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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYEeCKOTO
aHanu3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCYIapPCTBEHHOIO 00Pa30BaTEIBLHOTO CTaHAAPTA CPEAHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBJIIOIIMMHU OCHOBY JIJISi CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YYaIOIINXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUUYECKOTO aHAIW3a» SBJISETCA OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECHNEYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Uil H3y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroil CTOPOHBI, (JOPMHUPYET JIOTHUECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YalllMXCsl Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOT'O Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIHUpyeT CBOU JOCTHKEHUSI B MaTEMaTHYECKOMN opme.

Kypc anreOpsl u Hauaja MaTeMaTUueCKOro aHajdn3a 3aKJIabIBAET OCHOBY IS
YCIICIIHOTO OBJAJCHUS 3aKOHaMM (PU3UKW, XUMUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMAaTHUYECKUMH KOHCTPYKIIUSIMU
pa3BUMBACT YMEHUE HAXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKJEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3aINI0, a0CTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIIeHHEe. B xome n3ydenus
anreOppl W Havall MATEMaTHYECKOTO aHajiu3a B CTaplied MIKOJE YdYalluecs
MOJYy4alOT HOBBIM ONBIT PEIICHUS TMNPUKIAAHBIX 3a7ad4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTHYECKUX MOJIeNeld pealbHbIX CHUTYAllM W WHTEpIpeTaluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C [pUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBLHBIM BOCHUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIHA
peanu3yeTcsi Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOIIMKA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU MesITeIIbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIIEHTPAIIMX BHUMAaHUs U OTBETCTBEHHOCTH 32 IOJIYyYECHHBIA PE3yJIbTaT.

B ocnoBe wmeroauku oOydeHuss aiaredpe M HadalaM MaTeMaTH4YeCKOTro
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa v Hadajla MaTeMaTUYECKOTO aHAJIM3a) BKIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUK: «Uucna M BBIYMCICHUS,
«Dynkun  u - rpadukm»y, «YpaBHeHMsT U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHanusza», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCSd HA MPOTSKEHUH JABYX JIET
oOy4eHHs B CTapilel IIKOJIe, €CTECTBEHHO JOIOIHSIS JIPYT JIpyra M MOCTENEHHO
HAChIAsICh HOBBIMM TE€MaMHW W  pasfaenaMu. JlaHHBIA Kypc  SABISIETCSA
WHTErPAaTUBHBIM, TOCKOJIBKY OOBEOUHSAET B ce0e COoJepKaHHEe HECKOJIbKHX
MaTeMaTHUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak yuwammecs OBJIAZEBalOT BCE Oosee
IIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTENbHO (hOpMUpPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJEIb PEaJbHON
CUTyalluM, TPUMEHATh 3HAHHUA, NOJyYCHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUYECKOTr0 aHaIM3ay, JUISl PELICHUS CaMOCTOATEIbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIbTAaT.

CopnepxkaTenpbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW mikojie. B crapmieli mikoise oco00oe BHUMAaHHE YJESETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amUCH ACHCTBUTENBHOTO YHCIA, YMEHUE
pPallMOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh HNPUKUAKY, OLIEHHUBATh
pe3ynbTaT. OOyuaromuecss NOJYy4YarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHUS W HEPABEHCTBA» PEAU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHMs] B CTaplled IIKOJIe, TMOCKOJbKY B KaXJOM pas3feie MporpaMMbl
MPEAyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
pPa3IMYHBIMA METOAAMHU PELICHUs LEJbIX, PAlWOHAIBHBIX, WPPALUOHAIBHBIX,
NOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUUECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHble yMEHNS UCTIOJIB3YIOTCS IPU UCCIIEA0BAHNUN
GyHKLIMHA C TOMOIIBIO MPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7ad Ha
HaxXOXKJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opmMupoBaHHEe YMEHUUN
BBIMOJHATh pacuy€Tbl 1Mo ¢opMmyniaM, MpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UppPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pa3BUTUE  AITOPUTMHYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PaBEHCTB U HEpaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEeKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJIAJHO JEMOHCTPHUPYET CBOM BO3MOXHOCTH KaK
S3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DPYHKIUM U TpapuKu» TECHO
NeperuieTaeTCs ¢ IPYruMHU JIMHUAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIbHOCTh U3y4YEeHUs MaTepuana. N3yuenue CTENEHHOM,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKLIMU JUIS pelIeHUs 3adad U3 JPYruxX y4eOHBIX
IIPEIMETOB U PEAIBHON XU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHMU M HepaBeHCTB. [lpu »ToM OosbllloE BHUMaHHE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeJIbHOM JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, IIO3BOJSIOIIMX BbIpAXKaThb 3aBUCUMOCTH MEKIy BEIMYMHAMU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid U ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHATIOTUH.

CopnepxarenpHas JuHuAA «Hauana MaTreMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TaK U MPHUKJIAJHBIX 3a]ad,
JIOCTYIIHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIEN0BATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIINEe W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYp U OOBEMBI TE€N, HAXOAUTh CKOPOCTU U
YCKOpPEHMsI IpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWJY4YlIero pElIeHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAJIBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaTbHO-IOIHUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKE U HCcKyccTBe. OOyuarommecss y3HAOT O
BBIJIAIOLIMXCS pe3yibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprxarenpbHO-MeToANYECKask TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. | €0pPETHKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTeMAaTUKU W Mpeasiararor



Haubosiee YHUBEPCATbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. 1loatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKW ITOCTPOCHUSI MOJIEJIEN PEAJIbHBIX CUTYAIlU, HCCIET0BAaHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
UHTEPIIPETALNN MOTYYEHHBIX PE3YyJIbTaTOB. Takue 3ajaHusl BIUIETEHBI B KaXIbld
U3 Pa3JeNIoB IIPOrPaMMBI, IOCKOJIBKY BECh MAaT€pHall Kypca IHUPOKO UCIIOJIb3YETCs
JUISL pellieHus] PUKIAAHbIX 3a1ad. [Ipu peneHnn peanbHbIX MPAKTHUYECKUX 3aaad
ydaliecs: pa3BUBAalOT HaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobnemy. [lesareapbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TEM Kypca «Anredpa v Hagaia
MaTEMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydeHHME Kypca anreOpbl MU Hadall MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Heaento B 10 kiacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a iBa roja ooyuenust — 170 gacos.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEYHbIE  IepHoauYeckue  ApoOu.  ApupMeTHdecKue  omepanuu ¢
panMOHaIbHBIMU YUCIIAMHU, ITPEOO0Pa30BAHUS YUCIOBBIX BhIpakeHUl. [Ipumenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IUYHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble  4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudd ¢ JACUCTBUTENbHBIMU uHciaMu. [lpubGnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1enbiM  nokazateneM. CranpgaptHas ¢opma  3amucu
JNEeUCTBUTEIBLHOTO 4Yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCEN Ul PEIICHUSA NPAaKTHYECKUX 3a4ad U IPEACTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOM  crTemeHu.  JlelicTBus ¢
apu(pMETUIECKUMH KOPHSMH HaTypAJIbHON CTEIIEHHU.

CuHHyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCUHYC,
APKTAHI€HC YMCIIOBOTIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMH. OCHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pellleHHE HEpaBEHCTBA.
MeTton UHTEpBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU .

[IpruMeHeHne ypaBHEHMM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U PeabHOU KU3HH.

DyHKIUHN U TPaPUKHU

Oyukius, crnocoObl 3amganHust Gyukuuu. [paduk  QyHkuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OObnacTh onmpenenaeHuss U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkuuu.
[TpomexxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIC (DYHKIIMH.

CrenenHas (pyHKIHS C HaTypalbHBIM U LIEJIBIM MOKa3zarenaeM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpauk KOpHS n-0M CTENEHHU.



Tpuronomerpuueckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4YeCKOI0 aHAIHM3A

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

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMeTpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH IeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. VMcronb30BaHME MpOrpeccuu s
PELIEHHUS peAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepauuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHnEe TEOPETHUKO-MHOKECTBEHHOIO armapara i OMUCAaHUS PEeaIbHBIX
MIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBUE, T0Ka3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

Harypanbuble u niensie yncia. [Ipu3Haku 1eIMMOCTH LENBIX YHACEIL.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKANTUX JTOTapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHHM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepb! TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapupmuueckue ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUM. PellleHne MpUKIIAIHBIX 3a/1a4 C MTOMOIIbIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUH.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3a7ad M 3aJad M3 Pa3IMyHbIX 00JIacTeld HayKu WU peaibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHkuuu. [IpomMexyTkm  MOHOTOHHOCTH
byHkuuu. MakcuMymbl 1 MUHUMYMBbI (QyHKUMUA. HaunOounblilee u HauMeHbIIee
3HaYeHUe (PYHKIHMU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPadUKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Wcnonp3oBanne TpadukoB (QYHKIUH A7 HWCCICIOBAHUS IIPOIIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JPYTrUx Y4eOHBIX
MPEAMETOB U PEATLHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaju3a

HenpepriBabie GpyHKIMH. MeTOI HHTEPBAJIOB ISl pEIICHUS HEPABCHCTB.

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

[IpousBoaHble  dMeMEHTAapHBIX  QyHKIUN.  DopMysibl  HAXOXKICHHS
IIPOU3BOJHON CyMMBI, POU3BEICHUS U YACTHOTO (DYHKLIHM.

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

[IpumMeHeHnEe NPOU3BOAHOM U HAXOXKACHUS HAWIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpa3HbIX.

Wurterpan, ero reoMerpuyeckuid ©u (u3mdeckuid cmbicia. Boruucnenue
uHTerpana no gpopmyne Hetorona—IJleiiOHuua.



IIJIAHUPYEMBIE PE3YJIBTATBI

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

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl y4E€OHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3YIOTC:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKONU MO3UIIUHA O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUIA,
IpoLenyp TpaXIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyeckoe BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKON MAaTEMATHUKU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYyTHX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JICSATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

DcTeTu4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTRBA.

PuU3nYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
HWHTEpecax 3J0poBOoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHIX CIIOPTHUBHO-03J0POBUTEIBHOM
NEeATEIbHOCTBIO.

TpynoBoe BoCIUTAHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUs; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU MKU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYACTHIO B PEIICHUH MTPAKTUYECKHX 3a]1a4 MaTEMAaTHUECKON HAPaBJICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OpPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHHUS
COIIMATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpUEHTalMel Ha NMPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHUM [ pelIeHus 3aiady B
0o0JaCTH  OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJIEICTBUM JUIsl OKPYKAIOILLEN CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOUIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HayKH Kak c(epbl 4elIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHUS M 3HAYUMOCTH JUISI PA3BUTUS LMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUKM M MaTE€MaTUYECKOM KyJIbTYpOHl KakK CpEeICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIISAITh MPOEKTHYI0 M HCCIEHOBATENbCKYIO JAESITEIbHOCTD
WHJVMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTpaMMBbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTN8UAMU.

1)  Vuusepcanvnvie  no3nasamenvmuvie  Oeticmeus,  obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA  OKpYJCamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie tornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYNIECTBEHHbIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTH MW  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC U OOIIHE,;
YCIIOBHBIE;

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

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEP)KICHUH (TPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

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

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

HCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEIOBATEIBCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MPOBOJIUTH CaMOCTOSITEIIbHO CIUUTAHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaMHU;

CaMOCTOSITeNIbHO (OPMYJIUPOBATh 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIESHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH AepUUINUTH MHPOPMAIUK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U ISl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUAOB U (POPM IMpE/ICTABICHMUS,

CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IMYHBIX (popMmax,
WLTIOCTPUPOBATH TpaduvecK;



2)

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

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OVUATOUWUXCSL.
OO01ieHue:

BOCIIpUHUMATh H  (OPMYyJIHUPOBATh CYXJIEHUSI B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTHPOBATh ITOJyYEHHBII pe3ybTar;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JIEMBI, pelIaeMOi 3a/1a4M, BbICKa3bIBaTh UEH, HALIEJICHHBIE HAa MIOUCK
pELICHUs; COIMOCTABIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHAaiiora, oOHapyXUBaTh pa3IU4M€ U CXOJCTBO IO3UIUH; B
KOPPEKTHOI popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  PEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; TPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNiaTh BUABI pabOT, 10rOBapUBaThHCS, 00CYKAATh MPOIIECC
U pe3yabTaT padoThl; 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbl» W WHBIC), BBINOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH diI€HAMHA KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOMIMI MPOIYKT MO KPUTEPUSM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]]a4H, BEIOMPATh CIIOCO0 PEIICHHS C

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

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pedIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB;
BJIaJeTh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tmpolecca u
pe3yibTara pelieHuss MaTeMaTHYeCKON 3a/1a4H;



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

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

ITPEAMETHBIE PE3YJIBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMAaTHICCKOTO aHATN3a»
Ha YPOBHE CpPEIIHEro OOIIero oOpa3oBaHUsS JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MOHATUSAMM: PALMOHAIBHOE W JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

BemonusaTe  apudmernyeckue — omepauMd € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MPaBUiia OKPYTJICHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHM.

OnepupoBarh MOHATUSAMHU: CTENEHb C ILEJBIM IIOKa3aTesieM; CTaHJapTHas
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITOJIB30BaTh MOAXOASANIYI0 (DOPMY 3aIlMCU IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CUHYC, KOCUHYC ¥ TaHT€HC IPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla 4epe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh TNOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUSI.

BoInonHsATh npeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX U HPPALUOHAIBHBIX
BBIDQKEHUW W  pelaTbh OCHOBHBIE THIIBI  LEJbIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMuHbIX 001acTell HAyKH U peasIbHOM JKU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIpQXEHUS, YpaBHEHUS, HEPABEHCTBA IO YCJOBHIO 3aJadyH, HCCIEAOBAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

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

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

Hcnonp3oBate rpadpuky GyHKUUN A5 pEIICHUS] ypaBHEHUI.

Crpouth M ynTaTh TpadUKu JTUHEHHON (QPYHKIUU, KBAAPATUYHON (PYHKIUH,
CTETICHHOM (DYHKIIMH C IIEJIBIM ITOKa3aTelIeM.

Hcnonp3oBate rpadpuku (QyHKUMA Ui HCCIENOBAHUS IPOLECCOB U
3aBHUCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIUUYNHAMH.

Havana maTeMaTH4eCKOro aHaJIm3a

OnepupoBaTh TOHATUAMH: TOCIEAOBATEIBHOCTh, apupMeTHdecKas u
reoMeTpUYecKas IpOrpeccum.

OmnepupoBaTh MNOHATUSAMM: OECKOHEUHO YOBbIBalOLlas TIe€OMETpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOLIEH reOMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PEIIEHUS
pealibHBIX 3a]a4 MPUKIAJHOTO XapaKTepa.

MHoskecTBa M JI0THKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
pealibHbIX MPOLECCOB U SBJICHUH, NMPU pPELIEHUH 33had U3 APYTUX Y4YeOHBIX
IPEIMETOB.

OnepupoBaTh  TIOHATHUSAMHU:  ONpEACTCHUE,  Teopema,  CIEJCTBUE,
JTI0Ka3aTeIbCTRO.

11 KIIACC

YucJa 1 BBIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IEJI0€ YHCIO; HCHOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIEIBIX YUCEJ, PA3JIOKEHHUE YHCJIAa HA MPOCTHIE MHOKHUTEIN
JUJISL pELLICHUS 3a1a4.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajbHBIC
aorapu@mel.



YpaBHeHMS U HEPaBeHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW Ui HOpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YpPAaBHEHHWE M HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUM, COAEpXKAIlUX JOrapu(Mmsbl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPABHEHHI U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHUE;
UCITIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUN ISl pELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTp pemeHns: NpoCTEUIINX CHCTEM U COBOKYITHOCTEHW PAllMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETH C UCIOJIB30BAHUEM amnmapara aireOpsl

@OyHkuuu U rpapuku

OnepupoBaTh MOHATUAMH: [EepUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOYKH OHKCTpeMyMa (yHKUMH, HauOoJbliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMH, 3aJJaHHOUN rpaduKOM.

OnepupoBaTh MOHATUAMH: TpadUKU MOKA3ATENbHOH, JIorapupmuveckon u
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIb30BaTh UX I PEIICHHS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnons3oBaTh rpadukd (QYyHKIMH IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCHUILINH.

Hayajia MaTeMaTH4eCKOIo aHaJIu3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKILMS; TPOU3BOAHAS (DYHKIINH;
UCITI0JIb30BaTh F€OMETPUUYECKHUIN 1 (PU3UUECKUI CMBICI MPOU3BOIHOM AJI pelieHus
3a/1a4.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHII.

Hcnonb30oBaTh MPOU3BOAHYIO AJIA HUCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEIOBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIYUYLIErOo PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh TMOHATHSIMHU: TIEpBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICIT UHTErpasa.



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

Pemarpe npukiagHple 3aa4d, B TOM YHUCIIC COIIMAIBHO-DKOHOMHUYECKOTO W
(u3nUecKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 4acoB

Ne HanmeHnoBaHMe pa3ae/ioB U TeM DuiekTpoHHbIE (HU(POBDbIE)
Kontpoabubie IIpakTuueckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
MHoOXecTBa pallMOHAJIBHBIX U
IEWCTBUTEIILHEIX UHcell. PalinoHaIbHBIE 14 1 https://m.edsoo.ru/KYG7NZURY
YpaBHEHUS U HEPABEHCTBA
@yukunu U rpaduku. CTeneHsb ¢ LeabM
YHKIL pag H 6 https://m.edsoo.ru/ESM1F56M3
MOKa3aTelemM
Apudmerndecknii KOpeHb N—Oi CTENEHH.
pu¢ P 18 1 https://m.edsoo0.r1/W2CV80370
UppanmonanbHble ypaBHEHHS 1 HEPABEHCTBA
DopmyJibl
TpUroHoMerpuu. T puronomerpuyeckue 22 1 https://m.edsoo.rt/ WNIES6GMP
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOrPECCUU 5 https://m.edsoo.ru/OINYSKYRU
IloBTOpEeHUE, 0000IICHIE, CHCTEMATH3AIUS
P B 1 3 1 https://m.edsoo.ru/SEBER9VKS
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 63 4 0

I[TPOTPAMME




11 KJIACC

Ne

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTPOHHbIe (LM (pPpOBbIE)

Kontpoabubie IIpakTuuyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThbI padoThI
Crenens ¢ paMOHaIbHBIM IIOKA3aTENIEM.
1 [TokazarenpHas ¢pynknus. [lokazarenpHbie 12 1 https://m.edsoo.ru/SSEJGAPNA
YPaBHEHUs U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmmuueckue ypaBHEHUS U 12 https://m.edsoo.ru/1O7CTIAVSE
HEPAaBEHCTBA
Tpuronomerpudeckne GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1 https://m.edsoo.rut/XRWS8YNBTP
HEpaBEHCTBa
4 [IpouzBoanas. [Ipumenenre npou3BOgHOM 24 1 https://m.edsoo.ru/DK9VLOTN4
5 NHTerpan n ero npuMeHeHus 9 https://m.edsoo.ru/ALMBWA4BH
6 Cucremsl ypaBHEeHUNI 12 1 https://m.edsoo.ru/GTO833N3F
7 HarypainbHble u niensie yucia 6 https://m.edsoo.ru/RSRO5SSJFR
8 Hosropenme, 0606meHI:Ie’ 18 2 https://m.edsoo.ru/BFUNE9BGN
CUCTEeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHOXECTBO, OTepaIuy Haj
MHOXeCTBaMU. JluarpaMmpl
Ditnepa—BenHa

PanmonanabHbIE YnCaa.
OOBIKHOBEHHBIE U JECITUYHBIE
pOoOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MIePUOIUYECKHE TpoOH

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3y4YCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/HUOLULGL9

https://m.edsoo.ru/37WASYES4

Apudmerndeckue oneparum ¢
palnMoHaIbHBIMU YHCIIAMH,
npeoOpa3oBaHuUs YUCIOBBIX
BBIPAKECHUIN

https://m.edsoo.ru/8] YFUBSM4

[Ipumenenue apobeii u
IIPOLICHTOB JUJISl PEILICHUS
MIPUKJIAIHBIX 3a7]a4 U3 Pa3IMUHbIX
OTpacjeil 3HaHUW U pealbHOU
KU3HU

https://m.edsoo.ru/PFOU2V 681

[Ipumenenue apobeii u
MIPOLICHTOB JIJISl PEIICHMS
MIPUKJIAIHBIX 3a7]a4 U3 Pa3IMuHbIX
OTpacjeil 3HaHUH U pealbHOU
KU3HU

https://m.edsoo.ru/MHOTOXN3E

JlelicTBUTENBbHBIC YHCTIA.

https://m.edsoo.ru/P3JPHC8MO




Pammonanpubsie u
HppalMOHATIbHBIC YHCIIA

ApudmeTrrueckue ornepaium ¢
NeHCTBUTENbHBIMH YUCIIaMU

https://m.edsoo.ru/IMQWZ24T1

[TpubnuxEHHBIC BEIYUCIICHUS,
IIpaBUJIa OKPYIVICHUS, IPUKUIKA U
OLICHKA PE3yJIbTaTa BbIYUCICHHUI

https://m.edsoo.ru/JESKM11E]J

10

TO)KI[GCTBa U TOXKICCTBCHHBIC
peoOpa3oBaHUs

YpaBHeHHE, KOPEHb YpaBHEHUS

https://m.edsoo.ru/VA4VH6PID

https://m.edsoo.ru/KFDEBHI7I

11

12

HepageHctBo, pemienne
HEPaBEHCTBA

MeTton HHTCPBAJIOB

https://m.edsoo.ru/83KWSU6M4

https://m.edsoo.ru/EIXGRN3D0

13

Pemenwue nensix u 1poOHO-
palMOHAIBHBIX YPAaBHEHHH U
HEPaBEHCTB

https://m.edsoo.ru/1SCWMJUIR

14

KonTponbhas pabota no teme
"MHOK€ecTBa pallMOHAIBHBIX U
JEeMCTBUTEILHBIX YUCEIT.
ParonanbHble ypaBHEHUS U
HEpPaBEHCTB"

https://m.edsoo.ru/T9SVYRBXM

15

OyHKIHUA, CTIOCOOBI 3aJaHUs
¢bynkuu. BzanMuo obpaTHbie
byHKIIN

https://m.edsoo.ru/LUY75YGCX

16

I'paduk ynkmuu. O6macTsh
oTpesieNIeHUs] 1 MHOXECTBO
3HaueHu# QyHkuuu. Hymnu
¢bynkun. [IpomexyTku

https://m.edsoo.ru/KN7K4I8VC




17

3HAKOIIOCTOAHCTBA

Yérable 1 HeUETHBIC (PYHKIIUU

https://m.edsoo.ru/TCHOJ9UPK

18

19

20

21

CrereHb ¢ 1eJIbIM [TOKa3aTeIIeM.
CrangaprtHas ¢hopMa 3arucu
JNIEUCTBUTEIILHOIO YHCIIa

Hcnonp3oBanue moaxoasiein
(hopMBI 3aITUCH ACHCTBUTEIHHBIX
YUCEJ JJIS1 PEeIICHUs
MPAKTUYECKUX 3a/1a4 U
MIPEACTABJICHUS JAaHHBIX

Crenennast GyHKIHS C
HATYpaJbHBIM U LETBIM
nokazaresnem. E€ cBolicTBa u
rpadux

Apudmerndeckuii KOpeHb
HaTypaJIbHOW CTENEHU

https://m.edsoo.ru/7TS62DZBQ

https://m.edsoo.ru/UWPAJ7N10

https://m.edsoo.ru/13LJ5S0GEE

https://m.edsoo.ru/7TCVYEVAV7

22

ApudpmeTrueckuii KOpeHb
HATypaJbHOW CTENIEHU

https://m.edsoo.ru/KOBCYHLSY

23

24

CaoiicTBa apupmMeTHuyecKoro
KOpHSI HaTypaJIbHON CTEIECHU
CaoiicTBa apupmMeTHuyecKoro
KOpHS HaTypaJlbHON CTEIEHU

https://m.edsoo.ru/I69L4JVYQ

https://m.edsoo.ru/77PFLCQ8N

25

CoiicTBa apu(pmMeTHyecKoro
KOpHS HaTypaJIbHON CTENECHU

https://m.edsoo.ru/G5SWZ3RWEFE

26

27

JlelicTBus ¢ apuMeTHIecKUMu
KOPHSIMU N—OW CTENEHU

JlelicTBus ¢ apuMeTHIecKuMu
KOpHSIMU N—OU CTEIICHU

https://m.edsoo.ru/KBGV9J41B

https://m.edsoo.ru/YG9QJLHAI




JleiicTBus ¢ apuMEeTUUECKIMHU

28 . https://m.edsoo.ru/3MIGAHQSM

KOPHSIMA N—OU CTEIIeHU
en eTu4e

29 Jlefictas ¢ apumeTHrecKHMH hitps://m.eds0o0.ru/3MOROGID3

KOPHSIMU N—OU CTENEHU
eiicTBUA ¢ apu(pMeTHIECKUMU

30 A I?, ¢ https://m.edsoo.ru/NRYVSE6Z8
KOPHSIMU N—OU CTETIeHU
Pemenue nppanyoHaabHbIX

31 o https://m.edsoo.ru/NXMGYFS8I5
ypaBHEHUI U HEPABEHCTB
P

32 CIHeHIe I:IppauHOHaHLHHX https://m.edsoo.ru/OWXJFVOGJ
YpPaBHEHUI U HEPABEHCTB
Pemrenue uppanoHaabHBIX

33 vpp 1 https://m.edsoo0.ru/T66K2RMY5
ypaBHEHUI U HEPABEHCTB
Pertenuie uppaiioHaabHbIX

34 upp 1 https://m.edsoo.ru/OAIN4WIJO
YpPaBHEHUI U HEPABEHCTB
Pemienue nppanuoHaabHbIX

35 . https://m.edsoo.ru/HWHUD2NNC
YpaBHEHUI U HEPABEHCTB
CaoiicTBa 1 TpaduKk KOPHS N-OH

36 pag p https://m.edsoo.ru/1E25E18SD
CTEIEHU
CaoiicTBa 1 rpauk KOpHs n-oi

37 pad p https://m.eds00.ru/QNZBIV7GS
CTENEHU
KonTponbhas pabota no teme
"ApudmMeTHnIecKui KOPEeHbL N—OH

38 pu¢ p https://m.edsoo.ru/Q1KQCUC4D
creneHu. MppannoHanbHbie
ypaBHEHUs U HEpaBeHCTBA"
CuHyc, KOCHHYC U TaHT€HC

39 https://m.edsoo.ru/CPX3082P7
YHUCJIOBOTO apTyMEHTa
Cunyc, KOCHHYC W TaHT€HC

40 y y https://m.edsoo.ru/KEQV00CZZ

YHUCJIOBOTO apryMEHTa




41

42

ApKCUHYC, apKKOCHUHYC U
ApPKTAaHT'€HC YHUCIIOBOTO apryMeHTa
ApKcUHYC, apKKOCHUHYC U
apKTaHT€HC YKCIOBOIrO apryMeHTa

https://m.edsoo.ru/FOAWH45BG

https://m.edsoo.ru/N4889EZ8R

43

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEJIEICHHUE
TPUTOHOMETPHUECKUX (DYHKIUNA
YKCIJIOBOI'O apryMeHTa

https://m.edsoo.ru/5SZT2FBB9

44

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIEICHHUE
TPUTOHOMETPHUECKUX (DYHKIHA
YHUCJIOBOI'O apryMeHTa

https://m.edsoo.ru/YYZPF36KN

45

46

OCHOBHBIC TPUTOHOMETPUYCCKHUE
bopmybI
OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

https://m.edsoo.ru/ISFSRJI3N

https://m.edsoo.ru/SC5U397F9

47

OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyIIbI

https://m.edsoo.ru/918HYTGCO

48

49

50

OCHOBHbBIE TPUTOHOMETPUYECKHE
(hopMyIIbI

[Ipeobpa3zoBanue
TPUTOHOMETPHUECKUX
BBIPAKECHUIN

[Ipeo6pa3zoBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHUIN

https://m.edsoo.ru/C9TMKQF48

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

https://m.edsoo.ru/LTBOUHA4F

51

[IpeoOpa3zoBanue
TPUTOHOMETPUUECKUX

https://m.edsoo.ru/BOK9K8FGV




52

BBIPAYKECHU I
[TpeobOpasoBanue
TPUTOHOMETPHUUECKHUX
BBIPAYKECHU I

https://m.edsoo.ru/VM9110N5V

53

[TpeobOpasoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKCHUI

https://m.edsoo.ru/GNKNPMR 1U

54

55

Pemenne TpuroHoMeTpuuecKux
YpaBHEHUI
Perienue TpUroHoMeTpHUUECKUX
ypaBHEHUH

https://m.edsoo.ru/S6K8SEHZU

https://m.edsoo.ru/6XXPVVIXA

56

Pemenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

https://m.edsoo.ru/LEPISYY4W

57

58

Peurenue TpuroHoMeTpu4ecKux
YpaBHEHUU

PelreHne TpUroHOMETPUYECKUX
ypaBHEHUH

https://m.edsoo.ru/MUSCZXE6Q

https://m.edsoo.ru/HPKOF4KJP

59

Pemrenne TpuroHoMeTpu4EeCKuX
YpaBHEHUI

https://m.edsoo.ru/FNX4ESLUC

60

61

O06o0u1ieHre no TemMam
"OCHOBHBIE TPUTOHOMETPUUYECKHE
dbopmynsl. TpuroHomerpuyecKue
ypaBHEHU"

KonrtponsHas pabora o teme
"@opMyJIbI TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHenus"/Bcepoccuiickast
poBepoyHas pabora

https://m.edsoo.ru/796P4UYBR

https://m.edsoo.ru/RCOOETQNA




62

63

64

65

66

Hroroas koHTpoabHas paboTa /
Bcepoccuiickas npoBepodHas
pabora

O0001enue, cucTeMaTH3aLUs
3HAHWH 3a Kypc aJireOpbl U Havall
MaTeMaTH4decKoro aHanuza 10
Kjacca

Apudmerrnueckas u
reoMeTpUYecKas IpOrpeccu.
Hcnonb30BaHue mporpeccuu st
pellIeHns peaabHbIX 3a71a4
MIPUKJIATHOTO XapaKTepa

beckoneuHo yObIBaromas
reoMeTpUYecKast IPOTrPECcCHs.
CymMma 6eckoHeuHO yObIBaroILei
reOMETPHUECKON IPOTpeccuu

dopmyia CIOKHBIX MPOLIEHTOB

https://m.edsoo.ru/OINT7D20Q5

https://m.edsoo.ru/BO3X694VE

https://m.edsoo.ru/2T49MHHH9

https://m.edsoo.ru/FSN2ANA4G

https://m.edsoo.ru/DXJ82PMWO

67

68

dopmyia CIOKHBIX MPOLIEHTOB

O0001enue, cucTeMaTH3aIIUs
3HAHUU 32 Kypc aiareOpbl U Hayal
MaTeMaTH4decKoro aHanuza 10
Kjacca

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

68

https://m.edsoo.ru/H7S9QLKEA

https://m.edsoo.ru/2193BZ0Q4A




11 KJIACC

KoaudecTBo 4acoB

] Hara JJIeKTPOHHBbIE LU (PPOBHIE
Tema ypoxa Konrpoabnbie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI

CrermneHsb ¢ palmOHAIBLHBIM

1 1 https://m.edsoo.ru/3SOCUH3WO
MoKasaresiem

2 CaoiicTBa cTeneHN 1 https://m.edsoo0.ru/SSJIRYGOM
[IpeoOpazoBanue BbIpaKEeHHIH,

3 COZEpKAIIMX PALlMOHAJIBHBIE 1 https://m.edsoo.ru/R3V5SPAH19
CTEINeHU
[IpeoOpazoBanue BbIpaKEeHHIH,

4 CoIEpIKaIlNX pallMOHAIbHBIE 1 https://m.edsoo.ru/10P1F2ZAS
CTETICHH
[IpeobpazoBanue BeIpaXeHUH,

5 COJIEpXKaIINX pariOHAIbHBIC 1 https://m.eds00.1u/D9YG96WX7
CTENEHU
[Toka3arenbHble ypaBHEHHUS U

6 1 https://m.edsoo.ru/YX6Y735P2
HEpaBEHCTBA
[loka3zaTenbHbIE ypaBHEHUS U

7 1 https://m.edsoo.ru/TSLSZRHAJ
HEpaBEHCTBA
[Toka3arenbHble ypaBHEHHUS U

8 1 https://m.edsoo.ru/M3KPYXT09
HEpaBEHCTBA
IToka3aTenbHbIE ypaBHEHUS U

9 1 https://m.edsoo.ru/USNVGQXIL
HEpaBEHCTBA
[TokazaTenbHble ypaBHEHUS U

10 1 https://m.edsoo.ru/43EARX0D3
HEpaBEHCTBA

11 [TokazaTenpHas GhyHKIMS, €€ 1 https://m.edsoo.ru/TEO869HTH




CBOIicTBa U rpaduk

KonTtponbHast pabora o Teme
"Crenens ¢ palioHaIbHbIM

12 nokazareneM. [lokazarenpHas https://m.edsoo.ru/SBWZVFWOIF
¢bynkuums. [TokazarenbHbie
ypaBHEHUS U HEpaBeHCTBA"

13 Jlorapudm ymncna https://m.edsoo.ru/S2PYSSME7

€CATUYHBIE U HATyPAILHEIE

14 A yp https://m.eds00.ru/AJ51DTX9E
norapudmel
[IpeoOpa3zoBanue BhIpaKEHUH,

15 https://m.edsoo.ru/TAWFA1Q50
coJiepKaIiux JorapupmMpl
[IpeobpazoBanue BhIpaXeHUH,

16 https://m.edsoo.ru/GBGH44TGC
coJep KaIx Jorapu(mol
[IpeoOpa3zoBaHue BhIpaKEHUH,

17 https://m.edsoo.ru/M8Q8RFDMS
coJepKaIux Jorapu(mol
IIpeoOpa3oBanue BLIpaKEHUH,

18 peobp p https://m.edsoo.ru/6CDNOWZBQ
CoJIeprKalIuX JorapudMbl
Jlorapudmudeckue ypaBHeHUS U

19 pud yp https://m.edsoo.ru/HWUB2LHFU
HEpaBEHCTBA
Jlorapupmuueckre ypaBHEHUA U

20 pud P hitps://m.eds00.r/2UAGIZCSB
HEpaBEHCTBA
Jlorapudmuueckre ypaBHEHUA U

21 pd yp https://m.edsoo.ru/VOR1JP1KW
HEpaBEHCTBA
Jlorapudmudeckue ypaBHEeHUS U

22 prd yp https://m.edsoo.ru/OYNMCK9RD
HEpaBEHCTBA
Jlorapudgmuueckas GyHKIus, eé

23 o https://m.edsoo.ru/JOOHWINGL
cBOIicTBa U rpaduk

24 Jlorapudgmuueckas GpyHKIus, eé https://m.edsoo.ru/N7K1UXIZQ




CBOIicTBa U rpaduk

Tpuronomerpuieckue GyHKINH,

25 . https://m.edsoo.rt/LQZVIYRDG
UX CBOMCTBA U rpapuKu
Tpuronome €CKHEe KIIHMH,

26 pur }i METPUHCCKHE pyHiIn https://m.edsoo.ru/UUWKB8L6F
UX CBOWCTBA U rpauKu
Tpuronomerpuyeckue GyHKIHH

27 P . P PyHrum, https://m.eds00.ru/95VB5ABJO
UX CBOMCTBA U rpauKu
TpuronomeTrpuyeckue QyHKIIHH,

28 PUTOTOMETp by https://m.eds00.ru/SPAIPSHOM
UX CBOMCTBA U rpauKu
[Ipumepbl TPUTOHOMETPUICCKHIX

29 PUMEPEL TP P https://m.edsoo.ru/SLSQ4AYYN
HEPABCHCTB
[TprMepsl TPUTOHOMETPUUECKUX

30 PUMEPH 1P P https://m.edsoo.ru/IJ19ZJZRQ
HEPABEHCTB
[Ipumepbl TPUTOHOMETPUICCKHIX

31 p PBLTP p https://m.edso0.ru/QY8YSBTCF
HEPABEHCTB
[Tpumepbl TPUTOHOMETPUIECKHIX

32 PHMEPEI TP P https://m.edsoo.ru/LL8LZOCDP
HEPABCHCTB
KonTponbHas pabota mo Teme
"Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHCTBA. TpUTOHOMETPUYECKHE https://m.edsoo.ru/X8GZYMSHR
GyHKIMY U UX
rpadukn. TpuroHoMeTpuiecKre
HepaBeHCTBA"

34 HenpepoiBHbIe QyHKIINN https://m.edsoo.ru/7TULWADO6B
Mero €pBaJIo eme

35 TO/L HHTEpBATIOB JUTA PEIIICHI https://m.edsoo.ru/RML4LS6CD
HEPABEHCTB

36 MeTto1 UHTEPBAJIOB ISl PEIICHUS https://m.edsoo.ru/UV2R8QHUH




HEPaAaBCHCTB

37 [IpousBoanas pyHKIUN https://m.edsoo.ru/WWI1RR5VG8

38 [TpousBoaHas GyHKIMH https://m.edsoo.ru/TXVIGQIO2
I'eomerpuyeckuii u puzndecKuin

39 . https://m.edsoo.ru/JZHKV18M1
CMBICJI IPOU3BOAHOMN
I'eomerpuueckuii u puznyeckuit

40 . https://m.edso0.ru/3CPCCY4M6
CMBICIT TPOU3BOTHOM
[Tpou3BogHBIE AJIE€MEHTaPHBIX

41 X https://m.edsoo.ru/JTW5SAJQU3
byHKIUI
[Ipon3BoIHBIE 3JIEMEHTAPHBIX

42 X https://m.edsoo.ru/4G1I0YGVZ
byHKIUI
IIpou3BogHas CyMMBI,

43 P s 4 . https://m.edsoo.ru/E952ROOJH
MPOM3BEICHUS, YaCTHOTO (PyHKIIHIA
[TpousBoHAs CYMMBI,

44 P 8 Y . https://m.edsoo.rt/VVIMX6YMG
MPOU3BEICHUS, YaCTHOTO (PyHKIIMH
IIpou3BogHAs CYMMBI,

45 P g 4 . https://m.edsoo.ru/4BJ5SFF9Z4
MPOU3BEICHUS, YACTHOTO (PyHKIIUH
[IprMeHeHne npon3BOIHOM K

46 MCCIIeI0BaHMIO (DYHKIIMI Ha https://m.edsoo.ru/SW35GSVPK
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K

47 MCCIIeI0BaHUIO (DYHKIIMI Ha https://m.edsoo.ru/SWLI1TUSN6
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K

48 UCCIIeIOBaHHIO (PYHKITHI Ha https://m.edsoo.ru/NE66XE267
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IprmeHeHnre nponu3BOIHOMN K

49 p P a1 https:/m.eds0o.ru/SDOD4AT44

UCCIIeIOBaHHIO (PYHKIUH Ha




50

MOHOTOHHOCTBH U 3KCTPEMYMBI

Haxoxneaue HauboIbLIIEro U
HAUMEHBIIIETO 3HAYCHUS (QYHKITUN
Ha OTpe3Ke

https://m.edsoo.ru/7272CUKCS

51

Haxoxneaue HauboIbLIEro U
HAUMEHBIIIETO 3HAUCHUS (YHKITUN
Ha OTpe3Ke

https://m.edsoo.ru/N1IRZQXS50

52

53

54

Haxoxneaue HaubopLero u
HAUMEHBIIIETO 3HAUCHUS (DYHKITUN
Ha OTpe3Ke

HaxoxneHre HanOOIbIIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKIIUU
Ha OTpE3Ke

HaxoxneHre HanOOIbIIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKIIUU
Ha OTpe3Ke

https://m.edsoo.ru/MAFI1GQ68

https://m.edsoo.ru/AKTKOA3GX

https://m.edsoo.ru/FOQUMSMOW

55

Haxoxnenne HanOompIIero u
HAaWMEHBIIIETO 3HAYCHUS QyHKIIUU
Ha OTpe3Ke

https://m.edsoo.ru/B1UM1880F

56

[Ipumenenre npou3BOIHOM IS

HaXOXXACHUA HAWJTYUHUICTO PCIICHUA

B TIPUKJIAIHBIX 3a/1a4aXx, JUIs
OIIpeJIeTICHUs] CKOPOCTH ITpoIiecca,
3aJJaHHOTO (POPMYJIOH UK
rpadpukom

https://m.edsoo.ru/76RUOWS8L4

57

KonTponbhas pabota no teme
"IIpousBonnas. [lpumenenue
POU3BOIHON"

https://m.edsoo.ru/I1TOP2ZW6




[TepBooOpaznas. Tabnuma

58 https://m.edsoo.ru/IMD2K21JP
epBOOOPA3HBIX
IlepBoo6Opasnas. Tabmuna

59 P P i https://m.edsoo.rut/EKWEW6ZVN
epBOOOPa3HBIX
Wuterpan, reomeTpuyecKuii 1

60 P . P https://m.edsoo.ru/GXN2ALIAF
(u3uUecKuii CMBICT HHTETpasa
WNuterpan, reomeTpuyeckuii u

61 o https://m.edsoo.ru/1D9F617XS
(GU3HYECKUI CMBICIT HHTETpaia
HHTerpain, reoMeTpu4eCKUi U

62 par, . p https://m.edsoo.ru/R41DMTCOB
(bU3UYECKUI CMBICIT HHTETpajia
Brranciaenue uHTerpaga mo

63 P . https://m.edsoo.ru/WOFLPOB9R
dopmyiie Hetorona—JleiiOaua
Brruncnenue unTerpana mo

64 N https://m.eds00.ru/SW8SCCYVO
dopmyne Herorona—Jleli6Huma
Brruncnenue unTerpana mo

65 N https://m.edsoo.ru/YZNSQLCS5
dbopmyne Herorona—JleliOHua
Brruncienue nHTErpaga mo

66 P . https://m.edsoo.ru/PEINSCBKG
dbopmyne Hetorona—JleiiOHuia

67 CucreMbl TUHENHBIX YPaBHEHUN https://m.edsoo.ru/2BXZCOHMO

68 CucreMbl TUHEHHBIX YpaBHEHUM https://m.edsoo.ru/VMRPNPCKE
Pemenune npuknaaHbIX 3a1a4 ¢

69 IMOMOIIBIO CUCTEMBI TUHEHHBIX https://m.edsoo.ru/SLBVSWHAH
ypaBHEHUU
Pemenue npuknaaHbIX 3a1a4 ¢

70 IMOMOIIIIO CUCTEMBI JIMHEHHBIX https://m.edsoo.ru/YBRDA3AEN
YpaBHEHUU
CuCTeMBbI U COBOKYITHOCTH IICJIBIX,

71 https://m.edsoo.ru/HKFHNLZWS5

palOHAJIBHBIX, UppAllUOHAIBbHBIX,




72

73

MOKAa3aTeIbHbBIX, JOrapu(PMUUECKUX
YPaBHEHUM U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIEJIBIX,
paloHaIbHbBIX, HPPALMOHATIBLHBIX,
MOKa3aTeIbHbBIX, JOrapu(PMUIECKUX
YpaBHEHU U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
palruOHAJIbHbIX, HPPALIUOHAJIbHBIX,
IIOKa3aTCJIbHBIX, J'IOFapI/I(l)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ H HCPABCHCTB

https://m.edsoo.ru/YLE9C41W2

https://m.edsoo.ru/WOM6V504U

74

CucrteMsl 1 COBOKYITHOCTH LCJIBIX,
PpaluOHAJIbHBIX, UPPALIMOHAIBbHBIX,
IIOKa3aTCJIbHBIX, J'IOFapI/I(i)MI/I‘IeCKI/IX
ypaBHeHI/Iﬁ H HCPABCHCTB

https://m.edsoo.ru/GSDPSMHWW

75

Hcnons3oBanue rpadgukos
GyHKIMHA 7151 pelIeHus ypaBHEHUN
U CUCTEM

https://m.edsoo.ru/6JNYNDX7V

76

77

78

Ucnonb3oBanue rpaukos
GyHKIMHA 715 pelIeHus ypaBHEHUH
U CUCTEM

IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PELIECHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nyYHbIX o0JacTel HayKu U
peanbHOU KU3HU

KonTtponbHas pabora o Teme
"MHTerpan u ero NpuMeHEHUsl.
Cucremsl ypaBHeHHI"

https://m.edsoo.ru/YFM784B20

https://m.edsoo.ru/SRGQ8C8OM

https://m.edsoo.ru/ULRCWS8K3K




HaTypaJ'IBHLIe U LCJIbIC YKClia B

79 . https://m.edsoo.ru/FXI8L 411G
3a/1auax U3 peaibHOU KU3HU
HatypanbHble U 11e1ble Yrciia B

80 . https://m.edsoo.ru/V8YAT62FH
3a/1ayax U3 peaibHON KU3HU
Harypasbnble u 1iessle yucna B

81 . https://m.edsoo.ru/VUIEQOO3ZE
3a/1auax U3 peaibHOU KU3HU

82 [Ipr3HaKku AETMMOCTH LEbIX YHCEeI https://m.eds00.ru/9D05SUTKS50

83 [Ipu3HaKu neIMMOCTH LETBIX YUCEI https://m.edsoo.rt/ TMXKTQFQM

84 [Ipu3Haku AETMMOCTH LENBIX YHACEI https://m.edsoo.ru/1JPOLI3ZD
[ToBTOpenue, 060061ICHNE,

85 cHUCTEMaTH3alMsI 3HAHUH. https://m.edsoo.ru/VC4TMOM?20
YpaBHeHUs
[ToBTOpenue, 06001ICHNE,

86 CHCTEeMaTH3aIrs 3HaHHH. https://m.edsoo.ru/YSBSWMEC3
YpaBHeHUs
[ToBTOpenue, o6odIIEHNE,

87 CUCTEMAaTH3AIU 3HAHUIA. https://m.edsoo.ru/YOA4RM3BK
YpaBHeHus
[ToBTOpenue, 06001ICHNE,

88 CHCTEMAaTU3alMsl 3HaHUH. https://m.edso0.ru/L88XDG22C
YpaBHeHus
[ToBTOpenue, 06001ICHNE,

89 CHCTEeMAaTU3alMsl 3HaHUH. https://m.edsoo.ru/1ZYOYJL7E
YpaBHeHus
[ToBTOpenme, 0600IIEHNE,

90 CHCTEeMAaTH3aIus 3HAaHUHN. https://m.edsoo.ru/A20UYR3BH
YpaBHeHUs

91 [ToBTOpenme, 0600IIEHNE, https://m.edsoo.ru/QWF7KCSIU




92

cucTeMaTu3alys 3HaHUi.
HepasencrBa

[ToBTOpEeHmE, 0600IICHNE,
CHCTeMaTU3aIys 3HAHH.
HepaBencrtpa

https://m.edsoo.ru/LD1ZHGSWE

93

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3aIs 3HaHUM.
Hepagencrtra

https://m.edsoo.ru/OC78SW60K

94

95

96

97

[ToBTOpenue, 060061ICHNE,
cUCTeMaTH3aIns 3HaHUM.
HepasencrBa

[ToBTOpEHHE, 0000IICHUE,

cucreMaTru3anusa 3HaHui. CUCTEMEBI

YpaBHEHUU

[ToBTOpEHHE, 0000IICHUE,

CHCTEMaTHU3allus 3HaHUH. CucreMsl

YpaBHEHUU

[ToBTOpenue, o6odIIEHUE,

cucremarusanus 3HaHuil. OyHkuuu

https://m.edsoo.ru/X8AR14AUP

https://m.eds00.ru/D6Z5D67XQ

https://m.eds00.ru/S6P9OSBDO

https://m.edso00.ru/678RGWN7D

98

99

[ToBTOpenue, o6odIIEHNE,

cucremaTusanus 3HaHuil. OyHkuuu

Hrorosas KOHTPOJIbHAaA pa60Ta

https://m.edsoo0.ru/O2WTFD9XN

https://m.edsoo.ru/XDBSV0O654

100

101

102

HtoroBast KOHTpoJIbHAs paboTa

O0001IeHNEe, CHCTEMAaTA3 AU

3HAHMI 32 KypcC anreOpbl U Haval
mareMaTuueckoro agaimusa 10-11

KJIaCCOB

O0001IeHNEe, CHCTEMAaTA3AIUA

https://m.edsoo.ru/LMTCHG70X

https://m.edsoo.ru/CKSK7PI30

https://m.edsoo.ru/7GHSLC527




3HAHWH 3a Kypc aJreOpbl U Havasl
mMareMaTuueckoro amaiamuia 10-11
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

10 KJIACC
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 06pa3oBaHus
pe3yJbTara
1 Yucaa ¥ BEIYMCIICHUS
. OnepupoBaTh MNOHATUSIMHU: PALMOHAIBHOE M JIEUCTBUTEJIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECATUYHAs APOOb, TPOLEHTHI
. BreimonHaTe  apudmMeTHdecKkue Omepandd ¢ PAlHOHAIBHBIMU |
' JIeHCTBUTEIIFHBIMU YHCIaMHU
13 Boinmonuate  mpuOMIKEHHBIE — BBIYMCICHUS,  WCIONB3Yys  IpaBUIIa
. OKpYTJICHUS, AeNIaTh IPUKUJIKY U OIIEHKY PE3yJIbTaTa BIYUCICHUI
OnepupoBaTh MOHITHAMH: CTENEHb C IEIBIM MMOKa3aTeIeM, CTaHIapTHas
L4 ¢dbopMa 3amucH AEMCTBUTENHHOTO YKCIa, KOPEHb HATypadbHOU CTEIEHHU;
' WCIIOB30BaTh MOAXOIAIIYI0 (OPMY 3aIUCH NEUCTBUTEIHHBIX YHCEI IS
peuieHust MpakTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHbBIX
OnepupoBarh MOHATUSIMH: CHHYC, KOCHHYC M TaHTEHC MPOU3BOJHLHOTO
1.5 yria; HCIOJIb30BaTh 3allMCh TMPOM3BOJIBHOTO YyIlia uepe3 oOpaTHBIE
TPUTOHOMETPUYECKUE HYHKIIUH
2 YpaBHEHHUsI U HEpABEHCTBA
OnepupoBaTh MOHATHAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJI0E,
2.1 palroHaNIbHOE, UPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUIECKOE YPAaBHECHHE
- BreimonasaTe  mpeoOpazoBaHHMs TPUTOHOMETPUYECKHX BBIPAXKEHUH W
' penaTh TPUrOHOMETPUUYECKHUE YPaBHEHUS
BrinonHsATs Ipeo0pa3oBaHus HENbIX, PAIMOHAIBHBIX U UPPALMOHATBHBIX
2.3 BBIPQXKEHHII W peniaTh OCHOBHBIE THIBI IEJNbIX, PalMOHAJIbHBIX U
HpPaLMOHATIbHBIX YPAaBHEHUW U HEPABEHCTB
4 [IpumeHATh ypaBHEHHSI U HEpPABEHCTBA ISl PEUICHHUS MAaTEMaTUYECKUX

3aJa4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKH U peaslbHOM KU3HH




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

2.5 BBIPQKEHUS], ypaBHEHHUs, HEPABEHCTBA I10 YCIOBHUIO 33aJ]a4l, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM allllapara ainreopbl
3 OyHKIUYN U TpapUKH
OmnepupoBarh NOHATHAMH: (QYHKIHSA, CIOCOOBI 3agaHus (YHKIHH,
3.1 o0jacTb OmpeleieHuss M MHOXKECTBO 3HaueHuN GyHKIUHM, rpapuk
(GbyHKIMHU, B3aUMHO O0OpaTHBIE (PyHKITHH
32 OmnepupoBaTh NOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
' (GyHKIUU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Ucnonb3oBate rpaduku GyHKIUN 1 pelIeHUs] ypaBHEHUI
34 Crpoutp W uyHTaTh TrpaduKH JWHEHHOH (QYHKIMH, KBaJAPATHYHON
' (GyHKIUY, cTEeNeHHONW (PYHKIMU C IEeNbIM [TOKa3aTeleM
Ucnonb3oBate rpaduku ¢GyHKIUE A7 HCCIEIOBaHHS TMPOIECCOB U
15 3aBUCHUMOCTEH NpPU pEUIEHUU 33Jay U3 JAPYTUX Y4YeOHBIX MPEIMETOB U
' peaibHOM  JKM3HM, BBIpaXaTh (OpMylTaMH 3aBHUCHMOCTH  MEXKIY
BEIIMYMHAMU
4 Hauana maremaTndeckoro aHaiamsa
il OnepupoBaTh MOHATUSAMU: TIOCJIEIOBATEIBHOCTh, apUpMeTHYecKass U
' reoMeTpHUUeCcKas IPOrpeccun
OnepupoBaTh MNOHATHSIMHU: OECKOHEYHO YObIBaroOIasi reoMeTphYecKas
4.2 nmporpeccusi, CcymMma O€CKOHEUYHO YyOBIBAIOIIEH TIeOMETPUUECKOU
IIPOrpeccuu
4.3 3aiaBaTh MOCIIEOBATEIHFHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnonb30BaTh CBOMCTBA MMOCIEIOBATEIBHOCTEN M MPOTPECCUU IS
. pelIeHHs peaabHbIX 3a]a4 MPUKIIAJHOTO XapakTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OmnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui ONUCaHMS
5.2 peaIbHbIX MPOLECCOB U SBJICHHUM, NpPHU pEIIeHUWH 3aJady W3 JPYrux
yueOHBIX PEAMETOB
53 OnepupoBaTb  NOHATUSMHU:  OIpeAeJeHHe, Teopema,  CJEACTBUE,

JA0Ka3aTCJIbCTBO

11 KJIACC



Kon
NpoBepPsieMOro
pe3yJbTara

1

1.1

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

OrnepupoBaTh MOHSATUSMU: HATypaldbHOE, II€JI0€ YHCIIO; HUCIOJIb30BAThH
MPU3HAKK JEIUMOCTH LIEJBbIX YHCEeN, Pa3fioKeHHE dYKclia Ha IPOCThIe

MHOXUTCIIN OJId pCHICHUA 3aaa4

1.2

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIEM

1.3

2.1

22

OnepupoBaTb  MOHATUSAMHU:  Jorapudm  uucina, JECATUYHBIE U
HaATypaJIbHbIE TOTapU(PMBbI

VYpaBHEHUs U HEPABEHCTBA

[IpumeHsTh CBOMCTBAa CTENEHU MJi1 MPeoOpa3oBaHUs BBIPAXKEHUIA,
ONEpUpPOBATh IMOHATUSAMH: IOKA3aTEJIbHOE ypaBHEHHWE U HEPaBEHCTBO;
pemaTb OCHOBHBIE THIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeimonHATe mpeoOpa3oBaHus BBIPAKECHUH, COACPKAIIUX JIOTapU(pMBL;

OIICPHUPOBATDH IMOHATHUAMMU: JIOFapI/I(I)MI/I‘ICCKOC YPaBHCHUC U HCPABCHCTBO,

peliaTe OCHOBHBIE TUIIBI JJOrapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB

2.3

HaxonuTts penieHust npoCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

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

MPAKTUYCCKUX 3aaa4

2.5

2.6

Haxomute  pemeHMss NOpOCTEHIIMX  CUCTEM M COBOKYIHOCTEH

panrOHAJIbHBIX ypaBHeHI/II\/'I " HEPABCHCTB

MOILCJII/IPOBEITL pCaJIbHBIC CHUTyallUM Ha SA3bIKC aJ'IFe6pLI, COCTaBJIATH
BBIPpAXKCHUSA, YPpaBHCHHA, HCPABCHCTBA U CUCTEMBI 110 YCJIIOBUIO 3aJa4H,
HUCCIICAOBATh IMOCTPOCHHBIC MOJACIN C HCIIOJIB30BAHHUECM allrapara

anreopsl

3.1

OyHKIMK U TpaduKu

OnepupoBaTh MOHATHAMHU: TEPHOAWYECKAs (YHKIHS, HPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH 3KCTpeMyMa (DYHKIUH, HauOoJsbliee U
HauMeHblllee 3HaUeHUs! (PYHKIMM Ha MPOMEKYTKE; UCIIOIb30BATh MX IS

uccle1oBaHus (PyHKIUH, 3aJaHHOM rpadukom

3.2

OneprpoBaTh TOHITHIMU: TpadUKH TOKa3aTEIbHOM, JIOTapU(MUYECKON 1

TPUTOHOMETpUYECKUX (DYyHKIMHA; W300pakaTb HMX Ha KOOPIMHATHOM




IJIOCKOCTH U UCIIOJIB30BATH Ul PELLICHUS] YPABHEHUN U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JHUHEHHBIX

3.3 YpPaBHEHUH W MCHOJIb30BaTh MX JUISI PEUIEHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUU
34 Hcnonb3oBare rpaduku (YHKUMNA 11 UCCIEAOBAHHS MPOIECCOB U
' 3aBHCHUMOCTEH U3 IPYTrUX yUYeOHBIX TUCHUIUIMH
4 Hayana maremaTnueckoro aHaiansa
OnepupoBaTh MOHSATUSMH: HeNpepbiBHAS (YHKIUS, MPOU3BOAHAA
4.1 (GYHKIMU; WCHOJB30BATH T'EOMETPUYECKUH W (DU3HYECKHA CMBICIT
MIPOM3BOTHOM IS PEIICHHUs 3314
42 HaxoauTh  NpPOWM3BOJMHBIC  AJIEMEHTApPHBIX  (DYHKIMIA, BBIYUCISATH
' MIPOU3BOIHBIE CYMMBI, IIPOU3BECHUS, YACTHOTO (DYHKIIUH
Hcnonp30BaTh MPOM3BOJAHYIO Ui HCCleloBaHUS  (QYHKIMHM Ha
4.3 MOHOTOHHOCTBH M 3KCTPEMYMBI, IPUMEHSThH PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOCHUIO TPaUKOB
44 Hcnonp30BaTh TPOU3BOJHYIO JUIsI HAXOKICHUS HAWIY4IIero pPelieHus B
' MIPUKJIAHBIX, B TOM YKCJIE COIIMAIbHO-D)KOHOMHUYECKHUX, 3a7a4ax
45 OnepupoBaTh TMOHATUSIMH: T€pBOOOpa3Hass W WHTErpaj; IMOHUMATH
' TeOMETPUUYECKUN U PU3NIECKUIT CMBICIT HHTETpaia
16 Haxoaute mepBooOpa3zHble dlIeMEHTapHBIX  (YHKIUH, BBIYUCISATH
' uHTerpain no gopmyine Hototona — Jleitbuuna
47 Pewmate nmpukiagHeie 3a1a4d, B TOM YHCIE COLUAIbHO-3KOHOMHUUYECKOTO

U (pU3UYECKOro XapaKkTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIICHUS
Panyonanenbple  uuciaa. OOBIKHOBEHHblE M J€CATUYHbBIE JIpOOM, MPOLEHTHI,
OeCKOHEUHBIE  TEpHOAMYECKHe  ApoOu.  ApudmeTrhdyeckue  Omepamuu ¢
1.1 paLMOHATIBHBIMU YMCIIaMH, IPeoOpa30BaHUs YMCIIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil M MPOIEHTOB YIS PEIICHUsS MPUKIAIHBIX 33734 M3 Pa3IUYHBIX OTpaciei
3HAHUW U peaJbHOU KU3HU
JeiictButenpHple  uyMcna.  PanuoHanbHblE M MppalMOHANbHBIE  YHCIIA.
1.2 ApudpmeTnueckue onepanuud ¢ JACUCTBUTEIbHBIMU uuciaamu. [IpuOnmxEéHHbIe
BBIUNCJICHMS], TPaBUJIa OKPYIJICHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN
Crenenp ¢ mensiM mokaszareneM. CranjnapTHas (Gopma 3amucH JIeHCTBUTENBHOTO
1.3 yucna. Vcnonp3oBanue noaxonsiieid (GopMbl 3arucu JIEWCTBUTENBHBIX YUCEN IS
pELIEeHUs TPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX
14 Apudmerndeckuil KOpeHb HaTypaJbHOM cTeneHu. JleHcTBUS ¢ apupMeTHUECKUMU
' KOPHSIMHM HaTypajibHON CTENIEHU
s CuHyC, KOCMHYC U TAaHIEHC YHCJIOBOTO AapryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHbIE IPEOOpPa3OBaHUS
55 [Tpeobpa3zoBanue TPUTOHOMETPUUECKUX BBIPAKECHMUIA. OcHOBHBIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
24 Penienue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemenune nppanvoHalbHBIX YpaBHEHNUH U HEPABEHCTB
2.6 Pemenune TpuroHoMeTpUUECKUX YpaBHEHU I
57 [IpumeHneHne ypaBHEHMI 1 HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3aa4d U 3a4a4

W3 pa3IMYHBIX 00JIacTel HAYKHU U PEATHbHOU KU3HHU




3 @OyHKUIUHU U TpadUKU
31 Oynkuus, cnocoObl 3amanust Qynkuuu. ['padux ¢yHkium. B3zaumHo obOparHbIe
' byHKIAHA
39 Ob6nacte ompenelneHuss U MHOXeCTBO 3HaueHud ¢ynkuuu. Hymn dynkuun.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
3.3 Crenennass (yHKIUS C HaTypaJllbHBIM M IIeNIBIM IOKa3ateneM. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaviKk KOPHS 1-0l CTEIEHU
Y TpuronomeTrpuyeckass OKpYy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKUX (PyHKIUN
' YHUCJIOBOT'O apryMEHTa
4 Hayana maremaTtnueckoro aHanusa
i1 [TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHUs TOCIEA0BAaTENbHOCTE. MOHOTOHHBIE
' IIOCJIEI0BATEIbHOCTH
Apudmernueckass W TEOMETpPHUECKash TNPOrpeccud. beckoHewyHo yObIBaromias
42 reoMmerpuueckas nporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH TeoOMeTpHUYeCcKOn
' nporpeccur. PopMyra CIOXKHBIX NPOLEHTOB. VcIonb30BaHWE NPOrpecCUU IS
pELIeHUs pealIbHbIX 3aa4 MPUKIIAJHOIO XapaKTepa
5 MHoOXecTBa U JJOTuKa
MHoxecTBO, omnepanuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IprMeHeHne TEeOpEeTHUKO-MHOKECTBEHHOIO alrapara il OIMCaHUs pPEAbHBIX
IPOILIECCOB U ABJICHUH, TP PEILICHUU 3aJ]ay U3 IPYTUX YUeOHBIX IPEIMETOB
52 Ornpenenenne, Teopema, ClefCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yucna. [IpusHaku Je1MMOoCTH HETbIX YUCE
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yncna. JlecaTuuHble U HATYpaJIbHbIE JOrapru(MbI
2 VYpaBHEHHsI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHUil, copepKaluX Jorapumbl
55 [IpeoOpa3oBanue BbIpaxeHUil, CoAepKaIIUX CTENEHH C pallMOHaIbLHBIM

IIOKa3aTcjiIcM
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IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
6 CucreMpl JNMHEWHBIX YypaBHEHUH. PemeHue mNpuUKIagHBIX 337ad C HOMOUIbIO
' CHUCTEMbI JINHEHHBIX YPaBHEHU
2.7 CucreMbl U1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHneHue ypaBHEHNUH, CUCTEM U HEPABEHCTB K PELIEHUIO0 MaTEMaTHUECKUX 3a]a4
. W 337124 U3 pa3InYHbIX 00J1acTe HAyKHU U pealbHOM KU3HU
3 OyHKIUY U TpapUKH
Oynkuus. Ilepuoguueckue ¢yHkuuu. IIpomMeKyTKM MOHOTOHHOCTH (DYHKIMH.
3.1 MakcumMymMbl 1 MUHUMYMBI QyHKOMu. Haumbomnblee W HauMeHblee 3HAYCHUE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
33 IToka3zarenbHas u jorapudmuueckas GyHKIMU, X CBOMNCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB GyHKIUN A7 pEIIeHHs] YpaBHEHUH 1 JIMHEWHBIX CHCTEM
Hcnons3oBanne rpadukoB  QYHKIMA IO UCCICNOBAHHS  TPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT NPU pEIIEHUM 337ad U3 JAPYTHX Yy4eOHBIX
MIPEAMETOB U pPEaIbHOMN KU3HU
4 Havana marematnueckoro ananusa
4.1 HenpepsiBabie hyHKIIMN. METO MHTEPBAJTIOB JIJIs1 PEIICHHS HEPABEHCTB
4.2 [IpousBonHas ¢pyHkuuu. ['eomerpuueckuii U GU3NUECKUIN CMBICI IPOU3BOIHOM
43 [IpousBonHble 3yeMeHTapHbIX (yHKUUNA. DOpMyIJIbl HaXOXACHHSI IMPOU3BOJHOU
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIUN
[IpumeHeHne NPOU3BOAHOM K HCCIENOBaHUIO (PYHKIMA Ha MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HaUMEHBIIETo 3HAauYeHUs (QyHKIMH Ha
OTpe3Ke
[IpumeHneHne NpoU3BOAHOMN ISl HAXOXK/IEHUSI HAWTYYIIero 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 pusnueckuii cmpici. Beranciaenue uaTerpaia mno

¢dopmyne Hetotona — JleitOnua




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

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NpoBePsIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
TpeOOBaHMS o0pa3zoBaHus

Bnagenue meromamMu J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHHE (OpMyIMpOBaTH M ONEPUPOBATH IOHATUSMU: OIpEAEICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC (DOPMYITMPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYITHUPOBAThH
00paTHOE M MPOTUBOIOJIOKHOE YTBEPXKIAECHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHA IpPU PEIICHUU 3a1ad,
1 OLICHUBATh  JIOTMYECKYI0  IIPaBUJIBHOCTb  PACCYXKICHUH;  YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJI1 ONKUCAHKS PEAIbHBIX MPOLECCOB U ABJICHUM U IIPU PEILCHUU
3aJa4, B TOM UYHWCJIE€ M3 JAPYyrux Y4eOHbIX MpPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMHU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHKCHIBaThb Tpadbl pa3InYHBIMU

CHOCO6aMI/I; HCIIOJIb30BAaTh rpachI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh MOHATUAMU: HATypajJbHOE YUCIO, IIEJI0€ YHCIO,
CTETIeHb C IENTBIM TI0Ka3aTesieM, KOPEHb HAaTypalbHOH CTETeHH, CTETICHb
C paluOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
noKaszateneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOMU3BOJIBHOTO YHCJIA, OCTATOK IO MOAYJIO, pAIMOHAJIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATYypaJIbHBIX,  LIEJbIX,
2 palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenb M HaHUMEHbIIee
o0rmiee KpaTHOE, aNropuT™M EBKIHIA MTpH PEIICHNH 3a/1a4; 3HAKOMCTBO C
pPa3NUYHBIMM ~ TO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIIEHHs;  yMEHHe
BBITTOJIHATh BBIUMCIICHUE 3HAUYEHUH M TPeoOpa3oBaHUs BBIPAKEHHH CO
CTENEeHsMH M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAMOHATIBHBIX

BBIpa)KeHHﬁ; YMCEHHUE OICPHUPOBATE MOHATHUAMU: ITOCICAOBATCILHOCTD,




apudmernueckas nporpeccus, reoMeTpuuecKas nporpeccus,
OCCKOHEYHO YyOBIBalOIIas TIeOMETpUUYecKas MpPOTrpeccus; yMEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopmys; yMEHHE ONEpPHpPOBaTh IOHATUSIMH: KOMILIEKCHOE YHCIIO,
CONPsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucell  (TeoMeTpudecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apupMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOJHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpPOBAThH
MOHATUSIMU: MaTpulia 2xX2 u  3X3, omnpeneaureslb  MaTpHlbl,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: PALMOHAIBHBIC, HPPAIHOHAIBHEIC,
IOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUSA W HCPABCHCTBA, HX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC Hp606paSOBaHHC, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB MW CUCTEM; YMCHUC DpPCIIAaTb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HCPABCHCTBA U CHCTCMBI C IIApaMCTPOM; IPUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

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

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKLUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
byHKIMH, KCTpeMyM (GYHKIMH, HauOOJbIllee M HAUMEHbIlIee 3HAUEHUS
(GYHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (PYHKIMSI, aCUMIITOTHI rpaduka
¢dbyHKUMH, TIepBas U BTOpas MPOU3BOJHAS (YHKINHU, T€OMETPUUYECKUNA U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, IEepBOOOpa3Hasi, OINpeAeTEHHBIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Trpaduka (QyHKIUH; yMEHHE
BBIUHCIISATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacTHOIO U
KOMITO3UIIUN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTelIbHOM K Tpaduky
GYHKIUM; yMEHHME HaXOJIUTh IMPOU3BOJHBIE 3JEMEHTApHBIX (YHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOJHYIO IS HUCCIENOBaHMUS (PYHKUUH,
HaXOAWTh HauOOJIbIIME M HAaUMEHbIIHWE 3HaueHus (PyHKUMN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BAaHHMEM alllapaTa MaTeMaTHUYeCKOTro
aHamu3a; NPUMEHATh INPOU3BOJHYIO JJs HAXOXKJIEHHsS HaWIydllero

pemiCHusd B HNPHUKIAJHBIX, B TOM YHCJIC COHHUAIIBHO-DKOHOMHUYCCKUX U




bu3MYeCKUX 3a7a9ax; HAXOAUTh TUIOMIATU U 00BEMBI GUTYP C TTIOMOIIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIHPOBAHUS C

noMoIIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MIUS (QYHKIMH, JUHEHHas (yHKUus, KBaapaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs byHKIMA,
TpUroHomerpudeckue (QyHKOMM, OOpaTHBIE TPUTOHOMETPUYECKUE
¢byHKUMHM, TIOKa3aTedbHass | Jorapumuyeckas (YHKIHUU; YMEHHE
CTPOUTH TIpaUKH W3yYCHHBIX (DYHKIMH, BBHINOIHATH MPE0oOpa30BaHUS
rpaduKoB (PYHKIUH, UCTIONB30BaTh TPAPUKH ISl U3yUSHHS TIPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTHX YYEOHBIX MPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYJTIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKOMHA IS
peleHns ypaBHEHHI, HEPABEHCTB U 33/1a4 C IapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pPEUICHUH ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
NPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4M U3 00JIaCTU YIPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4, MCCIENOBATH IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJO0HOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIUPOBAThH
pealbHBIE CUTyallUM Ha SI3bIKE MATEMAaTHUKH; COCTABJIITH BBIPAKEHMS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCJIOBHUIO 33JayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIIPETUPOBATH MOJTyUYEHHBIN pe3ybTar

YMeHne onepupoBaTh MOHITHAMHU: CpeTHEe apruPMeTHIecKoe, MeInaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHCIepcus,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTaBICHHYI0 B TaliMIax, Ha
nuarpaMmax, rpadukax, OTpa)karoIryro CBOMCTBA pealbHBIX MPOIECCOB
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIBIO TAOIMIl U TUArpaMM;
UCCIIEIOBaTh CTAaTHCTUYECKHE JaHHBIC, B TOM 4YHCIE C MPUMEHEHHEM
rpadu4ecKux METOJ0B W  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCIEIOBaTh COBMECTHBIE HAOMIOACHUS C TOMOINBIO JUarpamm

paccenBaHus U JIMHEWHOU perpeccuu




YMeHue OIepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIyYalHOrO COOBITUS; YMEHHUE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GopMyJbl CIIOKEHUS] M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJHOU
BEPOSATHOCTH, (popmyiny bepHyium, komOuHATOpHBIE PaKTH U (HOPMYJIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpOBATH
HNOHATUSIMM:  CIy4yailHass BEJIWYMHA, PpacCIpeleleHUe BEpOATHOCTEH,
MaTEMaTHYECKOE OKUIAHUE, IUCIEPCHSA M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW BENMYMHBI, (QYHKIMM paclpeleieHuss W  IUIOTHOCTH
PaBHOMEPHOI0, II0KA3aTEJIbHOTO W HOPMAaJbHOIO PAaCIpPElEICHUN;
YMEHHE UCHOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpelesieHud Juis
peleHusl 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAHUM; YMEHUE INPUBOAUTH IPUMEPHI
HpPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCEI B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATh MOHATUSAMU: COYETAHNE, IEPECTAHOBKA,
YHUCIO COYETAaHWH, YMCIO IepecTaHOBOK; OumHOM HploToHA; ymeHue
IPUMEHSTh KOMOMHATOPHBIE (PAKThI U PACCYKACHUS IS PELICHUS 3a/]1a4;
OLICHUBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYUYECHHBIN PE3YNIbTAT

VYMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PAaHHBIA yroJ, TPEXTPaHHBIM YTOJI, CKPEIIMBAKOLIUECS MpPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTrOJI MEXKIy NPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTHU, PACCTOSHUE MEXKIY
MIPSAMBIMH, PACCTOSTHUE MEXAY IUNIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3yueHHbIE (PAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHITUSMU: IUIOMAAL GUTYpPBI, 00BEM (QUTYDBI,
MHOTOTPaHHMK, MPAaBUIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOI'DAaHHUKA,
Ky0, mapajuienenunen, Npu3Ma, HUpaMuaa, (urypa U MOBEPXHOCTH
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, Miomaas cepbl, IIomanb
MOBEPXHOCTU NHMpaMM[bl, NMPU3MBI, KOHycCa, IMIMHApa, 00BEM KyoOa,

IPSAMOYTOJIBHOTO Iapajuleenunea, NUpamMuabl, INPU3MBL, LWIMHIPA,




KOHYyca, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHUS KOHyCa U IMIUHIpA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomiasacs cepbl, LWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M IOBEPXHOCTH
BPAILCHUS, UX CEUYEHUS, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHE MPUMEHATh CBOMCTBA reOMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(dbopMyIHpOBATH OIpENEICHUS] U3Yy4aeMbIX (HUTyp, BBIABHTATh THIIOTE3bI
0 CBOICTBaxX M NpPU3HAKaX Ie€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE MPOBOAWUTH Kiaccuukauuioo ¢uryp mno
Pa3MUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIC OMOJHHUTEIBHBIC

MOCTPOCHUS

11

12

13

YMeHue omepupoBaTh MOHATUSMH: JIBUKEHHE B IPOCTPAHCTBE,
napajuielIbHbI MIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHue Moa00UsA, TMOAOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYpHI, B TOM YHCJE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIIOIBb30BaTh T€OMETPUYECKHE OTHOIICHHS
OpU PEIICHWU 3a/la4; HAXOJUTh TEOMETPUYCCKHE BEIMYHMHBI (JITMHA,
yroj, IJIomaab, O0BEM) TpPHU peHIeHUW 3a7a4 U3 JPYTUX y4eOHBIX
NPEIMETOB U U3 PealbHOM KU3HU; YMEHHE BBIYUCIATh T€OMETPUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMAab, OOBEM, IUIOIMIAAb MOBEPXHOCTH),
UCMONb3ysd M3Y4YeHHBbIE (DOPMYINIBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, IWIMHAPA, TUIOMAIb ChEPHI;
00bEM Ky0Oa, NMPsIMOYTOJIBHOTO MapajulesienuIesa, MUpaMuibl, MPU3MBI,
ITMHIpA, KOHYyCa, IIapa; YMEHHWE HAXOIUTh OTHOIIEHHE OO0BEMOB

noJ00HBIX (uryp

YMeHue onepupoBaTh NOHIATUSAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHCIIO, PA3OkKEHHE BEKTopa Mo 0a3ucy,
CKQJIAPHOE TPOU3BEICHNE, BEKTOPHOE IMPOM3BEICHUE, YTOI MEXIY
BEKTOPAaMHU; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA M KOOPJIMHATHBIA METO]
JUIS pElICHUs] TEeOMETPHYECKHX 3alad W 3a1ad  JAPYruX ydeOHBIX
MPEAMETOB

YMeHne BBIOMpATh TOAXOASAIIMN METOA JUIsl pEHIeHHs 3a7adu,
MOHUMAHWE 3HAYMMOCTHM MAaTeMaTUKU B HW3YYEHUU NPUPOAHBIX U
OOLIECTBEHHBIX MPOIECCOB U  SIBICHUN; YyMEHHE pAaclo3HaBaTh

MMPOSABJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Koa
1 Uuncna 1 BEIUKUCICHUS
1.1 HarypanbsHble 1 nenbie yucina. [Ipu3Haku 1eTMMOCTH LEIbIX YnCel
1o Panmonaneubie  uncna. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOIEHTHI,
' OCCKOHEYHBIC MTEPUOJIUUCCKHUE TPOOH
13 ApudmeTndecknii KOpeHb HaTypaidbHOW cTeneHu. JlefcTBus ¢ apuMeTHueCcKUMU
' KOPHSIMU HAaTypaJIbHON CTENIEHU
14 Crenens ¢ 1enbIM 1okazatesneMm. CTeneHb ¢ palMoHalbHBIM Moka3areneM. CBoICTBa
' CTEIICHU
15 CuHyCc, KOCMHYC M TAaHIE€HC YHCIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHI'E€HC YHCIIOBOTO apryMEHTa
1.6 Jlorapudwm yucina. JlecaTHaHbIC M HATYPATBHBIC JIOTApU(HMBI
HevictButenbHple  4ucia. ApudMeTHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYTJICHHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BBIYMCIECHUM
1.8 [TpeoOpazoBaHue BbIpaKEHHIA
1.9 KommnexkcHbie unciia
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 [{enbie 1 IPOOHO-pALIMOHANBHBIE YPAaBHEHHS
2.2 Hppanuonaibublie ypaBHEHUS
2.3 TpuroHomeTpruecKkue ypaBHEHHs
2.4 [ToxazarenbHbIe U TOTapU(PMUUECKHE YPaBHEHUS
2.5 [lenwie 1 1poOHO-palMOHATFHBIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




3 @yHKUUHU U TpapUKu
31 Oynkuus, crnocoObl 3amanust (pyHkouu. I'padpuk Gynkumu. Bzanmuo oOpaTHBIE
' ¢yHkuuu. YétHele 1 HeuéTHble GyHKUMU. [lepuoguueckue GpyHKIuMn
OOnacte omnpeneneHUs W MHOXECTBO 3HaueHul @ynkuuu. Hymm ¢yHkuun.
32 [IpomMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIMH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnblnee M HauMmeHblllee 3HA4YEHUE
(GYHKIHU Ha TPOMEKYTKE
33 Crenennass (yHKUMS C HAaTypaJbHbIM W IIeNbIM Moka3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-Ol CTEIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U rpaduKH
3.5 [Noka3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
3.6 Touku paspeiBa. AcuMnToTel TpadukoB ¢yHkumid. CBoiicTBa  (yHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXKHBIX POLIEHTOB
4 Hauvana mareMaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIe 31eMEHTapHBIX QYHKIUT
[Ipumenenne npPOU3BOJHOW K HCCIEAOBaHUIO (YHKIUMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamu. J(narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIE ¥ TNTOCKOCTH B TPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena 1 MOBEpXHOCTU BpalllCHUS




7.5

KOOp[[I/IHaTBI H BCKTOPLI




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

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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