MUHUCTEPCTBO ITPOCBEILIEHMS POCCUCKOM ®E/IEPALIMN
MunucrepcetBo o6pasosanns HoBocubupekoit o6actu
MynununansHoe o6pasosanue - Tarapckuit MyHHUHMITQILHBIA OKPYT
Hoocubupckoii obnactu
MBOY COIII Ne2 r. Tarapcka

PACCMOTPEHO COI'JIACOBAHO

Pykosoaurens LIMO 3amecnngb pektopa no YBP

% 0O.B.MBanosa @% E.B.Kaiinanosa

[potakon or 27.08.2026r. NeOl Iporokon ot 28.08.2026r. NeO1
PABOYAS ITPOI'PAMMA

(1D 11592076)

Y4eOHOro npeamMera «AJiredpa u Ha4aJIa MATEMATHYECKOr0 aHAJIN3A.
Yriay0JieHHbIi YPOBEHD)

s ooyuarommxest 10 — 11 xmaccos

r.Tarapck, 2026 T.



HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblil Kypc «Anredpa 1 Hauajga MaTeMaTHUYECKOIO aHAIN3a» SBIISIETCS OJHUM
U3 HaumOoJiee 3HAYMMBIX B MpOrpaMMe CpeIHero oOIIero o0pa3oBaHUsl, MOCKOJBKY, C
OJIHOM CTOpPOHBI, OH OO€CcHeuYrBaeT MHCTPYMEHTAJIbHYIO 0a3zy Uisl M3Yy4YEeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (POPMHUPYET JIOTHUYECKOe H
a0CTpaKTHOE MBIIUICHHE OOydYaronmxcsi Ha ypOBHE, HEOOXOJUMOM IS OCBOCHHS
uH(pOpPMATUKH, OOLIECTBO3HAHUS, UCTOPUU, CIOBECHOCTH M JPYTUX IUCUUIUIUH. B
paMKax JaHHOTO y4eOHOTo Kypca 00ydarolIuecs OBIaeBal0T YHUBEPCAIBHBIM S3BIKOM
COBpPEMEHHOW HayKd, KOTOpas (OpMyJIUPYyeT CBOM JOCTHKEHHS B MaTeMaTUYECKOU
dbopwme.

VY4eOHbIii Kypc anredpbl 1 Hauaa MaTeMaTUYECKOTO aHaJIM3a 3aKJIabIBa€T OCHOBY
JUISL  YCTICITHOTO OBJAJCHUS] 3aKOHaMH (U3UKH, XUMHH, OWUOJOTHMH, TOHMMAaHUS
OCHOBHBIX TEHACHIIMHA Pa3BUTHA SKOHOMHUKHA U OOIIECTBEHHOW J>XW3HM, IO3BOJISIET
OPUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSAX,
YBEPEHHO UCIOIB30BaTh UX AJIS JaldbHEHIEero 00pa3oBaHus U B IOBCEIHEBHOM KU3HHU.
B 10 e Bpems oBianeHue aOCTPAKTHBIMU U JIOTHYECKH CTPOTUMHU KOHCTPYKIMSIMU
anreOpbl 1 MaTEeMaTHYECKOr0 aHaln3a Pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTUHHOCTH, JOKa3bIBaTh YTBEPHKICHUS C TOMOUIBI0 HHAYKIUU H
paccyxaatb  JEAYKTUBHO,  HCIOJNb30BaTh  O00OOIIEHHME W KOHKPETH3AIHIO,
abcTparupoBaHUe U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHHUE.

B xome wusywyenuss ydeOHOro kypca «Anredpa W Hayajia MaTeMaTH4YECKOTO
aHanM3a» oO0ydYarommecs TOJy4YaloT HOBBIM OMBIT PEIICHUs NPUKIATHBIX 3a1ad,
CaMOCTOSITEIFHOTO TIOCTPOCHUS MAaTeMaTUYeCKUX MOJENed peanbHBIX CHUTYyaIui,
UHTEPIIPETALNN TOTYYCHHBIX PEUICHUH, 3HAKOMSTCS C MPUMEPAMHU MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B PUPO/JIE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMHUCI MAaTEMAaTHYECKIMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Y4eOHblll Kypc 00JaJaeT 3HAYUTENIbHBIM BOCHUTATEIbHBIM OTEHIIHAIIOM,
KOTOPBIA ~ peanu3yercs Kak uepe3 y4eOHBI  MaTepuan, CrocOOCTBYIOMIHIA
(GopMUPOBaHHIO HAYYHOTO MHUPOBO33pEHUS, TaKk M dYepe3 CHeHUPHUKYy ydeOHOU
JESTeIbHOCTH,  TpeOylolmel  MpOJOJDKUTENbHONM  KOHIEHTpAlMd  BHUMAaHMUS,
CaMOCTOSATENbHOCTH, AKKYPATHOCTU U OTBETCTBEHHOCTH 32 MOJIYYEHHBINH PE3ybTaT.

B ocHoBe Meronukum oOyueHus anreOpe M HadajgaM MaTEeMaTHUYeCKOTrO aHajn3a
JICKUT ACATEIbHOCTHBIN MPUHIIUI 00YYCHHUS.

B ctpykType yuebHOrOo Kypca «Anredpa u Havaga MaTeMaTHYECKOTO aHAIIMA3a»
BBIICJICHBl  CIIEAYIOIIHE  COJEp)KaTelbHO-MeToauueckue  JauHuM: «Yucma
BbIUMCICHU», «DyHKIMU U Tpadukm», «YpaBHEHHS U HepaBeHCTBa», «Hauama
MaTeMaTHYECKOTO aHan3a», «MHOKeCTBa U JOTHKay». Bce OCHOBHBIE cofepKaTelbHO-
METOJUYECKHE JIMHUU W3Yy4aroTcsl Ha TPOTSHKEHMH JIBYX JIeT OOyYeHHs Ha YpOBHE
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cpenHero oOuero o0pa3oBaHUs, €CTECTBEHHO JOMOJHSSA JAPYr Apyra M IMOCTENEHHO
HACHIIIAsICh HOBBIMH TeMaMHM U pa3aenamu. JlaHHbIM y4eOHBI Kypc sBIseTCS
UHTETPaTUBHBIM, IOCKOJBKY OOBEAMHSIET B cebe CoAepKaHME HECKOJIbKUX
MaTeMaTHYECKUX JUCIUIUIMH, TAaKUX Kak aiaredpa, TPUTOHOMETPHS, MaTeMaTHUCCKHA
aHaln3, TEOpUsT MHOXKECTB, MareMarudeckas Jioruka u apyrue. [lo mepe Toro kak
oOyuJaroluecs: OBIaIeBaloT BCE Oosee MHUPOKUM MAaTEeMaTHYECKUM ammapaToM, y HUX
MOCTIEIOBATENbHO  (OPMUPYETCSI U COBEPUICHCTBYETCS ~ YMEHHE  CTPOUTH
MaTeMaTHUYECKyl0 MOJENb PEalbHON CUTYyallud, MPUMEHITh 3HAHUS, MOJyYeHHbIE TpU
U3y4YEeHHU YueOHOro Kypca, A PELIEHUS CaMOCTOSTENbHO C(HOpMYIMpPOBAHHON
MaTeMaTHYECKOH 3a/1a4uu, a 3aTeM WHTEPIPETUPOBATH CBOU OTBET.

CopepxxarenpHO-MeTONMYECKass JMHUA «YuWcia W BBIYUCICHUS) 3aBEpPIIACT
(¢opMupOBaHHE HAaBBIKOB HCIOJB30BaHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpPOE OBbLIO
HA4yaTO Ha YPOBHE OCHOBHOTO oOiiero oOpasoBaHus. Ha ypoBHe cpenHero o0iero
oOpa3zoBanmsi ocoboe BHUMaHHE yAENsAeTCsS (GOPMUPOBAHHIO HABBIKOB PAIMOHATBHBIX
BBIUMCIICHU, BKJIIOYAIOMIMX B CE0S MCIIOJIb30BaHUE PA3NUYHBIX (DOPM 3aluch 4Yucia,
yMEHHE JeNaTh NPUKUAKY, BBIIOJHATh NPUONMKEHHBIE BBIYUCICHUS, OIICHUBATDH
YUCIIOBbIE BBIpAXEHUs, paboTaTh € MaTEMaTHUYECKUMHU KOHCTaHTaMU. 3HAKOMBIE
00yJaromuMcsi MHOXXECTBA HaTypalbHBIX, IEIBIX, PAIIMOHAIBHBIX U JIEHCTBUTEIBHBIX
qucesl JOMOIHIIOTCS MHOKECTBOM KOMILJIEKCHBIX YMCeNl. B KaXXJIOM U3 3TUX MHOXXECTB
paccMaTpuBaIOTCA CBOMCTBEHHBIE €My CHelH(UUecKne 3aJavud W ONEparu: JeICHNE
HAIlell0, ONEPHUPOBAHME OCTAaTKaMH HAa MHOXXECTBE LIEJIBIX UYMCEN, OCOObIe CBOMCTBa
palfoHalIbHBIX U HPPALMOHAIBHBIX YHCEN, apu(MeTHUYEeCKHe OINepalud, a TaKkKe
U3BJICUCHUE KOpPHS HATYpPaJIbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEIN.
bnaromapsi ToclIeAOBaTENbHOMY PpACHIMPEHUIO Kpyra HCHOJIb3YEMBIX YHCET W
3HAKOMCTBY C BO3MOXHOCTSMH WX MNPUMEHEHHUS MJs PEIIeHUs pa3IudHbIX 3aaad
dopMupyercss mpelncTaBICHHE O E€IUHCTBE MAaTeMAaTUKH KaK HAaykKu U e€ polu B
INOCTPOCHUU MOJIENIel peaJbHOro MHpa, IIUPOKO HCIONB3YIOTCS 0000IIeHHe U
KOHKPETH3AIIHSL.

Jluanst «YpaBHEHHsI W HEPABEHCTBA» pEATM3yeTCs Ha TMPOTSKEHUH BCETO
0o0yueHHUsI Ha ypOBHE CpeaHero oOiiero oOpa3oBaHus, MOCKOIbKY B KaXXJIOM pasjelie
[IporpaMMbl TIPEeIyCMOTPEHO peIIeHHE COOTBETCTBYIONIMX 3adad. B pesynbprate
oOydaromuecsi OBJAJEBAIOT PA3NIUYHBIMA METOJAaMH PEIICHUS PpalMOHAJIbHBIX,
UppalMOHAJIbHBIX, TOKa3aTeNIbHbIX, JOrapuMHUUECKUX U TPUTOHOMETPUUECKUX
ypaBHEGHUH, HEPAaBEHCTB M CHCTEM, a TakKe 3a]ad, COJACpKAIUX TMapaMeTphl.
[TomydeHHbIE yMEHHsSI LIMPOKO HWCIONB3YIOTCS TPH HCCIEeNOBaHUM (DYHKIUNA C
MOMOIIbIO TPOU3BOIHOM, MPH PEIICHUU MPUKIAAHBIX 33]a4 W 3a7ad Ha HAXOXKIACHHE
HauOONbIINX M HAUMEHbIIUX 3HaueHUW (yHkuuu. JlaHHasg copepKaTeinbHas JHHUS
BKJIIOUAeT B ce0sl Takke POpMUpOBAHWE YMEHHH BBIMOIHATH PAcu€Thl Mo (popmymam,
npeoOpa3oBaHusl  PallMOHAIBHBIX, HPPAIMOHATBHBIX U  TPUTOHOMETPUUYECKUX

3



BBIPAKEHUM, a TAKXKE BBIPAKEHUM, COAEp)KalMX cTeneHu u jorapudmbl. braronaps
U3YYCHUIO  aireOpandeckoro Marepuajia TPOUCXOJWUT JalIbHEWIee pPa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIICHUS] 00yJarOIINXCsl, (POPMUPYIOTCS HABBIKU
JNEAYKTUBHBIX PAacCyXJIE€HUU, pPabOThl C CHUMBOJBHBIMU (OpPMaAMH, TPEACTaABICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB W HEPABEHCTB. Auredpa
npegiaraeT 3QQeKTUBHBIE HHCTPYMEHTHI 7Sl PEUICHHSI MPAKTUYECKIX U €CTECTBEHHO-
Hay4HBIX 3a/1a4, HaIJISJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK A3bIKa HAYKH.

ConepxxarenpHo-MeToquYeckass JuHUS «DyHKIMM ©w  rpaduKm»  TECHO
NEeperieTaeTcs ¢ IPYruMU JTMHUSAMH YY4EeOHOro Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE
3a1a€T  MOCJENOBATEIBHOCTh  M3Y4Y€HHs  Marepuana. V3ydeHue  CTENneHHOW,
NOKA3aTeJIbHOM, JIOrapu(PMUUECKOl U TPUTOHOMETPUUYECKUX (YHKLUNA, UX CBOMCTB U
rpaduKoB, WCTHONB30BaHWE (YHKIUN I peIIeHUs 3alad W3 JAPYTHX Yy4eOHBIX
IIPEIMETOB U PEAIIbHOM KU3HU TECHO CBSI3aHO KaK C MATEMATUYECKUM aHAJIM30M, TaK U
C pellleHHeM YpaBHEHH W HepaBeHCTB. [Ipu 3ToM OoJibllioe BHUMAHHE YJEISETCS
(GOopMHpPOBaHUIO yMEHUSl BbIpaxaTh (OpMyJlaMH 3aBHCUMOCTH MEXIY Ppa3IMnYHBIMU
BEJIMYMHAMH, UCCIIEIOBATh MOJyuYeHHbIe (PYHKIMH, CTPOUTh HX rpaduku. Matepuan
3TOM COJIEPKATEIBHOM JIMHUM HALIEJIEH HA Pa3BUTUE YMEHUU U HABBIKOB, MO3BOJISIFOLINX
BBIPA)KaTh 3aBUCUMOCTH MEXKy BEJIMYMHAMHU B PA3IMYHON (opMe: aHATUTHUYECKOM,
rpaduyeckoii u cinoBecHor. Ero n3yuenue cnocoOCTByeT pa3BUTHIO aTOPUTMUYECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 0000IEHUIO M KOHKPETU3ALIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

ConepxarenpHas JmHMSA «Hayana MareMaTM4eckoro aHanu3a» IO3BOJISIET
CYLWIECTBEHHO PAaClIMPUTh KPYTr KAaK MAaTeMaTHYE€CKHX, TaK M MPUKIAIHBIX 3aj]ad,
JIOCTYITHBIX 00YYaroIUMCs, TaK KaK Y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH TpaduKu
CJIOXKHBIX (DYHKIMH, ONpEeAeNaTh X HauOOJIbIINE U HAUMEHbIIINE 3HAUCHUSI, BBIYUCISATh
wiomaan Guryp u oObEMBI TeJl, HAXOAUTh CKOPOCTH U YCKOpPEHHUs IpolieccoB. JlanHas
cozeprKaTeNIbHAs JTUHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHUS MAaTEMAaTUYECKUX
MOJIEJICd pEAJbHBIX CHUTyallMd, I[O3BOJSECT HAXOAUTh HAWIy4lllee pPEUICHHE B
NPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-d)KOHOMHUYECKUX, 3a/layax. 3HAKOMCTBO C
OCHOBAMHM MAaTEMaTHYECKOr0 aHajiM3a CIOCOOCTBYET pAa3BUTHUIO a0CTPaKTHOTO,
(OpMaNIbHO-JIOTMYECKOTO UM KPEAaTUBHOTO MBIIUIEHUSA, (OPMUPOBAHUIO yMEHUUN
pacro3HaBaTh NPOSIBJIEHUS 3aKOHOB MAaTEMaTMKUM B HAyKe, TEXHHKE WU HCKYCCTBE.
OOyuaromyecs: y3HalOT O BBIJAIOIIUXCS PE3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTEeMaTUKH KaK HayKH, U 00 UX aBTOpax.

ConepxarenbHo-MeToquYecKast TUHUS « MHOXKECTBA U JIOTHMKa» BKIIOYAET B ceOs
AJIEMEHTHI TEOPUM MHOKECTB U MAaTEMATHYECKOM JIOTUKHU. TeOpeTUKO-MHOKECTBEHHBIE
MPEJCTABICHUS] MPOHU3BIBAIOT BECh KypC MIKOJIBHOM MAaTEMATUKU W MPEIIararoT
HamOoJiee YHHBEPCAIBbHBINA S3bIK, OOBEIWHSAIONIMI BCE pa3jielibl MaTeMaTHKd U €€
IPWIOKEHUN, OHU CBA3BIBAIOT pPa3HbIE MATEMaTUYECKUE JUCLMUIUIMHBI U HX
OpWIOKEHUsT B eauHoe uenoe. [103ToMy BakHO 1aTh BO3MOXHOCTbh OO0YyYaroleMycs

4



MOHNMAaTh  TEOPETUKO-MHOXXECTBEHHBI  s3BIK  COBPEMEHHOW  MaTEeMaTUKH U
UCIIOJIb30BaTh €r0 JIIS BBIPAKCHHS CBOUX MBICICH. [IpyrMM BaKHBIM TNPHU3HAKOM
MaTEMaTUKH KaK HAyKH CIEAYyeT MPU3HATh CBOWCTBEHHYIO €l CTPOTOCTh OOOCHOBaHUM
U CJICIOBaHKUE OINpPEACTIEHHBIM MpaBUIaM TIOCTPOSHUS JOKA3aTeIbCTB. 3HAKOMCTBO C
dJIEeMEHTAaMU  MaTeMaTHYeCKOW JIOTHKH CIIOCOOCTBYET Ppa3BUTHIO  JIOTHYECKOTO
MBINIJICHUST OOYYarOMINXCs, MO3BOJSET MM CTPOUTH CBOM PACCYXICHHS HAa OCHOBE
JIOTHYECKUX TPaBWI, (HGOPMUPYET HABBIKA KPUTHUECKOTO MBITTUICHHSI.

B yuebHOM Kypce «AnreOpa v Hadajna MaTeMaTUYECKOTO aHAIN3ay MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTUYECKOTO0 MOJIEIUPOBAHUS, KOTOPBIE TMPHU3BAHBI CIIOCOOCTBOBATH
(OopMUPOBAaHNIO HABBIKOB MOCTPOCHHSI MOJIENEH peaNbHBIX CHTYaIlUi, MCCIeI0OBaHUs
3TUX MOJENIed C TIIOMOIIBIO ammapara ajreOpbl W MaTeMaTHYeCKOro aHaju3a,
MHTEPIIPETANN TTOTYYCHHBIX PE3yJbTaToB. Takwe 3aJaHus BIUICTCHBI B KaXKIbIH U3
pa3zieJoB MpPOrpaMMbl, IOCKOJIBKY BECh MaTepual y4eOHOro Kypca HIMPOKO
UCTIONB3YETCsl Uil  pElIeHWs TPUKIATHBIX 3amad. [lpum  pemieHnn peaabHBIX
MPAKTUYCCKUX 3a7a9 O0ydJaroIIrecs pa3BUBAIOT HAOIIOAATEILHOCTh, YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbCsl, HUCMOJAB30BaTh aHAJIOTHUIO, O0000IAaTh U
KOHKPETHU3UPOBaTh mpodiieMmy. [lesTenbHOCTh O (POPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKIIATHBIX 3a/1ad OpraHU3yeTcs B TPOIECCe M3YyYCHHUs BCEX TeM y4eOHOro Kypca
«Anre0Opa 1 Ha4Yajla MAaTeMAaTHYECKOTO aHATTN3a.

Ha m3ydenue yueOHOTO Kypca «Anrebpa m Hadala MaTEMAaTHYECKOTO aHAIH3a»
orBoauTcs 272 yaca: B 10 kimacce — 136 dacoB (4 yaca B Henmento), B 11 kimacce — 136
4yacoB (4 yaca B HEZIEIIO).



COJEPXAHME OBYUYEHUA

10 KUIACC

Yucisia ¥ BIYMCICHUS

PaunonansHbie uucna. OOBIKHOBEHHBIE M JIECSATHYHBIE JpPOOH, MPOLICHTHI,
OeckoHeuHbIe nepuoanueckue 1podu. Ilpumenenue apodelt v MPOLEHTOB AJIs PEIICHUs
IIPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HH.

JlefictBUTeNnbHBIE  YucHa. PalMOHaJbHBIE W HWpPpPAUMOHAIBHBIE  YHUCITA.
Apudmernueckre onepauuu ¢ AeMCTBUTENbHBIMHA YhcIaMu. MOAyJb 1€HCTBUTEILHOTO
qrcia 1 ero cBoictsa. [IpubnmxEHHble BRIYUCICHUS, TIPaBUiia OKPYTICHUS, TIPUKHUIKA
Y OLICHKA pe3yJIbTaTa BEIYMCIICHUN.

Crenenb ¢ HelbIM nokazareiieM. buanom Hrrotona. Mcnonp3oBaHue moaxoasinen
dbopMbl 3amKMcH JAEUCTBUTENBHBIX YHCEN ISl PEIICHUS TMPAKTUYECKUX 3a7ad |
NIPEACTABICHHUS TAHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C palMOHANBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcna. CsoiictBa norapudma. JlecaTuuHble U  HaTypaJbHbIE
Jaorapu(pMBsl.

CuHyC, KOCHHYC, TAaHIEHC, KOTAHIE€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MPEOOpa3oBaHUsl. Y paBHEHUE, KOPEHb ypaBHEHUS.
PaBHOCMIIBHBIE ypaBHEHMST W ypaBHEHHUs-clenCcTBUSA. HepaBeHCTBO, pelieHHe
HEPABEHCTBA.

OCHOBHBIE METOJbl PEIICHUS UENbIX U JAPOOHO-PALMOHAIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOWIEHbl OT OJHOM IepeMEeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEeH ¢ ocTtarkoM. Teopema bedy. MHorowiensl ¢ neabiMu Kodh@uimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHUsI YNCIOBBIX BBIPAKEHUM, CONEPKAIIMX CTENIEHN U KOPHH.

WppauyoHaneHble ypaBHeHUs. OCHOBHBIE METOJBI PEIIEHUS HPPALMOHATIBHBIX
YPaBHCHUU.

[TokazarenbHble ypaBHeHHs. (OCHOBHBIE METOJBI PEIICHHS IMOKA3aTEJIbHBIX
YPaBHEHUM.

[IpeoOpazoBaHue BbIpAXKEHUH, COIEPIKALIUX JIOTAPUDMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METObI PEUICHHS JOTapU(PMHUUECKUX
YPaBHCHUU.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyJIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BbIPAKECHUU. PellieHne TpuroHoMEeTpU4ECKUX YpaBHEHUM.



Pemienne cucrem JIMHEMHBIX ypaBHEHHMWA. Marpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro reoOMEeTpUYECKU CMBIC U CBOMCTBA,
BBIYMCJICHUE €0 3HAYEHMs, IPUMEHEHHUE ONPEACIINUTEN JUIsl PELICHUs CHCTEMBI
JIMHEWHBIX ypaBHEHUW. Perienue mpukIiagHbX 3a/1ad ¢ MOMOIIbI0 CUCTEMBI JIMHEHHBIX
ypaBHeHul. MccnemoBaHne TIOCTPOCHHOM MOZEIA C€ TMOMOIIBIO  MaTpull U
ONPENECTUTEIICH.

[ToctpoeHne MaTeMaTUYECKMX MOJEJIEH pEalbHOM CUTyallud C ITOMOIIBIO
YPAaBHEHHW W HEpPaBEHCTB. l[IpuMeHEHHE ypaBHEHHI M HEPABEHCTB K PEUICHUIO
MaTeMaTUYECKUX 33/1a4 U 3a/1a4 U3 Pa3InYHbIX 00J1acTell HAYKHU U PeabHOM XKU3HU.

DOYyHKIUU U TPAPUKHU

OyHkuusa, cnocoObl 3amaHus ¢GyHKUMH. B3aumHO oOpartHble  (QyHKIUU.
Kommosumms pynkmuii. ['paduk dyakmmm. nemeHTapHbIe TpeoOpa3oBanus rpadukoB
byHKIUHN.

OO6nactp ompezaelieHUss U MHOXECTBO 3HaueHud QyHkuuu. Hymu QyHkum.
[TpomexxyTku 3HaKomocTossHCTBA. UETHbIe M HeuéTHble QyHKuUU. [lepuogmyeckue
¢ysakmun. [IpoMeXyTKu MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl W MHUHHUMYMBI
¢bynkuuu. Hanbomnpiee u HaumMeHbIee 3Ha4eHUsT QYHKIIMHA HA IPOMEXKYTKE.

Jluneitnasi, KBajgpaTHuHas W JApOOHO-IHMHEWHas (QYHKIUU. DJIEeMEHTapHOe
UCCJIEJOBAHUE U TOCTPOEHUE UX IPa(pUKOB.

Crenennast ¢yHKUUS C HaTypaldbHbIM M IIeJIbIM ToKa3zateneM. EE cBolicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHs N-Oi CTENEHH KaK (PYyHKUHUU OOpaTHON CTENEHU C
HATypaJIbHBIM IIOKA3aTEJIEM.

[TokazatenbHast u Jsorapudmuueckas QGyHKIUU, HX CBOMCTBA u Tpadukwy.
Hcnonb3oBanue rpadgukoB GyHKIMA 1715 pelieHUs] ypaBHEHUH.

Tpuronomerpruyeckast OKpyKHOCTb, OIIPEAEIEHNE TPUTOHOMETPUUECKUX (PYHKIUI
YUCJIOBOTO apryMEHTAa.

OyHKIMOHANbHBIE 3aBUCHMOCTH B peajbHBIX Mpoleccax U siBleHusX. ['paduxu
peanbHbBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4ecKoOro aHajamn3a

[TocimenoBaTenpHOCTH, CHOCOOBI  3amaHMs  ITOCiemoBaTeiabHOCTEH. Merton
MaTeMaTU4eCKOM HMHAYKUMA. MOHOTOHHBIE M OTPAaHMYECHHBIE IOCJIEIOBATEIBHOCTH.
Hcropust BOSHUKHOBEHHS] MAaTEMAaTUUECKOT0 aHAIN3a KaK aHaJIN3a OECKOHEYHO MaJlbIX.

Apudmernueckas M TreoMeTpuyeckas Mporpeccu. beckoHeuHo yObIBarolas
reoMmerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBaIOlIEH TI'€OMETPUUYECKOMN
nporpeccud. JIMHEWHBIM W AKCHOHEHUMAIBHBIA pocT. Yucno e. Popmyna CIOKHBIX
IpoueHTOB. M crnonp30BaHne NMPOrpeccun sl PEIICHUS PEAIbHbIX 3aJa4 IIPUKIIAIHOIO
XapakTepa.

HemnpepsiBable QyHKIIMM ¥ UX cBOMCTBA. TOYKHM pa3pbiBa. ACUMIOTOTHI TpaduKoB
¢ynkuuid. CoiicTBa (DYHKIIMI HENMpepbIBHBIX Ha OTpe3ke. MeToa MHTepBaJIOB IS
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perieHusi HepaBeHCTB. [IpuMeHeHne CBOMCTB HENPEPBIBHBIX (PYHKUMN AJis pelIeHUs
3a7ay.

[lepBast u BTOpas mnpousBojHble GyHKIUH. OnpeneneHue, reoOMETPUUYECKUM U
(bu3HUecKuil CMbICT IPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K TpaduKky QyHKIUH.

[IpousBoaHbie 31emMeHTapHbIX (QyHKUMA. [IpousBoaHas CyMMbl, TPOU3BEACHUS,
YaCTHOTO M KOMITO3UIIUU (DYyHKIIUH.

MHoxkecTBa H JTIOTHKA

MHoO»XecTBO, Onepalul HajJ MHOXKECTBAMH M MX CBoOicTBa. [luarpammel Ditiepa—
Benna. [IpuMmeneHne T€OpEeTUKO-MHOKECTBEHHOIO aIapara JJisi OIUMCAaHUs PealbHbIX
IIPOLIECCOB U SIBICHUM, IPYU PEUICHUU 3a]1a4 U3 APYTHX yUeOHbIX MPEAMETOB.

Onpenenenue, Teopema, CBOMCTBO MAaTeMaTHYE€CKOro OOBEKTa, CIEACTBUE,
JIOKa3aTeNbCTBO, PABHOCUJIBHBIC YPABHEHHS.

11 KIIACC

Yucjia 1 BBIYUCTICHUSA

HarypanbHbie u nensie uncina. [[pumeHeHre NpU3HAKOB IETMMOCTH 1EIbIX YHCET,
HauOobIMi o0muit nenurens (naiee — HOJI) u nHaumenslee ob1iee KkpaTHoe (ganee —
HOK), ocrarkoB mo moaymto, aaroputMa EBkiupa ans permieHus 3aaad B LEJbIX
yuciax.

Kowmmnekcublie uncna. AnreOpandeckass U TpUTOHOMETpUYecKas (OpMbl 3alUCH
KOMIUIEKCHOTO 4Huclia. ApupMeTHuueckue Oomnepainuu ¢ KOMIUIEKCHBIMUA YHCIaMH.
N3o0pakeHre KOMIUIEKCHBIX YUCEI Ha KOOpJAWHATHOU muiockocTu. dopmyna Myaspa.
Kopnu n-oii creneHn u3 KOMIUIEKCHOTO uKcia. l[puMeHeHre KOMIUIEKCHBIX YHCEN IS
perieHus: GU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHHs U HEPABEHCTBA

CucrteMa U COBOKYMHOCTh YPaBHEHUN M HEPAaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CHUCTEMBbI-CJIE/ICTBUSI. PABHOCUIIBHBIC HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHUI c IIOMOILBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBEeHCTB.

OCHOBHBIE METO/IbI PEUICHUS TTOKA3aTEeNIbHBIX U JTOTapU(OMHUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHATBLHBIX HEPABEHCTB.

OcCHOBHBIE METOABl PEIICHHS CHUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX,
UPpalMOHATBHBIX, TTOKA3aTEIbHBIX U JOTAPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMMU.

[IpumeHeHne ypaBHEHHMI, CUCTEM M HEPABEHCTB K PEHICHUI0 MaTeMaTHYECKUX
3a/1a4 ¥ 3a7a4 U3 Pa3IMUHbIX 00JacTed HayKd M peajbHOM >KU3HM, UHTEpIpEeTalus
MOJIYYEHHBIX PE3yJIbTaTOB.

DYyHKIUU U TPaPUKHU



I'padpux komnoszumuu ¢GyHkumii. I'eomerpuueckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckne PyHKIUU, NX CBOWCTBA U TPAPUKH.

I'paduueckue MeTobl pelieHrs YpaBHEHU U HepaBeHCTB. [ 'paduueckrie MeToabl
peleHns 3a1ad ¢ napameTpaMu.

Ucnonp3oBanne TpadukoB (YHKOWA OIS  WCCIACAOBAHHUS  TPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MpPH PEIICHHH 3aJad M3 JAPYIHX Y4eOHBIX
IPEIMETOB U PEANbHOU KU3HMU.

Havana MaTeMaTH4eCcKOro aHajam3a

[IpumeHeHre NPOU3BOJHON K HCCIEAOBAHHIO (PYHKIMHA HAa MOHOTOHHOCTh M
sKkcTpeMyMbl. HaxoxaeHre HamOOJbIIEro M HAaWUMEHbBIIEr0 3HAYEHUN HENpepbIBHOU
(YHKIIMHM Ha OTpe3Ke.

[IpumeHeHne NOPOU3BOAHOM I HAXOXKICHHUS HAWIYYIIErO pEIICHUS B
NPUKIIAIHBIX 3aJa4ax, Js ONPEAEIICHUsI CKOPOCTU U YCKOPEHHUs MpoLecca, 3aJaHHOTO
dbopmMyoii unu rpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TmepBooOpasHbix. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoxIeHNs TepBOOOPaA3HBIX.

HNurerpan. I'eomeTpuueckuil CMBICT HWHTETpasia. BbIUKMCIEHHE ONPENEIEHHOTO
uHTerpaia no popmyne Herotona-Jleitouuia.

[IpumeHeHre nHTErpana A HaXOXKISHUs TUIoaeil miockux Guryp u o0bEMOB
TEOMETPUYECKUX TEII.

[Ipumepsr  pemennii  nuddepeHUATBHBIX  ypaBHEHUNW. MaTtemaTtudeckoe
MOJIETTUPOBAHUE PEATBLHBIX MPOIIECCOB C MOMOIIBIO AU depeHITUATBHBIX YPABHEHHM.



IINTAHWUPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEGHOI'O KYPCA «AJII'EBPA
1 HAYAJIA MATEMATUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBI YPOBEHbD)
HA YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpa:KIaHCKOr0 BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMKM OOYYaIOIIEerocsi KaK aKTUBHOTO M
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, MPEJCTABICHUE O MAaTEeMaTUYECKHUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBICHHM, MPOIEAYP TPAKITAHCKOTO
oO1recTBa (BBIOOPHI, ONMPOCHI U JIPYTO€), YMEHHE B3aUMOJICHCTBOBATh C COLIUALHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX (PYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHICKON TPaXTAHCKOW HWICHTUYHOCTH, YBAXKEHUS K
IPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTEMaTHKH, LIEHHOCTHOE OTHOILICHHE K
JOCTHKECHUSAM POCCHMCKUX MATEMAaTHUKOB W POCCUMCKOM MaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ITHX JOCTHKEHUN B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHUE JyXOBHBIX LIEHHOCTEH POCCUHCKOrO Hapoaa, CHOpPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TOBEJEHUS, CBS3AHHOTO C MPaKTHUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAYKU U JEATEIbHOCTBbIO YYEHOTO, OCO3HAHUE JIMYHOIO
BKJIa/Ia B IOCTPOCHHUE YCTOMUHMBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIKOYAs OSCTETUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEIICHUN, pPacCyXICHHUM, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM aclieKTaM Pa3nyHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUA:

c(hOPMUPOBAHHOCTh YMEHHUSI MPUMEHSITh MaTeMAaTHYECKUE 3HAHUS B HHTEpecax
3I0pOBOTO U 0€30MacHoro oOpa3a KWU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY
3I0POBBIO  (37I0POBOE MHTaHWE, COAJTAaHCUPOBAHHBIA PEXKHUM 3aHATHH M OTJIBIXa,
perymnsipHas pusnyeckas akTUBHOCTD), PU3NUYECKOE COBEPIICHCTBOBAHUE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIHHOMN JAEATEILHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYy/Ay, OCO3HAHWE IIEHHOCTU TPYIOJIOOUS, MHTEPEC K Pa3IMIHBIM
chepam MpopeCcCHOHAIILHONW JIEATETbHOCTH, CBS3aHHBIM C MaTeMaTUKol u e€
NPUIOKCHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccun u
peanu30oBbIBaTh COOCTBEHHBIE KU3HEHHBIC ILJIAaHBI, TOTOBHOCTh U CHOCOOHOCTH K
MaTEeMaTHIECKOMYy OOpa30BaHMIO W CaMOOOPA30BAHHMIO HA MPOTSHKCHUHM BCEU JKU3HM,

10



FOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUM MPAKTHUUYECKUX 3a/1ad MaTeMaTU4YeCKOM
HaIpaBJIECHHOCTH;

7) 3K0JI0TN4eCKOTr0 BOCIIUTAHMS

c(hOPMUPOBAHHOCTh IKOJIOTHYECKOU KYJIBTYPhI, IOHUMAHWE BIUSHUS COIUATIBLHO-
SKOHOMMYECKUX TMPOIECCOB Ha COCTOSHUE NPUPOJHOM U COIMAIBLHOM Cpefbl,
OCO3HAHHWE TJIO0ATBHOTO XapakTepa »JKOJOTWYECKHX TMpoOJIeM, OpWEHTalus Ha
NPUMEHEHUE MaTeMaTUYECKUX 3HAHWUU Uil pelIeHUs 3ajad B 00JIACTH OKpYKarouen
cpedbl, IUIAHUPOBAHUE TIOCTYNKOB M OLEHKM HMX BO3MOXHBIX MOCIEICTBUN s
OKPY>KarolEen CPeIbl;

8) HeHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHNS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOW HAyKU Kak
chepbl YeT0BEUECKOMN JIeATEIbHOCTH, ATAIlOB €€ pa3BUTHSA M 3HAYMMOCTH JIJIsS Pa3BUTHS
IMBUJIM3ALlUM, OBJIQJICHUE SI3BIKOM MaTE€MaTUKH M MAaTE€MaTU4YECKOM KYJbTYpOW Kak
CPEACTBOM  I[O3HAaHWUS  MHUpPA, TOTOBHOCTh  OCYIIECTBJISITH  MPOEKTHYHD U
UCCIIEJIOBATENBCKYIO JIEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTebHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

ba3oBble Jornueckue aeiicTBU:

BBISIBIISITH W XapPAKTEPU30BATH CYILIECTBEHHBIE IIPU3HAKK MaTEMaTHYECKUX
00BEKTOB, MOHSATUM, OTHOIICHUN MEXKIY MOHSATUAMH, (POPMYJIHUPOBATH OMpEICICHUs
MOHSTUH, YCTaHABIMBATh CYIECTBEHHBIN TpPHU3HAK KiIacCU(pUKAIIMN, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIPMHUMATh, (QOPMYJIMPOBATH U TPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIIHHBIC
U OTpHUIIaTENIbHBIE, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHEIE;

BBISIBJISITh MAaTE€MAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHUS B
dakTax, MaHHBIX, HAOMIONCHUSX U YTBEPKACHUAX, Mpejiaratb KpUTEPUH A
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUNN;

JIeJIaThb  BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITENIBHO JOKA3aTeJIbCTBA MATEMAaTHYECKUX YTBEPKICHUN
(OpsiMble W OT MPOTUBHOIO), BBICTPAMBATH ApryMEHTALMIO, MPUBOAWTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CIOCO0 pelieHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BIOUpaTh HauboJiee MOAXOAIIUNA C YUYETOM CaMOCTOSITEILHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eiCTBUA:
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UCIIOJIB30BaTh BOMPOCHI KAk HCCIEIOBATCIIbCKUN WHCTPYMEHT IIO3HAHWSI,
dbopMyIHpOBaTh BOMPOCH], (HUKCUPYIOIMIUE MPOTHUBOPEUHE, MPOOIEMY, YCTaHABIUBATh
UCKOMOE W JaHHOe, (OPMHpPOBATH THUIOTE3y, APTyMEHTUPOBATH CBOIO IO3HIIHIO,
MHEHHE;

IIPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, MCCICAOBAHHE IIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKoro oOBEeKTa, SBJICHHSA, IMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSATENLHO (OPMYIMPOBAaTH OOOOIICHHWS] W BBIBOABI IO pe3yjbTaTam
IPOBENEHHOTO HAOJIOIEHHUS, UCCIAEAOBAHMS, OIIEHUBATh JOCTOBEPHOCTH MOIYYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 00OOIICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpoOIecca, a TakkKe BBIABUTATH
MIPEATOIOKEHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nundpopmaunmeii:

BBISIBJIATh JeUIIUTBI WH(OpMAIlUK, JaHHBIX, HEOOXOIWMBIX [JIsI OTBETa Ha
BOIIPOC U JJIS PEIICHUS 3a]1a4H;

BEIOWpaTh WHGOPMAIIMI0 W3 HWCTOYHWKOB pPAa3UYHBIX THIIOB, aHAIM3WPOBATH,
CUCTEMATU3UPOBATh W WHTEPHPETUPOBATH MHGOPMAIMIO PA3IUYHBIX BUAOB U (hopm
IPEICTaBJICHNUS,

CTPYKTYPUPOBAaTh HMH(POPMAILIUIO, TPEACTaBIATh €€ B Pa3NIHUHBIX (popMmax,
WLTIOCTPUPOBATH TPaPUUECKH;

OIICHUBATh HAJAEKHOCTh HHPOPMAIMHA IO CAMOCTOSITEIIBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMmyHnKkaTHBHBIE YHHBeEpCcaJbHbIe YueOHbIe NeiiCTBUA

OO0menne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUSIMH U
LeJIIMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO0 XOAY PELIEHUS 3aJaud, KOMMEHTHPOBATh
NOJIyYeHHBIN PE3ybTaT;

B XO0J€ OOCYXJEHMsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKJaeMOW TEMBI,
npoOsieMbl, pelaeMoi 3aJauM, BbICKA3bIBaTh WJIEH, HALIEJICHHbIE HA MOMCK pELICHMS,
COINOCTABJIATh CBOM CYXKICHHS C CYXACHUAMM JApPYTUX YYAaCTHUKOB JMajora,
0oOHapy>XMBaTh Pa3JIMuME U CXOACTBO IMO3UIIMI, B KOPPEKTHON PopMe (HopMyIHpoBaTh
pa3HOIJIacus, CBOU BO3PAXKEHUS;

IPEACTaBIATh pE3yJbTaThl PEHICHUS 3aJauyM, SKCIEPUMEHTa, HWCCIEAOBAHMS,
OPOEKTa, CaMOCTOSATENbHO BBIOMPAaTh (OpMaT BBICTYIUICHUS C YUY&TOM 3ajad
IPE3eHTaLNU U 0COOEHHOCTEN ayIUTOPHUH.
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PeryasiTuBHbIE YHUBepCAJbHbIE YUeOHbIE 1eiicCTBUS

Camoopranusanus:

COCTaBJISITh IIJIaH, aJTOPUTM pEHICHUs 3aJa4yd, BHIOMPATh CIOCOO pEeHIeHUs C
y4€TOM HMMEIOLIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBATH U
KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ yUETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIAJI€Th HaBbIKAMHU IO3HABATEIbHOU pePIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, HX pe3yJbTaTOB, BIAAETh CHOCOOAMHU
CaMOINPOBEPKHU, CAMOKOHTPOJS MpPOLECCa W pe3yJibTaTa PELICHUS MaTeMaTUYEeCKOU
3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IpU PEUNICHUM 3a7ayH,
BHOCUTh KOPPEKTHBBI B JICSITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJCHHBIX OIMIMOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSM, OOBSCHATH MPUYUHBI
JOCTHXKEHUS WM HEJOCTHXKEHUSI PEe3yJbTaTOB JAESTENbHOCTH, HAXOJIUTh OIIHUOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEILHOCTD:

NIOHUMATh M HCIOJb30BaTh NPEUMYIIECTBA KOMAaHAHOM W WHAMBUIYaIbHOM
paboThI MpU pelIeHUH YYeOHBIX 3aja4, MPUHUMATh 1eIb COBMECTHOU JEeSATEIHHOCTH,
IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, pacnpenensTb BUABI pPadoT,
JIOTOBApUBATLCS, OOCYXAaTh TMPOIECC W pe3yabTaT padoThl, 0000IIaTh MHEHUS
HECKOJBbKHUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYyKIeHus, OOMEH MHEHUH,
«MO3TOBbIE€ HITYPMbD» U HMHbBIE), BBIIOJIHATh CBOK 4acTh PabOThl U KOOPJIWHUPOBATH
CBOU JIEUCTBHS C IPYTMMH YJIE€HAMH KOMAaHJbI, OLIEHMBATh Kauye€CTBO CBOEro BKJIA/Ja B
OOIIHI MPOYKT MO KPpUTEPHUIM, CHOPMYJIUPOBAHHBIM YUYACTHUKAMH B3aUMOICUCTBUS.

HNPEIMETHBIE PE3YJIbTATBI

K xonmy obOydyennss B 10 kiacce oOydarOmMiAcs TOMYYHUT CJICTYIONTUE
IPEeIMETHBIE PE3yJIbTATHI MO OT/EIBHBIM TeMaM paloueil mporpaMmbl y4eOHOTO Kypca
«Anre0Opa u Hayaja MaTEMAaTHYECKOTO aHAJIU3ay:

Yucna v BBIYMCICHUSA:

CBOOOJTHO ONEPUPOBATH TOHATHUSMHU: PAIMOHATBLHOE YHUCIO, OECKOHEUHAs
nepuoaudecKkas 1po0b, MPOLEHTHI, HPPAIMOHAIIBHOE YHCIIO, MHOKECTBA PallMOHATBHBIX
U JICHCTBUTEIILHBIX YUCEI, MOAYJIb JEHCTBUTEIHLHOTO YUCIIA;

OPUMEHSITh JpOoOU M MPOIEHTHI JUIsl PEHICHUs MPUKIAIHBIX 3a/lay U3 Pa3IUYHbIX
OTpacier 3HAHUU U PEaJTbHOW KU3HU;
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OPUMEHATh NPUONMKEHHBIE BBIYMCIICHHS, MPaBWIA OKPYIJICHUS, NPUKUAKY U
OLICHKY pe3yJIbTaTa BbIYNCIICHNN;

cBOOO/IHO ONEPUPOBATH MOHATHEM: CTETIEHD C LIEJIbIM IT0Ka3aTeIeM, UCI0Ib30BaTh
NOAXOAAIIYI0 (OpMYy 3alUCU JEHCTBUTEIBHBIX YHCEN ISl PEIICHUS] MPaKTUYECKUX
3a/1a4 U MPEACTABICHUS JaHHBIX;

cBOOOZHO OMEpUpOBaTh NOHATHEM: apu(PMETUYECKUN KOpPEHb HaTypaIbHON
CTEIICHH,;

cBOOOIHO ONIEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeNeM;

CcBOOOZIHO omepupoBaThb MNOHATUSAMM: JorapudMm uuciaa, ACCITUYHBIE WU
HaTypaJbHbIE JIOTaApUDMBIL;

CBOOOJHO OMNEPUPOBATh MOHATHUSAMHU: CHUHYC, KOCHHYC, TAaHI'€HC, KOTaHI€HC
YHUCJIOBOTO apryMEHTAa;

OIIEPUPOBATH TOHATUAMM: APKCUHYC, APKKOCHHYC M AapKTAaHIE€HC YMCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEpaBEHCTBA:

cBOOOZIHO OMEpUpPOBATh MOHITHSAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHM-CIIEICTBUSA, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHSTh  PA3MYHBIE METOJbl  pEHICHUS  palMOHAJIBHBIX U JIPOOHO-
PaLlMOHAIIBHBIX YPABHEHUHN, IPUMEHATH METOJl HHTEPBAJIOB [UIsl PEILIEHUS HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: MHOTOWIEH OT OJHOW MepeMEHHOM,
MHOTOWIEH C LEJbIMU KO3(PUIMEeHTaMU, KOPHHM MHOTOWIEHA, MPUMEHATH JI€JICHUE
MHOI'OYJIEHA HA MHOTOWIEH C OCTATKOM, TeopeMy be3dy u teopeMmy Buera s pemenus
3a1ay;

CBOOOJHO OMNEPHUPOBATH MOHATHSAMHU: CHUCTEMa JUHEHWHBIX YpaBHEHHM, MaTpulla,
ONPEAEIUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICH, UCIIOIB30BaTh CBOMCTBA
onpenenuTens 2 X 2 i BBIYMCICHHUS €ro 3HA4YEHUs, IPUMEHATh ONPENCTUTENH IS
pElIEeHNs. CHUCTEMBI JIMHEHMHBIX YPaBHEHUH, MOJEIHMPOBATH PEANBbHBIE CHUTYallMU C
MIOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHWI, HCCIEHOBaTh MOCTPOEHHBIE MOJEIU C
NIOMOIIIBIO MATPHUIL U ONIPEAETUTENEH, HHTEPIIPETUPOBATH MTOIYUYECHHBIA PE3YJIbTAT;

UCII0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJI IPeoOpa30BaHUsl BhIPAKEHUH;

BBINIOJIHATHh MPE0oOpa30BaHUsI YUCIOBBIX BBIPAKEHUN, COJIEpKAIIMX CTENEHU C
palMOHAIIBHBIM II0KA3aTeIIEM;

UCIIOJIb30BaTh CBOMCTBA JorapudMOB g TPeoOpa3zoBaHUs JIOTAPUPMUIECKUX
BBIPAKECHUU;

CBOOOJHO OIEpUPOBATh NOHATHUSAMU: HPPALMOHANIBHBIE, TIOKa3aTelbHbIE U
jorapuMHUYECKUE YpaBHEHHS, HAXOJUTh UX PEUICHHs C MOMOIIbIO PaBHOCHUIBHBIX
IIEPEXO0I0B UIIN OCYIIECTBIISAA IPOBEPKY KOPHEM;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYJbl IJsi MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUM;

14



cBOOO/IHO ONEPHPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, TPUMEHSITh
HeoOXomuMble (OPMYINBI JJIsi PEUICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
YPaBHEHUI;

MOJIEJIUPOBaTh peaibHbIE CUTYallUd HA SI3bIKE aJreOpbl, COCTABIATH BHIPAXKCHHUS,
ypaBHEHHUs, HEPABEHCTBA IO YCJIOBHUIO 3a/1a4H, MCCIEAOBATh MOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAaHUEM arIapaTa anreOpol.

DOYyHKIUU U TPAPUKH:

CcBOOOZHO OIEpUpPOBaTh MOHATUSAMU: (QYHKIUS, CIOCOOBI 3anaHusl (YHKIUH,
B3aMMHO OOpaTHbIe (DYHKIMU, KOMIO3ULIUA (PYHKIUH, Tpaduk (QYHKIHH, BBIMOIHSITH
aJIeMeHTapHbIe TpeoOpazoBaHus rpa@uKoB QyHKIIHIL;

CBOOOMHO OMEpPHpPOBaTh TMOHATHUSAMHU: O0JIACTH OIpEAeTeHUs] U MHOXKECTBO
3HaYeHUN (DYHKIMH, HYJTU QYHKIIAN, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA,

CBOOOJHO  OMEpUpOBaTh TMOHATUSAMHU: UYETHBIE U  HEYETHBIE  (DYHKIIUH,
nepuogudyeckue (QYyHKIHUH, MPOMEKYTKH MOHOTOHHOCTH (YHKLIHUHU, MAKCUMYMbl U
MUHAMYMBI ~ (QYHKIIMU, HauOoONbIIee W HAaWMEHbIIEe 3HAYeHUE (QYHKIMA Ha
IPOMEXKYTKE;

CBOOOJHO OMEpUPOBATH MOHATHUAMH: CTENEHHAs (QYHKIUS C HATypajdbHBIM U
HEeJbIM [OoKa3aTejaeM, Tpaduk CTEeneHHOW (YHKIMU C HaTypaJibHbIM U II€JIBIM
nokasarenieM, Tpaduk KOpHS N-0Ml cTemeHW Kak (yHKIUU OOpaTHOW CTENEHU C
HATYypaJbHBIM MOKa3aTeIeM;

OTEpUpPOBATh TMOHATUSMHU: JUHEHHAas, KBaJapaTWyHas © JAPOOHO-TMHEHHAs
(GYHKIMH, BHITIOTHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U MTOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO OMEpUpPOBATh TMOHATUAMH: TIOKa3aTellbHas U JorapupMuyeckas
dbyHKUIMHU, WX CBOMCTBa W TrpaduKH, HCIONB30BAaTh MUX TpaduKd AJid pElIeHUs
YPaBHEHHU;

CBOOOZIHO  OMEpUPOBATH MOHITUSIMH: TPUTOHOMETPUYECKAs  OKPY>KHOCTb,
oTpe/ielieHNe TPUTOHOMETPUIECKUX (PYHKIIUNA YUCIOBOTO apTyYMEHTa;

UCIOJIb30BaTh rpaduku PYHKIMN I UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEN
NP pEIICHUU 3a7ad U3 JAPYTHX y4eOHBIX MPEAMETOB M pPEaabHOW KU3HH, BBIPAXKATh
(dopMynaMu 3aBUCUMOCTH MEXAY BETHUNHAMU;

Hauajia MaTeMaTH4eCcKOro aHaJIn3a:

CBOOOJHO OMEpUpOBaTh MOHATUAMU: apuUPMETHUecKass M TeoMeTpHUYecKas
nporpeccusi, OECKOHEYHO YOBbIBaromias T€OMETpUYecKas Nporpeccusi, JTUHEHHBIA U
AKCIIOHEHUIUATBHBIN POCT, (opMysa CIOXKHBIX MPOLEHTOB, UMETh MPEACTABICHHUE O
KOHCTAHTE;

UCTIONb30BaTh MPOTPECCHM [UIsl PEIICHHS pealbHbIX 3a]ad MPHUKIATHOTO
XapakTepa;
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CBOOOJHO ONEPUPOBATH MOHATUSMHU: IOCIEIOBATEIBHOCTb, CIOCOOBI 3aJaHUs
MOCJIEIOBATENBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIIEI0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apPO’KJICHUS] MATEMATHYECKOTO aHalIN3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OMNEPUPOBATH MOHSTHIMU: HENpPEphIBHbIC (YHKIIMH, TOYKH pa3pbiBa
rpaduka GyHKIMH, aCUMITOTHI rpaduka QyHKIUU;

cBOOOMHO oOmepupoBaTh MOHATHEM: (yHKIMS, HENpepblBHAsI Ha OTPE3Ke,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUIM JIJIsl pEICHUs 3a/1a4;

CBOOOJHO OMEpPUPOBATH MOHSATHUSMH: TIEPBas U BTOpas MPOU3BOJHBIC (DYHKIIHH,
KacarenpHas K rpaduky QyHKINY;

BBIYUCIIATH IPOU3BOAHBIE CYMMBI, TPOU3BEACHUS, YACTHOIO U KOMIIO3ULMHU JIBYX
GbyHKIMH, 3HaTh TPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIB30BATh TEOMETPUICCKUN 1 (DU3UIECKUN CMBICI MPOU3BOTHON JIJISl PEIIICHMUSI
3a7ad4.

MHoxkecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUIAMH: MHOKECTBO, ONEpalliU HAJl MHOKECTBAMM,

WCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIM anmnapar il OMUCAaHUS PEabHbIX
IIPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a]1a4 U3 APYTHUX y4eOHBIX MPEAMETOB;

CBOOOJTHO OMNEPHUPOBATH TMOHATHSIMHU: OIpe/Ae/ieHHe, TeopemMa, YypaBHEHHUE-
CJIEJICTBHE, CBOWMCTBO MAaTEMAaTHYECKOTO OOBEKTa, JOKA3aTeIbCTBO, PABHOCHIIbHBIE
YPaBHEHHS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oOydYaromuiicss TMOJYyYHUT CJEAYIOUIUE
IPEeIMETHBIE Pe3yJIbTATHI M0 OTAEIBLHBIM TeMaM pabodeil mporpaMMbl Y4eOHOTO Kypca
«Anrebpa 1 HaYaJla MATEMaTUYECKOTO aHATTU3a:

Yucsa v BBIYUCICHUSA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: HATypPAJTIbHOE M LIEJI0€ YHUCIIO, MHOXKECTBA
HATypaJIbHBIX U LEJIBIX YUCEN, UCIOIB30BATh MIPU3HAKU JAEIUMOCTH 1enbix yucen, HOJJ
u HOK HaTypanbHBIX yncen ISl pelIeHHs 3a/1ad, IPUMEHSITh anroput™ EBkinuna;

CBOOOJTHO OTEPUPOBATH MOHATUEM OCTATKa [0 MOJYJIIO, 3alUChIBATh HATypaJIbHbIE
YHUCIa B pa3JIMYHbBIX MTO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OIEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUJIEKCHBIX YHCEJ, NPEICTaBIATh KOMIUIEKCHBIE YHWciIa B ainreOpanvyeckol u
TPUTOHOMETPHUUYECKOU (OpME, BBITIONHATh apUPMETHUECKHE ONEeparii ¢ HUMH U
U300paXkaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEpUPOBATh NOHATHUSAMHU: HppAIMOHANBHBIE, TOKa3aTeIbHbIE U
norapuMUYECKHEe HEPABEHCTBA, HAXOJIUTh WX PEIICHUS C TIOMOIILI0 PAaBHOCHUIIBLHBIX
IIEPEX0/I0B;

OCYIIECTBISITh OTOOP KOpHEN MPH PElIEHUU TPUTOHOMETPUUYECKOTO YPABHEHUS;
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CBOOOJHO  ONEpUPOBaTh  TMOHATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO,
OpPUMEHATh  HEoOXoaumble  (OpMyibl  JJIsi  pEIIeHUs  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO OIEpUPOBATh MOHATHUSMU: CHUCTEMA M COBOKYIHOCTh YpPaBHEHUH WU
HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIECACTBUA, HAXOIWUTH pPELICHUSA
CUCTEMBI M COBOKYITHOCTEH pAalHOHAIBHBIX, WPPALUOHAIBHBIX, II0KA3aTEJIbHBIX U
Jorapu(pMUUYECKUX YPABHEHHUI U HEPABEHCTB;

pelath palroHajibHble, UPPAllMOHATIBHBIC, MTOKa3aTeIbHbIe, JorapuMuiecKkue u
TPUTOHOMETPUYECKHUE YPAaBHEHUS U HEPABEHCTBA, COACPIKaIe MOYJIN U IapaMeTpBI;

OPUMEHATh TpapUuecKre METOIbl JJsl PEIICHUs YpPaBHEHUM U HEPAaBEHCTB, a
TaKXXe 3a7ay4 C llapameTpaMy;

MOJICJIMPOBATh PEabHBIE CUTYAIlMH Ha SI3bIKE ajareOpbl, COCTABISATh BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3aJayd, MCCIEN0BaTh
IIOCTPOEHHBIE MOJIEIM C HCIOJB30BAaHUEM ammnapara anreOpbl, HUHTEPIPETUPOBATH
IIOJIy4YE€HHBIN pe3yJIbTarT.

DOyHKUUA U TPAPUKH:

CTpOUTH TpaduKU KOMIIO3ULIMK (PYHKIMA C TIOMOIIBIO  BJIEMEHTApHOTO
UCCJIEJIOBAHUS U CBOIMCTB KOMITIO3ULIUU ABYX (QYHKIUII;

CTPOUTHh I'€OMETpUUYECKHe O0pa3bl YpaBHEHUN M HEPABEHCTB HA KOOPIAMHATHOMN
IIJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: TPA(UKN TPUTOHOMETPUUYECKUX PYyHKUINNA;

OPUMEHATH (GYHKIUU AJISE MOJICITUPOBAHUS U UCCIIEI0OBAHUS pealbHBIX MPOIIECCOB.

HayvaJjia MaTeMaTH4€CKOr0 aHAJIN3A:

UCIOJIb30BaTh MPOU3BOJHYIO Ul MCCIEA0BaHUSA (PYHKIMM HAa MOHOTOHHOCTH U
3KCTPEMYMBI;

HaXOoAWTh HamOOJbIllee M HaWMEHbIIee 3HAueHUS (QYHKIMH HEMPEepPhIBHOW Ha
OTpPE3KE;

UCIIOIB30BaTh IPOM3BOAHYIO JUIA HAXOXIECHHMS HAWIyYlIero pELIeHUs B
IIPUKJIAAHbIX, B TOM YHCJIE COLMAJIbHO-DKOHOMMYECKUX, 3a1ayax, I OIpEIeIICHUs
CKOPOCTHU U YCKOPEHHUsI MPOLECCa, 3aJaHHOTO (POPMYJION MU rpaduKoM;

CBOOOJHO OMEpHUpPOBATh MOHATHUSIMH: NEPBOOOpa3Hasi, ONpPEeNeIEHHbIM WHTErpal,
HaXOJWThb NEPBOOOpa3HbIE HIIEMEHTAPHBIX (YHKUMHA M BBIUUCIATH HHTErpan 1o
dbopmyne Herorona-JletiOnuia;

HaXOAUTH IJIOUIA/IN IUIOCKUX GUTYP U OOBEMBI TEN ¢ TOMOLIBIO UHTETPAJIa;

VMETh [PEACTABICHUE O MaTeMaTUYECKOM MOJIECIMPOBAHMM Ha IpUMepe
coctaBieHus U PpepeHInaNIbHBIX YPaBHEHUN;

pelars OPUKIAAHBIE 3aJadyd, B TOM YHCIE COLHMAIBHO-DKOHOMUYECKOIO H
(u3nyecKoro xapakrepa, CpeACTBaMH MAaTEMaTUYECKOTO aHAIM3A.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutpoaburie  Mpaxruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI

MHOXECTBO IEHCTBUTEIIBHBIX YHACEIL.

MHorounensl. PanimoHanpHble ypaBHEHHS U 24 1

HepaBeHCTBA. CHCTEMBI JIMHEHHBIX

ypaBHEHUH

Oyukiun u rpapuku. CreneHHas QyHKIHS ¢ 12 1

LIEJIBIM T10Ka3aTelIeM

Apudmernueckuii KOpeHb N-0if CTETeHN. 15 1

WppannonanbHble ypaBHEHUS

[Toka3zarenbHas ¢pyHkuus. [loka3arenbHble 10 1

yYpaBHEHUs

Jlorapudgmuueckas QyHKIIUS. 18 1

Jlorapudmuueckre ypaBHEHUs

TpuroHomeTprudeckue BeIpaXXeHNs U 29 1

yYpaBHEHUs

[TocnenoBaTenbHOCTH U IPOTPECCUN 10

Henpepeieabie pynkuuu. [Iponssoanas 20

[ToBTOpenue, 06001IeHNE, CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KITACC

KoanvecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n MPOrpaMMbl Bcero Kontpoarueie  Tpaxkruueckue oOpa3oBaTeJibHbIE
padoThbI padoThbI pecypesI

UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 29 1

IPOM3BOTHOU

[lepBooOpa3Hast 1 UHTETPa 12 1

I'paduku TpuroHOMEeTpHUECKUX () YHKITHHA. 14 1

TpuroHomeTpuveckne HepaBEHCTBA

WppanuonansHbie, MOKa3aTeIbHBIC U 24 1

JorapupMUIECcKie HEPaBEHCTBA

KommuiekcHble uncna 10

HatypanbHble u 1ienbie grcia 10

CucteMbl pallMOHATIBHBIX, UPPALIMOHATIBHBIX

MIOKA3aTeIbHBIX U JIOTapu(pMUUECKUX 12 1

ypaBHEHUH

3ana4yy ¢ napaMeTpamu 16 1

[ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS 16 )

3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuyecTBo 4acoB

Bcero

KonTpoJbnbie
padoThI

IIpakTH4eckune
padoTsbI

Jara
U3y4eHust

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE PeCypChl

MHoecTBO, oniepaluu HaJl
MHO>KE€CTBaMHU U MX CBOICTBa
Huarpammel Diinepa-Benna
[IpuMeHeHue TeopeTHKo-
MHOECTBEHHOTO anrmapara s
penieHus 3aaaqy

https://m.edso00.ru/91ZKXD884

https://m.edso0.ru/6A75109KA

https://m.edso00.ru/F99Z2682PX

ParnonanbHbIe ncIa.
O6BIKHOBCHHLIC U JCCATUYHBIC
Ipo0Ou, TPOIEHTHI, OECKOHEYHbBIE
MepuoIuYecKue Ipoou

https://m.edso00.ru/LTS2XKI2C

PanmonanbHele uncna.
OOBIKHOBEHHBIE U IECTUYHBIC
ApoOu, MPOLEHTHI, OECKOHEUHBIE
MepuoIuYecKue Ipoou
[Ipumenenue apobeii u
MPOLIEHTOB YIS PEIICHUS
MPUKIIAJHBIX 33124
[Ipumenenue apobeit n
MPOLEHTOB JIs1 PEIIECHUS
NPUKITAIHBIX 3a/1a4

JlelicTBUTENbHBIC YUCTIA.
PanmonansHeie

https://m.edsoo.ru/SEDOB3EK2

https://m.edsoo.ru/OEPEO5IWI

https://m.edsoo.ru/NVFYZJHRP

https://m.edso00.ru/P7VKRZOSG
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https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/6A75109KA
https://m.edsoo.ru/F99Z682PX
https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/0EPEO5IWI
https://m.edsoo.ru/NVFYZJHRP
https://m.edsoo.ru/P7VKRZOSG

HUppaluOHAJIBHBIC YHUCJIa

ApudmeTrueckue oneparuu c
HeﬁCTBHTeHBHBIMH qucjiaaMu

https://m.edsoo.ru/B6MRUCVWY

10

Moayib IeUCTBUTEIBHOTO YUCA
U €r0 CBOMCTBA

https://m.edsoo.ru/PUL6AZVIW

11

[TpubmmxEéHHBIC BEIYUCIICHHUS,
MpaBujIa OKPYIJICHUS, IPUKUIKA
U OLICHKA PEe3yJbTara
BBEIUMCIICHUH

https://m.edsoo.ru/SRFTXG6E3

12

13

14

15

16

17

18

OCHOBHBIE METO/IbI PEIIECHUS
LENbIX U JPOOHO-pallMOHATBHBIX
YpPaBHEHUHN U HEPABEHCTB

OCHOBHBIE METO/BI PEIICHUS
LEJIBIX ¥ JPOOHO-pallMOHATIBHBIX
ypaBHEHHI U HEPaBEHCTB

OCHOBHEBIE MCTOJbI pCHICHUA
LEJIBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB

MHorouyieHs! 0T OHOU
nepeMeHHou. [lenenue
MHOTO4JIEHAa HA MHOTOYIEH C
octaTtkoM. Teopema besy

MBHOTOo4JIeHBI C IEIBIMU
koddunuenramu. Teopema
Bueta

Pemenne cucremM TUHEHHBIX
ypaBHEHUN

Pemrenne cucteM THHENHBIX

https://m.edsoo.ru/CM8WFBMJ8

https://m.edsoo.ru/YE28LQQJ2

https://m.edsoo.ru/Z395M64DM

https://m.edsoo.ru/PBIEYHJZF

https://m.edsoo.ru/1E183555U

https://m.edsoo.ru/ICEJDO5GK
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https://m.edsoo.ru/B6MRUCVWY
https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/8RFTXG6E3
https://m.edsoo.ru/CM8WFBMJ8
https://m.edsoo.ru/YE28LQQJ2
https://m.edsoo.ru/Z395M64DM
https://m.edsoo.ru/PBIEYHJZF
https://m.edsoo.ru/1E183555U
https://m.edsoo.ru/ICEJDO5GK

19

20

21

22

23

24

YpaBHEHUN

Marpuiia cuCTEMbI TUHEUHBIX
ypaBHeHu. Onpeaenurens
MAaTpHIIbl 2%X2, €ro
T€OMETPUUYECKHUIN CMBICT U
CBOICTBA; BLIYUCICHHE €0
3HAYCHUS

Onpenenurens MaTPUILI 2X2, €10
F€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYMCIICHHUE €TI0
3HAYCHUS

ITpumeHneHnue onpenenuTens s
pELIEHHs CUCTEMBbI JIMHEHHBIX
YpaBHEHUN

Pemenune nmpukiiaaHbix 3aaa4 ¢
TIOMOIITbI0 CUCTEMBI JIMHEHHBIX
ypaBHEHUH

Pemenne nmpukinagHelx 3a1a4 C
IIOMOILBIO CUCTEMBI JINHEUHBIX
YpaBHEHUH

KonTponbHas pabora:
"PanimoHanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JUHEHHBIX YpaBHEHUH"

https://m.edsoo.ru/BAM2QCKWEF

https://m.edsoo.ru/SMZUEKYQJ

https://m.edsoo.ru/9P3E3FF4Z

https://m.edsoo.ru/IKJE16E2L

https://m.edso0.ru/A9H81W33G

https://m.edso0.ru/OHOPJ57VZ

25

®Oynkuus, cnocoObl 3a1aHus
¢bynkuuu. Bzaumuo o6patHbie
¢ynkunu. Komnosunms ¢yHkmii

https://m.edso00.ru/1XYSI5M28

26

I'paduk pyHkumu.

https://m.edsoo.ru/7JGTFZZY A
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https://m.edsoo.ru/BAM2QCKWF
https://m.edsoo.ru/3MZUEKYQJ
https://m.edsoo.ru/9P3E3FF4Z
https://m.edsoo.ru/IKJE16E2L
https://m.edsoo.ru/A9H81W33G
https://m.edsoo.ru/0HOPJ57VZ
https://m.edsoo.ru/1XYSI5M28
https://m.edsoo.ru/7JGTFZZYA

27

28

29

30

31

32

33

34

35

DneMeHTapHbIe TPeoOpazoBaHus
rpaduKoB PyHKITHI

O6actpb omnpeesieHus u
MHO>KECTBO 3HAUCHUI (QYyHKIIUU.
Hymu gynkuu. [TpomexyTku
3HAK MOCTOSIHCTBA

UéETHble 1 HEYETHBIE (PYHKITUH.
[Tepuoanueckue GyHKIUH.
[TIpoMekyTKM MOHOTOHHOCTH
byHKIAHA

MakcumMymMbl U MUHUMYMBI
¢bynkun. Hanbomnsiiee u
HauMeHbIllee 3HaYeHUe PyHKIUU
Ha IIPOMEKYTKE

JInnelinas, kBaapaTu4yHas U
npoOHO-MMHEHHAS QYHKIHH
DneMeHTapHOEe UCCIIEI0OBaHKE U
MOCTPOCHHE TPAPHUKOB ITHX
byHKIUH

DneMeHTapHOE UCCIIEIOBAHNE U
MOCTpOeHUE TPadhUKOB ITUX
byHKIUH

CreneHb ¢ LEbIM OKa3aTEeIEM.
bunom Herorona

CreneHs ¢ LETbIM [T0OKA3aTEIEM.
bunom Herorona

CrenenHast GyHKLUSA C
HaTypaJIbHBIM U LIEJIbIM

https://m.edsoo.ru/VUOHQSOCV

https://m.edsoo.ru/NTM7RJGX4

https://m.edsoo.ru/ZOMNG672NG

https://m.edsoo.ru/BZDF8VYZT

https://m.edso00.ru/CP7UKTI1V

https://m.edsoo.ru/NAJFF14CO

https://m.edso0.ru/2ST9QOM2GO

https://m.edsoo.ru/K6XLQ4UJX

https://m.edso0.ru/072LC5R6V
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https://m.edsoo.ru/VU0HQS0CV
https://m.edsoo.ru/NTM7RJGX4
https://m.edsoo.ru/Z0MN672NG
https://m.edsoo.ru/BZDF8VYZT
https://m.edsoo.ru/CP7UKTI1V
https://m.edsoo.ru/NAJFF14CO
https://m.edsoo.ru/2ST9QM2GO
https://m.edsoo.ru/K6XLQ4UJX
https://m.edsoo.ru/072LC5R6V

36

37

38

nokasateneM. E€ cBolicTBa n
rpadux

KonTponbhas pabora:
"Crenennas Gpyukmus. E¢
CBOMCTBa U rpaduk"

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €0
CBOICTBa
Apudmerndeckuii KOpeHb
HAaTypaJIbHOM CTEIIEHU U €r0
CBOMCTBA

https://m.edsoo.ru/431WRJ3Y2

https://m.edsoo.ru/VEMYOBI1CV

https://m.edsoo.ru/BANSPUZEB

39

40

41

42

43

44

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPAKEHUH, COEPIKALUX
CTETEHU U KOPHU
ITpeoOpa3oBaHus UUCIOBBIX
BBIpKEHUI, COIepIKaIUX
CTENEHU U KOPHU
[TpeobOpazoBanHms YUCITOBBIX
BBIPAXEHUI, COIEPIKAIINX
CTETIeHU U KOPHU

HppanuroHanbHble ypaBHEHMS.

OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATIbHBIX YPaBHEHUM

HppanuroHanbHbIe ypaBHEHMS.

OCHOBHBIE METOABI PELICHUS
MPPALMOHAIBHBIX YPaBHEHUN

HppanmoHanbHble ypaBHEHUS.

OcHoBHBIE MCTOJbI pCHICHUA

https://m.edsoo.ru/VR15USBDE

https://m.edsoo.ru/PRR3BH17H

https://m.edsoo.ru/GMO7CPCQG

https://m.edsoo.ru/DHW5QA79M

https://m.edso0.ru/DN896TF02

https://m.edsoo.ru/1X40FENHPA
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https://m.edsoo.ru/431WRJ3Y2
https://m.edsoo.ru/VEMYOB1CV
https://m.edsoo.ru/B4NSPUZEB
https://m.edsoo.ru/VR15USBDE
https://m.edsoo.ru/PRR3BH17H
https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/DHW5QA79M
https://m.edsoo.ru/DN896TF02
https://m.edsoo.ru/1X40FNHPA

45

46

UppalMOHATILHBIX YPaBHEHHI

PaBHOCHIBHEBIE nepEXoanl B
PEIICHUN UppAllMOHATIBbHBIX
ypaBHEHUH
PaBHOCHIBHEBIE nepexoanl B
PCHICHUHN UppaAllUOHATIbHBIX
ypaBHEHUH

https://m.edsoo.ru/0O2VV516B4

https://m.edso0.ru/RPXZVEMHT

47

PaBHOCHIBHBIE Nepexoanl B
PEIICHUN UppALlMOHAJIbHBIX
YpaBHEHUI

https://m.edso00.ru/261843DBS

48

49

50

51

52

53

PaBHOCHIIBHEIE TEpEXOBI B
peLIeHUN UPPALMOHATIBHBIX
yYpaBHEHUN

CaoiicTBa 1 rpaduK KOpHs N-0it
CTEIEeHH KaK (PyHKIIUN 0OpaTHOM
CTEICHHU C HaTypabHBIM
nokasaresiem

CaoiicTBa 1 rpaduK KOpHs N-0it
CTENEHU KaK QYHKIIMHU 0OpaTHOU
CTETEeHU C HAaTYPaJbHBIM
nokasaresiem

Konrtponsnas padora: "CpoiicTBa
1 rpaduK KOpHS N-0i CTENEHH.
Wppanmonaneubie ypaBHeHUS"
Crenens ¢ paloHaIbHBIM

oKa3aTeJIEM U €€ CBOUCTBA

Crenenb ¢ palnoOHaIbHBIM
oKa3aTeJIEM U €€ CBOUCTBA

https://m.edso00.ru/O87ZL0E2K

https://m.edso0.ru/8JLO4FGQ9

https://m.edsoo.ru/JOHAUMLOM

https://m.edsoo.ru/01A6HO8VZ

https://m.edsoo0.ru/SPMBUKOGP

https://m.edsoo.ru/HFJPEPWL9
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https://m.edsoo.ru/O2VV5I6B4
https://m.edsoo.ru/RPXZVFMHT
https://m.edsoo.ru/261843DBS
https://m.edsoo.ru/O87ZL0E2K
https://m.edsoo.ru/8JLO4FGQ9
https://m.edsoo.ru/JQHAUMLOM
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/3PMBUK0GP
https://m.edsoo.ru/HFJPEPWL9

54

55

56

Crenens ¢ panoHaIbHBIM
MoKa3aTeyieM U €€ CBOKCTBA
[TokazatenpHas GpyHKIHS, €€
CBONCTBa U Tpaduk
Hcnonk3oBanue rpaduka
(GyHKIMU 715 peIIeHust
ypaBHEHUH

https://m.edsoo.ru/HDVG5NJ1T

https://m.edso0.ru/T7TGPDUVRM

https://m.edsoo.ru/NI1171IBM

57

Hcnonb3oBanue rpaduka
(byHKIMU 1715 peIIeHust
YpaBHEHUI

https://m.edsoo.ru/9PE3YWZ25

58

59

60

61

62

63

64

IloxazaTennHBIE YpaBHCHHUH.
OcHoBHBIC MCTOJbI pCHICHUA
IIOKa3aTCJIBbHBIX ypaBHCHPIf/'I

[TokazarenbHbIE ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeNbHBIX YPaBHEHUN

[Toka3zaTenbHbIE ypaBHEHUS.
OCHOBHBIE METOZBI PEIICHUS
ITOKa3aTeJIbHBIX YPAaBHEHHI
Konrponbnas pabora:
"[lokazarenbHast QyHKIMS.
ITokazarenbHble ypaBHEHUS"
Jlorapugm uncna. CoiicTBa
norapudma

Jlorapudm uucna. CoiicTBa
nmorapudma

Jlorapudm uucna. CBoiicTBa
norapudma

https://m.edsoo.ru/NXLINJSWM

https://m.edsoo.ru/ITA6IMG1X

https://m.edsoo.ru/YWT7H8GT7

https://m.edsoo.ru/HNIC60AKS8

https://m.edso0.ru/E2G7K9QW6

https://m.edsoo.ru/192RS5MOM

https://m.edsoo.ru/EMCQ4R3B7
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https://m.edsoo.ru/HDVG5NJ1T
https://m.edsoo.ru/T7GPDUVRM
https://m.edsoo.ru/NII171IBM
https://m.edsoo.ru/9PE3YWZ25
https://m.edsoo.ru/NXLINJ5WM
https://m.edsoo.ru/1TA6IMG1X
https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/HNIC6OAK8
https://m.edsoo.ru/E2G7K9QW6
https://m.edsoo.ru/I92RS5MOM
https://m.edsoo.ru/EMCQ4R3B7

HGCHTI/I‘IHHe " HaTypaJIbHBIC

65 https://m.edsoo.ru/NBUG10GSP

Jorapupmbl
ec € ¥ HaTypaJbHbIE

66 JlecATITHbIC H HATYpATBHEL https://m.edsoo0.ru/EMWTCSPQY
sorapudmMbl
IIpeoOpasoBanue AXKCHHIA,

67 PCODPASOBARHE BLIpAKCHIL https://m.edsoo.ru/OQF9WHEX5
COJIep KALIHNX JIOTapU(MBI
[Ipeo6 i

68 PEODPAIOBALHE BRIpANCHIH, https://m.edsoo.ru/LXMJ44QAU
COJIepKALIHX JIOTapU(MBI
[Ipeo6 i

69 PEODPASOBALTHE BRIpACHH, https://m.edso0.ru/EP6U39XNM
coJiepKalux jJorapupmMbl
Jlora ecka KIIHs, e

70 rapuMiriecias ymki, e hitps://m.eds00.ru/8TW3GXDH6
CBOICTBa U Tpaduk
1 N

71 OrapuMIecias GyHiL, ¢ https://m.edso0.ru/KY GOCASAF
CBOWCTBA U TpaduK
Hcnons3oBanue rpaduka

72 (GYHKITUH JUIS pEIICHHS https://m.edsoo.ru/V8LWTS50G
YpaBHEHUN
Hcnons3zoBanue rpaduka

73 GYHKITUY IS pEIICHUS https://m.edsoo.ru/5CIKV1ZUF
ypaBHEHUH
Jlorapugmuueckue ypaBHEHHUs.

74 OCHOBHBIE METO/IbI PEIICHUS https://m.eds00.ru/STONRDYGS
Jorapu(pMUUECKUX ypaBHEHUIN
Jlorapugmuueckue ypaBHEHHUs.

75 OCHOBHBIE METO/BI PELLICHUS https://m.edso00.ru/22FDXMI4S
JorapupMHUUECKUX ypaBHEHUN
JI .

76 OrApUMIECKIC YPABHCIHlLS https://m.edso.ru/Z2GEE6311

OcHoBHBIC MCTOJbI pCHICHUA
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https://m.edsoo.ru/NBUG10GSP
https://m.edsoo.ru/EMWTCSPQY
https://m.edsoo.ru/OQF9WHEX5
https://m.edsoo.ru/LXMJ44QAU
https://m.edsoo.ru/EP6U39XNM
https://m.edsoo.ru/8TW3GXDH6
https://m.edsoo.ru/KYG9C4S4F
https://m.edsoo.ru/V8LWTS50G
https://m.edsoo.ru/5CIKV1ZUF
https://m.edsoo.ru/STONRDYGS
https://m.edsoo.ru/22FDXMI4S
https://m.edsoo.ru/Z2GEE63I1

77

78

JorapuMUUECKUX ypaBHEHUI

PaBHOCHIIBHBIE TEpEXOIbI B
pelIeHnn JorapupMUIECcKuX
ypaBHEHUH

PaBHOCMIIBHBIE TEPEXObI B
peLIeHUH JTOTapuPMHUECKUX
ypaBHEHUH

https://m.edsoo.ru/SWDPQWD14

https://m.eds00.ru/OVYGSNTLD

79

Konrponbnas pabora:
"Jlorapudmuueckas QyHKIUS.
Jlorapugmuueckue ypaBHeHHs"

https://m.edsoo.ru/I8SPXC5ZEA

80

81

82

CuHyc, KOCUHYC, TAHT'€HC U
KOTAHT'€HC YHUCIIOBOTO apryMeHTa
CuHyc, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHUCIIOBOTO apryMeHTa
ApKCHUHYC, apKKOCHHYC U
apKTaHTE€HC YUCIIOBOTO
apryMeHTa

https://m.edsoo.ru/YAGEE8VC3

https://m.edsoo.ru/FOW50Q8FFL

https://m.edsoo.ru/A20WOVOPY

83

ApKcuHyC, apKKOCUHYC U
apKTaHI€HC YNCIOBOIO
aprymeHra

https://m.eds00.ru/9A0XNXSJ0

84

85

TpuronomeTtpuyeckas
OKpPY>KHOCTb, OIIPE/ICIICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUH
YKCJIOBOTO apryMeHTa

Tpuronomerpuyeckas
OKPY>KHOCTb, OIpe/ieJICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUIH
YKCJIOBOTO apryMeHTa

https://m.edsoo.ru/YA3XPQ1JL

https://m.edsoo.ru/7TEBAMGFBR
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https://m.edsoo.ru/9WDPQWD14
https://m.edsoo.ru/0VYGSNTLD
https://m.edsoo.ru/I8PXC5ZEA
https://m.edsoo.ru/YAGEE8VC3
https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/A20WOV0PY
https://m.edsoo.ru/9A0XNXSJ0
https://m.edsoo.ru/YA3XPQ1JL
https://m.edsoo.ru/7EBAMGFBR

OCHOBHEBIE TPUT'OHOMETPUICCKUC

86 https://m.edso0.ru/7G41UGG6B
bopMmybI
O

87 CHOBHDIC TPHTOHOMETPIHCCIHe https://m.edsoo.ru/JBBBG5ATI
hopmyIb
O

88 CHOBHBIC TPHTOHOMETpHHLCIHE https://m.edso00.ru/C5YUBTBTC
bopMmybI
O

89 CHOBHRIC TPHIOHOMCIPIACCIHE https://m.edso0.ru/6GNQGH5MV
bopMmybI
[TpeobpazoBanue

90 TPUTOHOMETPHYCCKHX https://m.edsoo.ru/U9M91UJIVJ
BBIPAKECHHI
[IpeobpazoBanue

91 TPUTOHOMETPUIECKUX https://m.edsoo.ru/MEB4SJ2PW
BBIPAYKECHUI
[Ipeo6pa3oBanue

92 TPUTOHOMETPUUECKHUX https://m.edsoo.ru/RINAIF49S
BBIpaKCHUIN
[TpeobOpaszoBanue

93 TPUTOHOMETPUUECKHUX https://m.edsoo.ru/6EH5SHHHY
BBIPaKCHUN
P

94 cHicHie TpHrOHOMeTqueCKHX https://m.edsoo.ru/L GDUR382T
ypaBHEHUU
P

95 clierme TPHFOHOMGTPH%CKHX https://m.edso0.ru/PQLVEZ6JE
ypaBHEHUI
P

96 CHICHIE TPHIOHOMETPHHCCIIX https://m.eds00.ru/QOK5GFZ7H
ypaBHEHHIA
P

97 CHICHHE TPUTOHOMETPHHACCRMX https://m.edsoo.ru/YRO5D8PZ5

YpaBHEHUU
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https://m.edsoo.ru/7G41UGG6B
https://m.edsoo.ru/JB8BG5ATI
https://m.edsoo.ru/C5YUBTBTC
https://m.edsoo.ru/6GNQGH5MV
https://m.edsoo.ru/U9M91UJVJ
https://m.edsoo.ru/MEB4SJ2PW
https://m.edsoo.ru/R9NAIF49S
https://m.edsoo.ru/6EH5SHHHY
https://m.edsoo.ru/LGDUR382T
https://m.edsoo.ru/PQLVEZ6JE
https://m.edsoo.ru/QOK5GFZ7H
https://m.edsoo.ru/YR05D8PZ5

98

99

100

Pemenne TpUroHoMeTprUYECcKUX
YpaBHEHUI
Pemenne TpuroHomeTpudecKkux
ypaBHEHUH
Pemenne TpuroHomeTpudecKkux
YpaBHEHUI

https://m.edsoo.ru/ITUSPKNSQT

https://m.edsoo.ru/U7NBWCNDW

https://m.edsoo.ru/89ZKWG015

101

KonrponbHas pabora:
"TpUroHoMeTpUUYECKHE
BBIPAYKEHUS U
TPUTOHOMETPHUUECKUE
ypaBHEeHUA"

https://m.edsoo.ru/IF11SN760Q

102

103

104
105

ITocnenoBaTeabHOCTH, CIIOCOOBI
3a7jaHus MOCIIEI0BATEILHOCTCH.
Metoa MaTeMaTHUECKOU
WHIYKIAH

MOHOTOHHBIE ¥ OTPAaHUYCHHBIC
nocneaoBaTenbHOCTH. McTopus
aHajan3a OECKOHEUHO MaJIbIX
Apudmerrueckas nmporpeccus

I'eomeTprueckas nporpeccus

https://m.edsoo.ru/5VMC7JBEV

https://m.edsoo.ru/ZV4AYOVRL

https://m.edsoo.ru/50RW02V1E

https://m.edsoo.ru/ED20JQZ24

106

107

108

Bbeckoneuno yObIBaromas
reoMeTpuyecKas mporpeccus
Cymma OeckoHeYHO yObIBaromien
reOMEeTPUYECKOM MPOrpeccuu
JIMHEWHBIN 1 SKCITOHEHITHAIbHBIN
poct. Hucio e. Popmyia
CJIOKHBIX MTPOIICHTOB

https://m.edso00.ru/VG377T8EY

https://m.edso0.ru/TY1S3DAPL

https://m.edsoo.ru/UM1H7BTW?2

109

JInHeWHBIN U SKCIOHESHIIUAIbHBIN

https://m.edsoo.ru/CEY72CW58
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https://m.edsoo.ru/1U5PKNSQT
https://m.edsoo.ru/U7NBWCNDW
https://m.edsoo.ru/89ZKWG015
https://m.edsoo.ru/IF11SN76Q
https://m.edsoo.ru/5VMC7JBEV
https://m.edsoo.ru/ZV4AYOVRL
https://m.edsoo.ru/50RW02V1E
https://m.edsoo.ru/ED2OJQZ24
https://m.edsoo.ru/VG377T8EY
https://m.edsoo.ru/TY1S3DAPL
https://m.edsoo.ru/UM1H7BTW2
https://m.edsoo.ru/CEY72CW58

poct. Yucino e. Dopmyna
CJIOXHBIX MPOLICHTOB

Hcnons3oBanue nporpeccuu AJis

110 peleHus peaibHBIX 3a1a9 https://m.edsoo.ru/ARPHBD4Y1
MIPUKIIATHOTO XapaKTepa
Konrponbnas pabora:

111 "ITocnenoBaTeILHOCTH U https://m.eds00.ru/8QWRKXOHP
nporpeccun”
H

112 CTIPEPLIBHEIC QYHKINH 1 HX https://m.eds00.ru/MCC5N1579
CBOMCTBa
T A

113 OKa paspripa EHMHTOTH https://m.edsoo.ru/BXCP9CRNV
rpaduKoB PyHKITHIT
Croi .

114 BOFCTBA QMK https://m.edsoo.ru/DP10ESGVN
HENpPEPBIBHBIX Ha OTPE3Ke
Croi o

115 BoficTBa ynKumil https://m.eds00.ru/CCXH3TPSB
HETIPEPBLIBHBIX HA OTPE3KE
M

116 STOA METCPRETION ABL pOLTeHit https://m.edsoo.ru/A364LEWCO
HEPABEHCTB
M

117 CTOM HITCPBATIOn UL PEIICHIA https://m.edsoo.ru/RVQDQW5SP
HEPaBEHCTB
M

118 CTOAL MHTEPBATIOn A PEHEHit https://m.eds0o.ru/LRMHAKVYF
HEPaBEHCTB
[Ipumenenne cBOMCTB

119 HETPEPbIBHBIX QYHKIMHA 1151 https://m.edsoo.ru/VAMMSCCCD
penieHus 3aaa4y
[IpumeneHnue cBOMCTB

120 HENPEPBIBHBIX PYHKIMHA JUIs https://m.edsoo0.ru/ZR5Z2207R4

penieHus 3aaay
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https://m.edsoo.ru/ARPHBD4Y1
https://m.edsoo.ru/8QWRKXOHP
https://m.edsoo.ru/MCC5N1579
https://m.edsoo.ru/BXCP9CRNV
https://m.edsoo.ru/DP10ESGVN
https://m.edsoo.ru/CCXH3TPSB
https://m.edsoo.ru/A364LEWC0
https://m.edsoo.ru/RVQDQW5SP
https://m.edsoo.ru/LRMHAKVYF
https://m.edsoo.ru/VAMMSCCCD
https://m.edsoo.ru/ZR5Z2O7R4

[lepBas u BTOpasi NpOU3BOIHBIE

121 https://m.edsoo.ru/TQJHPC7B3
byHKIIUN
O , 7

122 fpeaeieHue reOMve TprHecKun https://m.edso0.ru/1YSJQ5NXT
CMBICJI IPOU3BOIHOM
O , i

123 fipeeieHme (bmnuqecmn https://m.edso0.ru/5707NISYJ
CMBICTI IPOU3BOTHOM
v .

124 PABHCHIC KACATOIRHOU K https://m.edsoo.ru/NNA3B1850
rpaduky QyHKIIUU
v .

125 PABHCHY® KACHTOIEHOR X https://m.edso0.ru/2MS8V364A
rpaduky GyHKIUHA
IT

126 POMSBOATBIC SIEMEHTAPHELX hitps://m.eds00.ru/9CGE6EOL3
byHKIMIA
IT

127 pOHSB(\),HHHe STIEMEHTApHEIX https://m.eds00.ru/OX3T1IGG2
byHKIUH
[IpousBogHast CyMMBI,

128 MIPOM3BEICHNUS, YaCTHOTO H https://m.edsoo.ru/H13R9OFST
KOMITO3UIIUHU (PYHKIIHIA
[Ipou3BogHas CymMMBl,

129 MIPOU3BEICHUS, YACTHOTO 1 https://m.edso0.ru/CIXJYCLA4P
KOMITO3HITUHU () YHKITHHA
[IpousBoaHas CymMmBl,

130 MIPOU3BEICHUS, YACTHOTO U https://m.edsoo.ru/401L VIEZL
KOMITO3UIIUHU (PYHKIIH
K 6ota:

131 | OnTPOIRHAT paboTa https://m.eds00.ru/72752YHQY

[IpounsBoaHas

[ToBTOpeHmE, 0600MICHNE,

132 CUCTEMATH3AIMs 3HAHUHA: https://m.edsoo.ru/PCOMVZEMH

"VpaBHeHus"



https://m.edsoo.ru/TQJHPC7B3
https://m.edsoo.ru/1YSJQ5NXT
https://m.edsoo.ru/5707NISYJ
https://m.edsoo.ru/NNA3B185O
https://m.edsoo.ru/2MS8V364A
https://m.edsoo.ru/9CG66E0L3
https://m.edsoo.ru/OX3T1IGG2
https://m.edsoo.ru/H13R9OF8T
https://m.edsoo.ru/CIXJYCL4P
https://m.edsoo.ru/401LVJEZL
https://m.edsoo.ru/72752YHQ9
https://m.edsoo.ru/PCOMVZEMH

[ToBTOpEeHME, 0000IICHNE,

133 CUCTEMATHU3AIU 3HAHUHN: 1 https://m.edso0.ru/RI36 TWPAT
"OyHkuun"
134 Hrorosas koHTponbHas paboTa 1 1 https://m.edsoo.ru/7LME3ZN27
135 HToroBast KOHTpOJIbHAS paboTa 1 1 https://m.edsoo.ru/Y1L9K7609
136 Hosropenue, o6o6mer“1e, 1 https://m.edsoo.ru/FF21A8SJZ
cHUCTEMAaTHU3als 3HaHUI
OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME
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https://m.edsoo.ru/RI36TWPAT
https://m.edsoo.ru/7LME3ZN27
https://m.edsoo.ru/Y1L9K76O9
https://m.edsoo.ru/FF21A8SJZ

11 KITACC

Ne

n/n

Tema ypoka

[IpumeneHnne nporu3BOIHON K
uccaeaoBaHuio QYHKITUN Ha
MOHOTOHHOCTb M SKCTPEMYMBI

[IpuMeHeHne MpOU3BOJHOM K
uccaeaoBaHuio QyHKIUN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
[IpuMeHeHne MpOU3BOJHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

KoaudecTBO 9acoB

Bcero

KonTtpoJsbHbie
padoTsbI

IIpakTH4eckune
padoTsbI

Jara
U3ydeHust

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/EQSB1SYNM

https://m.edsoo.ru/MW7FOW9ADE

https://m.edso0.ru/N61EYOQXN

[IpuMeHeHne MpOU3BOJHOM K
ucclieIoBaHuIo (PyHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

https://m.edso00.ru/39CNHJI8O

[TpumeHeHne MPON3BOTHOMN K
UCCleIoBaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb U AKCTPEMYMBI

https://m.edsoo.ru/H4LRRPTNU

[Ipumenenue nporu3BOIHON K
uccienoBaHuio GyHKIUI Ha
MOHOTOHHOCTh M 3KCTPEMYMBI

Haxoxzaenue HaubosbIiero u
HaUMEHBLIET0 3HaYECHUs
HenpepbrIBHON (YHKIIUU HA
OTpe3Ke

Haxoxnenne HanOoJIbIIETO U

https://m.edsoo.ru/GN11SQZZR

https://m.edsoo.ru/CSANWBULB

https://m.edsoo.ru/HQU4R7TC7
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https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/W7FOW9ADE
https://m.edsoo.ru/N61EY0QXN
https://m.edsoo.ru/39CNHJI8O
https://m.edsoo.ru/H4LRRPTNU
https://m.edsoo.ru/GN11SQZZR
https://m.edsoo.ru/C8ANWBULB
https://m.edsoo.ru/HQU4R7TC7

10

11

12

13

HaMMEHBIIETO 3HAUCHHS
HENpepbIBHON (PYHKLIUHU HA
OTpe3Kke

Haxoxnenue HanOOJIBIIETO U
HauMEHBIIIETO 3HAYECHUS
HENpephIBHON (QYHKIIUU Ha
OTpe3Ke

Haxoxnenue HauOoJIBIIETO U
HAUMCHBIICTO 3HAUYCHUA
HENpephIBHON (QYHKIIUU Ha
OTpe3Ke

Haxoxzaenue HaubobI1ero u
HAauMEHBIIIETO 3HAUYCHUS
HenpepbsIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U
HAauMEHBIIET0 3HAUYCHUS
HenpeprIBHON (DYHKIIUU HA
OTpe3Ke

[IpuMeHeHne NpOU3BOIHOMN IS

HaXOXIACHUA HAWITYUIICTO
PEeIICHUA B MIPUKIAAHBIX 3aaa4ax

https://m.edsoo.ru/BEQWXUF3F

https://m.edsoo.ru/FI1C58HJG

https://m.edsoo.ru/IEEIH61Y7

https://m.edsoo.ru/641IKWZ70D

https://m.edsoo.ru/ZMPEN7APJ]

14

[Ipumenenne nporu3BOIHOM ISt
HAaXOXJACHUS HAWITYYIIEro
peLIeHHs B MPUKIAJIHBIX 3a/1a4ax

https://m.edso00.ru/JO4T53RW5

15

[Ipumenenne nporu3BOIHOM IS
ONPEACIICHUSI CKOPOCTHU U
YCKOPEHHUS MPOLECCa, 3aJaHHOTO

https://m.edso0.ru/IJOCONW57
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https://m.edsoo.ru/BE9WXUF3F
https://m.edsoo.ru/FI1C58HJG
https://m.edsoo.ru/IEEIH61Y7
https://m.edsoo.ru/64IKWZ70D
https://m.edsoo.ru/ZMPEN7APJ
https://m.edsoo.ru/JQ4T53RW5
https://m.edsoo.ru/IJ0CONW57

dbopmyoit unu rpadpukom
[IpuMeHeHne Mpon3BOIHOMN s
OTIpeJIeIIEHUS] CKOPOCTH U

16 https://m.edsoo.ru/HXTRI77A5
YCKOPEHHS MpoIecca, 3alaHHOTO
¢bopmyoit unu rpadguxkom

17 Komnozumus GyHkuumit https://m.edso00.ru/0D1VDOCOZ

18 Kommnozunus ¢pyHkimit https://m.edsoo.ru/P6PCUHT4D

19 Kommnozumus GyHkmmit https://m.edsoo.ru/LGNJMKS00
I'eomerpuueckue 0opasbl

20 YPaBHEHUI Ha KOOPJINHATHOU https://m.edsoo.ru/WUIS4RBXB
TUIOCKOCTH
I'eomerpuueckue oopasbl

21 ypaBHEHUI Ha KOOPJIUHATHOM https://m.edsoo.ru/RWWLNFOGR
IJIOCKOCTH
KontponsHas paboTa:

22 "UccnenoBanue GyHKIHHA ¢ https://m.edsoo.ru/8SDME3XV95
MOMOUIBIO TPOU3BOTHON"

23 Hepooo6p a3Has, OCHOBHOC https://m.edso0.ru/GS6KL8IMB
CBOWCTBO MEPBOOOPA3HBIX
IlepBooOpa3HbIe FIEMEHTAPHBIX

24 ¢bynkuuit. [IpaBuna HaXOXKACHUSA https://m.edsoo.ru/JU3413GVM
I1EpBOOOPA3HBIX
[TepBOOOpa3HBIE 37IEMEHTAPHBIX

25 ¢bynkuuid. [IpaBuna HaXOXKACHUSA https://m.edsoo.ru/FN7VYQ15Z
epBOOOPA3HBIX

26 Hurrerpan. T eometpirieciiii https://m.eds00.ru/GGPXB7R8C

CMBICJI HHTCTpaJIa
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https://m.edsoo.ru/HXTRI77A5
https://m.edsoo.ru/0D1VDOCOZ
https://m.edsoo.ru/P6PCUHT4D
https://m.edsoo.ru/LGNJMKS00
https://m.edsoo.ru/WUIS4RBXB
https://m.edsoo.ru/RWWLNF0GR
https://m.edsoo.ru/8DME3XV95
https://m.edsoo.ru/GS6KL8JMB
https://m.edsoo.ru/JU3413GVM
https://m.edsoo.ru/FN7VYQ15Z
https://m.edsoo.ru/GGPXB7R8C

27

28

29

30

31

32

33

34

35

36

37

Brruucnenue onpenenéHHOro
uHTETpana mno Gopmymne
Hrerorona-JleitOaumna
Brruucnenue onpenenéHHOro
UHTerpana mno gpopmysne
Herorona-Jleiiouauiia
[Ipumenenne nHTErpana s
HaXOXKJIEHHUS IIOIMaAeH MIOCKHUX
uryp

[IpumeHeHne HHTETpaIa JUIs
HaXO0XKIeHUS 00HLEMOB
T€OMETPUUYECKHUX T

[Ipumepsl perieHuit
mudQepeHIranbHbIX ypaBHEHUH

[Ipumepsl perieHuit
mudepeHIMaTbHBIX YPaBHCHHHA
Maremarnueckoe
MOJIETTUPOBAHUE peaTbHBIX
MIPOIIECCOB C TTOMOIIBIO
mudepeHIaTbHBIX YPaBHCHHH

KonTponbhast pabora:
"[IepBooOpa3nas u uaTerpan”
Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpauKu
Tpuronomerpuueckue GyHKIUH,
UX CBOMCTBA U Tpaduku
Tpuronomerpudeckre GyHKINH,
WX CBOMCTBA U Tpaduku

https://m.edso0.ru/4R97WJZ52

https://m.edsoo.ru/1AJBM4RQT

https://m.edsoo.ru/MU24JJVID

https://m.edso0.ru/77COVHI1CS

https://m.edso00.ru/GV6VHS88LS

https://m.eds00.ru/GQOI8P1PX

https://m.edsoo.ru/LLIDKMSOC

https://m.edsoo0.ru/06 KKZN9AH

https://m.edso00.ru/43EDG1XRK

https://m.edsoo.ru/37WDY2B6K

https://m.edso0.ru/35V07LIOQ
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https://m.edsoo.ru/4R97WJZ52
https://m.edsoo.ru/1AJ8M4RQT
https://m.edsoo.ru/MU24JJVID
https://m.edsoo.ru/77COVH1CS
https://m.edsoo.ru/GV6VH88LS
https://m.edsoo.ru/GQOI8P1PX
https://m.edsoo.ru/LLIDKMSOC
https://m.edsoo.ru/06KKZN9AH
https://m.edsoo.ru/43EDG1XRK
https://m.edsoo.ru/37WDY2B6K
https://m.edsoo.ru/35V07LIOQ

38

39

40

41

42

43

44

45

Tpuronomerpuueckue GyHKIHH,
UX CBOMCTBA U rpaduku

Tpuronomerpuyeckue QyHKIMH,
WX CBOMCTBA U Tpaduku

OT16op KopHEH
TPUTOHOMETPUUECKUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKOM
OKPY>KHOCTH

OT10op KOpHEi
TPUTOHOMETPUIECKUX
YpaBHEHUH C TIOMOIIIbIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

OT160p KOpHE
TPUTOHOMETPUIECKUX
YpPaBHEHUH C TOMOUIBIO
TPUTOHOMETPHUECKON
OKPY>KHOCTH

OT16op KopHEH
TPUTOHOMETPUUECKUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUECKOM
OKPY>KHOCTH

Pemenne TpuroHomMeTpu4ecKux
HEPABEHCTB

Pemrenne TpuroHoMeTpu4EeCKUX
HEPABEHCTB

https://m.edsoo.ru/CNQLICBYR

https://m.edsoo.ru/JYONTMOI5

https://m.edsoo.ru/ODHC3ZFH2

https://m.edsoo.ru/EY67USIYI

https://m.edso0.ru/60J90Z11W

https://m.edsoo.ru/NPGOZ1WAL

https://m.edsoo.ru/BIEFQCOPY

https://m.edsoo.ru/P9CTAGVUJ]
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https://m.edsoo.ru/CNQL1CBYR
https://m.edsoo.ru/JY9NTM0I5
https://m.edsoo.ru/ODHC3ZFH2
https://m.edsoo.ru/EY67USIYI
https://m.edsoo.ru/60J90ZI1W
https://m.edsoo.ru/NPGOZ1WAL
https://m.edsoo.ru/BIEFQC0PY
https://m.edsoo.ru/P9CTAGVUJ

Pemenne TPUTOHOMETPUICCKHUX

46 https://m.edsoo.ru/DC43MAHFK
HEPaBCHCTB
PGHIGHI/IGT UTOHOMECTPHUUYCCKHUX

47 p P https://m.edsoo.ru/SESMOFQW?7
HEPABCHCTB
Konrponsnas padora: "['paduku
TPUTOHOME €CK KIIUH.

48 PHIOHOMETPHYCCKHX (yHKIIMT https://m.eds00.ru/5JH7N1DTD
TpuronomeTpryeckue
HepaBeHCTBA"
OCHOBHBIE METOIIBI PEILLIE

49 /bl PEIICHHA hittps://m.eds00.ru/SEG5BXW30
II0Ka3aTCJIIbHBIX HepaBeHCTB
OCHOBHBIE METOBI PELIEHUS

50 ARLP https://m.edso0.ru/0KOI4NONY
ITO0Ka3aTCJIIbHBIX HepaBeHCTB
OCHOBHBIE METOJIBI PELICHUS

51 AbLP https://m.edsoo.ru/XK1IL8C06
MOKAa3aTeIbHBIX HEPaBEHCTB
OCHOBHBIE METOJIBI PELICHUS

52 AbLP https://m.edsoo0.ru/S16YS5E1IUA
II0Ka3aTCJIIbHBIX HepaBeHCTB
OCHOBHBIE METOBI PEIIECHUS

53 AP P https://m.eds00.ru/HBE6MECYQ
JIOFapI/I(I)MI/I‘-ICCKI/IX HepaBeHCTB
OCHOBHBIE METOJIBI PELICHUS

54 AbLP https://m.edsoo.ru/TPJ4AYUEUS
Jorapu(MHUIECKUX HEPABEHCTB
OCHOBHBIE METOIBI PELICHUS

55 AbLP https://m.edso0.ru/SC4WSD4TP
norapuMHUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

56 AP P https://m.eds00.ru/6XWRKOGBO
norapu)MHUUECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

57 ARLP https://m.edsoo.ru/7TN3OMGUS5A
HPPAIMOHATILHBIX HEPABCHCTB

58 OCHOBHBIE METO/IbI PEILICHHS https://m.edsoo.ru/NYRQK20JO
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https://m.edsoo.ru/DC43MAHFK
https://m.edsoo.ru/8ESM0FQW7
https://m.edsoo.ru/5JH7N1DTD
https://m.edsoo.ru/8EG5BXW3Q
https://m.edsoo.ru/0K0I4NQNY
https://m.edsoo.ru/XK1IL8C06
https://m.edsoo.ru/S16Y5E1UA
https://m.edsoo.ru/HBE6M6CYQ
https://m.edsoo.ru/TPJ4YUEU8
https://m.edsoo.ru/SC4WSD4TP
https://m.edsoo.ru/6XWRK0GBQ
https://m.edsoo.ru/7N3OMGU5A
https://m.edsoo.ru/NYRQK20JO

HppaliOHAJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTOJbI pCHICHUA

59 https://m.edsoo.ru/TKEL6CU7P
HppalMOHAJIbHBIX HEPABEHCTB
0]

60 CHOBHBIE METOIB! PETICHITt https://m.eds00.ru/S00R8V677
HppalMOHAIbHBIX HEPABEHCTB
I

61 pagueckue MeToAE! pemeljm https://m.edsoo.ru/CEFJGB7PP
UPPALUOHATIBHBIX YPaBHEHHI
T

62 pagueckue MeTOAE! pemeljm[ https://m.edso0.ru/5SDTMH0B9G
HUppanMOHAIbHBIX YPaBHECHHIMA
T

63 paQuHeCcKue METO/b pemIcHuA https://m.eds00.ru/PWK5EHR1I
ITIOKA3aTCIIbHBIX ypaBHeHI/II/I
T

64 pagueckue MeTo bt pemenns https://m.edsoo.ru/4W29ZJPZ4
[OKa3aTeIbHBIX HEPABEHCTB
T

65 paguieckue MeTOAE! pemerm https://m.edsoo.ru/AYOLSVBQH
Jorapu(MHUECKUX YpaBHCHHI
T

66 PauHCCKHE MCTO/bI peLICHHA https://m.eds00.ru/B7IOWETLT
norapuMHUYECKUX HEPABEHCTB
T

67 pagueckue MeTo bt pemenns https://m.edsoo.ru/DQOJPAM35
norapu(pMHUECKUX HEPABEHCTB
I'paduueckue MeToabl pelIeHUs

68 MOKAa3aTeNIbHBIX U https://m.eds00.ru/2NOQX4IT5
Jorapu(pMHUECKUX YpaBHCHHI
I'padmyeckue MeTOABI pEIICHUS

69 IIOKAa3aTENIbHbIX U https://m.edsoo.ru/WN6ON936V
Jorapu(pMHUECKUX YpaBHCHHI
T

70 paguuecKue METOALI petnenns https://m.edsoo.ru/5285JJ23I

IIOKa3aTCIBbHBIX U
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https://m.edsoo.ru/TKEL6CU7P
https://m.edsoo.ru/S00R8V677
https://m.edsoo.ru/CEFJGB7PP
https://m.edsoo.ru/5DTMH0B9G
https://m.edsoo.ru/PWK5FHR1I
https://m.edsoo.ru/4W29ZJPZ4
https://m.edsoo.ru/AY0LSVBQH
https://m.edsoo.ru/B7I9WE7LT
https://m.edsoo.ru/DQOJPAM35
https://m.edsoo.ru/2NOQX4IT5
https://m.edsoo.ru/WN6ON936V
https://m.edsoo.ru/5285JJ23I

71

72

73

74

75

76

77

78

79

norapuMHUUECKUX HEPABEHCTB

I'paduaeckne MeToabl pelIeHMs
MOKa3aTeIbHBIX U
JorapuMUUECKUX HEPABEHCTB

Konrponbnas padora:
"UppaunoHanbpHele,
MOKa3aTeNbHbIE U
nmorapudMudecKkue HepaBeHCTBA"

KomrmuiekcHsie uncna.
Anrebpanueckas u
TPUTOHOMETpHUECKast pOpMbI
3alACU KOMIUIEKCHOTO YHciIa

KommekcHble uncna.
Anrebpandeckast u
TPUTOHOMETpHUECKast (pOpMbI
3aIMCH KOMIUIEKCHOTO YHCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

ApudmeTrueckue oneparuu c
KOMIUIEKCHBIMU YHCJIAMU

N3o0pakeHne KOMIIIEKCHBIX
YyCeNl Ha KOOPAVMHATHOU
IJIOCKOCTH

N300paxeHne KOMITIEKCHBIX
YUCeJl Ha KOOPAMHATHOMN
IIJIOCKOCTH

®opmyna Myaspa. Kopau n-oit
CTEIIEHU U3 KOMIUIEKCHOTO YHCIIa

https://m.edsoo.ru/H7TRCFPHRQ

https://m.edsoo.ru/OUEKRH3WM

https://m.edsoo.ru/E6SCWA25Z

https://m.edsoo.ru/NXW7I10PUS

https://m.edsoo.ru/13KLU4DRU

https://m.edsoo.ru/4MH5SJ9B0

https://m.edsoo.ru/N8U560RS8

https://m.edso00.ru/C7N4LUODS

https://m.edsoo.ru/5VW220UC2
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https://m.edsoo.ru/H7RCFPHRQ
https://m.edsoo.ru/OUEKRH3WM
https://m.edsoo.ru/E6SCWA25Z
https://m.edsoo.ru/NXW7I0PUS
https://m.edsoo.ru/13KLU4DRU
https://m.edsoo.ru/4MH5SJ9B0
https://m.edsoo.ru/N8U560RS8
https://m.edsoo.ru/C7N4LUODS
https://m.edsoo.ru/5VW220UC2

®opmyna Myaspa. Kopuu n-oit

80 https://m.edsoo.ru/Y CWOXQ3E6
CTEIICHU U3 KOMIUICKCHOTO YHCIIa
[MpuMeHeHHEe KOMITICKCHBIX

81 YUCEJ JIJIS peIIeHUs PU3NUECKIX https://m.edsoo.ru/M33HA2FT9
Y TEOMETPUYECKUX 3a/1a4

82 Kontporbnas pabora: https://m.eds00.ru/GUNT4PQPE
"KomrrekcHbie yucia'

83 Harypanbhble u nienble yucia https://m.edso0.ru/6L53P0CIQ

84 HarypanbHble u 11empie yuciia https://m.edsoo.ru/9DAXEE1GO

85 Hpmveretiie mpusHakor https://m.edso0.ru/XD2VUBY 18
JEITUMOCTH LEJIbIX YUCEIT

86 Hpmverieriie npistaros https://m.eds00.ru/BKXH3VHMC
JEITMMOCTH LIEbIX YHUCEIT
[IpuMeHeHne MPU3HAKOB

87 neauMocTH nenblx yucen: HOJl u https://m.eds00.ru/U549JT5GI
HOK
[IpuMeHeHne MpU3HAKOB

88 JaenuMocTH nenbix yucen: HOJl u https://m.eds00.ru/R9TIFXZWU
HOK
[IpumeHeHne mpU3HAKOB

89 JEITUMOCTH LIEJIbIX YUCET: https://m.edsoo.ru/SEFNDPOC41
OCTaTKH MO0 MOIYJTIO
[TpumMeHeHrne NpU3HAKOB

90 JEITUMOCTH LIEJIbIX YUCET: https://m.edsoo.ru/LNZN330RG
OCTaTKH IO MOYJTIO
[IpumeneHne npu3HaKoOB

91 JIEJIUMOCTH 1IENBIX YHUCET: https://m.edsoo.ru/ASOHTW?28V

anroput™ EBKiMaa s pemeHust
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https://m.edsoo.ru/YCWOXQ3E6
https://m.edsoo.ru/M33HA2FT9
https://m.edsoo.ru/GUNT4PQPE
https://m.edsoo.ru/6L53P0CIQ
https://m.edsoo.ru/9DAXEE1GO
https://m.edsoo.ru/XD2VU8Y18
https://m.edsoo.ru/BKXH3VHMC
https://m.edsoo.ru/U549JT5GI
https://m.edsoo.ru/R9TIFXZWU
https://m.edsoo.ru/5FNDP0C41
https://m.edsoo.ru/LNZN330RG
https://m.edsoo.ru/A8OHTW28V

3aJa4 B ICJIbIX YHCJIaX

Kontponbras pabota: "Teopust
LebIX yucen"

92 1 1 https://m.edsoo.ru/NCZOYIBFR

Cucrema 1 COBOKYITHOCTh
93 ypaBHEHH. PaBHOCHIIbHBIC 1 https://m.edsoo.ru/6QAMHIW49
CHCTEMBI U CUCTEMBI-CIIE/ICTBUS

CucteMa 1 COBOKYITHOCTb
94 ypaBHeHu#. PaBHOCUIIbHBIE 1 https://m.edsoo.ru/2NYFSL1RC

CHUCTEMBI U CUCTEMBI-CIICACTBUA

OCHOBHBIE METOJIbI PEIICHHS
95 CHUCTEM U COBOKYITHOCTEH 1 https://m.edsoo.ru/CKESHUS7T

palMOHAIBHBIX YPABHEHUI
OCHOBHEBIE MCTOJbI pCHICHUA

96 CHUCTEM U COBOKYITHOCTEH 1 https://m.edsoo.ru/JKOPF5PM2
WppalMOHATFHBIX YpaBHEHUI

OCHOBHEIE MCTOJbI pCHICHUA
97 CUCTEM U COBOKYITHOCTEH 1 https://m.edsoo.ru/51Z5AIVWZ
MOKa3aTeJbHBIX YPaBHECHHUI

OCHOBHBIE METOABI PEIIEHUS
98 CUCTEM U COBOKYITHOCTEH 1 https://m.edsoo.ru/VUDYFBU4C
IIOKa3aTEJIbHBIX YPABHEHUM

OCHOBHBIE METOJIbI PEIICHHS
99 CHUCTEM U COBOKYMHOCTEU 1 https://m.edsoo.ru/104NPAWEE
JorapupMHUUECKUX ypaBHEHUN

OCHOBHBIE METOBI PEIICHUS
100 CHUCTEM U COBOKYITHOCTEH 1 https://m.edsoo.ru/XIK82R4Y3
norapuMUYECKUX ypaBHEHUN

101 [IpuMeHeHne cucTeM K pereHuo 1 https://m.edsoo.ru/FVBQN9AROQ
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https://m.edsoo.ru/NCZOYIBFR
https://m.edsoo.ru/6QAMHIW49
https://m.edsoo.ru/2NYFSL1RC
https://m.edsoo.ru/CKESHUS7T
https://m.edsoo.ru/JK0PF5PM2
https://m.edsoo.ru/5IZ5AIVWZ
https://m.edsoo.ru/VUDYFBU4C
https://m.edsoo.ru/1O4NP4WEE
https://m.edsoo.ru/XIK82R4Y3
https://m.edsoo.ru/FVBQN9AR0

102

103

104

105

106

107

MaTeMaTUYECKUX 3a/1a4 U 3a]1a4y
U3 pa3INYHbIX 00JacTel HAyKU U
peabHON KU3HU,
WHTEPIPETALMS TOTyYEHHBIX
pe3yabTaTOB

[IpuMeHeHHe cucTeM K pelIeHUIo
MaTeMaTUYECKUX 3a]a4 U 3a/1a4
U3 Pa3MUYHBIX 00JIaCTel HAYKH U
peabHOM KU3HU,
MHTEPIPETANNS TOTYICHHBIX
pe3yabTaToB

[IpuMeHeHne HEpaBEHCTB K
PELIEHNI0 MaTEMaTHYECKUX
3aJ1a4 U 3a]1a4 U3 pa3Iu4HbIX
obJacTelt HAyKH U pealbHON
KHU3HU, UHTEPIpETaIs
IIOJIy4YEHHBIX PE3yJIbTaTOB

Kontponbnas pabora: "Cuctemsl
pauroOHAJIbHBIX,
HPppaLOHAIBHBIX
MOKa3aTeNbHbBIX U
Jorapu(MUUECKUX YpaBHCHUN"

PanvoHaneHbIE ypaBHEHMS C
napaMeTpamMu
PanmonaneHble HEpaBEHCTBA €

napameTpamu

PanmonanbHble cCTEMBI €
napameTpamu

https://m.edso0.ru/BS2BRDQ8D

https://m.edsoo.ru/KEPYP4ACG

https://m.edsoo.ru/PY1EYYY4M

https://m.edsoo.ru/BVE4ACV90B

https://m.edsoo.ru/AX7UKVAVW

https://m.edsoo.ru/CMKD4UGBP
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108

109

110

HppannonansHele ypaBHEHHUS,
HEpAaBEHCTBA C NTapaMeTpamMu
HppanmoHanbHbIe CUCTEMBI C
napaMeTpamMu
ITokaszaTenbHble ypaBHEHUS,
HEPaBEHCTBA C lTapaMeTpaMu

https://m.edsoo.ru/PFOEGIXEG

https://m.edso00.ru/GVGKCPRJZ

https://m.edso0.ru/QJ4K1Y35W

111

112

113

[Toka3aTenbHbIC CHCTEMBI C
napamMeTpamu
Jlorapumuueckre ypaBHEHHS,
HEpPaBEHCTBA C MapaMeTpamMu
Jlorapudmuueckrue CUCTEMBI C
napameTpamu

https://m.edso00.ru/M725624SQ

https://m.edso0.ru/114BBN6PR

https://m.edso0.ru/1US8V5YYB

114

115

116

117

118

Tpuronomerpuyeckue
ypaBHEHHUS C MMapaMeTpaMu

Tpuronomerpuyeckue
HEpaBEeHCTBa C apamMeTpamMu

TpUroHOMETpUUYECKUE CUCTEMBI C
rnapameTpamu

ITocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJEIIEeH
peanbHBIX CUTYALU C IOMOLIBIO
YPaBHEHUH C IIapaMeTpaMHu

[TocTpoenue u nccnegoBaHue
MaTeMaTHYECKUX MOAeIIeH
pEABbHBIX CUTYaLHI C TOMOIIBIO
CUCTEM YPaBHEHMH C
rnapaMeTpamu

https://m.edsoo.ru/J3E6M4K5P

https://m.edsoo.ru/KXSQ1IMLXW

https://m.edso00.ru/EGQYTSCMK

https://m.edsoo.ru/SYJHPEZ54

119

[TocTtpoeHue u uccienoBaHue

https://m.edsoo.ru/07QRW54XJ
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120

121

122

123

124

125

126

127

MaTeMaTHYeCKUX Mojieen
pEaJIbHBIX CUTYaLUi C IIOMOILBIO
CUCTEM YPaBHEHHUH C
napameTpamMu

Kontponbnas pabora: "3anauu ¢
napametrpamu"

[ToBTOpenue, o600MIEHNE,
cUcTeEMaTH3alus 3HAHWI:
"VpaBHeHus"

[ToBTOpenue, 060061IeHNE,
cucTeMaTH3alus 3HaHWI:
"VpaBuenus"

[ToBTOpenue, 06061IeHNE,
CUCTEMAaTH3aIns 3HaHUH:
"VpaBuenusi. CUCTEMBI
ypaBHEHHI"

[ToBTOpenue, 06061IeHNE,
CHCTEMAaTH3aIns 3HaHUH:
"Hepasencrsa"

[ToBTOpEeHME, 0000IIECHNE,
CUCTEMaTHU3aIMs 3HAHUMN:
"HepaBencTna"

[ToBTOpeHue, 06001IEeHNE,
CHUCTeMaTH3alus 3HAHHM:
"HepaBencrna"

[ToBTOpeHue, 0600MIEHNE,
cUcTeEMaTH3alis 3HAHU:
"IIpousBoHas u €&

https://m.edsoo.ru/AUDRLEGIH

https://m.eds00.ru/Q96Z4GTOB

https://m.edsoo.ru/LDDJV3J2C

https://m.edso00.ru/0T5CT6Z9Y

https://m.edso0.ru/785E3G27D

https://m.edsoo.ru/JNOOB5EMJ

https://m.edsoo.ru/S60BDW8R5

https://m.edso0.ru/9ZPIBFWS3
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128

129

130

131

132

133

134
135

npuMeHeHue"

[ToBTOpeHue, 0600MIEHNE,
cucTeMaTu3alus 3HaHW:
"IIpousBosHas u €&
npuMeHeHue"

[ToBTOpenue, 060061IeHNE,
cucTeMaTH3alus 3HaHWI:
"IIpousBoHas u €&
npuMeHeHue"

[ToBTOpenue, 060061IeHNE,
cucTeMaTH3alus 3HaHWI:
"MuTerpan u ero npuMeHeHue"
[ToBTOpenue, 06061IeHNE,
CHCTEeMaTH3alMs 3HAHHI:
"OyHkIun"

[ToBTOpEeHME, 0000IIECHNE,
CUCTEMaTHU3aIMs 3HAHUMN:
"OyHkun"

[ToBTOpeHmE, 0600MIECHNE,
CHUCTEeMaTH3aIus 3HAHHH:
"®yHkuun"

HToroas KOHTpOIbHAS paboTa

Hrorosas KOHTPOJIbHAsA pa60Ta

https://m.edsoo.ru/ITBR16TV4

https://m.edso0.ru/2FTL33S5B

https://m.edsoo.ru/20Y4E5B2P

https://m.edso0.ru/O9UIWIKA2

https://m.eds00.ru/QY81HGOQV

https://m.edso00.ru/8Q9LOYAR1

https://m.edsoo.ru/BMDRMCOPG

https://m.edso0.ru/N7J3K1FD7

136

[ToBTOpeHME, 0600IIEHNE,
cHUCTeMaTu3alus 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10

https://m.edsoo.ru/SANN9WXOM
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOM
MpoBePsIeMOro .
00pa3oBaTe/IbHON NMPOrPaMMBbI CpeIHero 001ero odopa3oBanusi
pe3yJbTaTa
1 UYucna u BBIYUCICHUS
11 OmnepupoBaTh TOHATHUSMH: pAlMOHANBHOE W JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAs U JIeCATUYHAs! JPOOb, MPOLIEHTHI
12 BemonHATE  apudMeTHdyeckue  Omepandd ¢ PAalMOHATBHBIMH U
' JeHCTBUTELHBIMU YHCIIaAMHU
13 BoImonHATe npubamKkEHHBIC BEIYMCICHHS, UCTIONb3YS IPAaBUIIa OKPYTJICHUS,
' JeNaTh MPUKHUJIKY U OLIEHKY PE3yJbTaTa BEIYUCICHHNA
OmnepupoBaTh MOHATHSMH: CTETEHb C LEJNBIM ITOKa3aTeleM, CTaHAapTHas
14 ¢dopma 3amMcu ACHCTBUTENBHOIO 4YMCIAa, KOPEHb HATypajbHON CTENEeHH;
' UCTOJIB30BATh MOAXOJAIYI0 (HOpMY 3alUCH JACUCTBUTEIBHBIX YHCEN IS
peleHusl MPaKTUYECKUX 3334 U MPEJCTaBICHHS JaHHBIX
OmnepupoBaTh NOHATHAMH: CHHYC, KOCHHYC ¥ TAHT€HC POHU3BOJIEHOTO YIJIa;
1.5 UCMOJIb30BaTh  3alMCh  NPOM3BOJBHOTO  yIrjla  uepe3  oOpaTHbIe
TPUTOHOMETpUYecKue GpyHKIuu
2 VYpaBHeHMsI U HEPABEHCTBA
OmnepupoBaTh MOHATUSAMHU: TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO, LEJIOE,
2.1 panroHaIbHOE, UppalnroHaIbHOe ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
99 BeImonHATE peoOpa3oBaHusl TPUTOHOMETPHUYECKUX BBIPAKEHUH M pelIaTh
' TPUTOHOMETPUYECKHE YpaBHEHHUS
BeImonHATe mpeoOpa3oBaHusl LENbIX, PAMOHAIBHBIX W HPPAOHAIBHBIX
2.3 BBIDAKCHUI W pEIIaTh OCHOBHBIE THIIBI LENBIX, PAlHOHAIBHBIX |
UppaloHaIbHBIX YPaBHEHUH U HEPABEHCTB
24 [IpuMeHsTh ypaBHEHUS M HEPAaBEHCTBA JUIS PEIICHHS MaTeMaTUYECKHX
' 3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peanbHON )KU3HU
MogenupoBaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTABIATH
2.5 BBIPA)KCHUS, YPABHEHHUS, HEPABEHCTBA 110 YCJOBUIO 3aJlauM, UCCIIEAO0BAThH
MOCTPOSHHBIE MOJIENH C HCIIOJIb30BaHUEM alrapara anreOpbl
3 OyHKIMH U TpaduKu
OmnepupoBaTh NOHATUAMH: (PYHKIMS, CIOCOOBI 3a7aHus (QYHKIMH, 00JIaCTh
3.1 OTIpeNIeNICHUs W MHOXKECTBO 3HaueHWW (yHKIuH, rpaduk QyHKINH,
B3aUMHO OOpaTHBIC (PYHKITUN
3.2 OnepupoBaTh MOHATUAMU: YETHOCTb M HEUYETHOCTh (DYHKLUUHU, HYIH
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(I)YHKI_[I/II/I, IMPOMCIKYTKH 3HAKOIIOCTOAHCTBA

3.3 Ucnonb3oBathk rpaduku GyHKUMN 11 pellieHUs] ypaBHEHUN
3.4 CtpouTh 1 4uTaTh rpaduKu JUHEHHON (PYHKIIUHU, KBAIPATHIHON (YHKIIUH,
CTETIEHHON (PYHKIIUU C LEJIBIM ITOKa3aTeIeM
Ucnonb3oBath rpaduku QyHKUMA JUIsI HUCCIENOBAHUS TPOILECCOB U
3.5 3aBUCHUMOCTEH MpH peIIeHUuH 3aJady M3 JIPYrHX Y4eOHBIX NpPEIMETOB U
peabHOM JKU3HH, BBIpaXKaTh POPMYJIaMU 3aBUCUMOCTH MEXIY BETMUYNHAMU
4 Hauana matemaTndeckoro anaiamsa
41 OnepupoBaTh MOHATUSAMH: IOCIEIOBATEIbHOCTh, apuMeTHUecKass H
' reoMeTpHUecKas IPOrpeccun
4.9 OnepupoBaTh MOHATUSMHU: OECKOHEUHO YOBIBaloOIlas TreoMeTpuiecKas
' nporpeccusi, cyMMa 6eCKOHEUHO yObIBaroIei reoMeTpUIecKoil mporpeccun
4.3 3aaBaTh MOCIE0BATEIBHOCTH PA3TUYHBIMU CIIOCO0AMH
44 Hcnonp3oBaTh CBOWCTBA MOCIENOBATEIBHOCTEH M IMPOTpeccUid  AJid
' pelIeHns pealbHbIX 3a]a4 IPUKJIAJIHOTO XapaKTepa
5 MHoOXeCTBa U JIOTHKA
5.1 OnepupoBarh NOHATUAMHU: MHOXKECTBO, OIIEpaLlMK HaJl MHOXECTBAMH
Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIM — ammapar i ONUCaHUs
5.2 peabHBIX TPOLIECCOB U SIBJICHUH, NMPU PEIICHUH 3a7a4 U3 IPYTUX YIeOHBIX
IpeIMETOB
53 OnepupoBaTb  MOHATUSIMU:  OINpeEZAENIEHHWEe, TEOpeMa,  CJEICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBepPsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl cpeiHero o01ero 00pasoBaHus
pe3yJibTaTa
1 UYucna v BBIYUCIECHUS
OnepupoBaTh MOHATUSAMH: HATypalbHOE, LEIO€ YHWCIO; HCIOIb30BaTh
11 MPU3HAKNA JCIMMOCTH LEJNBIX YHUCEN, DPA3J0okKEHHE 4YHUCIIa Ha IPOCTbIE
MHO’KUTEJNH Ul PELICHUs 3a]1a4
1.2 OnepupoBaTh NOHATHEM: CTENIEHD C PAllMOHAJIBHBIM I10Ka3aTEIEM
13 OmnepupoBaTh MOHATHIAMHU: JIorapu(M YUCIIA, JECATUYHbIE U HATypajbHbIC
' norapuMeI
2 VYpaBHEeHMsI U HEPABEHCTBA
[IpumensTh cBoiicTBa CTeNEeHM Uil MPeoOpa3OBaHUS  BBIPAXKECHUI,
2.1 ONEpUpPOBATh TMOHATUSMU: TIOKA3aTEIbHOE YpaBHEHHE W HEPaBEHCTBO,
pelIaTb OCHOBHBIE THIIbI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
2.2 BeimonHATe  TpeoOpa3oBaHUs BBIPAKEHHH, COJCPXKAIIUX JIOTapH(MBbI;
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OIICPUPOBATL TMMOHATHUAMM: J'IOFapI/I(i)MI/I‘lCCKOG YPaBHCHUC H HCPABCHCTBO,
peuraTb OCHOBHBIC THIIbI J'IOTapI/I(I)MI/I‘-IeCKI/IX ypaBHCHI/Iﬁ 1 HCPABCHCTB

2.3 Haxoautsb pemenust mpocTeUInx TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATHUAMHU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PELLECHUE;
24 MCII0JIb30BATh CHUCTEMY JIMHEWHBIX YPaBHEHUN JJIsI PEIICHUS MPAKTUYECKUX
3a1a4
55 Haxomuth pemeHust mpocTelImux CUCTEM U COBOKYITHOCTEH pallMOHAIBbHBIX
' ypaBHEHUI U HEPABEHCTB
MonenupoBaTh peajbHble CUTyallMd Ha S3bIKE alreOpbl, COCTaBISATh
2.6 BBIPA)KEHUS, ypaBHEHUS, HEPABEHCTBA M CHCTEMbI IO YCIOBHIO 3ajauH,
UCCIIEJIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOJIB30BAHUEM arIapaTa anreopbl
3 OyHKIWMH U TpaduKH
OnepupoBaTh MOHATUSMHU: TEpUOAMYECKas (QYHKIMS, TMPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpemyMa (yHKUHMH, HAuOOIbIlee U
' HaMCHbINIee 3HAYCHUS (DYHKIUU HA MPOMEXKYTKE; HCIIONB30BATh MX IS
uccrenoBanus GyHKIUH, 3aJaHHON IrpaduKoM
OnepupoBath MOHATHSIMH: T'padUKU MMOKa3aTeIbHOM, JOTapuDMUIECKONH U
3.2 TPUTOHOMETPUUYECKUX (PYHKIMIA;, H300pakaTh HMX HAa KOOPAWHATHOU
IJIOCKOCTH U UCTIOIb30BATH ISl PEILICHUS YPAaBHEHUN U HEPABEHCTB
33 N3o0paxkaTh Ha KOOPAMHATHON TUIOCKOCTH TpayKU JIMHEHHBIX YpaBHCHHM
' U UCTIOJIb30BaTh UX JJISl PELICHHS CUCTEMBbI IMHEHHBIX YpaBHEHHM
34 Ucnonb3oBate rpaduku QyHKOMA JUIsI HUCCICNOBAHUS TPOIECCOB U
' 3aBUCUMOCTEHN U3 IPYTUX YUCOHBIX AUCIUIUIMH
4 Hauana matemaTuueckoro aHaiamnsa
OnepupoBath NMOHATUSAMU: HENPEpbIBHAS PYHKIINS, TPOU3BOIHAS () YHKIUY;
4.1 WCTIONTh30BaTh TE€OMETPUUYCCKUN M (PU3NUYECKHIA CMBICT TPOU3BOAHOM MIJIS
pelieHus 3aaaq
49 Haxomuth  mpoW3BOAHBIE  SJIEMEHTAapHBIX  (DYHKIMI,  BBIYUCIATH
' MIPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO (DYHKITHI
Hcnonb3oBaTh  TPOM3BOAHYIO Ui HWCCIENOBaHUS  (QYHKIMH  Ha
4.3 MOHOTOHHOCTh M JKCTPEMYMBbI, MPUMEHSATh PE3YJbTaThl MCCIACAOBAHUS K
MMOCTPOCHUIO TPAPUKOB
44 Hcnonb30BaTh MPOW3BOAHYIO JJISl HAXOXKJIEHUS HAWIYYILIEro pPELIeHUs B
' MPUKJIIAHBIX, B TOM YHCIIE COLIMAIbHO-I)KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBarh MOHATHSMH: TIEPBOOOpa3Hasi © HHTETpai;, I[OHUMATH
' reoMeTpUUYecKUid U GU3NYECKUI CMBICIT UHTErpaia
46 Haxomuth mepBooOpa3Hbie AIEMEHTAPHBIX (YHKIIWHA, BEIYHCIISTh HHTETPAI
' no opmyne Herorona — Jleitbuuma
47 Pematp npukiagHbie 3a1a4i, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKOTO U

(I)I/I3I/I‘-ICCKOFO XapakTepa, CpEACTBAMH MATEMATUYCCKOT'O aHaIn3a
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IHHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KITIACC
IIpoBepsieMblii 371eMEHT cOAepPKAHUS
Kon
1 Uwcna v BBIYUCIICHUS
Panmonanphpie  uucia. OOBIKHOBEHHbIE M JECATUYHBIE JPOOM, IPOLIEHTHI,
11 OECKOHEYHBIC TIEPUOUIECKUE NpoOu. Apr(pMETHIECKHE ONepallii C PaIiOHATBHBIMU
' qrcliaMu, IpeoOpa3oBaHus YUCIOBBIX BhIpakeHuil. [IpuMenenue apobdeii u mpoueHToB
JUIS pellieHus] IPUKIIaTHBIX 337a4 U3 PA3IMYHBIX OTpaciieil 3HaHUH U pealbHOM KU3HU
JlelicTBUTENbHBIE YnCIa. ParimoHampHble M HPpAaMOHAIBHBIE Yica. Apru(MeTHIeCKrue
1.2  omepamuu c JAEHCTBUTEIBHBIMH YuciIaMH. [IpuOMmKEHHbIC BBHIYHMCICHUS, TpPaBUIIA
OKpYTJIEHUS, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUN
Crenens ¢ nesibM nokaszaresneM. CtangapTHas GopMma 3anucu ASUCTBUTEIBHOTO YUCIa.
1.3 Hcnonp3oBaHue MOAXOAIICH (POPMBI 3alHCH JCHCTBUTEIBHBIX YHCEN UIS PEUICHHS
MPAKTHUYECKHX 3aJ1ad U MPEJICTaBICHUS JaHHBIX
14 Apudmerndeckuil KOpeHb HaTypanbHOM cTeneHH. JleHCTBUS ¢ apupMeTHYECKHMMHU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
15 CuHyc, KOCHMHYC U TaHT€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHT€HC YMCJIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxpaecTBa U TOXKACCTBEHHBIE MPE0OpPa30BaHUS
59 [TpeoOpa3oBanne TPUTOHOMETPUUECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPHUIECKUE
' bopMyIbI
53 VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
MHTEPBAJIOB
2.4  Pemenwue 1enbix u IpoOHO-PANIMOHATBLHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenne nppanvioHanbHBIX YPaBHEHNUN U HEPAaBEHCTB
2.6  Pemenue TpUrOHOMETPUUYECKUX YPABHEHHIA
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHNI0 MAaTEMaTUYECKHUX 3a]a4 U 3a/1a4 U3
' pa3INuHbIX 00JacTel HAyKU U pealibHOM JKHU3HU
3 OyHKIMH U TpaduKH
31 OyHkuus, crnocodsl 3amaHus QyHkuuu. ['padux ¢ynknuu. Bsaumbao oOpaTHbIE
' GyHKIMH
3.9 OO6mactp ompenelieHUss W MHOXKECTBO 3HaueHW (QyHkuumu. Hymm QyHKIuu.
' [TpomexyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIUU
33 CrenenHas (pyHKUUS C HATYpaJbHBIM U IIeJIbIM NOKa3areneM. E€ cBoiicTBa u rpaduxk.
' CaoiicTBa 1 rpauk KOpHs N-0ii CTETIEHU
3.4 TpuronomeTpuyeckass OKPYXKHOCTb, OIpEAENIEHUE TPUTOHOMETPUYECKUX (YHKUUN

YUCJIOBOI'O apryMEeHTa
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Hagama MaTemaTHuecKkoro aHajn3a

IlocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHUS IIOCIEIOBATCIBHOCTEH. MOHOTOHHEIC

41 0CJIE0BATELHOCTH
Apudmernueckass M TreoMeTpuueckas Iporpeccud. beckoHeuHo —yObIBaromas
4o |~ TEOMETPHYECKas NPOrpeccHs. Cymma OeckOHEUHO YOBIBAIOUIEH TIeOMETpUYECKOM
' nporpeccuu. Popmyna CIOXKHBIX NPOIEHTOB. VCmonb30BaHUE MPOTPECCHH IS
pelIeHHs peabHbBIX 33aa9 MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, oOmnepauud Haja MHoXecTBaMu. Jluarpammbel Oiisiepa — BenHa.
5.1  IlpumeHeHue TEOPETHUKO-MHOXKECTBEHHOI'O ammapaTta Juisi ONHCAHMs peallbHbIX
MIPOLIECCOB U SIBICHUH, PHU PEHICHUU 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIEACTBUE, J0KA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Yucna v BBIYUCIICHUS
1.1 Harypanbable u nenbie ynucna. [Ipu3Haku 1eIUMOCTH ETbIX YUCET
1.2 Crenensb ¢ palMoHaIbHBIM NTOKa3aTeneM. CBONWCTBA CTENEHU
1.3 Jlorapudm yucna. JlecaTtnynbie ¥ HaATypadbHbIC JOrapru(MbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeobpazoBanme BeIpaXEHUH, COJIEPKAIINX JOTaPUPMBbI
2.2 [TpeoOpazoBanue BRIPAKEHHM, COACPIKAIINX CTENICHH C PAIlIOHAIBHBIM TTOKa3aTeIeM
2.3 [TpuMepsl TPUTOHOMETPUIECKUX HEPABEHCTB
24 [Toka3zaTenbHBIC YpaBHEHUS] U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA
26 CucTeMbl TMHEWHBIX YpaBHEHUH. Pellienne npuKkiIa HbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHENHBIX YPABHEHU
2.7 CucTeMbl ¥ COBOKYITHOCTH PAllMOHANBHBIX YPAaBHEHUH U HEPABEHCTB
28 [TpumeHeHne ypaBHEHUH, CHCTEM M HEPAaBEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 3a/1a4
' W 3aJ1a4 U3 pa3IMuHbIX 00JacTel HAyKu U pealbHOM JKU3HU
3 OyHKIMU U TpaduKu
Oynkmus. [lepuoanyeckne ¢yHkmu. I[IpomMexxyTkM MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcuMymbl U MUHUMYMBI (QyHKnuu. HamOomnblniee ¥ HauMeHbIllee 3HaYCHHE
(GYHKIIUN HA IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIUH, UX CBOWCTBA U TpaduKu
3.3 IToka3zarenbHas u norapupmMuueckas QyHKIUU, UX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB QyHKIUH A7 peLICHUS] YPaBHEHHU U TUHEWHBIX CUCTEM
3.5 Ucnons3zoBanue rpadmkoB GyHKIIAN 1T UCCIIETOBAHMS TIPOIIECCOB U 3aBUCUMOCTEH,
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KOTOpBhI€ BO3HUKAIOT TPU PELICHUH 3aJad U3 JAPYTUX Y4eOHBIX MPEAMETOB H
peaNbHON KU3HU

4 Havana matemarnueckoro aHanusa
4.1 HenpepsiBable pyHKIUN. METOA HHTEPBAJIOB JJIs pEIICHHUs] HEPABEHCTB
4.2 [TpousBognas pynkmuu. ['eomeTpuueckuii 1 PU3NIECKUN CMBICT TIPOU3BOTHON
43 [Tpou3BosHbIe 37eMEHTapHBIX (QyHKUUH. DOopMynbl HaXOXKIEHHS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHHS U YaCTHOTO (QYHKIUI
[IpumeHeHne NPOM3BOJHOW K HCCIENIOBaHUIO (YHKIMH Ha MOHOTOHHOCTh M
4.4 sKcTpeMyMbl. HaxoxxaeHne HaunOOoNbIIero M HaUMEHBIIEro 3HaueHUs (YHKLIUU Ha
OTpE3Ke
[IpumeHeHne TPOU3BOIHON JUIS HAXOXACHUS HAWITYYILEro PEelIeHUs! B MPUKIIATHBIX
4.5 3ajjavax, Uil ONpEeAENeHUs CKOPOCTH TIpoliecca, 3aJaHHoro QopMmynoil uiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
4.7 WuTerpan, ero reoMeTpudeckuii 1 GU3NUYECKUi CMBICI. BrIUuCIeHre WHTerpaia mo

dbopmyne Hetotona — JleliOHuIa
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IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOI NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bragenne MeTomamMu JTI0OKa3aTenbCTB, AITOPUTMAMU PEIICHUS 33]1a9; YMCHHE
GopMynHpOBaTE M ONEPUPOBATh IMOHATHUSAMH: ONpEICICHHE, aKCHOMa,
TEeopeMa, CIEJCTBUE, CBOMCTBO, MPHU3HAK, IOKA3aTEIbCTBO, PABHOCHIIBHBIC
(GOpMYIUPOBKH; TPUMEHATh HWX; yMeHHE (OPMYIUpOBaTh OOpaTHOE W
[IPOTUBOIIOIOKHOE YTBEPXKIECHUE, IPUBOAUTL IPUMEPHI U KOHTPIPUMEPHL,
UCTIONB30BaTh ~ METOJl ~ MaTeMaTHYeCKOW  WHAYKIINH; MIPOBOAUTH
JTOKa3aTeJIbHBIC PACCYKJCHUS TIPH PEIICHUU 3a]1a4, OIEHUBAThH JIOTHYECKYIO
NPaBUIBHOCTD PACCYXKICHHUI; YMEHUE ONIEPUPOBATH MOHSATHIMU: MHOXECTBO,
MOAMHOXECTBO, OIICpallMkd HAaA MHOXCECTBAMU, YMCHHC HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN amnmapar JJisi ONMCAHUs PEaTBbHBIX TPOIECCOB U
ABJIGHUN W TpHU pEUIeHHH 3aJad, B TOM YHCIE U3 JPYrUX Y4eOHBIX
IpeIMETOB; YMEHHE ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad, aepeBo,
UK, Tpad HA IUIOCKOCTH; YMEHHME 3a7aBaTh W OIHCHIBATH Trpadbl

Ppa3siIndYHbIMHA CHOCO6aMI/I; HUCII0JIB30BAaTh Fpa(bBI IIpH PCUHICHUHU 3a/lav

YMeHue onepupoBaTh MOHATHAMHU: HATypajllbHOE 4YHCIO, LEN0e 4YHCIIO,
CTENEHb C LENbIM IIOKA3aTeleM, KOPEHb HATypaJbHOW CTENEHH, CTENEHb C
palMOHAJIBHBIM II0Ka3aTesIeM, CTENEeHb C JCHCTBUTENBHBIM IOKa3aTeseM,
jgorapum 4ucnia, CHHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YHCIIA, OCTaTOK
[0 MOJYJIO, PAalMOHAIbHOE YHCIO, UPPALUOHAIBHOE YHCIO, MHOXKECTBa
HaTYpaJIbHbIX, ILIEJIbIX, PAallMOHAJIBHBIX, JIECHCTBUTEIIBHBIX 4YHCE; YMEHHE
UCIOJIb30BaTh IPHU3HAKK JEIMMOCTH, HAaUMEHBUIMH OOIIMN JenuTess U
HauMeHblllee oOllee KpaTHoe, airoput™M EBkiuaa npu peuieHUH 3ajad;
3HaKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHS, YMEHUE
BBIMIOJHATh BBIYMCIECHUE 3HAYEHUN W NpeoOpa3oBaHUs BBIPAKEHUH CO
CTeNeHsAMM U JiorapudMamu, mpeoOpa3oBaHus JPOOHO-PALIOHAIBHBIX
BBIPQXCHHUM; YMEHHE OIEpUPOBATH IOHATUSAMH: IIOCIEIOBATEIbHOCTD,
apudmeTnyeckas Mporpeccusi, reoMeTpuyeckas IMporpeccus, OeCKOHEYHO
yObIBarowias reoMEeTpHYECcKast IIpOrpeccusi; yMEHHE 3aJaBaTh

MMOCJICAOBATCIIBHOCTU, B TOM HYHUCIIC C IMOMOLIBIO PEKYPPCHTHBIX (1)OpMy.]'I;
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YMEHUE ONEPUPOBATH TMMOHATUSAMU: KOMIUIEKCHOE YHCIO, COIPSKEHHBIC
KOMILJIEKCHBIE YHCIIa, MOJYJb M apryMEHT KOMILIEKCHOTO 4wHcia, ¢gopma
3alMCU  KOMIUIEKCHBIX 4uced (TeoMeTpuyecKkas, TPUTOHOMETpUYecKas H
anreOpandeckasi); yYMETh NPOU3BOIAUTH apu(METUYECKUE JCUCTBUA C
KOMIJIEKCHBIMA ~ YUCJaMHU;  TPUBOAUTH  NPHUMEPHl  HCIOJIB30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEpPUPOBATh MOHATUSAMHU: MaTpuma 2x2 u 3%3,

OMpCACIIMTCIIb MATPHUILIbI, I‘GOMCTpI/I‘-IGCKI/If/'I CMBICJI OTTPCACIINTECIIA

YMeHue onepupoBaTh IOHATUAMM: PALUOHAIBHBIC, HPPALMOHAIBHEIE,
MOKa3aTeNbHbIE, CTENEHHbIE, JIOrapu(pMUUYECKUE, TPUTOHOMETPUUECKUE
YPAaBHEHUSI U HEPABEHCTBA, UX CHCTEMbI; YMEHHE OIEpUPOBATH IOHATUSMH:
TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, ypaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YPABHEHUN U HEPABEHCTB, PABHOCHUIIBHOCTh YPABHEHUM, HEPABEHCTB
U CHCTEM; YMEHHUE PEIaTh YPABHCHMsI, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
pasIu4HbBIX NPUEMOB; peElIaTb YPABHEHUs, HEPABEHCTBA M CHCTEMBI C
[apamMeTpoM; IPUMEHATH YPAaBHEHUS, HEPABEHCTBA, HUX CHUCTEMbI JJIA
pelleHrs MaTeMaTHYeCKHUX 3aJa4 U 3a/lad U3 pa3sInyHbIX oOsiacTell HAyKu U

peaTbHOU KU3HU

YMenue onepupoBaTh MOHATUAMHU: (QYHKUIMSA, 4YETHOCTh (YHKIIMH,
HNepUOIUYHOCTh  (YHKIMH, OrPAaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTb
GyHKIMHM, SKCTpeMyM (QYHKIUM, HauOoiblllee W HaWMEHbLIEe 3HAYCHMS
(GyHKIMU Ha TPOMEXKYTKe, HENpepbiBHAS (DYHKIHS, acHMOTOTHI rpaduka
(GyHKUMU, nepBas W BTOpas NMPOU3BOAHAs (YHKLHH, IE€OMETPUYECKUH H
¢u3MUecKuii  CMBICII  TIPOM3BOJHOW, IepBOOOpasHas, ONpeAeTIEHHBIN
UHTETpAT, YMEHHE HAXOIUTh AacCHMOTOTH Tpaduka (GYHKIHUH; yMEHHUE
BBIUUCIIATH MIPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMIO3ULIUU
(GyHKLUH, HAXOAUTh ypaBHEHHME KacaTeJIbHOU K rpaduKy (QyHKIUH; YMEHHE
HAXOJUTh TPOM3BOJHBIC AJIEMEHTAPHBIX (YHKIUI; yMEHHE HCIIOJIb30BaTh
NPOM3BOJHYIO JUIsL HUCCIeNOBaHMA (QYHKUMI, HAXOJUTh HAWOOJIbIINE U
HaVMEHbIINE 3HAaYeHHs (QYHKUUN; CTPOUTH TpapUKd MHOTOUWIECHOB C
UCIIOJIb30BaHUEM  almapara MaTeMaTHYeCKOro  aHaln3a; [PUMEHSThH
IPOM3BOIHYIO JUISI HAXOXKJICHUS HAMITYUIIEerO PEUICHUs B IPUKIIAIHBIX, B TOM
Yuciae COLMAIbHO-DKOHOMHUYECKMX M (PU3MUYECKUX 3ajadax; HaXOAUTh
wIomaan U o0bEMBI (GUTYyp C MOMOIIBI0 MHTErpaia; MPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUSA C TOMOLBI AU depeHInanIbHbIX

yYpaBHEHUH
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YMeHue onepupoBaTh MOHATHAMHU: rpaduk (yHKIUH, oOpaTHas (QyHKUHS,
KOMITO3HUIMS (YHKIHK, JWHEWHass QyHKOHUS, KBagpaTH4Has (YyHKIHS,
parMoHanbHast (QyHKUUS, CcTeneHHas (QYHKUMSA, TPUTOHOMETPUYECKUE
¢yHKUIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMM, IOKa3aTeabHas MU
aorapumuueckas (QyHKIUM; YMEHHE CTPOUTHh TpaduKU H3YyUYEHHBIX
(GyHKLUH, BBINOIHATE IpeoOpa3oBaHus rpadukoB (YHKUIUH, UCIOIB30BATH
rpaduKy UIA U3y4YeHHs TPOLIECCOB M 3aBUCUMOCTEH, MPH PELICHUH 3a1a4 U3
Ipyrux y4eOHBIX NpPEIMETOB U 3ajJady M3 peaJbHOM JKU3HHU; BbIPAXKaThb
dopMynaMu 3aBUCUMOCTH MEXIYy BEJIMUYMHAMM; HMCIIOJIb30BaTh CBOMCTBA W
rpaduku  (QYHKIOMA JUIs pelIeHus ypaBHEHMH, HEpaBeHCTB M 3a7ay C
napamMeTpamMu; H300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOMECTBA

pelieHuit ypaBHEHH, HEPaBEHCTB U UX CUCTEM

YMeHue pemarbe TEKCTOBbIE 3aJjaud pa3HbIX THUIIOB (B TOM 4HCIE Ha
OPOILICHTHI, JOJM W YacTH, HA JBWXEHHE, PabdOTy, CTOMMOCTb TOBapoOB M
yCIyT, HAJIOTH, 3aJaud M3 00JacTH YIpaBJIEHHs JUYHBIMH U CEeMEHHBIMHU
(¢uHAHCAMM); COCTaBIATH BBIPAKCHUS, YPaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIOBHMIO 3aJaud, HCCIECNOBaTh IOIYYCHHOE pEUICHHE U
OLIEHUBATh  MPAaBJONOJOOHOCTh  PE3yNbTaTOB; YMEHHE MOJIEIUPOBAThH
peaJbHBIE CHUTyallud Ha S3bIKE MAaTEMAaTUKH; COCTaBJIATh BBIPAXKCHMUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3aJa4M, MCCIEA0BATh
IOCTPOEHHbIE ~ MOJIEIM  C  MCIIOJB30BAaHMEM  ammapara  ajureOpsl,

WUHTEPIPETUPOBATH ITOIIYYEHHBIN pe3ybTaT

YMeHue onepupoBaTh HOHATHSAMU: CpeAHee apudmeruueckoe, MeIuaHa,
HauOoblllee M HauMEHbIllee 3HAYEHHs, pa3Max, IUCIEpCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa,; yMEHHME H3BJIEKaTh, HHTEPIPETUPOBATH
UHQOpPMALIMIO, MPEACTaBICHHYI0 B TaOJMMIaX, Ha AMarpammax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA pEaJbHBIX IMPOLECCOB M SBICHUMN; IPEICTABIATH
UHPOpPMALMIO C MOMOIIBIO  TalIMI M  JAMarpamMM; HUCCIIEA0BaTh
CTaTUCTHYECKHE JaHHbIE, B TOM YHCJIE€ C HNPUMEHEHHEM TIpaduuecKux
METOJIOB U DJIEKTPOHHBIX CPEICTB; rpaUUecKH HCCIEN0BaTh COBMECTHbBIE
HAOJII0/IEHUS C TOMOIIBIO JUarpaMM pacCerBaHUs U JTMHEHHON perpeccun

YMeHue onepupoBaTh HOHATHAMHE: CIIy4ailHBIN OIBIT U CiIlydaifHOe cOOBITHE,
BEPOSITHOCTh CIIy4allHOIO COOBITHSI; YMEHHE BBIYUCISATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM I'paUuecKuX METOIOB; MPUMEHSTh (OPMYJIbI CIOKEHUS U

YMHOXEHUSI BEpOSITHOCTEH, (OpMyly TMOJIHONW BEpOSTHOCTH, (opmyry
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Bepuymnnu, komOuHaTopHble (akThl U (OPMYIIBI, OLIEHUBATH BEPOSATHOCTH
pea’bHBIX COOBITHI; YMEHHE ONEpHpPOBAaTH IOHATHSAMM: CiIydaiiHas
BEJIMYHMHA, paCIpe/eieHUe BEpPOATHOCTEH, MaTeMaTHYeCKOe OKUAAHUE,
JMCTIEpCHsl U CTAaHAAPTHOE OTKJIOHEHHE CIy4YaiHOM BEJWYMHBI, (YHKIUH
pacmpeneneHuss W IUIOTHOCTH  PaBHOMEPHOTO,  IIOKAa3aTelIbHOTO U
HOPMAJIEHOTO PACHpe/eIeHNid; YMEHHE HCIIOIh30BaTh CBOMCTBA M3yYEHHBIX
pacmpenenieHuii A pelieHHus 3a/ad; 3HAKOMCTBO C TOHSATHAMHU: 3aKOH
OOJIBIINX YMCET, METOJBI BHIOOPOYHBIX HCCIICTOBAHUI; yMEHHE NPHBOANUTH
OpUMEpPbl  MPOSBICHHUS 3aKOHA OONBIIMX 4YHCEI B TNPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX; YMEHHE OIEPUPOBATh MOHATUSIMHU: COYETAHUE,
IIepecTaHOBKa, YUCIO COYETAaHWH, YUCIIO NEPecTaHoBOK; OuHOM HbioTOHA;
yMEHHE NPUMEHSATh KOMOMHATOPHBIE (AaKThl U PacCyXICHHS IS PELICHUS
3a1a4; OIICHMBAaTh  BEPOSTHOCTH  PEAIbHBIX  COOBITHH;  COCTaBIAThH

BEPOATHOCTHYIO MOJI€TIb M UHTEPIPETUPOBATH MOTYYEHHBIN Pe3yabTaT

YMeHue  omepupoBaTh  MOHATHAMHU:  TOYKA, IpsMas,  IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIA, IUIOCKUH YroJj, ABYTPAHHBIA
yroJl, TPEXTPaHHBIA YTOJI, CKPEIIMBAIOIIMECA MpsMBbIE, NapauIeIbHOCTh U
NEPIEHAUKYIISIPHOCTD MPAMBIX U IUIOCKOCTEH, YrOJd MEXIY IPSIMBIMH, yroJl
MEXIy NPSAMOM M IUIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSIMHM, PacCCTOSIHUE OT
TOYKU [0 IUIOCKOCTH, PACCTOSHHUE MEXAY IPSMBIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH; YMEHHME UCIOJIb30BaTh IPU PELICHUH 331a4 U3y4eHHbIEe (DaKThI
U TCOpPCMbI IUIAHUMETpUH; YMCHUC OLCHHUBATH PA3MCEPLI 00BEKTOB
OKPY’KAIOIIEr0 MHpa; CTPOUTH MAaTEMATUYECKUE MOJEIU C IMOMOIIBIO
TCOMECTPHUICCKUX MOHATHH U BCJIMYMH, pClIaTb CBA3aHHLBIC C HUMU

IMMPAKTUYCCKUC 3a1a4n

YMeHue omnepupoBaTh MOHITHSIMH: IUIOMAAs (GUTYpBl, 00BEM (UTYPHI,
MHOTOTPaHHHK, IPAaBUIBHBII MHOTOTPAaHHUK, CEYCHHE MHOTOTPAHHUKA, KYO,
napajuiefienune, npusMa, nupamuiaa, Gurypa u MOBEPXHOCTh BpallleHUs,
IWIMHAP, KOHYC, mIap, cdepa, IUIOmaab cepbl, IUIOMEAab HOBEPXHOCTH
NUPAaMUJBL, TPU3MBI, KOHYCa, IWIMHApA, 00bEM KyOa, MPSIMOYTOJILHOTO
napasuiesenune1a, TMpaMubl, IpU3Mbl, IIMHAPA, KOHYCAa, 11apa, pa3BépTKa
MOBEPXHOCTH, CEUYEHMsS] KOHYCa W UWIMHApA, NapajUlebHble OCH WIH
OCHOBAHHIO, CEYCHME IIapa, IUIOCKOCTh, Kacaromascs cdepsl, HWIMHIPA,
KOHyCa; yMEHHME CTpPOUTh CEYEHHE MHOTOTpaHHHMKA, H300pakaTh

MHOT'OI'paHHUKH, (1)I/Il"ypbl W TOBCPXHOCTU BpallCHUSA, UX CCUYCHHA, B TOM
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13

YHUCJIE€ C TMOMOILBIO AJIEKTPOHHBIX CPEJICTB, YMEHHE NPUMEHSThH CBOWCTBA
FeOMETPUUYECKUX (UTYp, CaAMOCTOSITENIbHO (OPMYIUPOBATH OMpEAeNICHUs
u3ydaeMbIX (Uryp, BBIABUTATh THUINOTE3bl O CBOWCTBAX W MPHU3HAKAX
reoMeTpuueckux (uryp, 0OOCHOBBIBATH WU OMNPOBEPraTh HUX; yMEHHE
MPOBOJIUTH KJacCU(UKAIUIO (GUTYp TIO PA3TUYHBIM MPU3HAKAM, BBITIOJIHATH

HeO6XOI[I/IMBIe JOITIOJITHUTECIIBHBIC ITIOCTPOCHUA

YMenue  omnepupoBaTh  MOHATUSMHU:  JBW)KEHME B IMPOCTPAHCTBE,
HapaHHeHBHbeI NNEpCHOC, CHUMMCTpPUA Ha IUIOCKOCTH W B HNPOCTPAHCTBC,
MOBOPOT, TNpeoOpa3oBaHWe TMOAOOHUsS, TOAOOHBIE (QUTYPBI, YMEHHE
pacno3HaBaTh paBHblE M MOAOOHBIE (UIYpPHl, B TOM YHUCIE B IPUPOJE,
UCKYCCTBE, apXUTEKType; UCIOJIb30BaTh T'€OMETPUUYECKHUE OTHOILICHHUS MpHU
pelIeHrun 3a4a4; HaXOAUTb TCOMCTPHUYCCKUC BCINYHNHBI (I[J'II/IHa, yrouJ,
IJI0IAL, 00BEM) MPHU PEIICHUU 33/1a4d U3 APYTHX y4eOHBIX MPEAMETOB U U3
peaanoﬁ JKHU3HH; YMCHHUC BBIYUCIATH T'COMCTPUYCCKUC BCIMYMUHBI (,Z[JII/IHa,
yroi, IUIONiab, O0BEM, MIIOMAAb MMOBEPXHOCTH), HCHOIB3Ys H3yueHHBIC
q)OpMy.HI)I U MCTOABI, B TOM 4YHUCIC: IUIOMAAb IOBECPXHOCTU INHUPAMUIBI,
NpPU3MBI, KOHYCa, WINHAPA, TUIOMAas chepbl; 00bEM KyOa, MPsMOYTOIBLHOTO
HnapajuleenuIena, MupamMuabl, IpU3Mbl, HWIKHAPA, KOHYyCa, IIapa, yMEHUE
HAXOJUTh OTHOIIEHHE 00BbEMOB TTOIOOHBIX (hUTYP

VYmMmenne OINICpHUPOBATL IMOHATHUAMU: MPAMOYToOJIbHasd CHUCTEMa KOOpAWHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJMHATHI BEKTOpPa, CyMMa BEKTOPOB,
POU3BE/IEHHE BEKTOpa Ha YHCIO, pa3lioKeHHWe BeKTopa Mo 0Oaswucy,
CKaJsipHOE TMPOW3BEICHHE, BEKTOPHOE NPOU3BEICHUE, YOl MEXAY
BCKTOpaMH; YMCHHUEC HUCIIOJIb30BaATH BCKTOpHBII\/'I u KOOpI(I/IHaTHBIfI METOO IJIsA

peiCHUS TCOMECTPUUCCKUX 3alad U 3aJa4 APYyIrux y‘-Ie6HBIX npeamMeToB

YMmenue BI)I6I/IpaTI> HOI[XOIISIHII/Iﬁ METOA I PCIICHHA 3aJavd; IMMOHUMAHHC
3HAYUMOCTH MaTEMaTUKW B HU3YUYCHHUH IIPUPOJHBIX H O6IH€CTBCHHBIX
nmponeccoB u }IBJIGHI/Ifl; YMCHHUC pPAaClIO3HABATL IMPOSABJICHUC 3aKOHOB
MAaTCMAaTUKNU B HCKYCCTBC, YMCHHUC NPUBOAUTHL MNPUMCPbBI MATEMATHYCCKUX

OTKPBITUH POCCUMCKON U MUPOBOM MAaTeMaTHUYECKOU HAyKH
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1 Yucna ¥ BBIYUCICHUS

1.1 HarypanbHble u nienslie uncia. [lpusHaky AeIMMOCTH HENbIX YHCe

12 Panmonaneupie uucna. OOBIKHOBEHHBIE U JIECATUYHBIE ApPOOU, MPOLEHTHI,
' OCCKOHEUHBIC TICPUOTUICCKUE IPOOH

13 Apudmerndeckuil KOpeHb HATypaJbHOW cTereHH. J[eHCTBUs ¢ apupMETHICCKUMU
' KOPHSIMHU HaTypaJlbHOU CTETICHH

14 Crernens ¢ 1enbsiM nokaszarenem. CTeneHb ¢ pallMoHaNbHBIM Moka3aTeneM. CBolcTBa
' CTETIeHU

15 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
. ApKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. [lecaTHIHbIC U HATYpaIbHBIE JTOTapUPMBI

JeiicTBuTenpHbIe YuCa. ApUPMETHYECKHE OIlepalud C  JeHCTBUTEIBHBIMU
1.7 yrcaamu. [IpuOamKkEHHbIE BEIYUCIICHNS, TIPABUIIa OKPYTIICHHS, TIPUKUIKA U OLIEHKA
pe3yibTaTa BBIYMCICHUN

1.8 [IpeobpazoBanue BoIpaKeHHUN

1.9 KowmrnekcHbie uncna
2 YpaBHEHUs U HEpPAaBEHCTBA

2.1 I{enpie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHU

24 ITokazaTenpHbIC U JOTapUMUUECKHE YPAaBHCHUS

2.5 Llenpie 1 1poOHO-palOHATIFHBIC HEPABEHCTBA

2.6 HppannoHanbHble HEPAaBEeHCTBA

2.7 [Toxa3zaTenbHbIE U TOrapuPpMHUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUN U HEPABEHCTB

2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu

211 Martpuiia cucteMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTeab MaTPULbI
3 OyHKIHUH U TpaduKu

3.1 Oynknusa, cnocodwl 3amanus (yuaknuu. ['paduk ¢ysknuu. B3ammHo oOpaTHBIE
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¢ynkunu. YétHsie 1 HeuéTHbIe pyHKUMU. [lepuoamueckue GpyHKIuI

OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHWd ¢yHkuuu. Hymn ¢yHkomm.

[TpoMexyTku  3HAaKONMOCTOSHCTBA.  [IpoMeXyTkM  MOHOTOHHOCTH  (DYHKLUH.

32 MakcuMymbl 1 MUHUMYMBI GyHKIMU. Haubosbiiee M HanMeHblee 3HAUYCHUE
(GYHKIINHM Ha TPOMEKYTKE
33 CrenenHas ¢GyHKIUS C HATypaldbHBIM U IENbIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenpHas u morapudmudeckas GyHKIIMH, ©X CBOHCTBA U TpauKu
36 Toukm paspeiBa. Acumntotel rpadukoB (ynkmuii. CsoictBa  (QyHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocaemoBaTeabHOCTH, CIIOCOOLI 3aaHUs ITOCIEA0BATEILHOCTEN
3.8 Apudmernueckas 1 reoMmeTpuueckas mporpeccu. @opMmyiia CI0XKHBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHaiansa
4.1 [IpousBonnas ¢pyakiuu. [Ipou3BoAHBIE STIEMEHTAPHBIX ()YHKITHIA
[IpumeHeHre NPOU3BOAHON K UCCIENOBaHHIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. Haxok/ieHue HanOOMbIIeT0 U HaWUMEHBIIET0 3HaueHUs (YHKIMH Ha
OTpe3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHo>kecTBa 1 TIOTUKA
51 MHoOkecTBO, onepanuu Haj MHOkecTBamMu. [luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepositHoCTh
6.3 Kombunaropuka
7 [Ceomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [TpsiMble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEpXHOCTH BpAIICHUS
7.5 KoopauHathl 1 BEKTOPBI
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YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YHEHUKA
Anre0pa u Hauana maTemaTudeckoro ananusa. 10-11 knaccel. ba3zoBeiii u
yriyonéunsiil ypoau/ 111, A. Anumos, 10. M. Konsrun, M. B. Tkauéra, H. E.
®Enopora, M. U. [llabynun., M. "lIpocBemenue", 2026

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

[Toypounoe pa3zpaboTku 1o anredpe u Hayainam aHanusa A 10 kimacca k YMK

aBTopoB: 0. M. Kossarun, M. B. TkaueBa u 1p

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
YuuepcanpHas 6ubmuotexa [JOK

SAKnacc
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