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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCyIapCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHSA JIUUYHOCTU OOYHAIOIIHUXCSL.

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 OOECMeYMBAET HWHCTPYMEHTAIbHYIO 0a3y Il U3y4eHHUS BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JAPYroid CTOPOHBI, POPMUPYET JOTUYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YalllMXCsl Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIaJ€BAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU opMme.

Kypc anreOpsl 1 Hauan MaTeMaTUueCKOro aHajin3a 3aKJIabIBAET OCHOBY IS
YCIICIIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHJACHIUA HSKOHOMHKA U OOIIECTBEHHOM JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAeT yMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPIKJEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHe. B xome n3ydenus
anreOppl W Havall MATEMaTUYeCKOTO aHajiu3a B CTaplledl IIKoJie ydaliuecs
MOJYy4alOT HOBBIM ONBIT PEIICHUS TMPUKIAJAHBIX 3a7ad4, CaMOCTOSTEIBLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpHpeTaIluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENbHBIM MOTEHLUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW MesITeIIbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOydeHus airedpe M HadyalaM MaTeMaTHYeCKOTrO
aHaJIM3a JISKUT JAEATEIHbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAJIM3a» BKIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUN: «Uucna W BBIYUCIECHUNY,
«Dyukun  u - rpadukm»y, «YpaBHeHMss U HepaBeHCTBa», «Hauama
MaTeMaTH4eCKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSHKEHHH JBYX JIET
oOyueHusi B CTaplleil IIKoJie, €CTECTBEHHO JOMOJHSSA ApYr ApPyra M MOCTENEHHO
HAChIAsICh HOBBIMM TE€MaMH W pa3faenaMu. JlaHHBIA Kypc  SBISIETCSA
WHTErPAaTUBHBIM, TOCKOJbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUYECKUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak yuwamiuecs OBIIaZeBalOT BcE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, Y HUX MOCIEI0BaTENbHO (hOpMUpYyETCS U
COBEPULICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJEIb pPEeaJbHON
CUTYyalluM, TPUMEHATh 3HAHUA, NOJyYCHHbIE B Kypce «Auredpa W Haudana
MaTEeMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYITHMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIIbTAaT.

ConepxaTenpHO-METOANYECKAs TUHUA «YUucna W BBIYMCIEHUSD 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiell mikoige oco0oe BHHUMAaHUE YIEISETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, yMEHHE
pPalOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pe3ynbTar. OOyuaromuyecs NOJy4arOT HaBBIKM MPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHGHUS JIEWCTBHM C 4YWCIaMU, 3allMCaHHBIMA B CTaHIapTHOU (opme,
VICIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHMs] B CTaplled IIKOJIe, TOCKOJIbKY B KaXIOM pa3fesie MporpaMMbl
MPEIYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
Pa3IMYHBIMA METOAAMM PELICHUs LENbIX, PAalMOHAIBHBIX, HPPalMOHAIbHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKUIMNA C TOMOILBIO TPOU3BOAHON, PEIICHUH MPUKIAAHBIX 3a/lad U 3a7ad Ha
HaXOXJIE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUI
BBIMIOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JE€TyKTHBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM U TpaQuKW» TECHO
NIEPEIUIETAETCS C IPYTUMH JIMHUAMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATEIbHOCTD U3Yy4YEeHUs MaTepuana. N3yuenue CTENIEHHO,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaduKoB, UCHIOJIb30BAaHUE (PYHKUMN JUIsl pelleHus 3aJad U3 APYTUX y4eOHbIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosblllIOE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJyYEHHbIE (YHKLIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJIeH Ha pPa3BUTHUE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid U ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTHnyeckoro aHalin3a) MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YYarolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUryp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHHUsl TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTH4YEeCKUX MOJeNied peajbHbIX CHUTyalui,
HAXOXKJEHUSl HAWIY4YlIero pElIeHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMaTbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HucKycctBe. OOywaromuecs Yy3HAIOT O
BBIJAIOIINXCS PE3yJIbTaTaX, IOJYYEHHBIX B XOJE PAa3BUTHS MaTEMAaTHKU Kak
HAyKH, U UX aBTOpax.

CopepkarenpbHO-METOAUYECKas TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. | €0pPETHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MATEMATUKH WU IMPEAJIararor



Hanbosee yHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MATEMAaTHYECKUE TUCLUUIUIMHBI B €IUHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUN, UCCIIETOBAHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MAaTeMaTUYEeCKOro aHaiu3a U
WHTEPHPETALUN NOJyYEHHBIX PE3yNbTaToB. Takue 3aaHus BIUIETEHBI B Ka)KJIbII
U3 Pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIOJIb3YETCs
JUISl pellieHus] IPUKIAIHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPAaKTHYECKUX 3a7ad
ydaliecs: pa3BUBAlOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesareabHOCTh 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 miaHe Ha HM3ydeHHE Kypca anreOpbl M Hadal MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IUYHbIX OTPACIEH
3HAHUU U PEATBbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTENbHBIMU uHcliaMu. [lpubGnmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenp ¢ 1ensiM  mokazareneM. CranpaptHas ¢Gopma  3amucu
JNEeUCTBUTEIBLHOIO yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelictBus ¢
apu(PMETUIECKUMHU KOPHSAMHU HATypAJIbHON CTENIEHHU.

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

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

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

Pemenue nensix v 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

IIppuMeHeHne ypaBHEHMM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U PeabHOU KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHble PYHKIINU.

ObnacTh ompeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm yskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauk KOpHs N-0i CTENEHHU.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

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

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

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara i ONUCAHUS PEaTbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.



IIJIAHUPYEMBIE PE3YJIBTATBI

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

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MPOTPaMMbl y4EOHOTO NpeaMeTa
«MaremaTuka» XapakTepu3yTCs:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYaIOIIErocsl Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHHUPOBAHHUS Pa3IMUHBIX CTPYKTYp, SIBIICHHM,
IpoLenyp TpaXIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTyeckoe BOCIMTAHHKE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYyTHX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DcTeTU4eCcCKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TNMHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUUA U

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

TpynoBoe BoCIUTAHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W € TMPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBINH BBIOOD
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE IIPUPOAHOM U COLMUAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpPHUEHTALIMEN HA NMPUMEHEHUE MAaTEMaTUYECKWX 3HAHUM ISl pEIICHUs 3a1ad B
0o0JaCTH OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIICICTBUU JUJISL OKPYKAIOLIEH CPEabI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM H  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUEeCKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYE€CKOW KyJIbTYpOM KakK CpEICTBOM IMO3HAHUA MHUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYHO AESATEIBbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTN8UAMU.

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

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISTh U XaPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY MOHATUAMH, (HOPMYITHUPOBATH
ONpe/eNieHUs] TOHATHUW; YCTaHABIMBATh CYHICCTBCHHBIH  MpPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUpPOBaTH MW  NPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

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

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIICHUSA, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKiue JEUCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTHBOpEUUE, MpolIemMy,
yCTaHABIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apTyMEHTHPOBATh CBOIO TIO3UIINIO, MHECHHE;

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

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
IPOBEAEHHOTO HAOMIOIECHUS, UCCIEIOBaHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabota ¢ nndopmarmeii:

BBISBJIATH AePUINUTHI MHPOPMAIUH, JTaHHBIX, HEOOXOAUMBIX IJIsl OTBETA
Ha BOIIPOC U JJIsI PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIN3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPNPETUPOBATH MHPOPMALUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CTPYKTYpUPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B PAa3IMYHBIX (popMax,
WLTIOCTPUPOBATH TpapuuecKi;



2)

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

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OVHAIOUWUXCAL.
OO01ienue:

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

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaeMON TEMBI,
poO0JIeMBbI, pelIaeMoOi 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
peuIeHus; COMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3iM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOH Gopme popMyIUpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJadyd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCIOJb30BaThb  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUTyJIbHON pabOThI MPU PEIICHUH YICOHBIX 3a71a4; TPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIIOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
chOpMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

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

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

BJI1aACTh HaBbIKaAMH MMO3HaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CaAMOKOHTPOJIL  IIpomecca H
pe3yjbTaTa PCUICHUA MaTEMaTHYE€CKOU 3aJa4u,



e TNPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IIPU PELICHUH
3a7a4i, BHOCUTHh KOPPEKTHBBI B JICSITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWJICHHBIX OIMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaxXOJUTh OIMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OMBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOTro Kypca «Anredpa U Hadajla MaTEMaTUUECKOTO aHanu3ay
Ha YPOBHE CpPEIIHEro OOIIero oOpa3oBaHUsS JOJDKHO 00ECIeUMBATh JOCTHUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palUMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpPaBUia OKPYTJICHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

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

OnepupoBath MOHATUSMH: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIJla Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHUs U HEPABEHCTBA

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

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BeimonHsaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWA W  pelaTb OCHOBHBIE THIBI  LEJBIX, PAalUMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

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



MognenupoBaTh peanbHblE CHUTyalldd Ha S3bIKE airedpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEeNeNICHNs] M MHOXXECTBO 3HadeHW (yHKIMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

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

Hcnonps3oBathk rpaduku GyHKUUN A5 pEIICHUS] ypaBHEHUI.

Crpouth M ynTaTh TpadUKU JUHEHHON (PYHKIIMHM, KBAAPAaTUYHON (DyHKIUH,
CTETICHHOM (DYHKIIMH C IIEJIBIM ITOKa3aTeleM.

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

Havana mareMaTH4ecKOro aHAJIN3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apUpMETHUECKass |
reoMeTpUYecKas Iporpeccum.

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

3aiaBaTh NOCIEAOBATENBHOCTH PA3IUYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 33aJad U3 APYTUX Y4eOHBIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM (pPOBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThbI padoTbI
MHokecTBa palMOHAJIBHBIX U
JEUCTBUTENLHBIX YHCcel. PaionaibHbIe 14 1 https://m.edsoo.ru/ROK9D1U9D
ypaBHEHUS U HEPABEHCTBA
) .C
YHKUHH 1 rpagpuich. CTCIICHD ¢ uenbM 6 https://m.eds00.ru/J8Y003Y2G
[O0Ka3aTeieM
A i N—of .
pH(METICCIHi Kopetth N1-0lf CTencHn 18 1 https://m.edsoo.ru/E8Q1HODOP

HppanmonansHble ypaBHEHUS U HEPABEHCTBA
Dopmysl
TpUrOHOMETpUH. T pUroHOMETpUUYECKHE 22 1 https://m.edsoo.ru/E8K8L6Q2Z
ypaBHEHUS
ITocnenoBaTeIbHOCTH U MIPOTPECCUU 5 https://m.edsoo.ru/W9E9G2T2K
HOBTOPCHHG, 0000111IeHHEe, CHCTEMATH3aIIH 3 1 https://m.eds0o.ru/L901T3U2]
3HaAHUUN

OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[NPOTPAMME



https://m.edsoo.ru/R0K9D1U9D
https://m.edsoo.ru/J8Y0O3Y2G
https://m.edsoo.ru/E8Q1H0D0P
https://m.edsoo.ru/E8K8L6Q2Z
https://m.edsoo.ru/W9E9G2T2K
https://m.edsoo.ru/L9Q1T3U2J

ITOYPOYHOE INIAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoxka

KoaunuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

MHO0k€eCTBO, Onepauy Hal
MHOK€eCTBaMU. /[narpaMmsl
Ditnepa—Benna

https://m.edso00.ru/G9F7R3T5M

PanuonansHBIC YnCa.
OOBIKHOBEHHBIE U JE€CITUYHBIE
JpOOH, TIPOLIEHTHI, OCCKOHECYHBIC
MIEPUOIUUECKHIE IPOOH

ApudmeTrueckue oneparuu C
palMOHATIBLHBIMU YHCIIAMH,
npeoOpa30BaHUsI YUCTOBBIX
BBIPAKECHUI

[Tpumenenue 1po6eit u MPoLEHTOB
JUIS peLIeHUs NIPUKIIAIHBIX 3a1a4
U3 pa3JINYHbIX OTpACIEd 3HAHUN U
pEATBHOM KU3HH

[Tpumenenue apoOeii 1 NPOLIEHTOB
JUISL peLlIeHUs NIPUKIIAHBIX 3a1a4
U3 pa3JIMYHBIX OTPACIIEH 3HAHUN U
pEaTbHOM )KU3HHU

JleficTBUTENIbHBIEC YHCIIA.

PanmonanbHble u
MppalrOHaJIbHbIC YUCIIa

https://m.edsoo.ru/Y6WO0J914Y

https://m.edso0.ru/C1T7Z00Q0H

https://m.edso0.ru/J4X7C3L0OE

https://m.edsoo.ru/J1POD8G9H

https://m.edsoo.ru/H4Q4V4H1P



https://m.edsoo.ru/G9F7R3T5M
https://m.edsoo.ru/Y6W0J9I4Y
https://m.edsoo.ru/C1T7Z0Q0H
https://m.edsoo.ru/J4X7C3L0E
https://m.edsoo.ru/J1P0D8G9H
https://m.edsoo.ru/H4Q4V4H1P

Apudmernueckue onepanum ¢
JCWCTBUTEILHBIMH YHCITaAMH

https://m.edso00.ru/K2Q0040Q4X

10

[TpuGnuxEHHbIC BEIYNCIICHUS,
IIpaBUJIa OKPYIJIEHUS, IPUKUIKA U
OLICHKA PE3YJIbTATA BBIYUCICHUI
Tox1ecTBa U TOXK/IECTBEHHBIE
npeoOpa3oBaHus

YpaBHeHMEe, KOPEHb YPaBHEHUS

https://m.edsoo.ru/Z4A6K8FOW

https://m.edsoo.ru/Y711A2V6E

https://m.edsoo.ru/W1F7U7H5M

11

12

HepaseHctBo, pemienue
HEPaBEHCTBA

Meton HHTCPBAJIOB

https://m.edso0.ru/E7TG8G1R2I

https://m.edso0.ru/T8D1IW6Y 3K

13

Pemenue nensix u 1poOHO-
palMOHAIBHBIX YPABHECHHUH U
HEPABEHCTB

https://m.edsoo.ru/M5C5C0J4C

14

KonTponbHas pabora no teme
"MHOXeCTBa PallMOHAJIBHBIX U
JEHCTBUTEILHBIX YHCEIT.
PanmonaibHBIC ypaBHEHHS U
HEpaBEHCTB"

https://m.edsoo.ru/L9ASK2D6J

15

16

17

OyHKIHUS, CTIOCOOBI 3aJaHus
¢dbynkuun. Bzanmuo obpaTHbie
byHKIMHA

I'padux pynkmuu. O6macTh
ONpeIeTIEHUS U MHOXKECTBO
3HaueHuil pynkuuu. Hymm
byuxun. [IpomexyTku
3HAKOMOCTOSIHCTBA

UYérHble 1 HEUETHBIE QYHKIIUU

https://m.edsoo.ru/V9E9J4L3C

https://m.edso0.ru/Q5R1X9T4X

https://m.edsoo.ru/0O2Z5E9W0Y



https://m.edsoo.ru/K2Q0O4Q4X
https://m.edsoo.ru/Z4A6K8F0W
https://m.edsoo.ru/Y7I1A2V6E
https://m.edsoo.ru/W1F7U7H5M
https://m.edsoo.ru/E7G8G1R2I
https://m.edsoo.ru/T8D1W6Y3K
https://m.edsoo.ru/M5C5C0J4C
https://m.edsoo.ru/L9A8K2D6J
https://m.edsoo.ru/V9E9J4L3C
https://m.edsoo.ru/Q5R1X9T4X
https://m.edsoo.ru/O2Z5E9W0Y

18

CrereHn C LEIBIM IT0KA3aTEIEM.
CranmaptHas popma 3anucu
NEWCTBUTEIILHOIO YUCIIa

https://m.edso00.ru/Z900V2S4Y

19

Hcnonp3oBanne noaxoadmiein

(dbopMBI 3amucH JEeHCTBUTETBHBIX
YUCEIT JUISl PEIIEHUS IPAKTUYECKUX

3aaa4 1 NpeACTaBJICHUSA JaHHBIX

https://m.edsoo.ru/M4POM7X9K

20

CrenenHast GyHKIUS C
HATYPaJbHBIM U LEJIbIM
nokasareneM. E¢ cBolicTBa u

rpaduk

https://m.edsoo.ru/KOM2W6V9IK

21

22

Apudmerndeckuii KOpeHb
HaTypaJbHOW CTENEHU

Apudmerndeckuii KOpeHb
HaTypaJIbHON CTENEHU

https://m.edso0.ru/S4J1X0T7L

https://m.edsoo.ru/NOV6N2M2V

23

CaolicTBa apu(PMETUYECKOTO
KOPHSI HATypaJIbHOW CTENEHU

https://m.edsoo.ru/K0ISA1X9Y

24

25

CgoiicTBa apuMeTHuecKoro
KOPHSI HATypaJIbHOW CTENeHH
CgoiicTBa apuMeTHIecKoro
KOPHSI HATypaJIbHOW CTENICHU

https://m.edsoo.ru/Y6M6E6KOV

https://m.edsoo.ru/W1A102C5K

26

JeiicTBus ¢ apupmMeTHUECKUMHU
KOpPHSIMU N—OM CTENEHU

https://m.edsoo.ru/U6D1K9X0R

27

28

HeiicTBus ¢ apudMeTnuecKkuMu
KOpPHSIMU N—OM CTENEHU

HeiicTBus ¢ apudMeTnuecKuMu
KOPHSIMU N—OU CTENEHU

https://m.edsoo.ru/K4K6P3V6I

https://m.edso0.ru/X2S80Q4P3X

29

JeiicTBus ¢ apupMeTHUECKUMHU

https://m.edso0.ru/A4Z3X7N7S



https://m.edsoo.ru/Z9O0V2S4Y
https://m.edsoo.ru/M4P0M7X9K
https://m.edsoo.ru/K0M2W6V9K
https://m.edsoo.ru/S4J1X0T7L
https://m.edsoo.ru/N0V6N2M2V
https://m.edsoo.ru/K0I3A1X9Y
https://m.edsoo.ru/Y6M6E6K0V
https://m.edsoo.ru/W1A1O2C5K
https://m.edsoo.ru/U6D1K9X0R
https://m.edsoo.ru/K4K6P3V6I
https://m.edsoo.ru/X2S8Q4P3X
https://m.edsoo.ru/A4Z3X7N7S

KOpPHSIMU N—OM CTENIEHU

HeticTBus ¢ apuMeTHUIECKUMU

30 3 https://m.edsoo.ru/F3U8Z2K6B
KOpHIMU N—O0u CTENECHU
P

31 cliierte ElppaHHOHaHBHHX https://m.edsoo.ru/G2A6K108B
yYpaBHEHUI U HEPABEHCTB
P

32 clierme I:Ip PAIMOHATBHbIX https://m.edsoo.ru/R619G7Y4N
YPaBHEHUN U HEPABEHCTB
P

33 SHICHHC HPPAltHOHAILHBIX https://m.eds00.ru/I5Q5J3M4W
YpPaBHEHUN U HEPABEHCTB
P

34 cHieHie ElppaHHOHaHBHHX https://m.edso0.ru/W0Z9Q2Y 3D
ypaBHEHUIl U HEPABEHCTB
P

35 CHICHHC I:Ip PAIHOHAIHHBIX https://m.edso0.ru/A305H3Y7Y
YPaBHEHUN U HEPABEHCTB
@:107 n-oi

36 BOHCTBA i rpadiK Kopis N-0ft https://m.eds00.ru/J9GIP7F5Z
CTCIICHU

. N-oit

37 CBoficTaa u rpaduk kopis N-oif https://m.edsoo.ru/V1D1U1A2Y
CTETICHH
KonTponbHas pabora no teme
"A ~ n_ =4

38 PHMETHHCCKHH Kopettb N1-Olf https://m.eds00.ru/Z2UOM7L2T
creneHu. MppanvoHanbHbIe
YPaBHEHHUs U HEPABEHCTBA"
C

39 HHYC, KOCHIHYC H TAHree https://m.edsoo.ru/U9C203P9P
YHCIIOBOIO apryMEHTa
C

40 HIEYC, ROCHEYC 1 TaHTene https://m.eds00.ru/X008C4S8U
YHCIIOBOTO apryMeHTa
A

41 PRCHIHYC, apRROCHIYC 1 https://m.eds00.ru/\V/6P6ESTLC
ApKTaHTeHC YMCIIOBOTO apryMeHTa

42 ApKCUHYC, apKKOCUHYC U https://m.edsoo.ru/R3LOU402]



https://m.edsoo.ru/F3U8Z2K6B
https://m.edsoo.ru/G2A6K1O8B
https://m.edsoo.ru/R6I9G7Y4N
https://m.edsoo.ru/I5Q5J3M4W
https://m.edsoo.ru/W0Z9Q2Y3D
https://m.edsoo.ru/A3O5H3Y7Y
https://m.edsoo.ru/J9G9P7F5Z
https://m.edsoo.ru/V1D1U1A2Y
https://m.edsoo.ru/Z2U0M7L2T
https://m.edsoo.ru/U9C2O3P9P
https://m.edsoo.ru/X0O8C4S8U
https://m.edsoo.ru/V6P6E6T1C
https://m.edsoo.ru/R3L0U4O2J

APKTAHI'CHC YUCIJIOBOI'0 apryMmeHTa

Tpuronomerpuueckas
OKpPYHOCTb, OIIPE/ICTICHHE

43 . https://m.edso0.ru/K7S8Y1J4X
TPUTOHOMCTPHYCCKUX (bYHKI_[I/II/I
YHCIIOBOTO aPTYMEHTA
TpuronomeTpudeckast

44 OXPYZHOCTD, OUPEACIEHHE https://m.eds00.ru/D8I7B3I7N
TPUTOHOMETPHUYECKUX (YHKIUN
YHCIIOBOTO aPTYMEHTA
0]

45 CHOBLBIC TPHTOHOMCTpHHECIHC https://m.edsoo.ru/I4W7L3M0J
dbopMyibI
0]

46 CHOBHBIC TPHTOHOMCTPIHCCIHE https://m.edsoo.ru/E4C3Y1T6R
dbopMyibI
0]

47 CHOBHRIC TPHTOHOMETpHHECKHE https://m.eds00.ru/B1Y0P6Z4S
bopMyJIbI
0]

48 CHOBHBIC TPHTOHOMETpIHECKHL https://m.edsoo.ru/Y6V4Y3Z8I
bopMmybI
Ipeo6

49 PEODPE3OBATHE . https://m.edso0.ru/TAU9P7F6P
TPUTOHOMETPUYECKUX BBIPAKECHUN
Ipeo6

50 beobpasoBarie . https://m.edsoo0.ru/Z9P5U9L4X
TPUTOHOMETPUYECKUX BBIPAKCHUN
IT

51 peobpazosanue 5 https://m.eds00.ru/N6K6P3Q2C
TPUTOHOMETPHUYECKUX BBIPAKCHUIN
ITpeo6

52 PEODPASOBAHHE ) https://m.eds00.ru/MOILIBWTW
TPUTOHOMETPUYECKUX BBIPAKECHUN
Ipeo6

53 Peobpasonarie . https://m.edsoo.ru/L6H7Q3160
TPUTOHOMETPUYECKUX BBIPAKECHUN

54 Penienne TpUroHOMETpUYECKUX https://m.edso00.ru/J2D1X904H



https://m.edsoo.ru/K7S8Y1J4X
https://m.edsoo.ru/D8J7B3I7N
https://m.edsoo.ru/I4W7L3M0J
https://m.edsoo.ru/E4C3Y1T6R
https://m.edsoo.ru/B1Y0P6Z4S
https://m.edsoo.ru/Y6V4Y3Z8I
https://m.edsoo.ru/T4U9P7F6P
https://m.edsoo.ru/Z9P5U9L4X
https://m.edsoo.ru/N6K6P3Q2C
https://m.edsoo.ru/M0I1I3W7W
https://m.edsoo.ru/L6H7Q3I6O
https://m.edsoo.ru/J2D1X9O4H

YpaBHEHUU

55

56

Pemenne TpUroHoMeTpUYECKUX
YpaBHEHUI

Pemmenuie TpUroHOMeTpHUUECKUX
ypaBHEHUU

https://m.edsoo.ru/F8M9W9Z7D

https://m.edsoo.ru/K114Z3R4I

S7

Pewienne TpuroHOMeTpU4ECKUX
YpaBHEHU I

https://m.edsoo.ru/USO5A1D50

58

59

Peuienne TpuroHOMeTpUYECKUX
YpaBHEHUU

Penienue TpuroHoMeTpruuECKUX
ypaBHEHUU

https://m.edsoo.ru/H8N5K4V1E

https://m.edsoo0.ru/S7G1E2Y5F

60

0000menue o remaM "OCHOBHBIE

TPUTOHOMETPHYCCKHE (DOPMYITHI.

Tpuronomerpruyeckue ypaBHEHHUS"

https://m.edsoo.ru/B3J1F4A8N

61

KonTponbHas pabora no teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus"/Beepoccuiickas
nmpoBepoyHasi paboTa

https://m.edsoo.ru/B4G8P9HOY

62

63

64

Hrorosas xkoHTposibHAs paboTa /
Bceepoccuiickas npoBepoyHas
paborta

O0001IenNEe, cCUCTEMAaTA3AIUA
3HAHUH 3a Kypc anreOpbl U Havdas
MaTteMaThuueckoro aHammsa 10
KJracca

Apudmernueckas u
reOMEeTpHUUECKasl IPOrPECCUu.

https://m.edsoo.ru/A501L6W90

https://m.edsoo.ru/Q2U515V3U

https://m.edsoo.ru/B2C5D508W



https://m.edsoo.ru/F8M9W9Z7D
https://m.edsoo.ru/K1I4Z3R4I
https://m.edsoo.ru/U8O5A1D5O
https://m.edsoo.ru/H8N5K4V1E
https://m.edsoo.ru/S7G1E2Y5F
https://m.edsoo.ru/B3J1F4A8N
https://m.edsoo.ru/B4G8P9H0Y
https://m.edsoo.ru/A5O1L6W9O
https://m.edsoo.ru/Q2U5I5V3U
https://m.edsoo.ru/B2C5D5Q8W

Hcnonp3oBanue nporpeccuu 1uist
pelLIeHHs peabHbIX 3aa4
HPUKJIAJHOTO XapakTepa

BeckoneuHo yoObIBaromas
rCOMETPHYCCKAs IIPOTPECCHSL.

65 . 1 https://m.edso0.ru/T5P4Y1T3F
Cymma GeckoHeuHO yObIBaroIei
TeOMETPUYCCKOM MTPOTPECCUn

66 ®dopmyIia CIOKHBIX TPOIEHTOB https://m.eds00.ru/T3Z6P6Y6C

67 dopmynia CIOKHBIX MTPOLEHTOB 1 https://m.edso0.ru/O9B5Y8P3V
O0001enne, cuCTEMaTA3aIUsA

68 SHAHIH 32 Kype aIreOphl M Hasan 1 https://m.eds00.ru/18G4S5T8S
MaTeMaTrhyeckoro ananusa 10
KJacca

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/T5P4Y1T3F
https://m.edsoo.ru/T3Z6P6Y6C
https://m.edsoo.ru/O9B5Y8P3V
https://m.edsoo.ru/I8G4S5T8S

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeHero o01ero odpasoBanusi
pe3yJbTarta
1 Yucia 1 BBIYUCICHUS
11 OnepupoBarh MOHATUSMH: PALMOHATIBLHOE U JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U JIECATHYHAS APOOb, TPOLEHTHI
12 Boimonuate  apudmMernyeckue omepandd € PalMOHAIBHBIMU U
' JEHCTBUTENLHBIMU YU CIIAMU
13 BeimonnsaTe  npuOMMKEHHBIE — BBIYMCICHHUS,  UCIOJB3YysS  MpaBHIIA
' OKpYTJICHUS, IeTIaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHITHAMU: CTENEHb C IEJIBIM MOKa3aTeIeM, CTaH apTHas
14 (dopMa 3amucH AEMCTBUTENHHOIO YKCIa, KOPEHb HATypalbHOU CTEIEHHU;
' WCIIOIB30BaTh MOAXOISAIIYI0 (JOPMY 3aIKMCH JIEUCTBUTEIIBHBIX YUCEN IJIS
peuIeHus: MpakTUYECKHUX 3a/1a4 U IPEICTaBICHUS TaHHbBIX
OnepupoBarh MOHATUSIMH: CHHYC, KOCUHYC U TaHT€HC IMPOU3BOJIBHOIO
15 yIJia; HWCIOJb30BaTh 3alCh TMPOU3BOJBHOTO yria uepe3 oOpaTHbIE
TPUTOHOMETpHUECKUEe (HYHKIIUU
2 VYpaBHEHUs 1 HEpABEHCTBA
OnepupoBarh NOHATUSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, LIENOE,
2.1 palroHanIbHOE, HUPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
25 BrimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUUYECKUX BBIPAKCHHA H
' peraTh TPUrTOHOMETPUUYECKHUE YPABHEHUS
BrInonHATE TpeoOpa3oBaHus MENbIX, PAIIMOHAIBHBIX U HPPAIIMOHAIBHBIX
2.3 BBIDQKCHUN W peniaTh OCHOBHBIC THUIBI II€JIbIX, PAIlMOHAIBHBIX W
HpPaLMOHATIbHBIX YPAaBHEHUW U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHUS W HEPABEHCTBA ISl PEIICHHUS MaTeMaTHUYECKHX
' 3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peallbHOM JKU3HU
MonenpoBaTh peajbHbIE CUTyallUM Ha SI3bIKe alreOphl, COCTABIATH
2.5 BBIPAXXCHUS, YPABHEHUsI, HEPABEHCTBA O YCJIOBUIO 3aJa4M, UCCIIEI0BAThH

MIOCTPOECHHBIE MOJIEJNIN C HCIOIb30BAaHUEM allliapara aiareopbl




OyHKIUHN U TpaPUKH

OmnepupoBarh TOHATHAMH: (QYHKIHSA, CIOCOOBI 3agaHus (YHKIHH,

3.1 00JlacTh OmpeieNeHuss M MHOXKECTBO 3HAuYeHUM (QYHKIUU, Tpaduk
(GyHKIMH, B3aUMHO OOpaTHBIE (PYHKITUH
3.9 OnepupoBarh MOHATHSAMH: YETHOCTh M HEUYETHOCTh (YHKIMH, HYIH
' (GyHKIUYU, TPOMEKYTKH 3HAKOIOCTOSHCTBA
3.3 Hcnonws3oBath rpaduku GyHKINN Ul pelIeHUsT ypaBHEHUH
34 Crpouth W uuTaTh TrpaduKH JMHEHWHOW (YHKIHMH, KBaIpaTHIHON
' (GyHKIMH, CTENEHHON (QYHKIIUH C IEJIBIM MTOKa3aTeIeM
Ucnonb3oBarhk rpaduxu ¢GyHKIUE A7 HCCIENOBaHUS TMPOIECCOB U
35 3aBHCUMOCTEH TPH PEUICHWHU 3a7ad U3 JPYTUX Y4EOHBIX NMPEIMETOB U
' peaibHOM  JKM3HM, BBIpaXaTb (HOpMyIaMH 3aBHUCHUMOCTH  MEXKIY
BEITMYUHAMU
4 Hauana maremaTndeckoro aHaiamnsa
41 OmnepupoBaTh MOHATHAMHU: TOCIEIOBATEIBHOCTD, apudmMeTHuecKas u
' reoMeTpHuecKasi IPOrpeccuu
OnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBalOLIasi reoMeTpHuYecKas
4.2 mporpeccusi, cymma O€CKOHEYHO YOBIBAaIOIIEH T€OMETPUYECKOU
porpeccuu
4.3 3amaBaTh MOCIEI0BATENBHOCTH PA3IUYHBIMU CIIOCOOaMU
14 Hcnonb30Barh CBOMCTBA IMOCIEIOBATEIBHOCTEM M MPOTPECCUd IS
' pelIeHUs pealbHbIX 3a7a4 MPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBarh MOHATUSMHU: MHOXECTBO, OTIEPAIIUH HAJl MHOKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapaT i OMHCAHUS
5.2 peambHBIX TPOIECCOB W SIBICHWH, TPU pEIIeHUH 3aqad W3 JPyTuX
y4eOHBIX PEAMETOB
£ 3 OnepupoBaTh  MOHATHUSAMHU:  OIpENEIEeHUE, Teopema,  CIEICTBHE,

J0Ka3aTcJIbCTBO




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BIYUCIECHUSA
Panyonanenple  yuciaa. OOBIKHOBEHHbIE M JECATUYHbBIE JIpOOM, MPOLEHTHI,
OeCKOHEUHBIE  TMEepHOAMYECKHe  JpoOu.  ApudMeTHdyeckue  Omepamuu ¢
11 paLMOHATIBHBIMU YHMCIIaMM, IPeoOpa30BaHUs YUCIOBBIX BblpakeHuil. [Ipumenenue
npoOeil M MPOIEHTOB JUIsl PEIICHUS MPUKIAIHBIX 33734 M3 Pa3JIUYHBIX OTpacien
3HAHUU U peabHOM KU3HU
JeiictBuTenpHble  yKcnaa.  PanMoHanmbHble M MppalMOHAIBHBIE  YHCIIA.
1.2 Apudmerndeckue omnepanuu C JACHCTBUTEIbHBIMH 4dnciaaMu. [IpuOmmkéHHbIE
BBIUMCIICHUS, IPABUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHHUH
Crenenp ¢ mensiM mokaszareneM. CrtangaptHas (opma 3amucu JIeHCTBUTEIBHOTO
13 yucia. Mcnonb3oBanue noaxofsmed GopMbl 3anucu AEHCTBUTEIbHBIX YHCEN IS
pelIeHNs MPaKTUYECKUX 3a]a4 U IPECTaBICHUs JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypajabHOW cTemeHu. JlelicTBUs ¢ apupMeTuyecKuMu
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
15 CuHyC, KOCHHYC M TaHIE€HC WYHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOPA30BaAHUS
59 [Tpeobpa3zoBanue TPUTOHOMETPUUYECKUX BBIPa)KCHU. OcHOBHBIE
' TPUTOHOMETpUUYECKHE (HOPMYJIBI
23 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meton
' UHTEPBAJIOB
2.4 Pemienue nensx U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Penienue uppanuoHanbHbIX YpaBHEHUI U HEPAaBEHCTB
2.6 Penienne TpUroHOMETPUUECKUX YpaBHEHHH
27 [IpumeHeHne ypaBHEHHI 1 HEPABEHCTB K PEIICHUIO MAaTEMaTHUECKUX 3a/1a4 U 3a/1a4
' W3 pa3JInYHBIX 00J1acTel HAYKHU U PEATHbHOU KU3HHU
3 OyHKUIUHU U TpadUKU
3.1 Oynkuus, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkumuu. B3aumHo obOparHble




byHKIIUN

Obnactp ompeneneHUs W MHOXKECTBO 3HaueHuWd ¢yHkuumu. Hymm Qynkmum.

32 [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKLIUN
33 Crenennass (yHKUUS C HaTypaJlbHBIM M IIeJIbIM IOKa3ateneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 TpuronomeTpuyeckass OKpY>KHOCTb, ONPEIEICHHE TPUTOHOMETPUYECKHUX (DyHKIIHN
' YHCIIOBOTO apryMeHTa
4 Hauana marematnyeckoro anaamsa
a1 [TocnenoBarenbHOCTH, CHOCOOBI 3aJlaHUsl TOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEIbHOCTH
ApudmeTrnueckas M TeoMeTpuyeckas Imporpeccud. beckoHedHO yObIBaromas
42 reomerpuueckas nporpeccus. CymMma OSCKOHEUHO YOBIBAIOIICH TeOMETPUYCCKON
' nporpeccur. dopmysa CIOXKHBIX MPOIEHTOB. Mcmonp30BaHWE MPOrPEeCcCHH s
pelIeHus pealibHBIX 3a]1a4 MPUKIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
MHoXecTBO, omnepanuu Haj MHOXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEeOopeTUKO-MHOXKECTBEHHOIO anmnapara sl ONHCAHMS peajbHbIX
MIPOIIECCOB U SBJICHHH, PU PEIICHHUH 3a7a4 U3 IPYTUX yUeOHBIX MPEAMETOB
5.2 Ornpenenenne, Teopema, ClefCTBUE, J0Ka3aTeIbLCTBO

IHPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
HPOI'PAMMBI CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS

NpoBepsIeMoro OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeHEro o01ero
TpeGoBaHus o0pa3oBaHus

Biagenue meromaMu J0Ka3aTenbCTB, AJITOPUTMAMM DPEIICHHS 3aaad;
yMeHHe (opMyIHpoBaTH M ONEPUPOBATH MOHATUSMU: OIpeAeTICHHE,
aKCHOMa, TeOopeMa, CIEICTBUE, CBOWCTBO, INPU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTH UX; YMEHHE (POPMYITUPOBAThH
00paTHOE M TPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ, MAaTeMaTH4YEeCKOM HWHIYKLUU;

MNpOBOAWUTL  OOKA3ATCJIBHBIC PACCYKACHUA TIpU PCIICHUU  3a/ady,

OLICHUBATh  JIOTUYECKYIO  MPABUWIBHOCTh  PACCYXXIEHUH; yMEHHE




ONEepPHPOBATH MOHATUAMHU: MHOXKECTBO, MOJMHOXKECTBO, ONEPALUU Ha
MHO)KECTBaMH; yMEHHE HCIIOIb30BaTh TEOPETHKO-MHO)KECTBEHHBII
anmapar JUis OIHCaHUs PEATbHBIX POIIECCOB U SBICHUNA U IPU PELICHUN
3a1a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX IIPEIMETOB; YyMEHHE
OIIEpPHPOBATH MOHATUAMHM: Tpad, CBA3HBINA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3a/JaBaTb M ONKCHIBaTh TIpadbl Pa3IUIHBIMU

croco0amu; UCIOIB30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMmenue onepupoBaTh MOHATHUSIMU: HATypPaJIbHOE YHUCIIO, LEJIOE YHCIIO,
CTEIEHb C LENbIM MTOKa3aTesieM, KOPEHb HaTypajJbHON CTEIEHH, CTEIIECHb
C palMOHAIBHBIM  TIOKa3aTeJeM, CTENEeHb C  JICUCTBUTEIBbHBIM
nokasarenem, Jiorapudm YUCIa, CHHYC, KOCHHYC M  TaHTEHC
MPOU3BOJIBHOTO YMCJAa, OCTATOK IO MOAYJIIO, PAalMOHAIBHOE YHUCIIO,
HMppalyoHaIbHOE YHCII0, MHOKECTBa HaTypaJIbHBIX, LENbIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHUE HCIIOJIb30BaTh
MPU3HAKU JICTUMOCTH, HAaUMEHBIIMA OOIIMN JCIUTEh M HaUMCHbIIICE
oO1iee KpaTHOE, aNropuT™ EBKIIMIA MpU pelIeHnH 3a/1a4; 3HAKOMCTBO C
Pa3IMYHBIMU ~ TO3UIMOHHBIMU  CHUCTEMAaMM  CUMCIIEHUS, YMEHHUE
BBITIOJIHSITh BBIYUCIICHUE 3HAYCHUM W MPEeoOpa3oBaHUsI BBIPAXKEHUU CO
CTeMeHsIMH M Jorapudmamu, npeodpazoBaHusi IPOOHO-PAMOHATBHBIX
BBIPAXKEHUI; YMEHUE ONEPUPOBATH MOHATHSMHU: IOCIEI0BATEIBHOCTD,
apudmernueckas Iporpeccus, reomeTpuyeckas rporpeccus,
OeckOHEYHO yObIBaroImIas TIeoMEeTpUuYecKass TMPOTrpeccus; yMeHHue
3a/1aBaTh NOCJIEN0BATEIBHOCTH, B TOM YHCIIE C IIOMOLIBIO PEKYPPEHTHBIX
dbopmyn; yMEHHE ONEpUpPOBaTh TOHATUSIMH: KOMILJIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE UMCIIA, MOAYJIb U apIyMEHT KOMIUIEKCHOTO
yuciaa, ¢opMa 3amuch  KOMIUIEKCHBIX — 4YHcell  (reoMeTpuueckas,
TPUTOHOMETpHYECKass U  anreOpanyeckas); YMeTh IMPOU3BOIUTH
apupMeTUUECKHe JEeUCTBUS C KOMIUICKCHBIMA YHCJIaMH; TPUBOIUTH
MPUMEPHl  HMCHOJIb30BAHUS  KOMIUIEKCHBIX  YHUCEJ;  OIIEpUpPOBATh
MOHATUSIMHA: MaTpuma 2xX2 wu  3X3, onpenenuTesb  MaTPUIbI,

T COMCTpI/I‘{CCKI/II‘/JI CMBICJI OTIPCACIINTECIIA

YMeHre omnepupoBaTh MOHATHUSMU: PALMOHAIBHBIE, WPPALMOHAIIBHBIC,
MOKa3aTelbHbIE, CTENEHHbIE, JIOTapu(pMUUYECKHe, TPUTOHOMETPHUUECKHE
YpPaBHEHHS U HEPABEHCTBA, MX CHUCTEMBI; YMEHHME OIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOKIECTBEHHOE NMpeoOpa3oBaHME, YpaBHEHHE,

HEPaBEHCTBO, CHUCTEMa YPAaBHCHUN U HEPABEHCTB, PABHOCWIBHOCTH




YPaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pEIIaTh YpaBHECHMUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3JIMYHBIX IMPUEMOB; pPEILAThH
YpPaBHEHUsl, HEPAaBEHCTBA M CHUCTEMbl C IIApaMETPOM; IPUMEHATH
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IJI PEUICHUSA MAaTeMAaTHYECKHUX

3aj71a4 ¥ 3a]1a4 U3 PA3IUYHbIX 00JIaCTel HAyKU U peabHON KU3HU

YMeHue onepupoBaTh MNOHATHUAMH: (QYHKIMS, YETHOCTh (DYHKLUH,
NEePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
¢yHKUIMH, SKCTpeMyM (YHKIMU, HAUOOJbIee M HAUMEHbIIIEe 3HAYCHUS
GYHKIIUM Ha IPOMEXKYTKE, HepepbIBHAS (PYHKIIHS, aCUMITOTHI Tpaduka
¢byHKIMH, TIepBas ¥ BTOpas MPOM3BOAHAS (YHKINHU, TEOMETPUICCKHNA U
buznyecKuil CMBICI TPOU3BOAHOM, MEpBOOOpa3zHas, OIpeneaEHHbIN
MHTETPal, YMEHHE HaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH, YMEHHE
BBIYUCIIATh  [POU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YAcCTHOTO U
KOMITO3UIIUN (YHKIWH, HAXOJUTHh YpaBHEHHE KacaTeIbHOW K TpaduKy
GYHKIIMM; yMEHHE HaxXOJIUTh IMPOU3BOJHBIC 3JEMEHTApPHBIX (YHKIUM;
YMEHHE HCIOJb30BaTh MPOU3BOIHYIO ISl HUCCIENOBaHHUA (PYHKIUH,
HaXOJUTh HauOOJbIIME M HAWMEHbIINE 3HAueHUS (QYHKUUN; CTPOUTH
rpayKd MHOTOWJIEHOB C HMCIIOJIb30BAaHUEM ammapara MaTeMaTH4ecKoro
aHaJIN3a; NPUMEHATh NPOU3BOAHYIO Ul HAXOXAECHHUS HAWIydIlEero
peuieHuss B NMPHUKIAIHBIX, B TOM YHCIE COLMAIBHO-DKOHOMUYECKHUX H
¢u3nyeckrx 3aaayax; HaXOAUTh IUIOIAIN U 00BEMBI (UTYDP C TTOMOILIBIO
WHTErpajia; IPUBOJUTH IMPUMEPBI MAaTEMAaTUYECKOIO0 MOJEINPOBAHUS C

NOMOIIBIO U] epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: Trpaduk QyHKIUH, oOOpaTHas
GbyHKIUSA, KOMOO3ULIMS (QYHKIUM, JuHEeiHas (GyHKIUS, KBaapaTU4yHas
byHKIMA, paroHanbHast byHKIMA, CTETICHHAs byHKIHA,
TPUTOHOMETpUYECKHe  (PYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHE
dbyHKUMHM, TOKa3aTeldbHas U Jorapumuyeckas GYHKIHU; YMEHHE
CTpOUTh TpadUKU H3YUYEHHBIX (PYHKIIMM, BBINOIHATH NpPeoOpazoBaHUs
rpaduKoB (HYHKIMHA, UCTIONB30BaTh TPadUKH ISl U3yUYEHUS POLIECCOB U
3aBHCHMOCTEH, P pEIIeHUH 33Jad U3 JPYruX y4eOHBIX MPEIMETOB U
3a7a4 U3 peaybHON JKU3HU; BBIpaXaThb (OpMyJIaMU 3aBUCUMOCTH MEXTY
BEIMYMHAMU; UCIOJIb30BaTh CBOicTBa W rpaduku QyHKIME Ui
peleHns ypaBHEHHI, HEPAaBeHCTB U 3a/1a4 ¢ IapamMeTpaMu; n300pakaTh
Ha KOOPAWMHATHOM IIJIOCKOCTM MHOYKECTBA PEUICHW ypaBHEHUH,

HCPABCHCTB U UX CUCTCM




YMeHue pemiatb TEKCTOBBIE 3a/laud pPa3HbIX TUIIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, padOTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 337a4l U3 00JacTH YIPaBJICHUS JTUUYHBIMU U CEMEHHBIMU
(dbuHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpPaBHEHHS, HEPABEHCTBA M HX
CUCTEMBI 11O YCJIOBHIO 3a/1aud, MCCJIEN0BaTh IIOJyYEHHOE pEIICHHE U
OLICHMBATh MPABIONOAOOHOCTh PE3yJIbTaTOB; YMEHHUE MOJAEIUPOBATH
peasibHblE CUTYyallMM Ha SI3bIKE MAaTEMATHKH; COCTaBJISTh BBIPAXKECHHUS,
YpaBHEHUsI, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33J1ayH,
UCCIIE0BaTh IOCTPOEHHBIE MOJEIM C HCIOJb30BAaHHWEM aIrmapara

anreOpbl, MHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

VYMeHue onepupoBaTh MOHATUSAMU: cpellHee apudmMeTHueckoe, MeIuaHa,
HauOoJblllee W  HaUMEHblllee 3HA4YEHMs, pa3Max, Juclepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa; yMEHHE U3BJIEKaTb,
MHTEPIPETHPOBATh HMH(GOPMAIHMIO, TPEACTABICHHYI0 B TalnHIax, Ha
quarpaMmax, rpadukax, OTpaXxarollyto CBONCTBA peabHbIX IIPOLECCOB U
SIBJICHHIA; TIPEICTABIIATH WH(POPMALIHIO C TIOMOIIBIO TAOIHIl U TUArpaMM;
UCCIIEN0BATh CTATUCTUYECKUE HAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpaguueckux METOJOB M  JJIEKTPOHHBIX CpPEICTB; TIpapuuecKu
UCCIIeIOBaTh COBMECTHbIE HAOJIOAEHUS C TOMOUIbIO JUarpaMm

paccenBaHus U JINHEWHON PErpeccuu

VYMeHHe onepupoBaTh NOHATUSAMH: CIyYalHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIy4YallHOro COOBITHS; YMEHHME BBIYUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUECKUX METOJO0B; IPUMEHATH
(bopMyJIBl CIIOKEHUS] M YMHOXEHHS BEpOSTHOCTEH, (hopMyiy MOTHOU
BEpOATHOCTH, popmyny bepHymnu, komOuHaTOpHbIE (DAaKTHI U POPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEaAbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
MOHATUSIMM:  Cy4yailHass BEJIWYMHA, paCIpellelieHue BepOATHOCTEM,
MaTEMaTUYECKOE OKUIAHHUE, IUCIEPCHS M CTaHJApPTHOE OTKIOHEHHE
ClIy4ailHOM BeNWYMHBI, (YHKIUKM pacupeleleHuss U IJIOTHOCTH
PaBHOMEPHOI0, II0KAa3aTEJIbHOTO W HOPMAaJbHOTO PAaCHpElEICHUIN;
yMEHHE HCMOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeaeNeHuil s
peleHns 3aad; 3HAKOMCTBO C TOHATHSAMH: 3aKOH OOJNBIIMX 4YHCET,
METO/Bl BBIOOPOUYHBIX HCCIIEOBAHUI; yMEHHE MPHUBOAUTH MPUMEPHI
NPOSIBJICHUSI 3aKOHA OOJBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMCHHUE OIIEPUPOBATH MOHATUSAMU: COYETAHHE, IEPECTAHOBKA,

YHUCIO COYETAaHWH, YHCIO TepecTaHOBOK; OumHOM HploToHA; yMmeHHe




NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCY>KACHHS I PELLICHHS 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTAaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH IIOJy4CHHBIA PE3YIbTAT

YMeHue onepupoBarh IOHATUAMM: TOYKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJA, IUIOCKUHA yTOJI,
JBYI'PAHHBIA YroJ, TPEXIPAHHBIA YIroJ, CKPEIIMBAIOLIUECS IPSMBIE,
[apaJUIEIbHOCTh U NEPHEHIUKYISIPHOCTD NPSAMBIX U IUIOCKOCTEH, yrol
MEXIY IpPSMBIMH, YIrOJI MEXKIY IPSIMOM M INIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JO INIOCKOCTH, PACCTOSIHUE MEKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3yueHHbIE (DAKTHI MU TEOpeMbl IJIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOMIETO MHpa; CTPOHTH
MaTEMaTUYECKUE MOJENM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIaTh CBA3AHHBIC C HUMHU MPAKTUYCCKUC 3aJa4U
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YMeHne onepupoBaTh MOHATHSAMH: IDIOHIAIs (UTYphl, 00BEM (UTYDHI,
MHOTOTPaHHMK, IPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHUE MHOIOIPAaHHUKA,
Ky0, mapajuienenunen, npusMa, OUpaMuja, (urypa U NOBEPXHOCTh
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, IIomaas cepsl, MIonaib
MOBEPXHOCTU NUPAMUJBI, NPU3MBI, KOHYcCa, IWIMHApPA, O00BEM KyOa,
IPSIMOYTOJIBHOTO NapaJljIeNIeuIeaa, MUpaMUuAbl, IPHU3MBL, LUIMHIPA,
KOHYCa, I11apa, pa3BEPTKa IMOBEPXHOCTH, CEUYECHUs KOHYCAa M LIWIMHIpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicss cgepbl, LUIUHAPA, KOHyCa; YMEHHE CTPOMUTH CEYEHHE
MHOT'OTpaHHHKA, U300pakaTh MHOTOIPAaHHUKH, (PUTYpPBl U MMOBEPXHOCTH
BpallleHUs1, UX CEYEHHs], B TOM YHCJIE C ITOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYDP, CAMOCTOSATEIBHO
bopMyIIMpOBaTh OMpENENICHNs U3ydaeMbIX (DUTYp, BBIIABUTATh TUIOTE3bI
O CBOMCTBax W MpH3HAKaX reoMETpUYECKUX (Uryp, 000CHOBBIBATH WIIH
ONpoBepraTh HX; yMEHHE MPOBOAUTH KiaccuPUKALUo QUryp Mo
pa3NUYHBIM TPU3HAKAM, BBIIIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE

MTOCTPOCHUS

11

Ymenune OIICpHUPOBATH HNOHATUAMMU: ABHUKCHUC B MMPpOCTPAHCTBC,
napajuieNbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TOn00Us, TOMOOHBIE QUTYpPHI; yMEHHE
pacrio3HaBaTh paBHbIE W TOJOOHBIE (PUTYPHI, B TOM YHCJIE B MPHPOIE,

HCKYCCTBC, APXUTCKTYPC; HUCIOJIB30BATb T'COMCTPUUCCKHUC OTHOLICHUA




MpU PELICHUU 3a/a4; HAXOJUTh T€OMETPUYECKUE BEIUYHMHBI (IUIMHA,
yroi, Imiomanas, o0bEM) HpHU peUleHHH 3aJad M3 JPYruX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOW KU3HH; YMEHHE BBIUYUCIATH T€OMETPUUYECKUE
BEJIMYMHBI (IJIMHA, Yroji, IUIOHIa/b, OO0BEM, IUIOIIAIb TOBEPXHOCTH),
UCTIONIB3Ysl HM3y4YeHHBbIC (DOPMYJIBI M METOMABI, B TOM YHCIE: TUIOMIAIb
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, HWIMHJPA, TUIOMAAb Cepsl;
00BEM Ky0a, TPSIMOYTOJBHOTO IMapajuIeIeNUIe/ia, MTHPAMHUIBI, TPU3MBI,
HWIMHApPA, KOHYyca, IIapa; yMEHUE HaxOIHWTh OTHOILIEHHE O0O0BEMOB

noJ00HBIX huryp

12

VYmenune OINCpHUPOBATH NOHATUAMU: MIPAMOYTOJIbHAA CUCTCMaAa KOOPAUHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3JOKEHUE BEKTOpa 1o Oas3ucy,
CKaISIPHOE TIPOM3BEICHUE, BEKTOPHOE IPOU3BEACHUE, YIOJI MEXIY
BCKTOpaMH; YMCHHEC HCII0JIb30BATh BeKTOpHBIﬁ u KOOpIII/IHaTHBIﬁ METO/
JUIS pEIIeHHWs] TEOMETPUYECKMX 3ajad W 3a]ad JPyrux Y4eOHBIX

MPEIMETOB

13

YMenue BbIOMpaTh NOAXOMALIMI METOJ JUId pelIeHHs 3ajauu;
[IOHUMAaHUE 3HAYMMOCTH MAaTEMaTUKU B U3YYCHUU IIPUPOAHBIX H
OOLIECTBEHHBIX MPOIECCOB U  SIBICHUH; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IIPUBOAMTH
IIPpUMEPBl  MAaTEMaTUYECKMX OTKPBITUHA POCCHMCKOM W  MHPOBOU

MaTeMaTH4eCKOMn HAayKH




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

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI
19 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JPpOOM, MPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
r Apudmerndeckuil KOpeHb HaTypajbHOH creneHu. [leificTBusa ¢ apudmernyeckuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paloHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETICHU
15 CuHyc, KOCMHYC M TAaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HATypadbHbIC JOrapu(MbI
JeiicTBuTenpHble uyncia. ApupMeTHUECKHEe ONepamud ¢ JeHCTBUTENbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TPABUJIa OKPYTIICHUS, IPUKUIKA M OIICHKA
pe3yJbTaTa BEIYMCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Hensle n 1poOHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHUS
2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS
2.5 Lenbie n 1poOGHO-palIOHANbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. OTNpeaenuTe b MaTPHUIIBI




OyHKUIUHU U TpaduKu

OyHKMs, crnocoObl 3amanus ¢GyHknuu. ['paduk ¢ysknuu. B3aumHO 0oOpaTHBIC

3 bynkun. YétHeie u HeuéTHble pyHkimu. [lepuoanueckue GpyHkunn
Ob6nacte ompezeneHuss W MHOXKeCTBO 3HaueHud ¢GyHkuuu. Hymu dyHkunum.
32 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DyHKIUH.
' Makcumymbl 1 MUHUMYMBbI (yHkuuu. HauOomnbliee ¥ HauMeHbllee 3HaYCHHE
(GYHKIHU Ha TPOMEKYTKE
23 Crenennass (yHKUMS C HAaTypaJdbHbIM W IIeNbIM Moka3aTeneMm. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKINHI, UX CBOWCTBA U rpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
" Touku paspeiBa. AcuMnToThl TpadukoB ¢yHkuuid. CBoHcTBa  (YHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast U reoMmeTpuueckas nporpeccuu. opmya CI0KHBIX TPOIICHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIe 3eMEHTapHBIX QYHKIUN
[Ipumenenne npPOU3BOJHOW K HCCIENOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxokaeHne HanOosbIIero 1 HaMMEHbIEro 3HaYeHHUs (YHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHo03k€ecTBO, onepaluu HaJl MHOKecTBaMHU. J{narpammel Dinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHOoCTh
6.3 Kombunatopuka
7 I'eomeTpus
7.1 ®durypsl Ha MIIOCKOCTH
1.2 [IpsiMbI€ ¥ TUTOCKOCTH B TTPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaIlEHUS




7.5

KOOp[[I/IHaTBI 1 BCKTOPLI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremartuka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anre6pa v HavyaJla MaTeMaTUYecKoro ananuza, 10-11 kmaccel/ Anumos 11LA.,
Komsarun FO.M., TkaueBa M.B. u apyrue, AKIimoHepHoe 00II1eCTBO

«I/IBIIaTCJII)CTBO ((HpOCBCHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






