsate apudmernyeckue onepanuu c palroHaIbHBIMU u
JeHCTBUTENbHBIMH YUCIAMU
1.3 Brinonnsate npuOmmkE€HHBIE BBIYUCIICHHS, HWCIONB3Ys MpPaBHIIa OKPYIJICHHUS,
JIeNIaTh IPUKUIKY U OLIEHKY pPe3yJbTaTa BHIYMCICHUN
1.4 OnepupoBaTh MOHITUSIMU: CTENCHb C IIENBIM MOKa3aTeaeM, CTaHIapTHas (hopma

3alluCHu HeﬁCTBHTeHLHOFO qucia, KOpCHb HaTypaHbHOﬁ CTCIICHU, UCIIOJIB30BAaTh
NMOAXOJAIIY O (1)OpMy 3aI1ucu ﬂeﬁCTBHTCHBHLIX qucel A pCIICHUA
IMPAKTUYCCKUX 3a1a4 U NMPCACTABJICHUSA JaHHBIX

1.5 OnepupoBaTh MOHATUSMHU: CHHYC, KOCUHYC M TaHI'€HC IPOM3BOJBHOIO YIJIA;
WCTOJB30BaTh 3alllCh IPOU3BOJILHOTO YyIjla 4epe3 OOpaTHbIE TPUTOHOMET-
puueckue pyHKIUU

2 YpaBHEHHsI U HEPABEHCTBA

2.1 OnepupoBaTh NOHATHUAMHU: TOXAECTBO, YypPaBHEHHE, HEPABEHCTBO, LEJIOE,
palMoHaIIBbHOE, UppanMoOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE

2.2 BoinonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKHUX BBIPAKEHUH U peuiarhb
TPUTOHOMETPUYECKHE YPABHEHHUS

2.3 BoinonHATe npeoOpa3oBaHUs LEIbIX, PAlMOHAIBHBIX W HMPpallMOHAIbHBIX

BBID&)KCHUM W  pellaTb OCHOBHBIE TUIIBI LEJNbIX, PALUOHAIBHBIX U
HMPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

24 IIpuMeHATh ypaBHEHMS U HEPABEHCTBA Ul PEILICHUS MaTEMaTUYECKHUX 3a1a4 U
3aJ1a4 U3 pa3IMyHbIX 00JIacTeil HAyKU U peaIbHOU KU3HU
2.5 MonenpoBaTh pealibHble CUTyallud Ha S3bIK€ anreOpbl, COCTaBJIATH

BBIPpAXKCHUS, YPABHCHUA, HCPABCHCTBA IO YCJIOBUIO 3a1a4d, UCCIICAOBATH IIO-
CTPOCHHBLIC MOACIIN C MCITIOJIB30BAHUCM alIiapara anre6p51

3 DyHKIMH U TpapUKH

3.1 OnepupoBarh NOHATUSAMU: (QYHKIUS, CHOCOOBI 3ahaHusl (YHKIUHU, 00JacTb
OIIpeJIeJIeHUs] U MHOXKECTBO 3HaueHUil (yHKIMH, rpaduk (YHKIHUU, B3aUMHO
oOpaTHble PYHKIIMH

3.2 OnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (YHKIMHU, HYIU (YHKIHH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA

3.3 Hcnonp3oBathk rpaguki GyHKIUHN U1 pelieHus ypaBHeHUH

34 Crpouts M yMTaTh TrpaduKu JTMHEWHOM (YyHKUMHU, KBaJApaTUUYHON (QYHKLIHH,
CTeNeHHON (PYHKIIMH C IEeJIBIM MTOKa3aTeIeM

3.5 Ucnons3zoBare rpaduku  QyHKOME U1 WCCICIOBAHUS  IPOIECCOB U

3aBHCHUMOCTE I[IpU pCUICHUH 3a1a4 U3 JPpYTUux y‘-Ie6HBIX npeaAMeToOB U peanLHoﬁ
’KHM3HH, BbBIpaAXXaTb q)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUYMHAMU




Havana MaTeMaTH4YeCKOIr0 aHaIn3a

4.1 OnepupoBaTh  MOHATUSMHU:  TOCIEIOBATEIBHOCTh,  apu(pMeTHUecKass |
reOMETPHYECKasl IPOrPeccuu
4.2 OnepupoBarh  MOHATHAMHU:  OCCKOHEYHO  yOBIBaolasi TeOMETpHYecKas
nporpeccusi, cyMmma 0€CKOHEYHO yObIBarOIIeH reOMEeTpUYECKON POrpeccuu
4.3 3agaBaTh 10CIEI0BATEIbHOCTH Pa3IMYHBIMU CIOCOOAMU
4.4 Hcnonws30BaTh CBOMCTBA IOCIENOBATEIBHOCTEN W IMPOTPECCUN Ul PELICHUS
peaJIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa
5 MHosKecTBa U JIOTUKA
5.1 OnepupoBarh NOHATUSIMH: MHOXECTBO, OII€pAaLIMM HaJ MHOXKECTBAMU
5.2 Hcnons30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Mg ONMCaHUS pPeabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PEIICHUH 33]1a4 U3 APYI'MX YUeOHBIX NIPEIMETOB
5.3 OnepupoBath NOHATHSIMU: OIIPENEIEHHE, TEOPEMA, CIEJICTBUE, 10KA3aTEIBCTBO
11 KJIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NMPOBEPAEMOro 00pa3oBaTeILHON NMPOrPaMMBbI CpeIHero 001ero od0pasoBaHus
pe3yjabrara
1 Yucna ¥ BBIYUCIICHUS
1.1 OnepupoBaTh MOHATUSAMU: HATYpaJlbHOE, 1I€JI0€ YUCIIO0; UCIIOJIb30BaTh NPU3HAKU
JEJIMMOCTH LIEIBbIX YHCEN, PA3I0XKEHHE YHUCJIa HA IPOCTbIE MHOMKUTEIN JUIS
peuieHus 3a1ay
1.2 OnepupoBarh NOHATHEM: CTENIEHD C PAIMOHAIBHBIM I10KA3aTENEM
1.3 OnepupoBaTh NOHATHAMM: JIOTapu(M 4HCHA, AECATUYHBIE M HaATypajbHbIE
Jorapu@msl
2 YpaBHEHMsI U HEPABEHCTBA
2.1 [IpumeHsTh CBOMCTBA CTENEHU AJsl MpeoOpa3oBaHUs BBIPAXKEHUMH, ONEpPUpPOBAThH
MOHATHSIMU: [TOKA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIBI
IIOKA3aTEeNIbHBIX YPABHEHUI U HEPABEHCTB
2.2 BoeimonHATe  mpeoOpa3oBaHMs — BBIPQXKEHUH,  COAEpXKalIUMX  JOrapuMbl;
OIEpUPOBATh MOHATUAMMU: JOorapu(pMUUECKOe ypaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE TUIIBI JIOTAPU(PMUUYECKUX YPABHEHUI U HEPABEHCTB
23 Haxomuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh TNOHATUSAMHU: CUCTEMA JIMHEHHBIX YpPaBHEHUH U €€ pELICHHUE;
HCIIOJIB30BATh CUCTEMY JIMHEMHBIX YPAaBHEHUN IS PEIICHUS IPAKTUYECKUX 33124
2.5 Haxomute pemeHus npocTEHIIMX CUCTEM M COBOKYITHOCTEW pPallMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB
2.6 MonennpoBaTh peajibHble CUTYallMu Ha SI3bIKE alreOphl, COCTABIISITh BhIPAXKEHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCJIOBHIO 3aladyd, HCCIENOBATh
MIOCTPOECHHBIE MOJIEJIN C MCIIOIb30BAHUEM allliapaTa ajareopbl
3 DyHKIMH U TpaPUKH
3.1 OnepupoBaTh MOHATUSIMU: TTepHOANYECKast GYHKINS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIUH, TOYKH 3KCTpeMyMa (YHKIUH, HauOojblllee W HauMEHbIee 3HAYECHUS
(GYHKIIMM Ha TPOMEXKYTKE; HCHOJIb30BATh UX I HUCCIEAOBaHUS (PYHKIIUH,
3a7aHHOM rpauKoM
3.2 OnepupoBaTh MOHATUAMHU: TpaUKH MOKa3zaTeIbHOM, JorapuMUUECKOl U

TPUTOHOMETpUYECKUX (DYHKIMHA; M300pakaTb UX HAa KOOPAMHATHOW IUIOCKOCTH
Y MCTIOJIb30BAaTh JUIsl PEIECHUS] YPAaBHEHUI M HEPABEHCTB




3.3 N3o0pakaTh Ha KOOPAWHATHOM TUIOCKOCTH TpaUKh JTUHEHWHBIX YpaBHEHUU W
HCI0JIb30BaTh UX JUIsl PEIIEHUS] CUCTEMBI JIMHEWHBIX YPAaBHEHUI

34 Hcnonw3oBath rpaduku GyHKIUN 1JIsI KCCIISOBAHUS MPOIIECCOB M 3aBUCUMOCTEH
U3 APYTUX Y4eOHBIX JTUCIHUILINH

4 Hayana maremaTHueckoro aHaiaunsa

4.1 OnepupoBarh MOHATUSMU: HENpepbIBHAs (QYHKIMS, MPOU3BOAHAA (DPYHKLIUU;
UCTOJb30BATh TECOMETPUYECKHA ¥ (U3NYECKUH CMBICT TPOU3BOAHON JUIs
pelieHus 3a1au

4.2 HaxonuTe mnpou3BOAHBIE 3IE€MEHTApHBIX (DYHKIUH, BBIYUCIATH HPOHU3BOTHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO HYHKIIUI

4.3 Vcnonb30BaTh NMPOU3BOAHYIO Ul MCCIENOBaHUS (PYHKIMH HA MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSITh PE3YJIbTAThl UCCIIEI0OBAHUS K TOCTPOCHHUIO rpa)uKoB

4.4 Hcnonp30BaTh MpPOU3BOAHYIO Ul HAXOKIEHUS HAWIYYILEro pelIeHUus B
MIPHUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-OKOHOMUYECKHX, 3a1a4ax

4.5 OnepupoBaTb  MOHATUSMHU:  IepBoOOpa3Has W MHTErpayl;  I[OHUMATh
reoMeTpUUYeCKUi U GU3NUYECKUI CMBICI HHTErpaja

4.6 Haxonute mepBooOpa3Hble 3yIeMEHTApHBIX (YHKIHMH, BBIYUCIATH HHTETpal I10
dhopmyne HeroTona — JleiiOanma

4.7 Pemarp npuknaanele 3agadd, B TOM 4YHCIE COLMAIbHO-3KOHOMHYECKOTO U

(l)I/ISI/ILIeCKOI‘O XapaKTepa, CPpCACTBAMH MATCMATUYICCKOI'O aHaJIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COJEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

Yucna 1 BEIUHCIIEHUSA

1.1 | PanmonanbHele yuciaa. OOBIKHOBEHHbIE U AECATUYHBIE JpOOHU, MPOLIEHTHI, OECKOHEUHbIE
nepuonuveckue apodu. Apudmernueckue omnepanud € panvoOHAIbHBIMH  YHCIAMH,
peoOpa30BaHus YUCIOBBIX BbIpaxkeHul. IIpumenenue npoOeil 1 NpOLEHTOB I peleHUs
IIPUKJIAHBIX 33/1a4 U3 Pa3jIM4HbIX OTPACIICH 3HAHUN U PEAIbHOM KU3HHU

1.2 | HdelicTBuTenbpHbIE uYncia. PanuoHanbHBIE M HMppalOHANbHBIE YHcia. Apudmernueckue
olnepauuu C JEUCTBUTENbHBIMU uHciaamMu. [IpuOnuxEHHblE BBIUMCIIEHUS, IpaBUIIaA
OKpYIJICHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIUMCIECHUN

1.3 | Crenenb ¢ nenbiM nokasaresneM. CtangapTHas Gopma 3anucu AEHCTBUTEIBHOIO YUCIA.
Hcnonp30Banne moaxomasmieid (GopMbl 3alUCH JACHCTBUTEIBHBIX YHCEN U pEIICHUs
IIPAKTUYECKHX 337a4 U MPEACTABICHUS JAHHBIX

1.4 | Apudmernueckuii KOpeHb HATypalbHOW cTeneHH. JleHCTBHS ¢ apu(MeTHIeCKUMHU
KOPHSIMHM HaTypaJbHOU CTEIICHH

1.5 | CuHyc, KOCMHYC U TaHI€HC YUCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC
4KCJIOBOrO apryMeHTa

2 YpaBHEHHMsI U HEPABEHCTBA

2.1 | ToxzecTBa U TOXJIECTBEHHbIE ITpeoOpa3oBaHus

2.2 | IlpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BbIpakeHUU. OCHOBHBIE TPUTOHOMETPUUYECKUE
(hopMyJIBI

2.3 | YpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEpBaJIOB

2.4 | Pemienue 1enpix U ApoOHO-paIlMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB

2.5 | PemeHnue uppanyoHaibHbIX YPABHEHUM U HEPABEHCTB

2.6 | PemieHue TpUroHOMETpUYECKUX YpaBHEHUN

2.7 | IlpumMeHeHne ypaBHEHMM W HEPAaBEHCTB K PELIEHUI0 MaTeMAaTHYECKUX  3a/Jay
W 3aJ1a4 U3 pa3jIMyHbIX o0acTel HAyKH U pealibHOM KU3HU

3 DyHKUUHU U TpadUKU

3.1 | ®ynkuus, cnocodsl 3ananus GyHkimu. 'paduk Gynkimu. BzaumMuo oOpatHble GyHKIMU

3.2 | OGnactb omnpenenaeHus ¥ MHOKeCTBO 3HaueHU QyHkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKONOCTOSIHCTBA. YETHBIE M HEUETHBIE PYHKIIUU

3.3 | Crenennas ¢GyHKIMS ¢ HaTypaJbHBIM M IIEJbIM Moka3areneMm. E€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs n-0il cTeneHu

3.4 | TpuroHomeTrpuueckass OKPYXHOCTb, OIIPEIEICHUE TPUTOHOMETPUYECKUX  (QYHKIUI
YKCJIOBOTO apryMeHTa

4 Haygayia MaTemMaTHueCKOro aHamsa

4.1 | IlocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs MOCJeNOBaTEIbHOCTEH. MOHOTOHHBIE MOCIe-
JI0BaTEIbHOCTU

4.2 | Apudpmernueckass M reoMeTpuyeckas  mporpeccuu. beckoHeuHo — yObIBarormas
reoMerpuueckas rmnporpeccus. Cymma O€CKOHEUHO yOBIBAIOLIEH TeoMEeTpUYecKoi
nporpeccur. @opmysia CIOKHBIX MPOLEHTOB. VcIob30BaHUE MPOTPECCUM Ml PELICHUS
peasIbHbIX 33]1a4 MPUKJIAJHOTO XapaKTepa

5 MHokecTBa M JIOTHKA

5.1 | MHoXecTBO, onepauuu Haja MHokecTBaMu. /[narpammel Oiinepa — Benna. Ilpumenenune

TEOPETUKO-MHOKECTBEHHOI'O arlnapara Juisi OMUCAHHs pealbHBIX IMPOIECCOB U SBIICHUH,
IPY PELICHUH 33/1a4 U3 JPYTUX YUYeOHbIX IPEAMETOB




5.2 \ Onpenenenne, Teopema, CJIeICTBUE, TOKAa3aTeIbCTBO

11 KUIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna v BIYUCICHHUS
1.1 Hatypanbsble u nensle yncia. [I[pu3Haku 1eIMMOCTH LIEJIbIX YHCET
1.2 Crenenb ¢ panmoHaIbHBIM NTOKa3areneM. CBONCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTUUHbIC U HATYPAJIbHBIC JTOTapH (MBI
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BRIPAKECHHNA, COACPIKAIIMX JIOTapU(MBI
2.2 ITpeoOpa3oBaHue BbIPAXKEHUN, COACPKALIMX CTENEHH C PallMOHAIBHBIM [TOKa3aTeIeM
2.3 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 ITokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckie ypaBHEHHs 1 HEpAaBEHCTBA
2.6 CucreMpl JMHEHHBIX ypaBHEHUH. PelleHne NpHUKIAagHBIX 3a/ad C IOMOILBIO CHCTEMBI
JINHEWHBIX YPABHEHU
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUH U HEPABEHCTB
2.8 [IpuMeHeHHEe ypaBHEHMI, CUCTEM M HEpPaBEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3a/1ad U
3aJ1a4 U3 pa3IuYHbIX 00JaCTe HayKU U peabHOU KM3HU
3 DyHKIMH U TpapUKH
3.1 Oynkius.  [lepuoamueckne  dynkmuu. [IpoMexxyTkm  MOHOTOHHOCTH — (DYHKIHWH.
MaxkcumyMmbl 1 MUHUMYMbI GyHKIKMU. HanOombiee 1 HauMeHbllee 3HaueHUue PYHKLIUU Ha
IIPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIMHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u jorapudmuueckas GyHKIMU, X CBOMCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB GYHKIMHN sl pelIeHHs YpaBHEHUH U JIMHEHHBIX CHCTEM
3.5 Hcnonb3oBanue rpadukoB (yHKIMH A7 HCCIEAOBaHMS MPOIECCOB U 3aBHCUMOCTEH,
KOTOpbI€ BO3HMKAIOT IPU PEIICHUU 33Jad U3 JAPYTuX Y4eOHBIX MPEIMETOB M peaibHOU
KU3HU
4 Hagana maTemMaTnyeckoro anaamsa
4.1 HenpepbiBHble pyHKIIMU. METOA HHTEPBAJIOB /IS pellIeHUs] HEPABEHCTB
4.2 [IpousBonHas ¢pyHkiuu. ['eomerpuueckuid U GU3NUECKUN CMBICI IPOU3BOIHOM
4.3 [TponsBosHbIe 31eMeHTapHBIX (YHKIMNA. POpMyNbl HaXOXKACHUS MPOU3BOJHOM CyMMBI,
MIPOM3BEACHUS U YACTHOTO (PYHKIMIHA
4.4 [IpumeHeHne NpoON3BOAHOM K UCCIIEIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTh U OKCTPEMYMBI.
HaxosxeHre HauOoJIbIIero M HAMMEHbIIETo 3HaYeHUs (YHKIIMK Ha OTpe3Ke
4.5 [IpumeneHne NPOM3BOAHOM JUISI HAXOXKJACHUS HAWIYUYIIEro pElIeHUS B MPHUKIATHBIX
3ajjauax, JJsl OnpeiesieHusl CKOPOCTH Ipoliecca, 3alaHHOr0 (GopMyJIol WK rpadukoM
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
4.7 WuTterpan, ero reomMerpuueckuil u Qusnueckuil cMmpicia. Berumciaenue uHTErpana Imo

dbopmyne HeroTona — JleiiOauia




ITPOBEPAEMBIE HA ET'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIIBTATAM
OCBOEHMS OCHOBHOM OBPA30OBATEJIBHOM MPOI'PAMMBI CPEJTHET'O OBIIETO

OBPA30BAHUSA
Kon IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM Pe3yJibTaTaM 0CBOEHMSI
NpoBePsSIeMOro OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CPeIHEro 0011ero
TpeOOBaHUSA o0pa3oBaHus

1

Bnagenune MmeromamMu 10Ka3aTeNbCTB, alTOPUTMAMM PpEIICHUS 3aJ1ad;
yMeHue (QOpMyIHpOBaTH M OINEPHUPOBATH TMOHATHSIMHU: OIPEEICHUE,
aKCHOMa, TeopeMa, CIEACTBHE, CBOWCTBO, INPH3HAK, OKa3aTEIbCTBO,
paBHOCWIIBHBIE (POPMYJIMPOBKH; IIPUMEHSTH UX; YMEHHE (HOPMYIUPOBATH
0o0paTHOE W TPOTHUBOMOJIOKHOE YTBEP)KICHUE, MPHUBOAUTH NPHUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ] MaTEeMaTHYeCKOW HWHIYKIIUH;
IPOBOANTH  JIOKA3aTENIbHBIC pAacCyXAEHHWs TpHU pEUICHUH 3ajad,
OLICHMBATh  JIOTMYECKYI0O NPAaBWIBHOCTb  PAcCyKICHHUI;  yMEHHE
OTIEpPHPOBATH TOHATHAMHU: MHOKECTBO, TOAMHOXKECTBO, ONEpAIH HaJ
MHOXECTBaMH; yMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
anmapart JJIsl ONMCAaHHs PEaTbHBIX IPOLIECCOB U SBJICHUH U MPHU PELICHUH
3a1a4, B TOM 4HCJIE€ M3 JPYyrUX YYeOHBIX IPEIMETOB; yMEHHE
OTIepPHPOBATH MOHATUSAMU: Tpad, CBA3HBIN Tpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 33JaBaTh M ONKCHIBaTh TIpadbl Pa3sTUIHBIMUA
CIoco0aMu; MCIONIB30BaTh Tpadbl IPU pEIICHUH 3a/1a4

YMeHue onepupoBarh NOHATUSAMHU: HATYPAJIbHOE YHCIIO, LIEJIOE YHCIIO,
CTEIEHb C LEJIBbIM I10KA3aTeIeM, KOPEHb HATYPAJIBHOW CTEIIEHM, CTEIICHb
C  pAalMOHAIBHBIM  IIOKa3aTeJleM, CTENEeHb C  JIEWCTBUTEJIbHBIM
nokaszarejaeM, JiorapupM YHciIa, CHHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJIBHOIO YHCJA, OCTAaTOK 0 MOAYJII0, PAaLMOHAIBHOE YHCIIO,
UPPALMOHAJIBHOE  YMCIO,  MHOXECTBA  HATYpPaJIbHBIX,  IEJBIX,
palMOHAIBHBIX, JEUCTBUTEIBHBIX YHCEN; YMEHUE MCIOJIb30BaTh
NpPU3HAKU JI€IMMOCTH, HaUMEHbIIUM OOIMH NenuTeNb M HauMeHbIIee
olmiee KpaTtHoe, aropuT™M EBKiIMIA Mpu pelieHuu 3a1ad; 3HAKOMCTBO
C Pa3JIMYHBIMHA  IO3UIMOHHBIMH  CHUCTEMaMH  CUYUCIICHHUS; yMEHHUE
BBITMOJHATh BBIYMCICHUE 3HAUE€HUN M NpeoOpa3oBaHUs BBIPAXKEHUU CO
CTETEHsAMH U Jorapudmamu, npeoOpa3oBaHUs APOOHO-pALMOHATIBHBIX
BBIPDAKECHUM; YMEHHME OIEPUPOBATH IOHATHUAMH: IIOCIEHOBATEIBHOCTD,
apu@mernyeckas mporpeccus, reoMmeTpuyeckas nporpeccusi, 0eCKOHEYHO
yObIBarolasi  reoMeTpUueckas  Mporpeccus; yMEHHE  3a/1aBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHCIIE C IIOMOUIbIO PEKYPPEHTHBIX (popMyII;
YMEHHUE OIIEpUPOBATH NOHATUSMU: KOMIIJIEKCHOE YHUCIIO, CONPSKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJIYJIb U apTyMEHT KOMIUJIEKCHOTO yucia, popma
3aliCH KOMIUJIEKCHBIX 4YHceNl (TeoMeTpuyeckasi, TPUTOHOMETpHUYecKas
U anreOpanyeckas); yMeTb NMPOU3BOJUTH apu(pMETHUYECKHE JCHCTBUS C
KOMIUIEKCHBIMM ~ YHMCJIAMM; I[IPUBOJUTH  I[IPUMEPBl  UCIIOJIb30BAHMS
KOMIUIEKCHBIX YHCEJI; ONEPUPOBATh NOHATUSAMH: Marpuua 2x2 m 3x3,




OnpCACIMTCIIb MATPHUILIbI, I‘GOMCTpI/I‘{eCKI/If/’I CMBICJI OTTPCACIIMTCIIA

YMeHue onepupoBaTh MOHATHSIMH: pallOHANbHbIE, HWPpallOHAIIbHEIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapumuueckue, TPUTOHOMETPUYECKHE
ypaBHEHUST M HEPABEHCTBA, HX CHUCTEMbI; YMEHHE OIEepPUPOBATh
MOHSITHSIMH: TOKJECTBO, TOXJICCTBEHHOE IMpeoOpa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YypaBHEHHUW W HEPABEHCTB, PaBHOCUIHHOCTH
YpaBHEHUN, HEPaBEHCTB U CHUCTEM; YMEHHUE pelllaTh YpaBHEHHS,
HEpPaBEHCTBA W CHUCTEMBI C IMOMOIIBIO PA3IUYHBIX MPUEMOB; pEIIAThH
ypaBHEHHUs, HEPABEHCTBA M CHUCTEMbl C TIApaMeTpOM; MPUMEHSITh
ypaBHEHHUS, HEPaBEHCTBA, UX CHUCTEMBI JJISl PEIICHUS MaTeMaTUYEeCKUX
3aJa4 ¥ 3a]1a4 U3 pa3IU4HbIX 00JacTell HayKU U peaIbHOM KU3HH

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIUS, YETHOCTH (DYHKIUH,
NEPUOUYHOCTD (PYHKLIMHU, OTPAHUYECHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(GyHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJIblIee U HauMEHbIIee 3HAYCHUs
(GYHKLIMU Ha IPOMEXYTKE, HeTIpepbIBHAsA (PYHKLUS, aCUMIITOTHI Ipaduka
¢$yHKIMHM, TIepBas ¥ BTOpasi MPOU3BOAHAS (PYHKIIMH, TE€OMETPUIECCKUNA U
¢u3nyecKuil CMBICI IPOU3BOJIHOM, IEepBOOOpa3Has, OIpeneaEHHbIN
UHTErpajl; YMEHHE HaXOAWUTh aCUMIITOTHI rpaduka (QyHKIUM; yMEHHE
BBIUUCIIATH  IPOM3BOJHBIE CYMMBI, IPOM3BEJCHMS, YAacCTHOIO U
KOMITO3UIIMN (YHKIWH, HAXOIUTh ypaBHEHHE KacaTeNbHOUW K TpaduKy
(GYHKIMU; yMEHHE HAXOAWUTh MPOM3BOJHBIC IJIEMEHTAPHBIX (QYHKIWH;
YMEHHE HCHOJb30BaTh IPOU3BOAHYIO JUIl MCCIEIOBAaHUSA (DYHKLU,
HaXOJUTh HauOOJbIIME W HAUMEHbIIME 3HaueHHs (QYHKLUUH; CTPOMUTH
rpadMKd MHOTOYJICHOB C HCIIOJIb30BAaHUEM amrapara MaTeMaTHYeCKOTO
aHaJIKM3a; MPUMEHATh MPOU3BOJHYIO JJISi HAXOXKJIEHUS HaWIy4Ilero
peleHs] B MPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMMYECKHX H
bu3nyeckrx 3agavax; HaXOAUTh MJIOUIAIU U 00BEMBI (UTYP C TOMOIIBIO
MHTETpasia; IPUBOJUTH MPUMEPbl MAaTEMaTHYECKOIO MOJECIUPOBAHUS C
OMOUIbIO AU PepeHInaNbHbIX YPABHEHUN

YMeHue onepupoBaTh NOHATUSAMHM: Tpaduk (QyHKIuM, oOpaTHas
GyHKIMSA, KOMIO3UIMSA (YyHKUUHN, JTUHEWHas (QYHKIMs, KBaapaTU4yHas
byHKIMS, panMoHaIbHAs byHKIMS, CTENIEHHAas byHKIMS,
TPUTOHOMETPUUYECKHE  (PYHKLUH, OOpaTHblE TPUTOHOMETPUUYECKHE
GyHKIMHM, TOKa3aTenbHas U Jorapupmuueckas (QyHKUUH; yMEHUe
CTpPOUTh TpaUKH H3YyUYEHHBIX (PYHKUIMN, BBIIOJIHATH MpPeoOpa3oBaHMs
rpadukoB (GyHKIMH, HCIIOIB30BAaTh TPAPUKHU ISl U3YUEHUSI TIPOLIECCOB U
3aBHCHUMOCTEH, NMpH pEIIeHUH 337ad U3 JPYyTruX Y4eOHBIX MPEIMETOB
U 3aJjad U3 peaJbHOW >XU3HU; BbIpaXaThb (OpMyJamMH 3aBUCHUMOCTHU
MEXJly BEJIMYMHAMU; MCIIONb30BaTh CBOWCTBA U TpaduKU (PYHKIMH AJs
pellieHus: ypaBHEHUH, HEPAaBEHCTB U 3aj]ad ¢ MapaMeTpamu; u300paxarb
Ha KOOPJIMHATHOW IUIOCKOCTH MHOXECTBA PEIICHUN YypaBHEHH,
HEPABEHCTB U UX CUCTEM

YMmenune peiiaTb TEKCTOBBIC 3adadW pPa3HbIX THUIIOB (B TOM YHCJIC Ha
IMPONLCHTHI, O0JIU U YaCTHU, HA JBUKCHUC, pa60Ty, CTOUMOCTBb TOBApOB U
yCiyr, HAJIOTH, 3aJa4u U3 obiactu yHupaBJICHUA JIMYHBIMUA U CeMEMHBIMU
(I)I/IHaHCElMI/I); COCTAaBJISITh BBIPAXKCHUSA, YpPABHCHHUS, HCPABCHCTBA H HUX
CHUCTCMBI IIO YCJIOBHIO 3aJadu, HCCICAOBATH IMOJYUYCHHOC PCHICHUC U




OLICHUBATh TPABAONOJO0OHOCTh PE3YJIbTAaTOB, YMEHHE MOJAEIHPOBATH
pealbHBIE CUTyallMM Ha A3bIKE MATEMAaTUKH; COCTABJIATH BBIPAXKCHMUS,
YpPaBHEHUs, HEPAaBEHCTBA M MX CHUCTEMBl II0 YCIOBUIO 3a1a4y,
UCCIIEN0BATh  IIOCTPOCHHBIE MOJENM C HUCIOJIB30BAaHUEM  ammapara
areOpbl, HHTEPIPETUPOBATH MOJyUECHHBIN pe3yJIbTaT

VYMeHHe onepupoBaTh HOHATUSAME: CpeaHee apupMeTnyecKoe, MeJuaHa,
HanOoJbIIee M HaUMEHbIIIee 3HAYCHHs, Pa3Max, IUCIIEpPCHUsl, CTAaHJapTHOE
OTKJIOHEHUE YHCIIOBOTO HA0Opa;, yMEHHE H3BJIEKAaTh, HHTEPIPETHPOBATD
UH(OPMALNIO, TPEACTABICHHYIO B Ta0IUIAX, HA TUarpaMMax, rpapukax,
OTpPaXKAIOLIYI0 CBOMCTBA PEATBbHBIX MPOLIECCOB U SBJICHHUI; MIPEACTABIIATH
UHQOpMAMIO C TOMOINBI0 TabiaWIl M JUarpamMM; HCCIIEA0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE C MPUMEHEHHEM rpaduyeckux
METOJOB W  DIEKTPOHHBIX  CPEICTB; TpaHUuUecKd  HCCIEeN0BaTh
COBMECTHBIC HAOJIOACHUS C [IOMOLIbIO JHAarpaMM pacCeHBAaHUS H
JMHEHHOM perpeccuu

YMeHue onepupoBaTh IOHATHUSIMH: CIyYalHBIA OIBIT M CIy4YanHOE
COOBITHE, BEPOSTHOCTh CIIy9allHOTO COOBITHS, yMEHHE BBIYHCIATH
BEPOSITHOCTb C HCIIOJIb30BAaHUEM TI'papUuecKuX METOJO0B; IPUMEHSThH
(bopMyIbl CIIOKEHUS M YMHOXKEHHsI BEpOSITHOCTEH, (opMyiy HOIHOU
BEPOSTHOCTH, Gpopmyiny bepHyiin, komOuHaTOpHBIE (DAaKTHI M POPMYIIBI,
OLICHUBATh BEPOSTHOCTU pEATBHBIX COOBITHI; YMEHHE OIEpPHUpPOBATH
HNOHATUSAMM: ClIy4aiHas BeJIMYMHA, pAacIpelesieHue BepOosSTHOCTEH,
MaTeMaTHYeCKoe OXMJaHHWe, IUCIEepPCHUs U CTaHJapTHOE OTKJIOHEHHE
ClydaliHOW  BENMYWHBI, (QYHKIOUH paclpeAesiecHuss ¥  IUIOTHOCTH
PaBHOMEPHOr'0, IOKa3aTeNbHOI0 ¥ HOPMAJIbHOTO paclpeesCHUN;
YMEHHE UCMOJIb30BaTh CBOMCTBA HW3YYEHHBIX pacHpeAeiIeHUNd Juis
peleHns 3a/la4; 3HAaKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIMX 4YHCET,
METO/ABI BBIOOPOYHBIX HCCIIECOBAHUH; YMEHHE NPUBOAUTH TMPHUMEPHI
NPOSIBJIICHUST 3aKOHA OOJIBIIMX YHCET B IMPUPOAHBIX W OOIIECTBEHHBIX
SBJICHUSX; YMEHHE OIEPUPOBAThH MOHATUAMU: COUYETaHHE, IEPECTaHOBKa,
YHUCIO COYETaHWH, YHUCIO NEepecTaHoBOK; OMHOM HploTOHA; ymeHHe
NPUMEHSITh KOMOMHATOPHBIE (DaKTHI U PACCYKACHUS IJIsl PEUICHUS 3a/1a4;
OILICHUBATh BEPOSTHOCTH peanbHBIX COOBITHIA; COCTaBIISITh
BEPOSITHOCTHYIO MOJIeNIb U HHTEPIPETUPOBATh NOJTYYEHHBIA pe3yIbTaT

YMeHue onepupoBaTb MOHATHSIMH: TOYKa, HpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yIJa, IUIOCKUH Yrodi,
JBYTPaHHBIA yIoJ, TPEXTPAHHBIA YTOJ, CKPELIMBAIOLIMECS IPSMBIE,
NapajuIeIbHOCTh U NMEPHEHANUKYISPHOCTh MPAMBIX M INIOCKOCTEH, YTroil
MEXJy NPSAMBIMH, YroJd MEXKIY NPSMOM U IMJIOCKOCTBIO, YTrOJl MEXIy
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEXAY IJIOCKOCTSIMU; YMEHUE HUCII0JIb30BATh MPU
peLIeHUH 3aJa4 M3y4eHHbIe (aKThl U TEOPEMBI IJIAHUMETPUH; YMEHHE
OLICHMBAaTh  pa3Mepbl OOBEKTOB  OKPYJXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHUYeCKUe MOJIEIM C MOMOUIbI0 TE€OMETPUYECKUX MOHATHH U
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH NIPAKTUYECKUE 3a1a4U
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (PUTYpbI, 00bEM (UTYDBI,
MHOTOTPaHHUK, IMPAaBUJIbHBIM MHOTOIPAaHHUK, CEYEHHE MHOIOTPAHHHUKA,




Ky0, mapajulenienures, Npu3Ma, NupaMuaa, ¢GUrypa M HOBEpXHOCTb
BpallleH!s], IWIMHAP, KOHYycC, map, cdepa, miomans chepsl, IIOmab
IOBEPXHOCTU THMPAMUJBI, TPU3MBI, KOHycCa, IHIUHIpA, 00BEM Kyoa,
NPSAMOYTOJIBHOTO TapajUieNienunesa, MUPaMHIbl, MPU3MBbI, LWIAHAPA,
KOHYycCa, I1apa, pa3BEpPTKa MOBEPXHOCTU, CEUCHHS KOHYca W IMIMHIpA,
napajulelbHble OCH WJIM OCHOBAaHHUIO, CEYCHHE IIapa, IUIOCKOCTh,
Kacaromascss chepbl, IUIMHApPA, KOHYCa; YMCHHE CTPOHMTH CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKHU, (DUTYPHI U MOBEPXHOCTU
BpAIICHUS, UX CEUYCHUS, B TOM YUCIIE C IOMOIIBIO AIEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHATh CBOHCTBA T€OMETPUYECKUX (UTYp, CAMOCTOSTEIHHO
(GopMyITHpPOBATH ONpEAEICHHUS] U3y4aeMbIX (UTYp, BBIIBUTaTh THIIOTE3bI
O CBOICTBax M MpHU3HAKaX T€OMETPHUYECKUX (uryp, oOOCHOBBHIBATH
WIA OIpOBEpraTh MX; yMEHHUE IMPOBOAUTH KiIAacCHPHUKAIUIO (UTYp IO
Pa3MUYHBIM NpPU3HAKaM, BBIITOJIHATE HEOOXOJMMBIC TOMOJHHUTEIBHBIC
HOCTPOCHHUSI
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YMeHue omnepupoBaTh TOHSATHUSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
napajieNbHBIA TIePEeHOC, CUMMETPHS Ha TUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHUe MOAOOHS, MOJOO0HBIE (UTYpBI; YyMeHHe
pacro3HaBaTh paBHbIE U MOA0OHBIE (DUTYPBI, B TOM YHUCIE B IPUPO/IE,
UCKYCCTBE, apXUTEKTYpE; HCIOJIb30BATh TI'€OMETPHYECKHE OTHOIICHHS
IpH PEIICHUH 3a/1a4y; HaXOJWTh T€OMETPUYCCKHE BEIMYUHBI (JTMHA,
yroi, IUIOIaab, OOBEM) MpHU pElIeHUH 3a7ad M3 JAPYTUX Y4eOHBIX
MPEIMETOB M U3 PEaTbHOU KU3HU; YMEHHE BBIYUCIATH FEOMETPUUECKUE
BEJIMYMHBI (IJIMHA, YToJ, IUIOMaAb, O0BEM, IUIOMANb IOBEPXHOCTH),
UCTIONB3Ysl HM3y4YCHHbIE (OPMYIBI M METO/BI, B TOM YHCIE: IUIOIIAIb
MOBEPXHOCTH MUPAMUIbI, TPU3MBI, KOHYCa, IIHIUHAPA, IUIOMAab cepsr;
00BEM Ky0a, MPSIMOYTOJIBHOTO TapailieNenunena, MUpaMuIbl, MPU3MBI,
ITMHIpA, KOHYCa, Iapa; yYMEHHe HaxOAWTh OTHOIIEHHE O0BEMOB
110J00HBIX Uryp
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YMeHHe onepupoBaTh MOHIATUSMU: MPSIMOYTOJIbHAS CHCTEMa KOOPIWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPIHMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BE/ICHHE BEKTOpPAa HA YHUCIIO, Pa3lIOKEHHWE BEKTOpa Mo 0a3ucy,
CKaJIIPHOE TMPOM3BEACHUE, BEKTOPHOE TPOU3BEACHHE, Yrol MEKIY
BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA W KOOPAMHATHBIN METOJ
JUIS  pEIIeHUS TEOMETPHUECKUX 3aJad M 3a7ad JAPYruX Y4eOHBIX
IPEMETOB

13

YMeHue BbIOMpaTh MOAXOIAIIMNA METOJ JJIs pelleHHs 3a/1a4H;
[IOHUMAaHUE 3HAYMMOCTM MATEMAaTHKH B H3YYEHHUH IPUPOJIHBIX
U OOIIECTBEHHBIX MPOLECCOB U SIBICHUH; YMEHHE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTWKH B MCKYCCTBE, YMEHHE IPHUBOJIUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUHCKOM U  MHUPOBOU
MaTE€MaTU4YECKOU HAyKH




HNEPEYEHDB 2JIEMEHTOB COAEPKAHMUA, TIPOBEPAEMbBIX HA EI'S 110 MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yuciia v BBIYMCIICHUS
1.1 | HatypasibHble U nenble uncaa. [Ipu3Haku JenMMOCTH LEIbIX YHCE
1.2 | Partmonanbuple  uuciaa. OOBIKHOBEHHBIE U JCCATHYHBIC JAPOOH, TIPOIEHTHI,
OEeCKOHEUHBIEC IEPUOTUUECKUE IPOOH
1.3 | ApudmeTndeckuii KOpeHb HATypalbHOU cTerneHu. JlelcTBus ¢ apudMeTHIecKuMu
KOPHSIMUM HaTypaJbHON CTENEHU
1.4 | Crenensp ¢ uenbiM nokazarenem. CTeneHb ¢ paluOHAIbHBIM MToKa3aTesneM. CBOMCTBa
CTENEHU
1.5 | CuHyc, KOCHMHYC W TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHTeHC YKCIOBOIO apryMeHTa
1.6 | Jlorapudwm uucna. JlecaTudHbple U HATYpaJIbHBIE JOrapupMBbl
1.7 | lleiictButenbHble uyHcna. ApudMeTHYecKHe Omepaluud ¢ JIeHCTBUTEIbHBIMU
yyciaMu. [IpubnukEHHbIE BBIYUCICHUS, IPABUIIa OKPYTJICHMS, IPUKHUIKA U OLIEHKA
pe3ylibTaTa BRIYUCICHUN
1.8 | Ilpeobpa3oBaHue BBIPAKEHUM
1.9 | KomniekcHble uncia
2 YpaBHEHHsI U HEPABEHCTBA
2.1 | Llenble u qpoOHO-pallMOHAIBHBIE YPAaBHEHHUS
2.2 | UppanuoHaibHble YpaBHEHUS
2.3 | TpuroHomMeTpuyeCcKue ypaBHEHHsI
2.4 | lloka3aTenbHble U JorapuMuueckue ypaBHEeHUs
2.5 | lenbie u 1poOHO-paIIMOHAIEHBIC HEPABEHCTBA
2.6 | UppanyoHanbHble HEpABEHCTBA
2.7 | Iloka3aTeybHbIE B JorapuPMIUICCKHE HEPABSHCTBA
2.8 | TpuroHoMeTpu4ecKrne HepaBEHCTBA
2.9 | Cucremsbl U COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 | YpaBHeHus, HEPaBEHCTBA M CUCTEMBI C IapaMeTpaMu
2.11 | Marpuna cucteMbl JUHENHBIX YpaBHEHNH. OnpeienuTenb MaTpUILb
3 DYHKIMH U TpaduKu
3.1 | ®yHkuus, cnocoOwl 3amanus ¢yHkuuu. ['paduk (ynkinumu. B3aumbHo oOpartHble
byskiun. YérHble u HeuéTHble QyHKimu. [leproanueckue GpyHKkuuu
3.2 | Obnacth omnpeneneHUss M MHOXECTBO 3HaueHWd ¢ynkunu. Hymum ¢yHkxnum.
[TpomexxyTku  3HAKONMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl ¥ MUHUMYMbI (QyHKUuH. HaumbGonbliee W HauMeHblee 3HAYEHHE
(GYHKIIMM HAa IPOMEKYTKE
3.3 | Crenennas ¢QyHKOHMS C HaTypadbHBIM H I1IeNBIM TMoKa3atenem. EE& cBoiicTBa
u rpaduk. CBoiicTBa u rpaduk KOpHs n-oil cTeneHu
3.4 | Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U rpapuKu
3.5 | lloka3zaTenbHas u jorapudmudeckas GyHKIIUH, UX CBOWCTBA U rpaduKu
3.6 | Toukum paspeiBa. AcumnTtorel rpadukoB ¢yHkuuil. CBolicTBa  (QYHKIIHH,
HENPEPBIBHBIX HA OTPE3KE
3.7 | IlocnemoBaTeabHOCTH, CIIOCOORI 3aJaHUS OCIEI0BATEILHOCTEH
3.8 | Apudmernueckas M reoMmeTpuueckas nporpeccuu. Popmysa CiI0KHbBIX IPOLIEHTOB
4 Hayayia MaTeMaTHueCKOr0O aHaJIN3a
4.1 | IlpousBoaHas ¢dyHkiuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIHMA




4.2 | IlpumeHeHHE TPOM3BOJHON K HCCIEAOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
sKCcTpeMyMbl. Haxosk/ieHne HanOONbIIero U HaUMEHBIIETO 3HaueHUs (PYHKIMH Ha
OTpe3Ke

4.3 | IlepBooOpa3nas. MaTerpan

5 MHoxecTBa U JIOTHKA
5.1 | MHoXecTBO, onepaliiy HaJ MHOKecTBamMu. J{lmarpammel Ditiepa — BeHna
5.2 | Jloruka

6 BeposITHOCTh M CTaTUCTHKA

6.1 | OnucarenbHasi CTATUCTHKA

6.2 | BeposTtHocTb

6.3 | Kombunaropuka

7 ['eomerpus

7.1 | ®durypsl Ha IOCKOCTH

7.2 | Ilpsimble ¥ TIJIOCKOCTH B IPOCTPAHCTBE

7.3 | MHOrorpaHHuKu

7.4 | Tena u NOBEPXHOCTH BpALICHUSI

7.5 | KoopauHatel U BEKTOPBI
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