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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 YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

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 OOECNEeYMBAECT HWHCTPYMEHTAJIBHYIO 0a3zy Uil H3y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JPYroid CTOPOHBI, POPMUPYET JOTUYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YalllMXCsl Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJEBAIOT 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 TEHACHIMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BMBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHne. B xone n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHajdu3a B CTapiield IIKOJE ydJaluecs
MOJYy4alOT HOBBIM ONBIT PEIICHUS TMPUKIAJAHBIX 3a7ad4, CaMOCTOSTEIBLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpHpeTaIluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc o6nagaeT 3HAYMTEIBLHBIM BOCHUTATEIBHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 y4yeOHbId maTepuall, CIOCOOCTBYIOIIMNA (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



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

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

CrtpykTypa Kypca «Anredpa v Hauaja MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAET
CIIEAYIOIIME COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna u BBIYUCIECHUNY,
«Dyukun  u - rpadukm»y, «YpaBHeHMss U HepaBeHCTBa», «Hauama
MaTeMaTH4eCKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOINYECKUE JIMHUM HW3Y4YalOTCAd HA MPOTSHKEHUH JABYX JIET
oOyd4eHHs B CTapIlel IIKOJIe, €CTECTBEHHO AOIOIHSIS JIPYT pyra M MOCTEHEHHO
HAChI[AsICh HOBBIMM TE€MaMH M pasfaenaMu. JlaHHBIA Kypc  SABISIETCS
WHTErPAaTUBHBIM, TOCKOJbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI 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
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYCHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaIM3ay, JUJIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIbTaT.

ConepxaTenpbHO-MeTOANYECKas TUHUA «HUucna W BBIYMCIEHUS» 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 PA3IMYHBIX (OpPM 3amucCH ACHCTBUTENBHOTO YHCIA, YMEHUE
pPalOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pe3ynbTar. OOyuaromuyecs NOJy4arOT HaBBIKM MPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEATU3YETCS HA TMPOTSHKEHHH BCETO
oOydyeHHMs] B CTaplled IIKOJIe, TOCKOJIbKY B KaXIOM pa3fesie MporpaMMbl
MPEIYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
pPa3IMYHBIMA METOAAMHU PELICHUs LENbIX, PAlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKLIMHA C TOMOILBIO TMPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7ad Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkOuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢opMysiaM, HpeoOpa3oBaHUs IEJNbIX, PalUOHAIBHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKaIIMX CTENeHUu U Jorapudmel. braronaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JE€TyKTHBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPHUPYET CBOM BO3MOXHOCTH KaK
S3bIKA HAYKH.

ConepxxarenpHo-MeTOoMYeCKass JHHUS «DYHKIMM U TpaduKu» TECHO
NeperuieTaeTcs ¢ IPYruMHU JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEIOBATEIBHOCTb U3YyUYEHUs MaTepHana. N3yuyenue CTENEHHO,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUMU JUIS pelIeHus 3ahad U3 JPYrux 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
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeJIbHOM JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXKaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyueHue
CIIOCOOCTBYET ~Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTHnyeckoro aHalin3a) MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX O0YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEHMsl IpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWIY4YlIero pElIeHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMaTbHO-IOTMUECKOrO U KPEaTHBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HucKycctBe. OOywaromuecs Yy3HAIOT O
BBIJIAIOLIMXCST pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. | €0pPETHKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeaiararoT



Hanbosee yHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUN, UCCIIETOBAHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MAaTeMaTUYEeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYEHHBIX PE3YyJIbTaTOB. Takue 3ajaHus BIUIETEHBI B KaXIbld
U3 Pa3JeNIoB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaT€pHaJl Kypca IHUPOKO UCIOJIb3YETCs
JUISl pellieHus] IPUKIAIHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPAaKTHYECKUX 3a7ad
ydaliecs: pa3BUBAlOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOTHIO, 0000LATh U KOHKPETHU3UPOBAThH
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 milaHe Ha HW3ydeHHE Kypca anreOpbl U 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 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

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

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOIO yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelictBus ¢
apu(PpMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTENIEHHU.

CuHHyC, KOCHHYC UM TaHI€HC YUCJIOBOI'O 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 uensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU .

IIpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U PeabHOU KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh onpeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkuuu.
[TpomexxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOPHS 1-Oi CTEIICHH.



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 JIOTHMKA

MHoxecTBO, omnepauuu Haj MHOxkecTBamu. Jluarpammel Dilnepa—BenHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOIO armapara i OMUCAHUS PeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

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

CreneHb ¢ palMOHAIIBHBIM NIOKa3aresieM. CBOMCTBA CTEIEHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHU.

CuHcTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3MyHbIX 00JacTel HayKu WU peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHkuuu. [IpomMexyTkm  MOHOTOHHOCTH
byHkuuu. MakcuMymbl U1 MUHUMYMBI (QyHKUMUA. HaunOounbliee u HauMmeHblIee
3HaueHUEe (PYHKIIMU HA IPOMEKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadvkoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUI A7 HMCCICIOBAHUS IIPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  (QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTapHBIX  QyHKIUH.  DopMysibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[IpumMeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxk/ieHne HanbopIero 1 HAaMMEHbBILIETO 3HaueHUsl PYHKIIMHU Ha
OTpE3KE.

[IpuMeHeHnEe NTPOU3BOOHOM UL HAXOXKICHUS HAWIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wurerpan, ero reoMeTpudyeckuid ©u (usmdeckuid cmbicia. Boruucienue
uHTerpaina no gpopmyne Herorona—IJleiiOHua.



IIJIAHUPYEMBIE PE3YJIBTATBI

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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYaIOIIErocsl Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaXIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYecKO€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYyTHX HayKaxX, TEXHOJOTusX, chepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DCTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTRBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (370pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BoCIUTAHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEU MKWU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH NMPAKTUYECKHUX 3a/1a4 MAaTEMAaTUYECKON HANIPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTaluell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I peleHus 3aaady B
0o0JaCTH OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPYKAIOILIEN CPEbl.

[{leHHOCTH HAyYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HayKH Kak c(epbl UYelIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS UMBWIM3ALMHU; OBJAICHUEM SI3BIKOM
MaT€MaTUKM M MaTE€MaTUYECKOM KYJbTYpOll KaK CpEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBISITh MPOEKTHYI0 M HCCIEAOBATENIbCKYIO NEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  HNpUMeHeHue  J02UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBISBIATH U XapaKTEPU30BATh CYNIECTBEHHBIC MPU3HAKK MAaTEMaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpeNeNiCHUs]  MOHSATUH; yCTaHABIMBaTh CYIIECTBEHHBIH  IPU3HAK
KJaccu(ukanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;



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

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEP)KICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
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 nccienoBaTelIbcKue JeUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBIIATH JepuuThl WHPOpMAIUU, JAHHBIX, HEOOXOAMUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUUuecKH;



2)

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

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
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 X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJICH, HAIlEJIEHHBIC HA MIOUCK
peuIeHus; COMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3iM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJadyd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyJIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHUX JIFOJICH;
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 KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
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:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediIekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yibTara pelieHuss MaTeMaTHYeCKON 3a1a4H;



e TNPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IIPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWJICHHBIX OIMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Aredpa U Havyajla MaTEMAaTUYECKOTO aHan3ay
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00eCrednBaTh JOCTHIKCHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

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

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MpPaBUiia OKPYTJIEHUS,
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.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TAaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHHS U HEPABEHCTBA

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

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIDQXKECHWH M  pellaTh OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YypaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTe HAyKH U PeabHOU KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/EeNIEHUs] M MHOXECTBO 3HayeHH (QyHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

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

Hcnonp3oBatek rpadpuky GyHKUUN A5 pEICHUS] YpaBHEHUI.

CrtpouTs U 4uTaTh rpa@UKu JTUHEHHON (PYHKIMU, KBAAPATUUHON (PyHKIINH,
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.

Hauaja maTeMaTH4yecKoro aHajimu3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apUpMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBarh MNOHATUSAMM: OECKOHEUHO YOBbIBalOLlas Te€OMETpUYeCKas
nporpeccusi, cyMMa 6€CKOHEYHO yObIBAIOIIEH reOMETPHUECKON MPOTPECCHH.

3anmaBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU 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
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 33a4ad M3 APYTUX Y4eOHbIX
IPEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHHE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IEJIO€ YHCIO; HCHOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCThIE MHOXKUTEIU
JUUISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE U HATypajbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIC THUIIBbI [IOKA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl  BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe perieHus npocTennux TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILICHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a1a4.

HaxoauTp pelreHnst NpoCTENIINX CUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM amnapara aareophl.

DOyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: [EepUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH ()YHKLUMH, TOUYKH OHKCTpeMyMa (yHKUMH, HauOoJbliee U
HauMEHbIlIee 3HA4YCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeI0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TOKA3ATEIbHOH, JIorapupMuU4eckoil u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBaTh rpadukd QyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCHUILINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIINH;
UCITIOJIb30BaTh FEOMETPUUYECKUM M (PU3HUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3ajay.

HaxoanTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHII.

Hcnonb30BaTh MPOU3BOAHYIO AJIA HUCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTH PE3YJIbTATHI UCCIEI0OBAHUS K TOCTPOCHUIO ITpaUKOB.

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

OnepupoBaTh TMOHATHSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3NUECKUN CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIIUH; BBIYHACIATH WHTETpal
o ¢popmyne Herorona—JIeliOrutIA.

Pemarpe npukiagHple 3aaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUCCKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
MHoOecTBa paluOHaIbHBIX U
1 CMCTBUTCIBHBIX Yncel. PalimoHanbpHbIe 14 1 bubmmorexa LOK
A -rat https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oyukiuu U rpaduku. CTeneHs ¢ HeabM 6 bubmmoreka [JOK
MoKazaTeieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTETICHU. 13 1 Bbu6mmotreka [JOK
HppanunonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/II:“OI}-,IOMG nn. TpUroHOMEeTpHISCKHIE 22 1 bubmmorexa [OK
p ThiH- 1P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocmenoBaTeIbHOCTH U IPOTPECCUH 5 bubmmorexa [OK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 | bubnmorexa LIOK
3HAHUMN https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
KonTpoabubie IIpakTnuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
CreneHsp ¢ palOHaIbLHBIM MTOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 12 1 bubmorexa HOK
YHKIHA. https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaB:eHI/ISI u 12 bubmmorexa [IOK
p yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpuueckre QyHKIUU U UX
3 rpa(bmcn TTpI/IFOHOMe q)IZ‘-IGCKI/Ie 9 1 bubmorexa LIOK
patpHit. Tp R https://m.edsoo.ru/f1 1 cdafd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT Bl 24 1
POUSBOAHAA. LIPHMEHEHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bubmmoreka IIOK
> HMurerpar u ero npuveHeHus ? https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
6 i 12 1
Cheremst ypasHeHiil https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
H 6
! ATYPAIBHRIC H NEIHHE THCIA https://m.edsoo.ru/f11c4afd
g IToBTrOpenue, 00001IEHNE, CUCTEMATH3AIIS 13 ) bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabnbie IIpakTnueckue
n/n Bcero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypcsbl
MHoecTBO, onepanuy Hax o OK
noInoTeKa
1 MHO€eCTBaMu. JlnarpaMMsbl 1 1
Sitnepa—Benna https://m.edsoo.ru/746d5dce
PannonaneHble uncia.
) OOBIKHOBEHHBIE U JICCSITHYHBIC 1 bubnuoreka [{OK
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MePUOIUYECKHIE IPOOH
Apudmernueckue onepanum ¢
3 PalMOHAIIBHBIMU YUCIIAMHU, 1 bubmmoteka IIOK
npeoOpa30BaHus YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue qpobeit 1 MpOLEHTOB
4 JUIS peLlieHUs NIPUKIIaHBIX 3a/1a4 U3 1 bubmmnoreka HOK
pa3IMYHBIX OTpACIEd 3HAHUN U https://m.edsoo.ru/44dd1046
peanbHOU KU3HU
[Ipumenenue qpobeit 1 MpOLEHTOB
5 JUISL peLIeHUs NIPUKIIAHBIX 3a/1a4 U3 1 bu6muoreka [JOK
pa3IMYHBIX OTpACIed 3HAHUN U https://m.edsoo.ru/d99d8c74
peanbHOU KU3HU
6 JleficTBUTENbHBIE YHCTIA. | bubnuotexa [JOK

PanmonaneHbIE M MppallMOHAIBHBIE

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



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

qucia

ApudmeTnueckue ornepanuu C

bu6nmoreka IIOK

¢byuxun. Hynu pyHkuumm.

7
NENCTBUTEIbHBIMH YHACIAMU https://m.edsoo.ru/a97a12d9
[TpuG>xEHHBIC BEIYMCIICHHUS],
8 [IpaBWIa OKPYIJIEHUS, IIPUKAIKA U buGnnorexa LIOK
p Py » TIPHKHA _ https://m.edsoo.ru/cb723fbd
OIICHKA pe3ysbTaTa BEIYUCICHUN
9 ToxkecTBa ¥ TOXKISCTBCHHEIS bu6nunoreka LIOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
10 VYpaBHEHUE, KOPEHD YPABHEHUS buGnuorexa [IOK
p » KOPCHbE ¥P https://m.edsoo.ru/11ac68be
11 HepaseHcTBO, penieHue HepaBeHCTBA buGnuorexa [IOK
p P p hitps://m.edsoo.ru/50bdf26d
bubnunoreka LIOK
12 M
CTOM HHTCPBATIOB https://m.edso0o.ru/775£5d99
Pemenne nensix u 1poOHO-
13 allMOHAIbHBIX aBII){eHI/Iﬁ u bubmorexa HOK
patt yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbHas pabora no teme
"MHOXeCTBa PallMOHAIBHBIX U
. bubmuoreka [IOK
14 JNEWCTBUTEIILHBIX YHCEII.
https://m.edsoo.ru/1914a389
PanronansHble ypaBHEHUS U
HEpaBEHCTB"
OyHKIHUS, CTIOCOOBI 3aJaHus
15 ¢bynkun. BzaumHo obpaTHbIe Bubmmorexa [IOK
YHKIHH. p https://m.edsoo.ru/226eecabf
byHKIIUN
I'padux pyaxmmn. OdmacTsb
paduK QKL N bubmuorexa [{OK
16 ONpeAesIeHUs U MHOKECTBO 3HAYCHU I

https://m.edsoo.ru/763e75¢ee
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[IpoMexyTKH 3HaKOIIOCTOSIHCTBA

17 YérHbie 1 HEUETHBIE (QYHKIIUN bubamorexa LOK
https://m.edsoo.ru/ff4564ad
CrerneHs ¢ 1eIbIM [T0Ka3aTEIEM.
18 CrannaprtHas ¢opMa 3aricu bubmmorexa [TOK
. https://m.edsoo.ru/66446d3e
JEHCTBUTENIBHOTO Yncia
Hcnonb3oBanue Moaxoasamieii popmbl
19 3aIllUCH JECUCTBUTEILHBIX YHUCET IS bu6nmoreka IIOK
pelLIeHNs IPAaKTUYCCKUX 3a1a4 U https://m.edsoo.ru/6eadc6fl
IPEJICTaBICHUS JaHHBIX
CrenenHas GyHKLUSA C Ha"TypaJELHHM BuGmiorexa LIOK
20 U 1eNbIM NoKa3aTeneM. E€ cBolicTBa u
https://m.edsoo.ru/3f25a047
rpaduk
21 Apudmerndeckuii KOpeHb bubmmoreka [JOK
HaTypaJIbHOU CTENEHU https://m.edsoo.ru/d82c¢36d4
) ApudpmeTnueckuii KopeHb bubmuoreka [IOK
HaTypaJIbHOU CTEIIEHU https://m.edsoo.ru/fe7fc4db
” CaotlicTBa apuPMETUYECKOTO KOPHS bubnnorexa [JOK
HATypaJIbHOU CTENEHU https://m.edsoo.ru/d0f0b260
4 CaotlicTBa apuPMETUUECKOTO KOPHS bubmuoreka [IOK
HATypaJIbHOU CTENEHU https://m.edsoo.ru/c3389865
)5 CaoiicTBa apu(PMETHUECKOTO KOPHS bubnnorexa [JOK
HaTypaJIbHON CTEIIEHU https://m.edsoo.ru/444c4b9c
%6 HeiicTBus ¢ apudMeTnuecKuMu bubmuoreka [IOK
KOPHSIMU N—OU CTEIIEHU https://m.edsoo.ru/54b815¢5
7 JeiicTBus ¢ apupmMeTHUECKUMHU bu6muoreka [JOK
KOPHSIMU N—OW CTETNIEHU https://m.edsoo.ru/83105a0e
28 JeiicTBus ¢ apupMeTHUECKUMHU bu6muoreka [IOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
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https://m.edsoo.ru/83105a0e

KOPHSIMU N—OM CTENIEHU

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

29 HeticTBus ¢ apuMeTHUICCKUMU bubnmnoreka HOK
KOPHSIMU N—OM CTENIEHU https://m.edsoo.ru/eacb053c
30 JeiicTBus ¢ apupmMeTHUECKUMHU bubnmoreka [JOK
KOPHSIMU N—Oi CTENIEHU https://m.edsoo.ru/8a5adas1
31 Pemenune nppannroHanbHbIX Bu6muotexa [JOK
YPaBHEHUM U HEPABEHCTB https://m.edso0.ru/69106ae7
1 Penrenune nppanmoHanbHbIX bubnnoreka [JOK
YpPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/9362fea9
13 Pemienne nppanmoHaibHbIX bubmmoreka [JOK
YpPaBHEHU U HEPABEHCTB https://m.eds00.ru/78d9b391
34 Pemenne nppanmoHaIbHBIX bubnuoreka [IOK
YpPaBHEHUM U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Penrenune nppanmoHanIbHbBIX bubnnorexa [JOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoticTBa U rpaguK KOpHS n-oi bubmuoreka [IOK
CTEIICHU https://m.edsoo.ru/ebOccS5e3
37 CaoiicTBa u rpaduK KOpHS N-oi bubnmnorexa [JOK
CTEIEHU https://m.edso00.ru/5{29b9b5
KonTponbHas pabota mo Teme
18 "Apudmernueckuit KOpeHb n—oif bubmuoreka [IOK
crenenu. MppanuoHanbHbIe https://m.edsoo.ru/f13af630
YpaBHEHUS U HEpaBEHCTBA"
39 CuHyc, KOCUHYC ¥ TaHT€HC YUCJIOBOTO bubmmoreka [JOK
apryMeHrTa https://m.edsoo.ru/5{605ed0
40 CuHyc, KOCUHYC ¥ TaHT€HC YUCJIOBOTO bubnuotexa [JOK
apryMeHra https://m.edsoo.ru/ec9f4d78
41 ApKCUHYC, apKKOCUHYC U apKTaHT€HC bu6muoreka [JOK



https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
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YHUCJIOBOT'0 apryMEHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

bu6nmoreka IIOK

42
YHCJIOBOTO apIyMEHTA https://m.edsoo.ru/f1{f9220
Tpuronomerpruyeckas OKpy>KHOCTb,
43 05 e eJ'IeHI/I: I/IFOHOMeE yI/I‘IeCKI/IX bubmmorexa LIOK
peat . P P https://m.edsoo.ru/6df195a0
(YHKLHI YUCIOBOrO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
44 013 e eJ'IeHI/I: I/IFOHOMe"E“) yI/I‘IeCKI/IX bubmmorexa LIOK
e . R p https://m.edsoo.ru/6b61c578
(YHKLHI YUCIOBOrO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnorexa [JOK
bopmybl https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnorexa [JOK
dbopMyibI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
dbopMyibI https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnorexa [JOK
(bopMyJIbI https://m.edsoo.ru/12d1413c
49 [TpeoGpa3oBanue bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
50 [Ipeo6paszoBanue bubmmnoreka HOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/09baSb3d
51 [Ipeo6paszoBanue bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/1f4655da
5 [IpeobpazoBanue bubnuorexa [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/76ce9958
53 [Tpeobpa3oBanue bu6muoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemenne TpuroHoMETpUYECKHUX bubnuotexa [JOK
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ypaBHEHHI https://m.edsoo.ru/6baefe19
55 PelieHue TpuroHOMETPUYECKHUX bubnmnoreka HOK
YpaBHEHUI https://m.edsoo.ru/alf8d141
56 Pemenne TpuroHoMeTpHUYECKUX bubnmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/65a0f2d0
57 Pemenune TpuroHoMeTpuuecKux Bu6muotexa [JOK
YpaBHEHU I https://m.edsoo.ru/0d8a770d
53 Pentenne TpUroHOMETPUUECKUX bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/cec28774
59 Peuienne TpuroHOMeTpUYECKUX bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/e6eec650
O606menne o TemaMm "OCHOBHEBIE
60 TPUTOHOMETPHUYECKHE (HOPMYITBI bubmmorexa LIOK
P YR . https://m.edsoo.ru/ae44acdc
Tpuronomerpuueckue ypaBHEHH
KonTtponpsHast pabora o Teme
"®opMyIIBI TPUTOHOMETPHH.
pMYy P P bubnuoreka [{OK
61 Tpuronomerpuueckue
" . https://m.edsoo.ru/b46a8228
ypaBHeHus"/Beepoccuiickas
poBepoyHas paborta
6 Wrorosas koHTposibHAs paboTa / bubmuoreka [IOK
Bcepoccuiickas mpoBepouHas padboTa https://m.edsoo.ru/188bbf6c
O0o001Ienne, cucTreMaTH3aIusg 3SHAaHUH
63 3a K 12 anreOpsl U HAYal ) bubnroreka LTOK
P P https://m.edsoo.ru/33e6629¢
MareMaruyeckoro ananusa 10 kimacca
ApudmeTrnueckasi U reoMeTpuyecKas
64 nporpeccuu. Mcnons3oBanue bu6muoreka [JOK

nporpeccuu i peCHUus pCaJIbHbIX
3ala4 NPUKIaJHOT'O XapaKTepa

https://m.edso0.ru/d3666918
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Beckoneuno yoObIBaromas

65 reometrpuueckas nporpeccus. Cymma | bubnmoreka [JOK
OCCKOHEYHO yOBIBarOIICH https://m.edsoo.ru/1cbf72b1
T€OMETPUUYECKON MTPOTPECCUU

bu6nunoreka LIOK

66 PopmyJIa CIOKHEIX IPOLEHTOB ! https://m.edsoo.ru/538fc437

bubnunorexa LIOK

67 o 1

OPMYJIa CIOIHBIX HPOLCHTOB https://m.edsoo.ru/c2627eca
O0o0mIcHre, cucTeMaTr3alys 3HAHUI
68 3a K 12 anreOpbl U Havyajl ) 1 bubmorexa HOK
yp p https://m.edsoo.ru/49f1b827
MaremaTudyeckoro anainmza 10 kiacca
OBLIEE KOJIMYECTBO YACOB I10 68 4 0
ITPOI'PAMME
11 KJIACC
KosamnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Kontposbusbie IIpakTnueckue
n/n Bcero H3ydeHusi oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypchl
1 Crenenb ¢ palliOHAIbHBIM | bubnunorexa LIOK
MOKa3aTeJIieM https://m.eds00.ru/a52939b3
bubnunorexa LIOK

2 Caoii 1

BOHCTBA CTCNeHH https://m.edsoo.ru/ff601408

3 IIpeoOpa3oBaHue BBIpAKEHHIH, | bu6muoreka [IOK

COACPpIKAIUX PALIMOHAJIBHBIC CTCTICHU

https://m.edsoo.ru/3d87¢248
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4 [IpeoOpa3oBanue BHIpAKEHHIA, Bu6muotexa [JOK
coJeprKallluX palluOHaJIbHBIE CTEIIEHU https://m.edsoo.ru/343c6b64
5 [IpeoOpa3oBanue BHIpAKEHHIA, bubnuoreka [JOK
COZEpXKAIUX pallMOHAIbHBIE CTEIICHU https://m.edsoo.ru/4064d354
6 [TokazaTenbHble ypaBHEHUS U bubmmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c
7 ITokazarenbHble ypaBHEHUS U Bu6muotexa [JOK
HEPABEHCTBA https://m.edsoo.ru/3d408009
g [TokazarenbHbIE ypaBHEHUS U bubnnorexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/bd5ff0ec
9 Iloka3arenbHble ypaBHEHUSA U Bbu6motreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazarenbHble ypaBHEHUS U Bbu6moreka [JOK
HEpaBEHCTBa https://m.edsoo.ru/536de727
1 [TokasarenpHas pyHKIHS, €€ CBOMCTBA bubnnorexa [JOK
u rpaduk https://m.edsoo.ru/85bc8132
KonrtponbHas pabora no teme
"CreneHb ¢ palnoOHAIbHBIM
12 nokasareneM. [lokasarenpHas bubmmorexa LIOK
https://m.edsoo.ru/58e8e22
¢ynkuus. [lokazaTenbHble ypaBHEHUS U
HepaBeHcTBa"
bu6nmorexa LIOK
13 Jlorapugpm snena https://m.edsoo.ru/3e3230d4
14 JlecsiTUUHBIE U HATYpaJIbHbBIE bubmuoreka [IOK
sorapupmbl https://m.edsoo.ru/1ea72162
15 [IpeoOpa3oBanue BbIpaxeHHH, bu6muoreka [JOK
COJIEp>KaIIuX JoraprudMbl https://m.edsoo.ru/da48154¢
16 [IpeoOpa3oBanue BbIpaxeHH, bu6muoreka [IOK
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COZIep KALIHX JIOTapU(HMBI

https://m.edsoo.ru/4beff03b

17 [IpeoOpazoBaHue BBIpaXEHUH, bubnmnoreka HOK
COJIep KaIIuX JoraprudMbI https://m.edsoo.ru/fe18912d
18 [Ipeobpa3oBanue BbIpaxeHH, bubnmoreka [JOK
coJiep KaIIux jJorapupmol https://m.edsoo.ru/fadb8aas
19 Jlorapudmudeckne ypaBHEHUS U bubmmoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/3034724¢
20 Jlorapudmuueckue ypaBHeHUS U bubnnoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckue ypaBHeHUS U bubmmoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/9e3{4bc9
” Jlorapudmudeckne ypaBHCHHS U bubnnorexa [JOK
HEpaBEHCTBa https://m.edsoo.ru/15bclcfb
3 Jlorapudmuueckas Gpynkuus, e bubnnorexa [JOK
CBOWCTBA U TpaduK https://m.edsoo.ru/d68bbe9d
24 Jlorapupmuueckas pyHkuus, eé bubmmnoreka HOK
CBOMCTBaA U rpaduK https://m.edsoo.ru/9d102051
)5 Tpuronomerpruyeckue QyHKIMH, UX bubmuoreka [IOK
CBOMCTBA U rpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKINHU, UX bubmuoreka [IOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/d2e4601b
27 Tpuronomerpuueckue GyHKINHU, UX bubmmnoreka HOK
CBOWCTBA U TpaduKH https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpuyeckue GyHKIMH, UX bubmuoreka [IOK
CBOICTBa U TpaduKu https://m.edsoo.ru/24ab3c53
79 [Ipumepbl TPUTOHOMETPUUECKUX bubmuoteka [IOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 [Tpumepsl TPUTOHOMETPUIECKHUX bubnuotexa [JOK
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HEPABEHCTB

https://m.edsoo.ru/0c837397

31 [Ipumepbl TPUTOHOMETPUUYECKUX bubnmnoreka HOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
1 [IpuMepsl TPUTOHOMETPUUECKUX bubnmoreka [JOK
HEPABEHCTB https://m.eds00.ru/0f903¢75
KonrponsHas pabora o Teme
"Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHeHUS U BuGmiorexa LIOK
33 HepaBeHCTBA. T pUrOHOMETpHUECKHE
https://m.edsoo0.ru/10130727
GyHKIIUU U UX
rpaduku. Tpuronomerpuaeckue
HepaBeHCTBA"
bubmuoreka [IOK
34 Henpepeisrie pymkumi https://m.edsoo.ru/403bfb0d
35 Meroa UHTEpPBAJIOB ISl pELICHUS bubmmoreka [JOK
HEPABEHCTB https://m.edsoo.ru/6db0b423
36 Meroa MHTEPBAJIOB ISl pELICHUS bubmmnoreka HOK
HEPABEHCTB https://m.edsoo.ru/0adbcelb
bu6nmorexa LIOK
37 Tpowssonnas Gynxunn https://m.edsoo.ru/0731ad3d
bubmmoteka IIOK
38 Tpowssonnas Gynxunn https://m.edso00.ru/723dd608
39 I'eomeTprueckuii 1 GU3NYECKUN CMBICI bubmmnoreka HOK
MPOU3BOIHOMN https://m.edso00.ru/6c8d36ff
40 I'eomerpuueckuil U GU3NIECKUN CMBICI bubnuorexa [IOK
MIPOU3BOIHOMN https://m.edsoo.ru/a413eca9
41 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIIHUN bubmmorexa [TOK

https://m.edsoo.ru/c7550e5f
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bubnunoreka LIOK

42 [Ipon3BoaHbIe dJIeMEHTAPHBIX (DYHKIIHI
P A P Pymxn https://m.edsoo.ru/14ab3cdb
43 [Ipou3BoaHast CyMMBbl, IPOU3BENCHMS, bubmmoreka [JOK
4acCTHOTO (yHKIIUHA https://m.edsoo.ru/c12a0552
44 [IpousBoaHas CyMMBbl, IPOU3BEICHUS, bubnmnoreka HOK
94acTHOTO (DYyHKIMH https://m.edso00.ru/d598{201
45 [IponsBoaHAas CyMMBI, POU3BEICHUS, bubnmnoreka HOK
4acCTHOTO (PyHKIIUHA https://m.edsoo.ru/1de34d4d
[IpuMeHeHHE TPOU3BOIHON K
46 I/Ifcne OBaHI/IIOP(b HKIUWA HA bubmorexa [IOK
A YHIH https://m.edsoo.ru/1 7af2df9
MOHOTOHHOCTb U SKCTPEMYMBI
IIpumenenue npon3BOIHON K
47 I/I(I:)CJIGJIOBaHI/IIOp(l) HKITUH Ha bubmorexa [IOK
Y https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U SKCTPEMYMBI
IIpumenenue npon3BOIHON K
48 I/Ifcne OBaHmop(b HKLMN Ha bubmmorexa LIOK
g YHKR https://m.edsoo.ru/0b411edd
MOHOTOHHOCTB U DKCTPEMYMBI
IIpumeneHnne npou3BOAHOM K
49 I/Icpcnez[OBaHI/Hop(b HKIUH Ha bubnuorexa [IOK
Y https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB U DKCTPEMYMBI
HaxoxneHnre HanOOIIbIIIEero 1
50 HAauMEHBIIETO 3HaUeHUsl QYHKIIUU Ha bubmmorera OK
Y https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenne HanOOJIBIIETO U
51 HAaUMEHBIIIETO 3HaUYeHUsI (PYHKIIUU Ha bubmorexa [IOK
y https://m.edsoo.ru/fb6a8acf
OTpe3Ke
5 Haxoxxnenne HanOOJIbIIETO 1 bu6nunorexa LIOK

HaAMMCHBIICTO 3HAYCHU ST q)YHKI_[I/II/I Ha

https://m.edsoo.ru/cffcb7e5
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OTpe3Ke

Haxoxnenne HanOOJIbIIEro U

bub6nmoreka [IOK

53 aMMEHBUIETO 3Haye K a
HAHMCHBIIICTO 3HAUCHHA (YHKIIH 1 https://m.eds00.ru/d9469916
OTpE3Ke
Haxoxnenue HaubobIero u
54 HaWMEHBIIIETO 3HAYCHUS (YHKIIMH HA bubmorexa HOK
YHER https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenue HaubobIero u
55 HaWMEHBIIIETO 3HAYCHUS (YHKIIMH HA bubmmorexa [IOK
YHIH https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpuMeHeHne MpoOU3BOIHOMN IS
HaXO0X/ICHUS HaWIy4Ilero peleHus B
56 MIPUKJIAIHBIX 3a7a4ax, JUIs bubmorexa LIOK
PHIFIaA panax, 4 https://m.edsoo.ru/13205d80
oTpesieNIeHUs] CKOPOCTH Tpoliecca,
3alaHHOTO (POpMYJIOii MK rpaduxom
KonTponbhas pabota no teme
57 "IIpousBoanas. [Ipumenenne bubmorexa HOK
P o P https://m.edsoo.ru/f8ed5f99
IIPOU3BOTHOM
[lepBoobpaznas. Tabnuna bubmuoreka [IOK
58
epBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 ITepooOpaznas. Tabnuma bubmmnoreka HOK
epBOOOPA3HBIX https://m.eds00.ru/30¢3697b
60 NHTerpai, reoMeTpuyeCcKuil 1 bubmmnoreka HOK
(bu3nuecKuil CMBICT UHTETpaja https://m.eds00.1ru/391272c9
61 WuTerpain, reoMmeTpuyecKkuii u bubnuorexa [IOK
¢bu3nueckuit CMbICT UHTETpaja https://m.edsoo.ru/d359tb5f
6 HHrerpail, reOMeTpUYECKUN U bu6muoreka [JOK

(I)I/ISI/I‘-ICCKI/Iﬁ CMBICJI UHTCI'paJia

https://m.edsoo.ru/07eb464b
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Brruncnenue uaTerpana mo gopmyie

bubnunorexa LIOK

63
Herorona—IJleitOnuna https://m.edso00.ru/b9b225¢3

64 Brruncnenue uaTerpana mno popmyie bubnmnoreka HOK
Herorona—IJleitOHua https://m.edsoo.ru/b800deb4

65 Boruncnenue unrerpana no ¢popmyie bubmmoreka [JOK
Herorona—IJleitOnuna https://m.edsoo.ru/f5eed075

66 Brruncnenue uaTerpana mno gopmyie bubmmoreka [JOK
Herorona—IJleitOnuna https://m.edsoo.ru/41da431a

67 Cucrembl TUHEHHBIX YpaBHEHUN bubmorexa [IOK

P https://m.edsoo.ru/b648235a

68 Cucrembl TUHEHHBIX YpaBHEHUN bubmmorexa [IOK

P https://m.edsoo.ru/5ab83864
Pemenune npukinaaHeix 3ama4 ¢
69 TIOMOIIIBIO (I,‘)I/ICTCMI)I JTUHEHHBIX bubmorexa [IOK
= . https://m.edsoo.ru/a4d65ee5
ypaBHEHUN
Pemenune nmpukinaaHeix 3amad ¢
P . bubmuoreka [{OK
70 TTOMOIIBIO CUCTEMBI IMHEUHBIX
. https://m.edsoo.ru/aa5962¢l
ypaBHEHUM
Cucrembl U COBOKYITHOCTH LIEJIBIX,

71 paloHaIbHBIX, UPPALUOHAIIBHBIX, bubmuoteka [IOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.eds00.ru/48190472
YpPaBHEHUI U HEPABEHCTB
Cuctembl U COBOKYITHOCTH LIEJIBIX,

7 paloHaIbHBIX, UPPALMOHAIBHBIX, bubmuoreka [IOK
MMOKa3aTENbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/2dbd3859
YpPaBHEHUI U HEPABEHCTB

7 CucreMspl 1 COBOKYITHOCTH LIENBIX, bu6muoreka [JOK

palluOHAJIBHBIX, UPPALUOHAIbHBIX,

https://m.edsoo.ru/7ab8d17e
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MOKa3aTeIbHBIX, JOTapHU(PMUIECKIX
YpaBHEHUU U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
pallnOHAJIBHBIX, UPppAllMOHAIbHBIX,

bu6nmorexa [IOK

74
MOKa3aTeIbHBIX, JOTapHU(PMUIECKIX https://m.edsoo.ru/81cccfe9
YPaBHEHUI U HEPABEHCTB
75 Hcnons3zoBanue rpadukoB GpyHKIUH bubmuorexa [JOK
JUISL pEUIEHUS YPABHEHUN U CUCTEM https://m.eds00.1u/039949bf
76 Hcnons3oBanue rpadukoB GyHKUIUN bubmmoreka [JOK
JUISl pELLIEHUS YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95{79
[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
77 MaTeMaTUYECKUX 3a/a4 U 3a1a4 U3 bubmorexa LIOK
IE a https://m.edsoo.ru/ca878deb
pa3IUYHbIX 00JaCTe HayKu U
peanbHOM KU3HU
KonTponbhas pabota no teme
" bubmuoreka [IOK
78 WHTerpan u ero npuMeHeHusl.
o https://m.edsoo.ru/471c735b
Cucremsl ypaBHEeHUN
79 HatypanbHble 1 11enble yKciia B 3a7ja4ax bubmuoreka [IOK
U3 peaJbHOM )KU3HU https://m.edsoo.ru/3ceel327
20 HarypaibHble U 1ienble 4yuca B 3aga4ax bubmmnoreka HOK
U3 peaJbHOM JKU3HU https://m.edsoo.ru/a35al31d
81 HarypanbHsle u niensle 4yucna B 3aa4ax bubmmnoreka HOK
U3 peajbHOM JKU3HU https://m.edsoo.ru/ef10c4f9
82 ITpn3Haky IeTUMOCTH IIENBIX YHCeN bubmorexa TIOK
p https://m.eds00.1ru/51696a67
b K
83 [Tpu3HaKky JeTMMOCTH LEIBIX YHCEI nomorexa O

https://m.edsoo.ru/fab81c0e
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bubnunoreka LIOK

84 [Ipu3HaKku JeTMMOCTH LEIBIX YHUCEI hitps.//m.edsoo.ru/ef2c6e43
85 [ToBTOpeHuE, 0600MIIEHNE, bubnunoreka LIOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/0312cf8¢
26 [ToBTOpeHme, 06001EHNE, bu6nmoreka IIOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
%7 [ToBTOpEeHME, 0000MIIEHNE, bubnmnoreka HOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpeHME, 0000MIIECHNE, bubnunoreka LIOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
29 [ToBTOpeHme, 06001IEHNE, bu6nunorexa LIOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/9c44c6ea
90 [ToBTOpeHME, 0000IIECHNE, bubnnorexa [JOK
cucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
o1 [ToBTOpeHME, 0000IIECHNE, bubnunoreka LIOK
cucremaTtusanus 3Hanuil. HepaseHncrsa https://m.edsoo.ru/a86014€l
0 [ToBTOpenue, o6o0IIEHNE, bu6nmorexa LIOK
cucrtemaTtusanus 3Hanuii. HepaBeHcrsa https://m.edsoo.ru/5c¢45a60a
93 [ToBTOpenue, 06061IeHNE, bu6nmorexa LIOK
cucremartusanus 3HaHuil. HepaseHncrsa https://m.edsoo.ru/19304aba
04 [ToBTOpenue, o6o0IIEHNE, bubmmoteka IIOK
cucremaTtusanus 3Hanuil. HepaseHncrsa https://m.edsoo.ru/c3d4b282
[ToBTOpenue, o6o0mEHNE,
95 cucteMaru3anus 3HaHuH. CHCTEMBI bubmorexa HOK
. https://m.edsoo.ru/a20b8adc
ypaBHEHUM
[ToBTOpenue, 060061IeHNE,
. bubmuorexa [{OK
96 cucreMaru3anus 3Hanuii. CUCTEMBI

YpaBHEHUI

https://m.edsoo.ru/a012476d
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97 [ToBTOpeHue, 06001eHNE, | bubnunorexa LIOK
cucremaTusanus 3Hanuil. OyHKuumn https://m.edsoo.ru/d620c191
08 [ToBTOpeHme, 06001EHNE, | bu6nmmoreka [IOK
cucremaTusauus 3HaHuil. OyHKIUU https://m.eds00.ru/7017196f
99 HToroBast KOHTpOJIbHAs paboTa 1 bubmmorexa LIOK
https://m.eds00.ru/513¢9889
100 Hrorosast kKoHTpoOIJIbHAsI paboTa 1 bubnrorexa LTOK
https://m.eds00.1ru/2276973
O0001menue, cucreMaTH3amusa 3SHAHUH
101 3a Kypc anreOpbl 1 Hadal | bubnuorexa [IOK
MaremaTudeckoro ananmza 10-11 https://m.edsoo.ru/3330f7ef
KJIACCOB
O0001enue, cucTeMaTH3alus 3HaHUH
102 3a Kypc anreOpbl 1 Hadal | bubnuorexa [IOK
MaTeMaTudeckoro aHanm3a 10-11 https://m.edsoo.ru/cead345e
KJIaCCOB
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus
pe3yJbTaTa
1 Yucaa ¥ BEIUUCIICHUS
. OnepupoBaTh MNOHATUSIMHU: PALMOHAIBHOE M JIEUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JECSTUYHAs APOOb, TPOLEHTHI
- BreimonuaTe  apudmMeTHdyeckue  omepandd ¢ PAlHOHAIBHBIMU |
. JIeHCTBUTEIIFHBIMU YK CIaMHU
13 Boimonuate  mpuOMMKEHHBIE — BBIYUCIICHHUS,  HUCIONB3Yys  IpaBUIIa
. OKpYTJICHUS, ACNIaTh IPUKUJIKY U OIIEHKY PE3yJIbTaTa BHIYUCICHUI
OrnepupoBaTh MOHITHAMH: CTENEHBb C IEIBIM MMOKa3aTeIeM, CTaHIapTHas
14 dbopMa 3ammucH AEMCTBUTENHHOTO YKCIIa, KOPEHb HATypadbHOU CTEIEHHU;
. WCIIOB30BaTh MOAXOIAIIYI0 (JOPMY 3alKCH JIEUCTBUTEIBHBIX YUCEN JIS
peuieHus: MpakTUYECKHUX 3a/1a4 U MPEICTABICHUS TaHHbBIX
OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJHLHOTO
1.5 yria; WCIOJIb30BaTh 3allMCh TMPOM3BOJIBHOTO YIJla uepe3 oOpaTHBIC
TPUTOHOMETPUYECKUE HYHKIIUH
2 YpaBHEHHUsI U HEpABEHCTBA
OnepupoBarh MOHIATHSAMHU: TOXKIAECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJI0E,
2.1 palroHaNbHOE, MPPALMOHATILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUIECKOE YPAaBHCHHE
55 BrimonasaTe mpeoOpazoBaHHMS TPUTOHOMETPHYECKHX BBIPAXKEHUH W
. peuaTh TPUrOHOMETPUUYECKHUE YPAaBHEHUS
BrInonHATE IpeoOpa3oBaHus MENbIX, PAIIMOHAIBHBIX U UPPAIIMOHAIBHBIX
2.3 BBIPQXKEHHII W peniaTh OCHOBHBIE THIBI IEJNbIX, pPalMOHAJIbHBIX U
HpPaLMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB
)4 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JISl PEIICHHUS MaTeMaTHYECKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX oOacreit HAayKH U pCaHBHOﬁ JKHN3HHU




MOI[GJII/IpOBaTB PCATBHBIC CUTyallUU Ha A3BIKC aﬂre6pm, COCTAaBJIATHb

2.5 BBIPQXKEHUS, ypaBHEHHUs, HEPABEHCTBA I10 YCIOBHUIO 33J]a4l, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAaHUEM allliapara ajnreopbl
3 OyHKIUHN U TpapUKU
OnepupoBarh TOHATHAMH: (QYHKIHSA, CIOCOOBI 3amaHus (YHKIHH,
3.1 o0jacTb oOmpeleneHuss M MHOXKECTBO 3HaueHUN GyHKIUHM, Trpapuk
(GyHKIMH, B3aUMHO 00OpaTHbBIE (PyHKITUH
12 OmnepupoBaTh NOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
' (GyHKIUU, TPOMEKYTKH 3HAKOIOCTOSHCTBA
3.3 Ucnonb3oBate rpaduku GyHKIUN A pelIeHUs] ypaBHEHUI
34 Crpoutp W uyHTaTh TrpaduKH JMHEHHOH (QYHKIMH, KBaJAPAaTHYHON
. (GyHKIUY, cTEeNeHHONW (QYHKIMH C IEeNBIM [TOKa3aTeleM
Ucnonb3oBate rpaduxu ¢GyHKIUE A7 HCCIENOBaHHUS TMPOIECCOB U
15 3aBUCHUMOCTEH IPU pPELIEHUH 33/ay U3 JPYTruX y4eOHBbIX NPEAMETOB U
. peaibHOM  JKM3HM, BBIpaXaTb (HOpMyIaMH 3aBUCHMOCTH  MEXKIY
BEIIMYMHAMU
4 Hauana maremaTndeckoro anaiamsa
il OnepupoBaTh TOHATUSAMU: TOCJIEIOBATEIBHOCTh, apU(pMeTHUECKas U
' reoMeTpHUUecKas IPOrpeccun
OmnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBbIBaloOLIasi reoMeTpHuYecKas
4.2 mporpeccusi, CcymMma OECKOHEUYHO YyOBIBAIOIIEH TIeOMETPUUECKOU
IIpOrpeccuun
4.3 3agaBaTh MOCIIEIOBATEIFHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnonb30BaTh CBOMCTBA MMOCIEIOBATEIBHOCTEN M MPOTPECCUd IS
. pelIeHUs pealbHbIX 3aa4 MPUKIAJIHOTO XapaKTepa
5 MHokecTBa U JJOTHKA
5.1 OnepupoBaTh NOHATHUSAMHU: MHOXECTBO, OIIEpALIMK HAJl MHOKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaT s OMHCAHUS
52 peaIbHbIX MPOLECCOB U SBJICHHUM, NpPHU pEIlIeHUWH 3aJady M3 JPYrux
y4eOHBIX PEAMETOB
53 OnepupoBaTh  NOHATUSMHU:  OIpEAEJeHHe, Teopema,  CJEICTBUE,

JA0Ka3aTCJIbCTBO




11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTaTa

1

1.1

1.2

1.3

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

Yucna v BEIUUCICHUS

OHCpI/IpOBaTB IOHATHUAMU: HATypaJIbHOC, LEJI0€ YHCI0, HCIIOJIB30BaTh
MNPpU3HAKHU OCIMMOCTU LCJIbIX YHUCCII, PAa3JIOKCHUC UYUCIIa Ha IPOCTHIC
MHOXUTEIIN IJI1 pCHICHUA 3aaa4

OHepI/IpOBaTB IMOHATHUCM: CTCIICHDb C pallMOHAJIbHBIM I1OKAa3aTCJICM

OHepI/IpOBaTL IIOHATHUAMM J'IOl"apI/I(bM qucJia, JCCATUYHBIC n

HaTypaJbHBIE JTOTapU(PMBI

YpaBHEHMS U HEPABEHCTBA

2.1

2.2

23

24

2.5

[TpumeHnsaTh cBOMCTBAa CTENeHM MJIs MNpPeoOpa3oBaHMs BbIPaKEHUI,
ONEpUpPOBATh IMOHATHSAMH: IOKA3aTEJIbHOE ypaBHEHHWE U HEPaBEHCTBO;
pelaTe OCHOBHBIE TUIIBI T0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BeinonHATe npeoOpa3oBaHus BBIPAXKEHUH, COAEPIKAIIMX JIOrapu(MBbL;
ONEepUPOBATH MOHATUAMHU: JIOTApU(PMUUECKOE YPaBHEHUE U HEPABEHCTBO;
pelnaTb OCHOBHBIE THUIIbI JJOTapU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB
Haxonauts perieHns NpocTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHAMU: CHCTEMA JIMHEMHBIX YpaBHEHUH U €€
pellleHne; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHHI ISl pelieHUs
IIPAKTUYECKUX 3a7a4

Haxoaute peHiCHusd HpOCTGﬁH.IPIX CHUCTEM u COBOKyHHOCTCfI

palMOHAIBHBIX YPABHEHUIN U HEPABEHCTB

2.6

MOZ[CHHpOBaTL PCAIbHBIC CHUTyallUM Ha SA3bIKC aJ'IFC6pLI, COCTaBJIATH
BBIPpAXKCHUA, YPaBHCHHA, HCPABCHCTBA U CUCTEMBI 110 YCIIOBUIO 3aJa4H,
HUCCIICA0BATh IMOCTPOCHHBIC MOJCIN C HCIIOJIB30BAHHUEM alllapara

anreopsl

@OyHKIMH U TpaduKu

3.1

OnepupoBaTb MOHATHSMU: [EpUOAWYECKass (QYHKIHSA, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMma (DyHKIIMH, HauOoJbIlee U
HalMEHblIee 3HaYeHHUs] (PYHKLIMU Ha MPOMEXKYTKE; UCIOIb30BATh UX JUIS

uccien0BaHus (yHKLIUH, 331aHHOM rpagukom




OnepupoBaTh MOHATUSAMHU: TPapHUKH ITOKA3aTEIbHON, JIOTapUPMUUIECKON 1

3.2 TPUTOHOMETPUYCCKHX (PYHKIMI; W300pakaTb MX HA KOOPAMHATHOMN
IUIOCKOCTH U UCIOJIb30BATh JIJISl PELLICHUS] YPaBHEHUI U HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JHUHEHHBIX
33 YpPaBHEHUH W MCHOJIb30BaTh MX JUISI PEUICHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUU
34 Hcnonb3oBare rpaduku (GYHKUMNA 11 UCCIEAOBAHHS MPOIECCOB U
' 3aBHCHUMOCTEH U3 IPYTUX yUYeOHBIX TUCHUILIMH
4 Hayana marematnueckoro aHanusa
OnepupoBaTh TMOHSATHSAMH: HeENpepbiBHAS (YHKIUS, MPOU3BOIHAS
4.1 (YHKIMU; WCHOJB30BATH T'EOMETPUYECKUH W (DU3HYECKHA CMBICIT
MIPOM3BOIHOM IS PEIIeHUs 3314
42 HaxoauTh  NpPOWM3BOJMHBIC  AJIEMEHTApPHBIX  (DYHKIMIA, BBIYUCIATH
. MIPOU3BOJIHBIE CYMMBI, IIPOU3BEJCHHS, YACTHOTO (DYHKIUI
Hcnonp30BaTh MPOMU3BOJAHYIO Ui  HCcleloBaHUS  (QYHKIMHM Ha
4.3 MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThbl UCCIEAOBAHUS K
MOCTPOCHUIO TPapUKOB
44 Hcnonb30BaTh NMPOU3BOJHYIO ISl HAXOXKACHHUS HAWIYYIIETO PElICHUs B
. MPUKIIAIHBIX, B TOM YHCJIE COL[UAIIbHO-OKOHOMUYECKHX, 3a7auax
45 OnepupoBaTb NOHATHUAMHU: MepBOOOpa3Hass W HHTErpajig; INOHMMATh
' TeOMETPUUYECKUN U PU3NIECKUI CMBICI HHTETpaia
46 Haxoaute mepBooOpa3zHble dlIEMEHTapHBIX  (YHKIUHM, BBIYUCISATH
' uHTerpain no gopmyine Hototona — Jleitbuuna
47 Pewate nmpukiagHeie 3a1aud, B TOM YHUCIE COLUAIbHO-3KOHOMHUUYECKOTO

U pU3UYECKOro XapaKkTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYMCICHUS
Panuonanenele  yuciaa. OOBIKHOBEHHbIE M JECATUYHbBIE JIpOOM, MPOLEHTHI,
OeCKOHEUHBIE  TMEepHOAMYECKHe  Apodu.  Apudmerndyeckne  Omepamuu ¢
1.1 paLMOHATIBHBIMU YHMCIIaMH, IPpeoOpa30BaHUsl YUCIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil U MPOIEHTOB JUISl PEIICHUS MPUKIAIHBIX 33734 M3 Pa3JIUYHBIX OTpacien
3HAHUU U peabHOM JKU3HU
JeiictBuTenpHble  yKciaa.  PanMoHanmbHBle M MppalMOHAIbBHBIE — YHCIIA.
1.2 Apudmerndeckue omnepanuu C JACHCTBUTEIBHBIMH 4YnciIaMu. [IpuOmmkéHHbIE
BBIUHMCIICHUS, IPAaBUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJibTaTa BEIYUCICHHUH
Crenenp ¢ nenbiM nokaszareneM. CrtangapTHass (opma 3amucu JeHCTBUTENBHOTO
1.3 yrcna. Vcnonp3oBanue moaxossmield (GopMbl 3alMCH JEHCTBUTEIBHBIX YHCET IS
pEIIEeHUs IPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHbBIX
14 Apudmerndeckuil KOpeHb HaTypajbHON creneHH. J[eHcTBHUs ¢ apupMeTHUECKUMU
' KOPHSIMH HaTypajibHON CTENIEHU
s CuHyC, KOCMHYC M TAaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBaAHUS
55 [IpeobpaszoBanue TPUTOHOMETPUYECKUX BBIPa)KCHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
24 Pemenue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemenne nppanvoHalbHBIX ypaBHEHU U HEPABEHCTB
2.6 Pemenne TpUroHoMeTpUUECKUX YpaBHEHU I
57 [IpumeneHne ypaBHEHMI 1 HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3aa4 U 3a1a4

U3 pa3IMyYHBIX o0NacTel HAyKH U peasibHOM JKU3HU




3 OyHKUIUHU U TpapUKU
11 Oynkuus, cnocoObl 3amanust QyHkuuu. I'paduk ¢yHkumu. B3aumHo obOparHble
' byHKIHAHA
12 Ob6nacte ompenelneHuss U MHOXeCTBO 3HaueHud ¢ynkuumu. Hymm dynkuun.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIC (PYHKIIUU
13 Crenennast (yHKIMS C HATypaJlbHBIM M IIeNIBIM IOKa3ateneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-Ol CTEIIEHU
Y TpuronomeTrpuyeckass OKpYy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKUX (PyHKIUN
' YUCJIOBOTO apryMeHTa
4 Hayana maremaTtnueckoro aHanusa
il [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs TOCIEA0BAaTENbHOCTEH. MOHOTOHHBIE
' MOCJIEN0BATEIbHOCTH
ApudmeTrndeckass M TEOMETpUYECKash Iporpeccud. beckoHedHO yObIBaromas
42 reoMmerpuueckas nporpeccus. CymMma OECKOHEUHO YOBIBAaIOIIEH TeoOMeTpHUYeCKOn
' nporpeccuu. dopMyna CI0XKHBIX TPOLEHTOB. Vcmonb30BaHHWE NPOrpeccuu ist
pELIeHUs pealIbHbIX 3aa4 MPUKIIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
MHoxecTBO, omnepanuu Haja MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 IIpumeHeHre TEeOopEeTHUKO-MHOXKECTBEHHOIO ammnapara g ONHCaHUs peajbHbIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnblie u nensie yucna. [IpusHaku 1e1MMOCTH HETbIX YUCE
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTuuHble U HATYpaJIbHbIE JOrapru(MbI
2 VYpaBHEHHsI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHU, copepKaluX JOrapupmbl
55 [IpeoOpazoBanme BeIpaXEHUHN, COIEPIKAIIUX CTENEHN C PAIIHOHAILHBIM

IIOKa3aTcjIeM




23

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
6 CucreMpl JHMHEWHBIX YypaBHEHUH. PemeHue mNpUKIagHBIX 337ad C HOMOUIbIO
' CHUCTEMbI JINHEHHBIX YPaBHEHU
2.7 CucTteMbl 1 COBOKYITHOCTH PallMOHATIbHBIX YPABHEHUN U HEPABEHCTB
)3 IIpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELLIEHUIO0 MaTEMaTUUECKHX 3a]a4
. W 33/1a4 U3 pa3InYHbIX 001acTe HAYKHU U PeabHOM KU3HU
3 OyHKIMU U Tpaduku
Oynkuus. llepuoguueckue ¢yHkuuu. IIpomMeKyTKM MOHOTOHHOCTH (DYHKIMH.
3.1 MakcumMymMbl 1 MUHUMYMBI (QyHKIMU. HanOomnbinee W HanMeHbIIEe 3HAYCHHE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
33 IToka3zarenbHas u jorapudmuueckas GyHKIMU, UX CBOMCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB GyHKIUN A7 pEIIeHHs YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Wcnons3oBanne rpadukoB  QYHKIMA OO UCCICNOBAHHS  TPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT IPU pEIIEHUM 3a7ad U3 JAPYTHX Yy4eOHbIX
MIPEAMETOB U PEaIbHOMN )KU3HU
4 Havana marematnueckoro ananusa
4.1 HemnpepsiBabie hyHKIIMNU. MeTOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkuuu. ['eomerpuueckuil U GU3NYECKUI CMBICI IPOU3BOIHOM
43 [IpousBonHble 3yeMeHTapHbIX (yHKUUNA. DOpMyIJIbl HAaXOXACHHS MPOU3BOJHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIUN
[IpumeHeHne NPOU3BOAHOM K HCCIEIOBaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HaUMEHBLIEro 3HaueHUs (QyHKIMH Ha
OTpe3Ke
[IpumeHeHne NPOU3BOAHOM ISl HAXOXK/IEHUSI HaWTYYIIEero pelieH s B MPUKIIaIHbIX
4.5 3ajjavax, s ONpeIeNeHHs CKOPOCTH Tpollecca, 3aJaHHOTO (QopMysol wuiam
rpaduxom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuueckuil 1 pusnueckuil cmMbici. BerunciaeHue uHTerpaia mno

¢dbopmyne Hetotona — JleitOnua




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM O0CBOEHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbI CPeIHEro 0011ero 00pa3oBaHus

Brnanenue meronamu 10Ka3aTelbCTB, AITOPUTMAaMH PEIICHUS 337ay; YMEHHE
(dbopMyIHpOBATh U ONEPUPOBATH MOHATHAMH: ONpEACICHUE, aKCHOMa, TeopeMa,
CIIe/ICTBHE, CBOWCTBO, IIPU3HAK, JI0Ka3aTeNlbCTBO, PaBHOCHJIbHBIE
(GOpMYIHPOBKH; TPUMEHATH UX; YyMeHHe (OpMyIHpoBaTh oOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPXKJICHHE, NPUBOAUTH MPUMEPHl U KOHTPIPUMEDHI,
HCIOJIb30BaTh METOJI MAaTeMaTH4eCKOW WMHIYKIMH; IPOBOAUTH J1OKA3aTEIbHbIE
paccykIeHMs INpU pPEUIeHWH 3ajady, OLIEHUBATh JIOTMYECKYIO IPABUIBHOCTD
paccyX/1eHU; YMEHUE ONEPUPOBATh MOHATUSAMU: MHOXECTBO, IOJMHOKECTBO,
OlepalMyd  HaJ  MHOXXECTBAMH;  yMEHHE  MHCIOJb30BaTb  TEOPETUKO-
MHO>KECTBEHHBIN armapar Jisi OMCaHUs peabHbIX MPOLIECCOB U SIBJICHUM U ITPU
pelieHnH 3agad, B TOM 4YHCIE M3 JPYI'HX Y4eOHBIX IPEIMETOB; YMEHHE
ONEepUpPOBaTh MOHATHSAMM: Tpad, CBA3HBIA rpad, aepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb M ONMUCHIBATh I'padbl Pa3IUUYHBIMU CIIOCOOAMU;

MCI0JIb30BaTh Ipadbl P PELICHUN 33]1a4

YMeHue onepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIIO, LIEJI0€ YNCIIO0, CTEIIECHb C
LIETIBIM I0KA3aTeIeM, KOPEHb HATYPAJIbHOU CTENEHHU, CTENEHb C PALlMOHAIBHBIM
MIOKa3aTejeM, CTENEHb C JIEHCTBUTEJIbHBIM IIOKa3zaTesleM, Jiorapum 4ucia,
CUHYC, KOCHHYC M TAaHI€HC IPOU3BOJIBHOIO 4YHUCJIA, OCTATOK II0 MOZYJIIO,
palMOHAIBHOE YHUCIIO, HPPALHOHAIBHOE YHCIO, MHOXECTBA HaTypaJlbHBIX,
LEIbIX, pPAlMOHAIBHBIX, JECUCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKK JIEIMMOCTH, HaUMEHBIIUN OOIMHA JenuTeNns W HauMeHbllee oolliee
KpaTHoOe, anropuT™M EBKIMAA npH peleHnH 3a1ad; 3HAKOMCTBO C Pa3IMYHBIMHU
MIO3ULIMOHHBIMU CHUCTEMAaMHU CUYUCJICHUS; YMEHHUE BBIIIOJIHATh BBIYUCICHUE
3HauYeHUN U MpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSIMH M Jorapudmamu,
npeoOpa3oBaHusl JIPOOHO-PAIMOHAIBHBIX BBIPQKEHUH; YMEHHE ONEepUupoBaTh
MTOHATUSAMM: MIOCJIEI0BATEIBbHOCT, apudmernyeckas nporpeccus,
reoMeTpHuecKasi Mporpeccusi, OECKOHEYHO yObIBalomas TreoMeTpuyecKas

mporpeccusda; YMCHHUEC 3aJaBaTh IMOCICAO0BATCIIBHOCTH, B TOM YHUCJIC C ITOMOIIBIO




PEKYPPEHTHBIX (OpPMYJI; yMEHHE OINEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE
YUCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOAYJIb U APIYMEHT KOMILIEKCHOTO
quCla, dopma  3amuUCHM  KOMIUIEKCHBIX  YHCEI (reomerpuyeckas,
TPUTOHOMETPUYECKAS u anrebpanyeckas); YMETh MIPOU3BOAUTH
apupMeTHUecKre NEHCTBUA ¢ KOMIUICKCHBIMH YWCIIaMH; MPUBOJIUTH MPHUMEPHI
WCIIOJIb30BaHUS KOMILJIEKCHBIX YHCEII; ONEPUPOBAaTh MOHATUAMU: MaTpuLa 2x2 u

3x3, onpeaenuTeslb MaTPULIbl, FEOMETPUYECKUN CMBICIT ONPEAETUTENS

YMeHue  onepupoBaTb  IOHATHSAMHU:  palMOHAIbHBIC, HPPALMOHAIBHBIE,
[IOKa3aTeJIbHble,  CTENEHHbIE,  JIOrapu(pMHUUECKUe,  TPUTOHOMETPUUECKHE
YPABHEHUS U HEPABEHCTBA, MX CHUCTEMbI; YMEHHE OIIEpUPOBATh IOHATHUAMMU:
TOXKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, YypaBHEHHE, HEPaBEHCTBO,
CUCTEMA YPAaBHEHUM M HEPABEHCTB, PABHOCWIBHOCTh YPaBHEHHW, HEPABEHCTB U
CUCTEM; YMEHHME pellaTb YPAaBHEHHs, HEPAaBEHCTBA U CHUCTEMBI C IIOMOILIBIO
pa3IM4YHBIX NPUEMOB; pEIIaTh ypPABHEHUS, HEPABEHCTBA M CHUCTEMBI C
[apaMeTpoM; IIPUMEHATh YPaBHEHUSA, HEPABEHCTBA, UX CUCTEMBI I PELICHUS
MaTeMaTHUYECKUX 3aJad U 3aJad M3 pa3jIudHbIX 00JIaCTell HAyKU U peasibHOI

KHU3HHU

YMeHue  onepupoBaTh  HNOHATUSAMM:  (QYHKUUS, UYETHOCTb  (PYHKLUH,
MEePUOJNYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKLIMH, MOHOTOHHOCTb (DYHKIIHUH,
KCTpeMyM (yHKIMM, HauOosiblllee M HaUMEHblIee 3HAYeHHs (QYyHKIUM Ha
MIPOMEXYTKE, HeNpepbIBHAs (QYHKIIUS, aCUMITOTHI Tpaduka GyHKIMH, TIepBas 1
BTOpasi MpOM3BOAHAs (YHKUUH, TE€OMETPUUECKUN U (PU3MUECKUIl CMBbICH
MIPOU3BOHOM, TEpBOOOpa3Hasi, ONPENeNEHHBIM HMHTETpaJl, YMEHHE HaXOJUTh
acUMIITOTHl Tpaduka (QyHKIMHM; yYMEHUE BBIUUCIATH IMPOU3BOJHBIE CYMMBI,
IMPOU3BCACHUSA, YaCTHOTO W KOMIIO3UIIUU (i)YHKHHﬁ, HaxOJUuTb YpPaBHCHHC
KacaTenbHOW K Tpaduky (QyHKIUM; yMEHHE HaxOJUTh IPOU3BOJAHBIE
OJICMCHTApPHBIX (bYHKHHﬁ, YMCHUE HCIIOJIb30BAaTh IIPONU3BOJHYIO JIIs
uccleIoBaHusl (YHKUUH, HAXOOUTh HauWOOJbLIME M HAUMEHbIINE 3HAYCHHS
GbyHKIUH; CcTpouTh TIpadUKH MHOTOWIEHOB C HCIIOJNIB30BAaHMEM armapara
MaTEMaTHYECKOr0 aHajln3a; MPUMEHATh IPOU3BOJHYIO Il HAXOXKICHUS
HAaWJIydIlI€ero pCIICHHA B MPHUKIIAAHBIX, B TOM YHCJIC COUAIbHO-OKOHOMHWYCCKUX
U (U3MYECKUX 3a/lauax; HAaXOIHUTh IUIOMIAAN U OO0BEMBI (PUIYp C MOMOIIBIO
HHTCrpaia, MNPpUBOJUTE NPUMEPBI MATEMATHYCCKOro MOJCIHMPOBAHUA C

MOMOIIBIO AU(PepeHIInaNbHBIX YPaBHEHUIH

YMmenue onepupoBaTh MOHATUSAMU: Tpaduk (yHKUMHU, oOpaTtHas (yHKUHUSA,

KOMIO3uLMsl  (QyHKUMH, suHeWHas (QyHKOUS, KBajpaTHuHas  (QyHKIwMs,




pannoHanbHast QYyHKIMS, CTereHHast (QyHKIHS, TPUTOHOMETpUdeckue (yHKIINH,
oOpaTHbIe TPUTOHOMETpHUUYECKUE (DYHKIIMHU, IT0Ka3aTelbHas U JorapupmMuuecKas
(GyHKIMU; yYMEHHE CTPOMTh TpadUKd M3YYCHHBIX (YHKUWH, BBIIOIHATH
npeoOpa3oBaHusl rpagukoB (YHKIMHA, UCIONB30BaTh IpadUKHU Uil U3yUCHMS
MPOIECCOB M 3aBUCUMOCTEH, NpPHU PEUICHWH 337a4 W3 JPYTUX Y4eOHBIX
IIPEIMETOB U 33Ja4 U3 PEabHOM >KU3HU; BBIpAXaTh (pOpMyJiaMH 3aBUCHUMOCTH
MEXIy BEIMYMHAMHU; HCIOIb30BAaTh CBOMCTBA W Tpapukd (QyHKUUH I
pelleHysl ypaBHEHUI, HEPaBEHCTB M 3aJad C I[apaMeTpaMu; M300paxkaTh Ha
KOOPJAMHATHON IUIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUM, HEPABEHCTB U UX

CHUCTEM

YMeHue perath TEKCTOBBIC 33[ja4i Pa3HBIX THIOB (B TOM YHCIIE HA MPOLEHTHI,
JOJIA M 4YacTH, Ha JABWXKEHHUE, pabdoTy, CTOMMOCTh TOBApOB MU YCIYT, HAJOTH,
3aJa4yd M3 OONacTH yNpaBiIeHHUs JHYHBIMH M CEMEHHBbIMU (PUHAHCAMU);
COCTaBJISITh BBIPAXKEHUS, YPABHECHMsI, HEPABEHCTBA U MX CHUCTEMBI 10 YCIOBHUIO
3a/layM, MCCIEA0BaTh MOJTYYCHHOE PEIIeHHWE U OLEHUBAThH IMPaBAONOJ00HOCTh
pe3yJabTaTOB; yMEHUE MOJICTUPOBATh peajbHbIE CHUTYallMM Ha  SA3bIKE
MaTEMaTHKHU; COCTABIIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBbI
[0 YCJIOBUIO 3aJaud, MCCIEA0BATh NOCTPOECHHBIE MOJENIU C HCIIOJIb30BAHUEM

ammapara anre0pbl, HHTEpIPETUPOBATh MOJYUYSHHBIH pe3yIbTarT

YMeHue omnepupoBaTh TOHATUSAMHU: CpefdHee apudmeTuyeckoe, MeaHuaHa,
HauOoJiblllee W HAaWMEHbBINEe 3HAYCHMs, pa3Max, UCIEePCHUs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0opa; yMEHHE U3BJIEKaTh, WHTEPIPETUPOBATH
nH(popMaluoo, TPEACTABICHHYIO B TalnuIax, Ha auarpammax, Tpadukax,
OTPaXKaloIlyl0 CBOWCTBA pEaJIbHBIX IMPOLIECCOB M SIBICHUH; MPEACTABIATH
MH(pOpPMAIIUIO C MOMOIIBI0 TAaOJUIl U JUArpaMM; HUCCIEAOBATh CTaTUCTUUYECKHE
JaHHBIE, B TOM YHUCJIE C TPUMEHEHUEM TIpaUUecCKUX METOJOB U IJIEKTPOHHBIX
CPEICTB; TpaHUUecKH HCCIEeN0BaTh COBMECTHbIE HAOIIOAEHHS C TMOMOIIbIO

AuarpaMm pacCCuBaHud U JIMHEMHOM perpeccuun

YMeHue onepupoBaTh MOHSTUSIMH: CIy4YalHBIH ONBIT M ClIy4yaiiHOoe cOOBITHE,
BEPOSTHOCTh CIy4allHOrO COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTh C
HCIOJIb30BaHUEM TIpaUUECKUX METOOB; MPUMEHATH (POPMYJbl CIOXKEHHUS U
YMHOXXEHHUSI  BEpOSATHOCTEH, (opMyly TONHOM BeposTHOCTH, (opmymy
bepnymnu, xomOuHaTOopHBIE (akThl U (OPMYJIBI, OLIEHHWBATH BEPOSTHOCTU
peanbHBIX COOBITUH; yMEHHE ONEepUpOBaTh MOHATHSIMMU: CIydaiHas BEJIMYMHA,
pacmpesielieHue BEpOSTHOCTEH, MaTeMaTH4eckoe OXUAAHWe, TUCHepcus u

CTaHJAPTHOE OTKJIOHCHUE CIIy4YallHOW BEIMYWHBI, (YHKIMH paACTpENCICHUS U




IUIOTHOCTH PAaBHOMEPHOTO, TOKA3aTeIbHOTO W HOPMAJIBHOTO paCHpeAeTICHUIA;
YMEHHE HCIOJIb30BaTh CBOWCTBA W3YYCHHBIX PACIpPENCNCHUN IS pEIICHHS
3aJa4; 3HAKOMCTBO C TOHSATHSAMH: 3aKOH OOJIBIINX YHCEJ, METO/IbI BEIOOPOYHBIX
UCCIICJOBAaHU; YMEHHE NPHBOAUTH HPUMEPHI HPOSIBICHUS 3aKOHA OOJBIINX
qyucel B NPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OINEpPUPOBATH
HOHATHAMH: COUCTaHHE, IEPECTAaHOBKA, YHCIO COUYCTAHUI, YHCIIO MIEPECTaHOBOK;
O6unom HprOTOHA; yMeHHE MPUMEHATh KOMOMHATOPHBIE (aKThl U PacCyKIACHUS
IUISL peIIeHHs 3a]a4; OLIEHUBATh BEPOATHOCTH PEATBbHBIX COOBITHH; COCTABIATH

BEPOSITHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH NIOJYYECHHBIN PE3YIIbTAT
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YMeHue onepupoBaTh MOHATUSAMHU: TOYKA, NpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYHMHA yIJIa, IJIOCKUHA yroi, JBYTPaHHbIN YIroJl, TPEXTPAHHbBIN
Yroj, CKpELIMBAIOLIMECs MpsAMbIE, MAapayIeNbHOCTh U MNEPIEHIUKYJISIPHOCTh
IPSMBIX M IUIOCKOCTEH, Yrojl MEXIy MpSAMBIMHM, yroJl MEXAy IpsAMOH U
IJIOCKOCTBIO, YIOJI MEX]y IUIOCKOCTSIMHU, PACCTOSIHME OT TOYKHU JIO IUIOCKOCTH,
paccTosiHue MEXAY MpSAMBIMHM, PACCTOSHHE MEXKIY IUIOCKOCTSAMM; YMEHHE
WCTOJNB30BAaTh TMpPH pEIIeHUH 3a7ad HU3y4eHHble (AKThl W  TEOPEMBI
IUIAHUMETPUM; YMEHHE OLCHMBATh pa3Mepbl OOBEKTOB OKPY’KAIOLIEro MHUpa;
CTPOUTb MAaTEMATUYECKHUE MOJEIN C IOMOIIbIO T'€OMETPUYECKUX IMOHATUH U

BCJIMYHH, PCIIATh CBA3AaHHLIC C HUMHU ITPAKTHYCCKUC 3aa9UN

YMeHue onepupoBaTh MOHATHAMM: IUTOMAAb (QUIYphl, 00BEM (UTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTOIpaHHHUKa, KYO,
napajjiesienunesl, npusMa, nupamuaa, ¢Gurypa M MOBEPXHOCTb BpallleHUs,
UWIMHIpP, KOHYyC, Imap, cdepa, miuomaab cdeppl, IUIOMIAJb HOBEPXHOCTH
NUPaMUAbI, TPU3MbI, KOHyCa, LMIMHIpA, O00BEM KyOa, NPSAMOYTOJIBHOTO
napajuiefienunesaa, NUupamMuabl, IpU3Mbl, LHWIMHApa, KOHYca, L1apa, pa3BEépTKa
MIOBEPXHOCTU, CEUEHUS KOHyca M LWIMHApA, MapajUleIbHbIE OCH HIIH
OCHOBaHUIO, CEYEHHE IIapa, IUIOCKOCTb, Kacaromascs cdepbl, LHUIUHAPA,
KOHyCa;  yMEHHE  CTPOMTh  CEYEHHE  MHOIOrpaHHHMKa,  H300paxarb
MHOTOTPaHHUKH, GUTYPHI U TTOBEPXHOCTH BPALIEHUS, UX CEUEHUs, B TOM YHCIIE C
IIOMOLIBI0  DJIEKTPOHHBIX  CPEJICTB;  yYMEHHME  IPUMEHATh  CBOMCTBA
reoMeTpUUYecKux (uryp, caMocToATenbHO (OPMYJIHPOBATH ONpeAeTICHUs
U3ydaeMblX (QUryp, BBIIBUTATh THUIIOTE3BI O CBOMCTBaX M TNpU3HAKaX
reoMeTpuyeckux @uryp, oOOCHOBBIBATH WJIM OINpOBEprarb HX; YMEHHUE
MPOBOJUTH Kiaccu(ukanuioo (Uryp MO pa3IUYHBIM HpPU3HAKAM, BBIIOJIHSATH

HCO6XOJIHMLIG JOMOJIHUTCIIBHBIC ITIOCTPOCHHUA
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YmMmenue OIICpHUPOBATH MOHATUAMU: JABUKCHHUC B IMMPOCTPAHCTBC, HapaJIJIGJIBHBIfI
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NEpCHOC, CUMMCTpUA Ha IIJIOCKOCTHU nu B IMPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBaHue 0100us, TO00HBIE GUTYPHI; YMEHUE PACIIO3HABATh PABHBIC U
nono0HbIe (Urypsl, B TOM 4HCIE B MPHUPOJAE, HCKYCCTBE, APXUTEKTYPE;
HCIIOJIB30BaTh I'€OMCTPUYCCKHEC OTHOIICHHA IIPU PCIICHHUH 3aaa4d; HaxXOIHUTb
rE€OMETPHYECKUE BEIMYUHBI (IUIMHA, YTrOJd, IUIOMAab, OOBEM) NpU pEIICHUH
3a7lad M3 JAPYrHMX Y4YeOHBIX IIPEIMETOB W W3 pPEATbHOW JKM3HU; YMCHHE
BBIYUCIISITh TEOMETPUUECKUE BEJIMYMHBI (JUIMHA, YTOJd, IUIOWAab, OO0BEM,
IJIOIIAb MOBEPXHOCTH), MCHOJIB3Ysl M3y4YeHHBbIC (OPMYJIBI U METOABI, B TOM
qUcCJIC: I1omaab HOBerHOCTI/I HI/IpaMI/II[H, HpI/I3MbI, KOHyca, I_II/IJII/IHIIpa, IJiomaab
chepsl; 00bEM KyOa, MPSAMOYTOJLHOTO TNapajuIeIenuIeIa, MTUPAMHIbI, TPU3MBI,
UWJIMHApPA, KOHyCa, IIapa; YMEHHE HaxXOJIUTh OTHOIIEHHE OOBEMOB MOJOOHBIX
uryp

YMmenune ONCpUpOBaTh IOHATHAMU: IMPAMOYTrOJibHasA CHCTEMaA KOOpJAMWHAT,
BGKTOp, KOOpI[I/IHaTI)I TOYKH, KOOpILI/IHaTI)I BGKTOpa, CYMMa BGKTOpOB,
IIPpOU3BCACHUC BCKTOpPA HAa YHCJIO, PA3JIOKCHUE BCKTOpPA IIO 6a31/1cy, CKaJSIpHOC
IMPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YI'OJI MCXKIAY BCKTOpaMH; YMCHHUC
HCIIOJIB30BATh BeKTopHLIﬁ u KOOpI[I/IHaTHHﬁ METO/ JJIA PCUICHUA

reOMETPUUYECKUX 3aa4 U 33a4 APYTrux y4eOHbIX IPEIMETOB

13

VYMmenue BBI6I/IpaTB HOI[XOI[?IHH/Iﬁ MCTOJ I PEUICHUA 3aJadu, IMOHWMMAaHHC
SHAYUMOCTHU MATEMATUKHU B U3YUCHUHN NIPUPOAHBIX U O6H_ICCTBGHHBIX IIponIeccoB
n SIBJ'ICHI/II\/'I; YMCHHEC paclio3HaBaTbh IIPOABJICHHUEC 3dKOHOB MATCMATHKU B
HCKYCCTBC, YMCHHC NPUBOAUTHL IIPUMCPBI MATCMATHYCCKUX OTKpLITI/Iﬁ

POCCHICKOM 1 MUPOBOW MaTEMaTUYECKON HAyKH



INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
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12 Pannonaneubie  4ywcia. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, IPOIICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
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