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HOSACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOro Kypca «AmnredOpa W Hadalla MaTEMAaTHYECKOIO
aHanm3a» 0a3oBoro ypoBHs misi oOydarommuxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe DesepaabHOrO TOCYJApPCTBEHHOTO 00pa30BATENBHOTO CTaHAApTa CPEIHEro
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUIA,
NPEIbIBISIEMBIX K MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPATUIUN POCCHUHUCKOTO
oOpazoBanus. Peanusanus mnporpamMmbl 00€CTIEUYUBACT OBJAJCHUE KIIOYEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY IS CAaMOPAa3BUTHS W HEMPEPHIBHOTO
o0pa3oBaHusl, IEJIOCTHOCTh OOIEKYJIbTYPHOTO, JIMYHOCTHOTO M IO3HABATEIIHLHOTO
Pa3BUTHS JIMYHOCTH O0yUYarOIINXCA.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Aunrebpa u Hadama MaTeMaTHUYECKOrO aHAINW3a» SIBISIETCS OJHHUM M3
HanOoJiee 3HAYMMBIX B IPOrpaMMe CTaplIei IIKOJIbI, IOCKOJbKY, C OJHOW CTOPOHBI,
OH 00ecreynBacT HMHCTPYMEHTAJIbHYIO 0a3zy Il HM3y4yeHHUsl BCEX €CTECTBEHHO-
Hay4YHBIX KypCOB, a C APYrod CTOPOHBI, (hOPMHPYET JOrHUYECKOe U abCTpakTHOE
MBIIIJICHUE y4YalUXCsi Ha ypOBHE, HEOOXOAMMOM JJIsi OCBOEHHS KypCOB
nH(pOpMaTUKH, 00IIECTBO3HAHMS, UICTOPUH, CIIOBECHOCTU. B pamkax gaHHOro Kypca
ydamiecs: OBJIAJEBAlOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
dhopMyJIHpyeT CBOU JIOCTHIKEHUS B MaTeMaTH4ecKoi (opme.

Kypc anreOpsl 1 Hayan MareMaTHYECKOrO aHalIM3a 3aKJajJblBa€T OCHOBY JUIS
YCTIEIITHOTO OBIAJACHUS 3aKOHAMH (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX
TEHACHIIMIA SKOHOMHKH M OOIIECTBEHHOM >XWU3HH, IMO3BOJSIET OPUEHTHUPOBATHCSA B
COBPEMEHHBIX IU(PPOBHIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOIB30BATh
UX B IOBCEIHEBHOW KHU3HU. B TOXe BpeMst oBiasieHne abCTPaKTHBIMH U JIOTHUECKU
CTPOTMMU MaT€MaTUYECKUMHU KOHCTPYKLHSMH pPa3BUBAET yMEHHE HaXOAMUThb
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTh  YTBEPXKACHHS, HCIIOJIb30BATh
00001IeHHEe W KOHKPETH3allMi0, aOCTparupoBaHWE W aHAJIOTHIO, (opmupyer
KpeaTUBHOE M KpPUTHYECKOE MblluieHHe. B Xxoze u3ydenus anreOpbl U Hayal
MaTEMaTHYECKOr0 aHaju3a B CTaplIel IIKOJE YYallUecs IMOJIy4aioT HOBBIA OIBIT
pelIeHrs] TPUKIATHBIX 3a7ad, CaMOCTOSITEIbHOTO TOCTPOEHUS MaTeMaTUYECKUX
MOJIeTIel peabHBIX CUTYAIli U MHTEPIPETAIINH MOTYICHHBIX PEIICHUA, 3HAKOMSTCS
C MpUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U B UCKYCCTBE,
C BBIJAIOLIMMHUCS MATEMAaTHYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

Kypc oOnamaer 3HauMTENbHBIM BOCHUTATENBbHBIM MOTEHLUAIOM, KOTOPBIH
peayin3yeTcsi Kak uepe3 ydeOHbId Marepuall, CHoCOOCTBYIOUIMI (OPMUPOBAHUIO
HAayYHOTO MHPOBO33PEHHUS, TaK M uepe3 cHeuuuky ydeOHOW JesITeNbHOCTH,



TpeOyromIe caMOCTOATEIbHOCTH, aKKYPATHOCTH, MPOIOJDKUTEILHON KOHIIEHTPAIUH
BHUMAaHHUs U OTBETCTBEHHOCTH 34 ITOJYYEHHBIN PE3YJIbTAaT.

B ocHoBe Meronuku oOydeHus anreOpe M HadalaM MaTEMaTHUECKOTO aHalln3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUEHHUS.

Crpykrypa Kypca «AnreOpa U Hadaja MaTeMaTHYECKOrO aHAJIM3a» BKIKOYAET
CIEAYIOIIME COAEPKATEIbHO-METOANYECKHE JUHUM: «Uucna W BBIYUCIECHUNY,
«DyHKIUU U TpaQuKuy, «YpaBHEHHs U HepaBeHCTBa», «Hadana maTemaTHueckoro
aHanu3a», «MHOXKeCTBa M JIOTHKa». Bce OCHOBHBIE COAEPIKATEIBHO-METOIHYECKUE
JUHUM U3Y4YalOTCsl Ha MPOTSHKEHUM JBYX JIET OOy4YeHMsT B CTaplied IIKoJe,
€CTECTBEHHO JOIOJHAA APYT Ipyra U IOCTENEHHO HACHIIAsACh HOBBIMU TEMaMH U
paznenamu. JlaHHBIN KypcC SIBISETCS HHTETPATUBHBIM, TOCKOJIBKY OOBEIUHSET B ceOe
coJlepKaHUE HECKOJIbKMX MAaTeMaTUYeCKHUX IUCLUMIUIMH: anreOpa, TPUTOHOMETpHS,
MaTeMaTUYECKUN aHaJIu3, TEOpUs MHOXKeCTB U 1p. Ilo mepe Toro kak ydammecs
OBJIAZICBAIOT BCE Oojiee IIUPOKUM MaTEeMaTHMYECKUM  amnmapaTtoM, Yy HHUX
MOCJIEIOBAaTEIbHO  (DOpMUPYETCI W COBEPILUEHCTBYETCS  YMEHHE  CTPOWTH
MAaTEMaTUYECKYIO MOJIENIb PEANBHOM CUTYallu, PUMEHATHh 3HAHUS, MOJYYEHHBIE B
Kypce «Auredpa # Hadaja MaTeMAaTHUYECKOrOo aHalu3a», Uil  PEIICHHS
CaMOCTOSITENIbHO  C(POPMYJIMPOBAHHOW  MaTeMaTHMUeCKOM  3ajaud, a  3aTeM
MHTEPIPETUPOBATH ITOJyYEHHBIN PE3yJIbTaT.

ConepxarenpHO-METOANYECKAsT JIMHUS «YuCna W BBIUKCICHHS 3aBEpIIACT
(opMHpOBaHHE HABBIKOB MCIOJIB30BAHMS JIEUCTBUTENIBHBIX YUCEI, KOTOpPOE ObLIO
HAayaTO B OCHOBHOHW mikoje. B crapmieil mikosne ocoboe BHHUMAaHHE YAENsSETCA
(GOpPMUPOBAHUIO TPOYHBIX BBIUMCIUTENIBHBIX HAaBBIKOB, BKIIOYAIOMIUX B ce0s
UCIOJIb30BaHUE PAa3IMYHBIX (OpM 3amucH JEUCTBUTENBHOIO YHUCIA, YMEHHE
PAlMOHAIIBHO BBINOJHATH JIEWCTBUSA C HUMH, [J€JaTh MPUKUAKY, OLIEHUBATh
pesynbrar. OOydaromuecss MNOAYy4YalOT HABBIKM MNPUOIMKEHHBIX BBIUMCICHUMH,
BBIIIOJTHEHUS JICWCTBUH C 4YHCIaMH, 3alMCaHHBIMH B CTaHIApTHOH dopme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHNS YHCIIOBBIX BBIPAKECHUM.

JIunna «YpaBHEHMSI M HEPABEHCTBA» pEaJU3yeTCsl Ha MPOTSIKEHHH BCETO
oOydyeHHs B cCTapuiedl IIKOJe, MOCKOJbKY B KaXKIOM pasiene IporpaMMbl
MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOUIMX 3adad. OOyuaromuecs OBJIAJEBaIOT
pa3IMYHBIMM METOJAMM PELICHHS] LENbIX, PAUUOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKa3aTeIbHbIX, JOTapU(PMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABEHCTB
u ux cucteMm. [lonyyeHHble yMEHUSI HCHOIB3YIOTCS MPU HCCIECIOBAHUU (PYHKIUHN C
IIOMOILBIO MPOU3BOJHOM, PELICHWN IPUKIAIHBIX 3alad M 3a4a4 Ha HAXO0XKICHUE
HauMOONBIINX W HAMMEHbIIUX 3HaYeHW (yHKIUHU. JlaHHas coaeprKaTeNbHas JUHUA
BKJIIOYAET B ce0s Takxke (OPMUPOBAHNE YMEHHUM BBIMIOJIHATH Pacu&Thl MO (HopMynam,
npeoOpa3oBaHus LENbIX, PAIIMOHAIBHBIX, UPPAIMOHATIBHBIX U TPUTOHOMETPHUECKHUX
BBIPQXKEHMI, a TaKKe BBIPAXKEHUM, COJIEpKALINX CTENEeHU U Jorapudmel. bnarogaps



M3YYCHUIO alreOpandyeckoro maTepuaia TPOUCXOMWUT JajbHEHIee pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOI'O MBIIUICHUS ydaluxcs, GOpMHUPYIOTCS HaBBIKU
JIEAYKTUBHBIX PacCyKIeHUH, pabOThI ¢ CHUMBOJBHBIMU (hOpMaMu, TPEICTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHUMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. Aurebpa
npemaraet  3(PpQGEeKTUBHBIC HMHCTPYMEHTBI I PEIICHUS MPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HArJSHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S3bIKA HAYKH.

ConepxaTenpHOo-MeTOAMYECKasT JUHUS «DyHKIIMK W Tpadukw» TECHO
MEePEeIUIETAeTCs ¢ APYTMMH JIMHUSMHM Kypca, IMOCKOJbKY B KaKOM-TO CMBICJIE 3a7aéT
MOCJIEA0BATEIbHOCTh M3YYEHHSI Marepuana. M3yueHne CTeNeHHOM, MOKa3aTeIbHOMH,
norapu(pMUYECKO W TPUTOHOMETPUYECKHX (YHKIMM, UX CBOWCTB M TpaduKOB,
WCIIONb30BaHue (YHKIUMN IS pelieHus 3aJad U3 APYTrux y4eOHBIX MPEIMETOB U
peanbHOM KU3HU TECHO CBS3aHO KaK C MaTeMaTUYECKHMM aHaJIW30M, Tak U C
pelieHrueM ypaBHEHH U HepaBeHCTB. [Ipu sToM 0Goibllioe BHUMaHUE YACHSIETCS
(hopMUPOBaHHUIO YMEHUS BBIpAXKAaTh (POpMyaMU 3aBUCHUMOCTH MEXKIY Pa3IMUHBIMU
BEJIMUMHAMHU, UCCJIEA0BAaTh MOJIyYeHHbIe (DYHKIIUU, CTPOUTH UX rpaduxu. Marepuan
OTOM CONEPKATEIBbHOM JIMHAM HAlEJIeH Ha pa3BUTUE YMEHUM M HABBIKOB,
MTO3BOJISIONINX BBIPAXKaTh 3aBUCUMOCTH MEXKAY BEIMYMHAMU B Pa3IMUYHON (hopme:
aHAJUTUYECKOM, TpauduecKoi U clioBecHOM. Ero m3ydenue crnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIIEHHI0O U KOHKPETH3allUH,
HCMOJIb30BAaHUIO AHAJIOTUH.

ConepxarenbHas nuHus «Hayana MaTteMaTHM4ecKOro aHajlin3a» I03BOJISET
CYIIECTBEHHO PACIIMPUTh KPYr KaKk MaTeMaTHMYE€CKMX, TaK M NPUKIAJAHBIX 3ajad,
JOCTYITHBIX OOYYAIOMIMMCS, Y KOTOPBIX IMOSBIISIETCS BO3MOKHOCTH HCCIIEIOBATh U
cTpouTh rpaduku GyHKIUHN, ONPEesaTh UX HAUOOJIbIINE U HAUMEHBIIINE 3HAYCHUSI,
BBIYUCIATh IWIomaAn ¢Guryp U OO0BEMBI TeJl, HAXOIUTh CKOPOCTH U YCKOPEHUS
nponeccoB. JlaHHas coaepxkaTenbHas JIMHHUS OTKPBHIBAET HOBBIE BO3MOXKHOCTH
MIOCTPOCHUSI MAaTeMaTUYECKUX MOJIeJIed peajbHbIX CUTYyallud, HaXOXKJICHHS
HaWJIy4YIIeTO PEIICHUS B MPUKIAAHBIX, B TOM YHCJE COIMATbHO-IKOHOMHYECKUX,
3ajla4aXx. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOTO aHaliu3a CIIOCOOCTBYET
Pa3BUTUIO a0CTPaKTHOTO, (HOPMAJIBLHO-JIOTUYECKOTO U KPEaTHBHOTO MBIIICHUS,
(hOpMHUPOBAHUIO YMEHUHN Pacro3HaBaTh MPOSBIICHUS 3aKOHOB MaTEMaTHUKH B HayKe,
TeXHUKe u wuckycctBe. OOywaromuecs y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax,
MOJTYYEHHBIX B X0JI€ Pa3BUTHUSI MAaTEMAaTUKH KaK HayKH, U UX aBTOpaXx.

ConepxxarenpHO-MeTOAMYECKasT JUHHUS «MHOXKECTBA M JIOTMKa» B OCHOBHOM
MOCBSIIEHA  3JEMEHTaM  TEOPUU  MHOXKECTB. [ €OpEeTUKO-MHOKECTBEHHbIC
MPEJCTABIICHNUS] TIPOHU3BIBAIOT BECh KypC UIIKOJBHONW MaTEeMaTUKU U MpPEaiararoT
HanOoJiee YHUBEPCATbHBIN SI3bIK, OOBETUHSIONMNNA BCE pa3/ielibl MAaTEMATUKH U €€
MPUIIOKEHHUM, OHU CBSI3bIBAIOT PA3HBIE MATEMAaTUUYECKWE NUCUUIUIMHBI B €IUHOE



uenoe. Iloaromy BaxHO AaTh BO3MOXKHOCTH UIIKOJIBHUKY ITOHUMAaThb TEOPETHKO-
MHO’KECTBEHHBII A3bIK COBPEMEHHOM MAaTeMaTUKW U HCIOJIb30BaTh €ro Ui
BBIPA)KEHHSI CBOMX MBICIIEH.

B kypce «Anre0Opa u Hauajga MaTEMATUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAKXKE
OCHOBbl MAaTE€MaTHYECKOIO0 MOJEIUPOBAHUS, KOTOpPHIE IMpPHU3BaHbI CHOPMHUPOBATH
HaBBIKM MOCTPOCHHSI MOJIETIEH peaIbHbIX CUTYallUid, UCCIAEAOBAHUS ITUX MOJENEH C
MOMOIIBIO ammapata anreOppl W MaTEMaTHMYECKOTO aHalu3a W HWHTEepIpeTaluu
[IOJIyYCHHBIX pe3yJbpTaTOB. Takue 3agaHus BIUICTEHbl B KaXIbIM M3 pa3JeioB
IPOrpaMMBl, ITIOCKOJIBKY BECh MaTepHall Kypca IIMPOKO MCIOJIB3YETCs IS PELICHUs
NpUKIAAHBIX 3a1ad. [Ipym peleHny peaNbHbIX NPAKTUYECKUX 3a4ad  ydaluecs
Pa3BUBAIOT Ha0JII0JaTEIBHOCTD, yMEHUE HaXOJIUTh 3aKOHOMEPHOCTH,
abcTparnpoBaTbCs, HCIOJIb30BaTh AaHAJIOTMI0, O00O0OIATh M KOHKPETU3UPOBATH
npobisieMy. JlesTenbHOCTh IO POPMUPOBAHUIO HABBIKOB PELLCHUS MPUKIIATHBIX 3a7a4
OpraHuM3yeTcsi B TMpollecce H3Y4YeHHs BceX TeM Kypca «Aunrebpa u Havana
MaTEeMaTUYECKOrO aHaIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM miaHe Ha U3ydeHHe Kypca anreOpbl M Hayal MaTeMaTUYECKOTO aHaIn3a
Ha 0a30BOM ypOBHE OTBOAUTCA 2 yaca B Henmento B 10 kimacce u 3 yaca B HEEIO B
11 knacce, Bcero 3a aBa roga ooyuenus — 170 dacos.

COILEPKXAHUE YYEBHOTI' O KYPCA
10 KITACC

Yuciia ¥ BBIYUCTCHUS

Panmonanehpie ymucna. OOBIKHOBEHHBbIE U JIECATUYHBIE JAPOOHU, TMPOLIECHTHI,
OeCKOHEYHbIE  MepuoaUYecKue  Jpobdu.  ApupMeTHUEeCKHe  Oomepanmuud ¢
paloHaIbHBIMU YHUCJIaMHU, MpeoOpa3oBaHUsl YUCIOBBIX BbIpakeHUU. [IpumeHenue
OpoOell W TMPOLIEHTOB ISl PEIICHMs] MPUKIATHBIX 3aad W3 Pa3IMYHbIX OTpacien
3HAHWUU U PEaIbHOU KU3HU.

JlelicTBuTeNnbHBIE 4HKcCia. PanvoHanpHbIE W UMPPAUUOHAIBHBIE  YHCIIA.
ApudmeTnueckre oOmnepauud ¢ JeHCTBUTENbHBIMU yuciamMu. [lpubmmxénHbie
BBIYMCIICHNUS], IPaBUJIA OKPYTJIEHUS, PUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHUN.

Crenenb c 1enbM nokasareneM. CtanaapTHas opma 3anucH 1elCTBUTEIBHOTO
yycina. Mcnonb3oBanue noaxoasuiet (Gopmbl 3amucu ACUCTBUTENbHBIX YUCEN IS
pelIeHNs MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX.

ApudmeTrnueckuii  KOpeHb  HaTypajibHOW  crtemeHu.  JleictBus ¢
apu(pMETUYECKUMH KOPHSIMH HATypaJIbHOM CTEIEHHU.



CHHYyC, KOCMHYC M TaHI€HC YHMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
ApPKTAHT€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHNs U HEPaBeHCTBA

ToxnaecTBa U TOKIECTBEHHbBIE IIPEOOPA30BAHUS.

IIpeoGpa3oBanue TPUTOHOMETPUUECKUX BBIPAKECHHM. OcCHOBHBIE
TPUTOHOMETpHUECKHE (HOPMYIIHI.

YpaBHeHHUE, KOpeHb ypaBHEeHMs. HepaBeHCTBO, pemeHne HepaBeHCTBAa. Meron
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppannoHanbHbIX YPAaBHEHU U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpruMmeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 33J1a4d U
3a]1a4 U3 pazIM4HbIX 00JacTe HAyKU U peasbHOM KU3HH.

DOyHKUUM U TpaduKku

@yHKMsA, cnocoOs! 3ananud GyHkuu. ['paguk pynkuun. Bzaumuo oGparHbie
(GyHKLIMH.

OO6mnacth omnpeneneHuss U MHOXKECTBO 3HaueHU (yHkuuu. Hynmu ¢QyHKuuu.
[TpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

CrenenHas (yHKIMs ¢ HaTypaJbHbIM U LEJNbIM MOKa3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHHU.

TpuroHomerprueckass OKPYKHOCTb, ONPEACICHUE  TPUTOHOMETPUUECKHUX
(GyHKIUI YHCIOBOTO apryMEeHTa.

Havana mareMaTH4ecKOro aHaIu3a

ITocieqoBaTeLHOCTH, CIIOCOOBI 3aJaHus ITOCIEA0BATENLHOCTEN. MOHOTOHHEIE
MTOCJIEA0BATENBHOCTH.

Apudmernueckass U reoMeTpuyeckas mporpeccuu. beckoHedHo yObIBaroias
reoMmerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOLIEH T€OMETPUUYECKON
nporpeccun. dopMmyna CIOXKHBIX NPOLEHTOB. lcnosnb3oBanue mnporpeccun uist
pEeLIEHNs peallbHbIX 3a]1a4d MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHokecTBO, omepauuu HajJ MHoXecTBaMu. J[uarpammbl Oinepa—BenHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara Uil OINWCAaHHUS PEAbHBIX
MPOLIECCOB U SBJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KITACC

Yuciaa 1 BIYUCICHUA
HarypanbHubie u nensie uncina. [Ipu3Haku 1eTMMOCTH LEJIbIX YHUCEIL.
Crenensb ¢ panMoHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENEHHU.



Jlorapugwm yncna. JlecaTudHbIe U HaTypaIbHbIC JOTapU(MBI.

YpaBHeHNs U HEPaBeHCTBA

[IpeoOpazoBaHue BbIpaXXEHUI, COAEPKAUX JTOTapU(MBI.

[IpeoOpazoBaHue BbIpaKEHUH, COJEP)KAIUX CTENEHH C paldOHAIbHBIM
MOKa3aTEeJIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBA.

CucreMbl NUHEHHBIX YpaBHEHUHU. PellleHne NpUKIagHBIX 330a4 C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucteMbl U COBOKYITHOCTH PAllMOHATIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX
3a]a4 U 3a]a4 U3 pa3IMyuHbIX 00JacTel HayKH U peasIbHOM JKU3HHU.

DOyHKUUM U TpaduKku

Oyukuus. Ilepuognueckue Qpynkumu. [IpoMexyTku MOHOTOHHOCTH (PYHKIHUU.
Makcumymbl U MHHUMYMbl (yHKuu. HaubOonpiiee W HauMeHblee 3HAYECHUE
(yHKUIHMH Ha TPOMEKYTKE.

Tpuronomerpuueckue QyHKIUU, UX CBOMCTBA U TPAPUKHU.

[TokazaTenbHas u norapudmudeckas GyHKIUU, UX CBOMCTBA U rpaduKH.

Ucnonb3oBanue rpadukoB (YHKIUNA JUIsl PEIICHUS YpaBHEHUM W JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (YyHKUMH A7 MCCIEJOBaHUS IPOLIECCOB H
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT IMPU PEIIEHUU 3aJad M3 JAPYTruX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayaja MmaTeMaTH4ecKOro aHajaimnsa

HenpepsiBable pyHKIIMH. MeTOA HHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[TpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3NIECKUN CMBICT TPOU3BOTHOM.

[TpousBoanHbIe AnemMeHTapHbIX PyHKIUN. DOpPMYITBI HAXOXKIEHUS TTPOU3BOIHON
CYMMBbI, TPOU3BEJECHHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre TPOU3BOJHOM K HMCCIENOBAHMIO (PYHKUMHA HA MOHOTOHHOCTHh U
sKkcTpeMyMmbl. HaxoxkneHne HamOOJbIIEr0 M HAaUMEHbBIIETO 3HAaYeHUs (PYHKIUU Ha
OTpE3KE.

[IpuMeHeHrne MNpPOM3BOJHOM JUIsI HAXOXKIACHUS HAWIYYIIEro pEIICHHUs B
NPUKIAAHBIX 3a7a4ax, JJis ONpeeIeHUs] CKOPOCTU Ipolecca, 3aJaHHOT0 (hopMyson
WM TpauKoM.

[lepBoobOpasnas. Tabmauia nepBooOpa3HbIX.

WuTerpan, ero reomeTpudeckuii 1 pusndeckuii cMpIcil. Berunciaenne naterpana
no popmyne Herorona—JleitOnuna.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘le6HOFO npeamMeTa «Marematuka» JOJIDKHO o0ecrneYnBaTh
JOCTUKCHHUC HAa YPOBHC CPCAHCTO 06[H€F0 06p&30BaHI/I$I CIcayromux JITUYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paSOBaTCJ'IBHI)IX PE3YyJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE  pe3yNbTaThl OCBOCHHUSI MPOTPaMMbl  Y4eOHOTO MpeaMera
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BOCIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUA 00YUYaIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIICKOr0 OOIIECTBa, MPEACTABICHUEM O MATEMAaTUYECKUX
OCHOBaX  (YHKIMOHUPOBAHHUS  PA3UYHBIX  CTPYKTYp, SIBICHHWH, MpOLEIyp
IPaKJaHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHHEM B3aMMOJICHCTBOBAThH C
COILIMAJIbHBIMU WHCTUTYTAMH B COOTBETCTBUHM C UX QYHKIUAMH U Ha3HAUCHHUEM.

[TatprnoTyeckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON TPaKIAHCKONW HUJICHTUYHOCTH, YBAXKEHUS K
MPOUIJIOMY M HACTOSIIEMY POCCHUMCKOW MAaT€MaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTE€MAaTUKOB U POCCUMCKOM MaTeMaTUYE€CKOM LIKOJIBI, K
WCIIOJB30BAaHUIO ATUX JOCTH)KEHUMW B JPYrUX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMUKH.

JIyXOBHO-HpPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JYXOBHBIX IEHHOCTEH POCCUIMCKOTO Hapo/a; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOIO IMOBEIECHHUS, CBSI3aHHOIO C IPAKTUYECKUM
MIPUMEHECHUEM JIOCTHKEHUIN HAYKU U JEATEIBbHOCThIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJla B IOCTPOCHHUE YCTOMUUBOTO OYIYIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl 3CTETUKY MaTeMaTHUYE€CKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUH, PACCYKICHUI; BOCIPHUHUMYHUBOCTHIO K
MAaTEMATUYECKUM ACTIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

DU3NYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO yMEHUS TPHUMEHATh MaTeMaTHYEeCKUE 3HAHUA B
WHTEpecax 3I0pOBOTro M 6e30macHoro 0opasa KW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (370pOBOE THTaHHWE, COAAHCUPOBAHHBIM PEXKUM 3aHATUN WU
OTIIbIXa, peryyspHas (puzuyeckas akKTUBHOCTb); (PU3NYECKOTO COBEPILIEHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-030POBUTENBHOMN NESITEIBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K
paznuyHbIM chepaM MpoPecCUOHAIBHON AESTENbHOCTH, CBA3aHHBIM C MaT€MAaTUKOU



1 e€ IPWIOKEHUSIMI, YMEHUEM COBEPIIIATh OCO3HAHHBIN BRIOOP OymyIieit mpodeccun
Y pEau30BbIBaTh COOCTBEHHbBIC KU3HEHHBIE TJIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTUYeCKOMY OOpa30BaHMI0O M CamMOOOpa30BaHUIO HA MPOTSIKEHUU BCEil
KU3HHU, TOTOBHOCTBbIO K AKTMBHOMY YYacTHUIO B PEIICHUM MPAKTHUECKUX 3aj]ad
MaTEeMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYpbl, ITOHUMAHUEM BIIUSHUS
COLIMAIBHO-PKOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE MPUPOJHON M COIMATIbHOU
Cpelibl, OCO3HAHHEM TI00aTBLHOTO XapaKTepa SKOJOTUYECKUX TPOOIeM; OpUeHTAINEH
Ha TPUMEHEHHWE MaTEeMaTUYeCKUX 3HaHWM JUId penieHus 3ajad B 00JiacTu
OKpY)Kalolel Ccpepl, IUIAHUPOBAHUSI TMOCTYINKOB M OIICHKM HMX BO3MOXHBIX
MOCJICICTBUN I OKPYKAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO TTO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHA U OOIIECTBEHHOM MPAKTUKH, TOHUMAHHEM MaTeMaTHIECKOM
HayKH Kak c(epbl 4eJIOBEUECKON JEATEeNbHOCTH, ATANOB €€ pa3BUTHUS U 3HAUUMOCTH
TUTSL Pa3BUTHSI ITUBWIN3AIMH; OBJIAJCHUEM S3BIKOM MaTEMaTHKH W MaTeMaTHYECKOM
KyJbTYpO# KaK CpPeICTBOM MO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIIECTBIIATh MPOEKTHYIO
Y UCCJIEIOBATENBCKYIO JIEATEIbHOCTh MHANBUAYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3ynbTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TIpenMeTa
«MaremaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elCmeUAMU, YHUBEPCANbHBIMU Pe2YNAMUBHBIMU OeUCTNEUIMU.

1) YHueepcanvhvie  no3nasamenvHble oeticmeus, obecneuusaiom
Gpopmuposarue 6a308bIX KOZHUMUBHBIX NPOYeCcco8 odyuaowuxcs (oceoenue
MemoOoo8  NO3HAHUSL  OKpyJcarowje2o  Mupa,  NpuMeHeHue  J102U4ecKux,
UCCIe008ameNbCKUX Onepayull, ymeHut pabomams ¢ ungopmayueti).

bazoBeie nornueckue AeUCTBUS:

e BBIABIITH M XapaKTEPU30BaTh CYIICCTBEHHBIC NMPHU3HAKK MaTeMaTHYCCKUX
00OBEKTOB, TIOHATHH, OTHOIICHHH MEXAY IOHATHIMH; (HOPMYyIUPOBATH
ompeneNeHus]  TOHSATHUW;  YCTAHABIMBAaTh  CYNIECTBEHHBIM  TMPHU3HAK
Kiaccu(pukanyuu, OCHOBaHUS Jisi OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMylIHpoBaTH U  IPeoOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHbIE W OTpULATENbHbIC, €IUHUYHBIE, YacTHble M OOIIuE;
YCIIOBHBIC;



e BBIIBJISTH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TIPOTHUBOPEUHS
B (aKkTax, MaHHBIX, HAOIIOMCHUIX M YTBEPKICHUSX; NPEIIaratb KpUTCPUU
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

e TPOBOAMUTH CAMOCTOSTENIBHO J0KA3aTEILCTBA MATEMATUYECKUX YTBEPKICHHI
(mpsiMble W OT MPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIIUIO, TPHUBOIUTH
OpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL;

e BBIOMpaTh cHOCOO pemieHust ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIlICHMs, BBIOUpATh HauOoJee MNOAXOAANMH C Yy4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTenbCKue 1eUCTBUS:

e HCIOJb30BAaTh BOIMPOCHl KAaK HCCIIEAOBATEIBCKUI HHCTPYMEHT TO3HAHUS;
(opMynHpOBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUne, MpodIemMy,
yCTaHAaBIMBaTh  WCKOMOE€ W  JaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apTryMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHUE;

e TPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHNE
[0 YCTaHOBJEHUIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEKTa, SBJICHMS,
MpoIecca, BBIABICHUIO 3aBHUCHMOCTEH MEXIy OOBEeKTaMM, SBICHUSIMH,
npoleccamu;

e CaMOCTOSITENHHO (HOPMYTUPOBATH OOOOIIEHUS W BHIBOJABI MO pPE3yJbTaTaM
OpOBEAEHHOIO HAOIIOJEHUS, HCCIEIOBaHUs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

e TIPOTHO3HPOBATh BO3MOXXKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBUSX.

PaboTa ¢ uadopmarueii:

e BBIBIITH JeUIUTHI MHPOPMAIIUU, TAHHBIX, HEOOXOIUMBIX IS OTBETA Ha
BOTIPOC U IS PEIICHUS 3aa9H;

e BBIOMpaATh UH(DOPMALHUIO U3 UCTOYHUKOB PA3TMYHBIX THUIIOB, aHATM3UPOBATH,
CUCTEeMaTHU3UPOBATh M HHTEPIPETUPOBATH MHPOPMAITUIO PA3THMYHBIX BUIOB U
dbopm IpeacTaBICHNUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHMIO, MPEICTABIATh €€ B Pa3IUYHBIX (PopMmax,
WUTIOCTPUPOBATH TpadUyuecKy;

e OLICHUBATH HaJEKHOCTD uH(popmMauu 1o CaMOCTOATENbHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VuusepcanvHvle  KOMMyHUKamueéHbvle  Oelicmeusi,  00ecneuusaom

copmMUpo8aHHoOCmMb COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.

OO0urenue:



BOCIPUHUMATH U (POPMYIIUPOBATH CY>KJIEHUSI B COOTBETCTBUU C YCIOBHSIMH U
LEeIsIMU OOLLEHUS; CHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS MO XOJy pEeLIeHUs
3a/1a4d, KOMMEHTHPOBATh IOJyYE€HHBIN PE3YJIbTAT;

B XO0Jle¢ 00CYXIEHHUsI 3aaBaTh BOIIPOCHI IO CYHIECTBY OOCYKAAeMOW TEMBI,
poOJIEMBI, PEIIAEMON 3a/layy, BBICKA3bIBATh WJICH, HAICJICHHBIE HA TOHUCK
pELIEHNs; CONIOCTABIATh CBOU CYXKACHUS C CYKICHHUIMU IPYTUX YYACTHUKOB
auaiiora, OOHApYKMBaTh Pa3IMYME€ U CXOJCTBO MO3MIMH; B KOPPEKTHOU
(dopme popMyIUpPOBATH PA3HOTIIACHS, CBOM BO3PAKECHMUS;

IPENCTABIATh PE3ybTaThl PEUICHUS 33[a4M, SKCIEPUMEHTA, UCCIECI0BaHUS,
MIPOEKTA; CAMOCTOSATEIBHO BHIOMpPATh (POPMAT BBICTYILIEHUS C YUYETOM 3a4ad
MIPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

CoTpyIHUYECTBO:

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUIYaJTbHON
paboThl TIpHW pelIeHWH YYeOHBIX 3a7ad; MNPUHUMATHh IIeIb COBMECTHOU
NEATEIBbHOCTH,  IUIAHUPOBATh  OPTaHM3AIMI0O  COBMECTHOH  PabOTHI,
pacmpenensaTb BHABI PabOT, JOTOBapHWBATLCSA, OOCYXIaTh TIPOIECC U
pe3yabTar paboThl; 00001IaTh MHEHUS HECKOJIbKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBLIX (opmax padoThl (00CyXaeHus, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIE); BBITIOJHITH CBOIO YacTh pPabOTBI |
KOOPJIMHUPOBATh CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMAaH]IbI; OIICHHBATh
KauecTBO CBOET0 BKJIaga B  OOHMMH TPOAYKT MO  KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vhueepcanvnvle pecynamuensie oeticmeus, obecneuusarom hopmuposanue
CMBICTIO8bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanusi:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUsI 3a/Ja4d, BHIOMpATh CIOCOO pEeIlIeHUs C

y4€TOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ yUETOM HOBOM MHPOpPMALIUH.
CaMOKOHTPOJIB:

BJIAJIETh  HAaBbIKAMM  TIO3HABaTEIbHOM  pediiekcuu  KaKk  OCO3HaHMs
COBEPILIAEMBIX JECHUCTBUUA W MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTATOB;
BJIJICTh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3yabTaTa
pEIIeHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEABUIETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33Ja4H,
BHOCHUTh KOPPEKTUBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
TAHHBIX, HAWJACHHBIX OIMNOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEId U YCIOBHUSIM, OOBICHITH
IIPUYUHBl JOCTW)KCHUS WA HENOCTHKEHHUS PE3YJbTAaTOB JESITEIbHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue yueObHoro kypca «Anredpa u Hayajga MaTeMaTUYECKOr0 aHAIN3a» Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHUsl JIOJDKHO OOeCleYuBaTh JOCTHXKEHHUE
CJIEIYIOIIMX NPEIMETHBIX 00pa30BaTENIbHBIX PE3YyIbTaTOB:

10 KJIACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBarh NOHATHUSAMHU: PALMOHAIBHOE W JIEWCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAS U JAECATUYHAS 1POOb, IPOICHTHI.

BeinonuaTe  apudmernueckue — omepaluMd ¢ pAalMOHAJIBHBIMM U
JNEUCTBUTEIBHBIMU YUCIAMU.

BbinonHATe NpuOMMKEHHBIE BBIYMCICHUS, UCIOJB3Ys IpaBWiia OKPYTJICHHUS,
JeaTh MPUKUIKY U OLICHKY PE3yJIbTaTa BIYMCICHUN.

OnepupoBath MOHATUAMHU: CTENEHB C LEIbIM MMOKa3aTeNeM; CTaHAapTHas (popma
3aIMCU  JEUCTBUTENBHOTO YMCIA, KOPEHb HATYpPaJbHOW CTENEHH; HCIOJIb30BAThH
MOAXOASILYI0 (hOPMY 3alUCH JEUCTBUTEIbHBIX YUCEN JUISl PEHICHUS] MPAKTHUYECKUX
3a/1a4 U NPEIACTABICHUS JaHHBIX.

OnepupoBarh NOHATHSMU: CHHYC, KOCUHYC M TAHTE€HC IPOW3BOJIBHOIO YIJIA;
MCIIOJIb30BaTh 3aMKMCh MPOU3BOJBHOTO yrja yepe3 OOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKLIMH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MOHATUSMU: TOXJIECTBO, YpPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palOHAIIBHOE, UPPALMOHAIBHOE YPaBHEHHME, HEPABEHCTBO; TPUIOHOMETPHUUYECKOE
YpaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUW W pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinmonusaTe mpeoOpazoBaHusl IENbIX, PALMOHAIBHBIX W HpPpalOHaIbHBIX
BBIPQKEHUW M PEIIaTh OCHOBHBIC THUIIBI LIEJIBIX, PAIMOHAIBHBIX U MPPALMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

[IpumeHsTh ypaBHEHUS U HEPABEHCTBA I PELICHUS] MaTEeMaTUYECKUX 3a/1a4 U
3a]1a4 U3 pa3IUYHbIX 00JaCTe HAyKU U peanbHOMN KU3HH.

MonenupoBaTh peanbHblE CHTyalldd Ha s3bIKE aireOpbl, COCTaBJIAThH
BBIDQOKCHUS, YPaBHEHUs, HEPABEHCTBA II0 YCIOBHUIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCIIOIB30BAHUEM alllapaTa ajireopsbl.



DOYyHKIUN U TPAPUKHU

OnepupoBaTh MOHATHAMH: (QYHKIHS, CHOCOOBI 3amaHus (QyHKIHMH, 0OIacTb
OTpeACNEHUs] U MHOXECTBO 3HadeHW (GYyHKIUHU, Trpaduk (yHKIUH, B3aUMHO
oOpaTtHbIe (QYHKITHH.

OnepupoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTh (PYHKLIMHU, HYJIU (QPYHKIMH,
IIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduku QyHKUIWN A pELICHUS] YpaBHEHUIA.

Crpouth M yMTaTh IpaUKU JMHEHHOW (PYHKUIMH, KBaJApaTUUHON (QYHKIUH,
CTENEHHOHN (PYHKIIMH C LEJIBIM IT0KA3aTENIEM.

Ucnonp3oBate rpaduku (QyHKUMH A7 UCCIEJOBAHMS IPOLIECCOB U
3aBUCUMOCTE TMpHU PELICHUU 3aJad W3 JIPYTUX YYEOHBIX MPEIMETOB M peabHOU
KU3HU; BbIpaXKaTh (OpMyJIaMHu 3aBUCUMOCTH MEK/y BEIIMYNHAMHU.

Hayana mareMaTH4eCcKOro aHaIU3a

OnepupoBaTb  NOHATHUSAMHU:  IOCJIENOBATEIbBHOCTh, apudmMernyeckas U
reOMeTpUYeCcKas MPOrpeccui.

OnepupoBarh MNOHATUAMH: OECKOHEYHO  yObIBarOmlasi TIe€OMETpUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOrPECCUHU.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOMCTBA IIOCIEIOBATEIBHOCTEN U IPOTPECCUN I PELICHUS
peanbHBIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHoKecTBa M JIOTMKA

OnepupoBath MOHATUSAMH: MHOKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcronp30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar Uil ONMCAHUS peasIbHbIX
MIPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]a4 U3 JIPYrHX y4eOHbBIX PEIMETOB.

OnepupoBath MOHATUAMHU: OINIPEICIICHNE, TEOPEMA, CIEICTBHUE, TOKA3aTEIbCTRBO.

11 KITACC

Yuciia ¥ BBIYUCTICHUS

OnepupoBaTh TMOHATHUSIMU: HATypallbHOE, II€J0€ YHUCJIO; HCIOJIb30BaTh
MPU3HAKHU JICIMMOCTH LIEIBIX YUCEN, PA3JIOKECHUE YUCIIA HA ITPOCTHIC MHOXKUTEIN IS
pelIeHus 3a1ay.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBarh TOHATHUSMU: Jorapudm Yucia, JCCATUYHBIC M HATYpaIbHbBIC
norapu@Msl.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHsATH CBOMCTBA CTENEHU JI1 MPeoOpa3oBaHus BhIpAKEHUI; ONEPUPOBATH
NOHATUSMU: II0KA3aTEJIbHOE YPAaBHEHUE UM HEPABEHCTBO; PELIATh OCHOBHBIC THIIbI
MOKAa3aTEJIbHbIX YPABHEHNU U HEPABEHCTB.



BoimonusaTe  mpeoOpa3oBaHHs — BBIPAKEHUM, COIEpXKalUuX  JIOrapu(Msl;
OTEpUPOBATh TMOHATUSAMU: Jorapumuyueckoe ypaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPABHEHHI U HEPABEHCTB.

Haxonuts pemeHus npocTedmnx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NMOHATHAMM: CUCTEMA JIMHEWHBIX YPAaBHEHMU M €€ pELICHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN I PELICHUS PAKTUYECKUX 3a1a4.

HaxomuTe pemreHns mMpoCTEHMIIMX CHCTEM MU COBOKYIIHOCTEH PALMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenpoBaTb peanbHblE CHUTyalldd Ha A3bIKE ainreOpbl, COCTaBIISThH
BBIPAXEHUsI, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aa4H, UCCIIEI0BATh
MTOCTPOEHHBIE MOJIEIH C HUCIOJIb30BAHUEM aIllapaTa anreopsol.

DOyHKUMU U TpaGUuKH

OnepupoBaTb  NOHATUAMU:  HepuoAHYEecKas  (YHKIMS,  IPOMEXKYTKU
MOHOTOHHOCTH (YHKIIMH, TOUKH SKCTpeMyMa (QyHKLMHU, HauOobllee 1 HauMEHbIIIEe
3Ha4YeHUs (YHKLIHMH Ha IPOMEXKYTKE; UCIOJIb30BATh UX U1l UCCIEAOBaHUS (DYHKIINH,
3aJIaHHOM TpaUKOM.

OnepupoBaTh MNOHATHAMHU: TpapUKH MOKA3aTEIbHOM, Jorapu@mMu4eckol u
TPUTOHOMETPUUECKUX (PYHKIMM; H300pakaTh MX HA KOOPAMHATHOW IUIOCKOCTH HU
MCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOW IJIOCKOCTH IpaUKH JIMHEHMHBIX YpPaBHEHUU U
HCIIOJIb30BaTh UX IS PEIIECHHS] CUCTEMBI TMHENHBIX YPABHEHU.

Ucnonp3oBath rpaduku (QyHKUMH A7 UCCIEJOBaHMS  IPOLIECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX IUCHUIUINH.

Hayajia MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh NOHATUSMU: HENpepbiBHAsA (YHKUHUS; MPOU3BOJAHAS (YHKLHUU;
HCIIOJIb30BaTh T€OMETPUYECKUN U (PU3HUECKHI CMBICT MPOU3BOJHOMN MJIsl PElIeHUs
3aaad.

HaxoauTs mpou3BOAHBIE 3JE€MEHTAPHBIX (DYHKIUN, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEJCHUS, YACTHOTO (PYHKIUH.

Hcnonb3o0BaTh NpOU3BOJIHYIO IJIsl HCClieqOBaHUs (YHKIMHA HA MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSATH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOEHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO [UI HAXOXKACHUS HAWIY4YLIEro pELICHHs B
IIPUKJIAJIHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBarh  NOHATUSIMU:  TNEpPBOOOpa3Has W MHTErpayl; MOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpasa.

HaxoauTs nepBooOpa3Hbie 3JEMEHTApHBIX (DYHKLINN; BBIYUCIATH UHTErPaj MO
dopmyne Herorona—JleitOnuna.

Pemare npukiagHele 3amadd, B TOM YHCIE COLHUAIBHO-DKOHOMHUYECKOIO H
(u3MYECKOT0 XapakTepa, CpeICTBAMU MaTEMaTUYECKOTO aHAJIN3a.



JlesiTenbHOCTDh yuuTens ¢ yuyeTroMm pabouedd mporpammbl Bocnutanusi ['KOY
"Kazaumii kagerckuit kopnyc umeHu l'epos Coserckoro Coro3za HMMEHH
K.M.Henopy6osa" (Mmoayib «I1IKOJBHBIA YPOK»):

® VYCTAHOBJICHUE JIOBEPUTEIbHBIX OTHOLIEHUH MEXKIY YYUTEIEM U €ro
YUYE€HUKAMH, CIIOCOOCTBYIOIIUX MO3UTUBHOMY BOCHPUATHIO YUAITUMUCS TPeOOBAHMIA
U NpOChO YyYMTENsd, NPHUBJICYECHUIO HX BHUMaHUSA K OOCYKJaeMOHM Ha YpOKe
uH(pOpMaINH, aKTUBU3ALIMU X TTO3HABATENILHOM e TEIbHOCTH;

e TOOYXXJE€HHE IIKOJHLHUKOB COOJIOAATh HA YPOKE OOIICTIPUHSTHIE HOPMBI
NOBEACHUS, NpaBWiIa OOLIEHUS CO CTaplIUMU (YUYUTENIIMH) M CBEPCTHHUKAMU
(IIKOJIbHUKAMMU ), PUHIUITBI Y4€OHOU JTUCIUIUIMHBI U CAMOOPTaHU3allUuu;

® BKJIIOYEHHE PETMOHAIBHOTO Ka3aubero KOMIIOHEHTA, COJIEpPHKaHUE KOTOPOIro
MPUOOIIAET K KyJIbTYPHBIM TPATUIIUAM PETHOHA;

® [IPUBJICUCHHE BHUMAHUS IIKOJHHUKOB K IIEHHOCTHOMY aCIEKTy HM3y4aeMbIX
Ha YpOKax SIBJICHHI, OpraHu3alus UX padOThl ¢ MOJy4aeMOW Ha ypOKE COLUAIbHO
3HAUMMOM HH(POpMALIME — WHHUIMMPOBAHUE €€ OOCYXIEHUS, BBICKA3bIBAHUA
YYAIIMMHCS CBOETO MHEHUS IO €€ MOBOAY, BEIPAOOTKM CBOETrO K HEM OTHOILIECHNUS;

® JCIOJIb30BAaHUE BOCIIMTATEIBHBIX BO3MOYKHOCTEH COAEpX aHUs y4eOHOIo
IIpeAMETa Yepe3 NEMOHCTPALMIO AETSAM IPUMEPOB OTBETCTBEHHOIO, I'PAKIAHCKOIO
MOBE/ICHUS, NPOSBICHUS YEJIOBEKOJIIOOUS U J00pOCEpAEUYHOCTH, Yepe3 Moa00p
COOTBETCTBYIOIIUX TEKCTOB [l UTEHHUS, 3a1ad JUIsl pelieHus, MNpoOJIeMHBIX
CUTYaIHH 17151 00CYKICHHS B KIIaccCe;

® TMPUMEHEHHE Ha YPOKE HWHTEPAKTUBHBIX (OpM paldOThl yYalIUXCs:
WHTEJUICKTYalIbHBIX ~ UTP,  CTUMYJUPYIOIIMX  TO3HABATEIBHYID  MOTHBAIUIO
IIKOJIbHUKOB; JHUJIAKTHYECKOTO TeaTpa, TJIe TMOJyYeHHbIE Ha YpOKE 3HAHMS
OOBITPBHIBAIOTCS B T€ATPATBHBIX TIOCTAHOBKAX; JUCKYCCUM, KOTOPBIE TAIOT yUaluMCs
BO3MOKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JUAJOra; TPyMNIOBON
paboThl Uiu paboThl B IMapax, KOTOPHIE ydaT MIKOJHHUKOB KOMAaHAHOW padoTe u
B3aUMOJICUCTBUIO C APYTHUMH JIE€THbMH;

® BKJIIOUCHHE B YPOK UIPOBBIX MPOIEAYp, KOTOPHIE MOMOTalT MOAJEPKATh
MOTHBALMIO  JeTed K TMOJYYEHUIO 3HAHWM, HaJaKUBAaHUIO  TO3UTUBHBIX
MEXKJIMYHOCTHBIX ~ OTHONIIEHWHA B  KJacce, [IOMOTAlOT  YCTaHOBJIEHUIO
n00poxenaTenbHON aTMoc(hepbl BO BpeMsl YpOKa;

e opranu3aius medcTBa MOTUBUPOBAHHBIX U IPYAUPOBAHHBIX YUAIIUXCS HAJl
UX HEYCHEeBAIOIMMU OJHOKIACCHUKAMH, JAIOIIET0 IIKOJbHUKAM COIUAIBHO
3HAYUMBIHN OMBIT COTPYIHUYECTBA U B3aUMHOM MMOMOIIIH;

® UHUUMUPOBAaHUE U TMOAJAEPKKA HCCIECIOBATEIbCKON AEATEIBHOCTU
IIKOJIbHUKOB B paMKax pean3allid WMU WHIAUBUIYAJIbHBIX U TPYIIOBBIX
HCCJIEI0BATENBbCKUX MPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOYKHOCTh IPHOOpECTH
HAaBBIK  CaMOCTOSITENIbHOTO  PEIICHHS  TEOPETUYECKOW  MpOOJeMbl,  HAaBBIK
reHepupoBaHus M OQGOpMIIEHUS COOCTBEHHBIX WJEH, HAaBBIK YBa)XXKUTEJIBHOIO
OTHOUIEHUSI K YY>XUM HuesiM, 0GOpMIIEHHBIM B paboTax APYTrHX HCCIeIOBaTENeH,
HABBIK MMYOJMYHOTO BBICTYIUICHUS TIE€pel ayAUTOpUEH, apryMEHTHpPOBaHUSA U
OTCTaUBaHUS CBOEH TOUKU 3PEHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOXeCTBa paliOHAIBHBIX 1
1 eMCTBUTEIBbHBIX YHcell. ParimonanbpHbIE 14 1 bubmorexa LOK
A -rat https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
MoKa3zarejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1 Bbu6mmoteka [JOK
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/II:“OI}-,IOMG nn. TpuronoMeTpuyecKrue 22 1 bubmorexa LIOK
p ThiH- 1P P https://m.eds00.ru/1568aba3
ypaBHECHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCUU 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 bu6nunorexa LIOK
3HAHHI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1 bubmorexa LOK
YHEIHL. https://m.edsoo.ru/f11c4afd
YpaBHEHUA U HEPABEHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [JOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuronoMmerpuueckue KIIMN U UX
3 rpa(bmcn TTpI/IFOHOMe q)IZII{{ecIIIme 9 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
° Hiterpart it ero npiMeHeris o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 Cheremst ypasHeriit 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHblie u 11en1ble yncina 6 bubmorexa HOK
P " https://m.edsoo.ru/f11c4afd
3 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourpoabsnbie IIpakTuueckue op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
MHo03ecTBO, ONepaluy Haj
1 MHOK€CTBaMU. /[narpaMmsl 1 bubmmorexa [JOK
. ' p https://m.edso0o.ru/746d5dce
Ditnepa—Benna
PannonaneHble yncna.
5 OOBIKHOBEHHBIE U JICCSITHYHBIC 1 bubnuoreka [{OK
IpoOH, MPOLIEHTHI, OECKOHEYHBIE https://m.edsoo.ru/be888093
MIEPUOIUUECKHIE IPOOH
ApudmeTnueckue oneparuu c
3 pPalMOHAIIBHBIMU YUCIIAMHU, 1 bubmmoteka IIOK
npeoOpa30BaHus YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue npobeit 1 MpOLEHTOB
4 JUISL peLIeHUs NIPUKIIAHBIX 3a1a4 U3 1 bubmmnoreka HOK
pa3IMYHBIX OTpACIed 3HAHUN U https://m.edsoo.ru/44dd1046
peaIbHOU KU3HU
[Ipumenenue npobeit 1 MpOLEHTOB
5 JUIS peLIeHUs IIPUKIIAIHBIX 3a/1a4 U3 1 bubmuoreka [JOK
Pa3JIMYHBIX OTPACIIEN 3HAHUHN U https://m.edsoo.ru/d99d8c74
peanbHOU KU3HU
6 JleficTBUTENbHBIE YHCTIA. 1 bubnuotexa [JOK

PanmonaneHbIE M MppalMOHAIBHBIE

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



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
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qucia

ApudmeTnueckue onepanuu ¢

bub6nmoreka [IOK

7
NENCTBUTEIbHBIMH YHACIAMU https://m.edsoo.ru/a97a12d9
[TpuGm>xEHHBIC BEIYMCIICHHUS],

8 [IpaBWIa OKPYIJIEHUS, IIPUKAIKA U bubmorexa HOK

p pyr » IPHKHA N https://m.edsoo.ru/cb723fbd
OIICHKA PE3YJIbTaTa BBIYNCICHUN

9 ToxkecTBa ¥ TOXKISCTBCHHEIS bubnunoreka LIOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15

10 VYpaBHeHUE, KODEHD YPABHEHUS bubmorexa [IOK

p » KOP yp https://m.edsoo.ru/11ac68be

11 HepaseHcTBO, peneHue HepaBeHCTBA bubmorexa [IOK

P P p https://m.edso0.ru/50bdf26d
bubnunoreka LIOK

12 Meron nnrepsaion https://m.edso0.ru/775f5d99
Pemenue nensix u 1poOHO-

13 AlMOHAIIBLHBIX YPaBHEHUI U bubmorexa [OK
pall P https://m.edsoo.ru/6ec7al07
HEPABEHCTB
KonTponbHas pabora no teme
"MHOecTBa palluOHAIBHBIX U

14 €lCTBUTEJILHBIX YHCEN bubmorexa [OK
1 ) https://m.eds00.ru/1914a389
PanvonansHble ypaBHEHUS U
HEpaBEHCTB"

DOyHKIMA, CIOCOOBI 3aTaHUS
15 )] YHK HI/II/I B3anmuo 06H aTHBIE bubmorexa LIOK
YHKIH. p https://m.edsoo.ru/226eeabf
byHKIIUN
I'padux k. O0acTh
padux dymxn . bu6nunorexa LIOK
16 OTIpe/IeIICHUsT U MHOXKECTBO 3HAYCHUI

¢byuknun. Hynu pyHknum.

https://m.edso0.ru/763e75ee
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[IpomexxyTKH 3HaKOTIOCTOSTHCTBA

17 YérHbie 1 HEYETHBIE (QYHKIIUN bubamorexa LIOK
YHII https://m.edsoo.ru/ff4564ad
CrerneHs ¢ LeIbIM [T0Ka3aTEIEM.
18 CranpnaptHas ¢popma 3anucu bubamorexa LOK
anaap P https://m.eds00.ru/66446d3e
JIMCTBUTEIILHOTO YHCIIa
Hcnonb3oBaHue MOaXoasIIeit opMbl
19 3aIIMCU OEHCTBUTENbHBIX YUCET OIS bu6nmorexa LIOK
pELICHHS TPAKTUYECKUX 3a7a4 U https://m.edsoo.ru/6eadc6fl
NPECTaBICHUS JAHHBIX
CrenenHas KIIMSI ¢ HATypaJIbHbIM
20 U 1IeJIBIM HO(Ii()Z:aT:JIeM Eé lezoﬁCTBa u bubmmorexa [JOK
t ' https://m.edsoo.ru/3f25a047
rpaduk
Apudmerndeckuii KOpeHb bubmmoreka [JOK
21 .
HaTypaJbHOM CTENEHU https://m.edso0o.ru/d82c36d4
29 ApudpmeTnieckuii KopeHb bubmuoteka [IOK
HaTypaJbHON CTENIEHU https://m.edsoo.ru/fe7fc4db
93 CaotlicTBa apuPMETUYECKOTO KOPHS bubnnorexa [JOK
HATypaJIbHOHN CTEIIEHU https://m.edsoo.ru/d0f0b260
CaoiicTBa apu(METHUECKOro KOPHS bubnmnoreka HOK
24 .
HaATypaJIbHOM CTENEHU https://m.eds00.ru/c3389865
o5 CaoiicTBa apu(PMETHIECKOTO KOPHS bubnnorexa [JOK
HaTypaJbHON CTENEHU https://m.edsoo.ru/444c4b9c
26 HeiicTBus ¢ apudMeTnuecKuMu bubmuoreka [IOK
KOPHSIMU N—OU CTEIIEHU https://m.edso0.ru/54b815c5
97 JeiicTBus ¢ apupmMeTHUECKUMHU bu6muoreka [JOK
KOPHSIMU N—OM CTENIEHU https://m.edso0.ru/83105a0e
28 JeiicTBus ¢ apupMeTHUECKUMHU bu6muoreka [JOK
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KOPHSIMU N—Oi CTENIEHU

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

29 HeticTBus ¢ apuMeTHUICCKUMU bubnmnoreka HOK
KOPHSIMH N—OU CTEIIEHU https://m.edsoo.ru/each053c
JeiicTBus ¢ apupmMeTHUECKUMHU bubmmoreka [JOK

30 .

KOPHSIMU N—Oii CTeNIEHU https://m.edsoo.ru/8a5ada51

31 Pemenune nppannoHanbHbIX Bu6muotexa [JOK
YpaBHEHUI U HEPABEHCTB https://m.eds00.ru/69106ae7

32 Penrenune nppanmoHanbHbBIX bubanorexa [JOK
YPAaBHEHUI U HEPAaBEHCTB https://m.edsoo.ru/9362fead

33 Pemienne nppanmoHaibHbIX bubmmoreka [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/78d9b391

34 Pemenne nppanmoHaIbHBIX bubnuoreka [IOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Penrenune nppanmoHanibHbBIX bubanorexa [JOK
YPAaBHEHUI U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CaoticTBa u rpaguK KOpHs N-oi bubmuoreka [IOK
CTEIEHU https://m.edsoo.ru/ebOcc5e3

37 CgoiicTBa u rpaduk KOpHs N-0i bubnnorexa [JOK
CTEIIEHU https://m.eds00.ru/5f29b9b5
KonTponbhas pabota mo Teme

38 "ApupmeTrrueckuii KopeHb N—oif bubmuoreka [IOK
crenenu. MppanuoHanbHbIe https://m.edsoo.ru/f13af630
YpaBHEHUS U HEpaBEHCTBA"

39 CuHyc, KOCUHYC M TAaHT€HC YUCIOBOTO bubmmoreka [JOK
apryMeHra https://m.edso00.ru/5f605ed0

40 CuHyc, KOCHHYC ¥ TAHT€HC YUCIIOBOTO bubnuotexa [JOK
apryMeHTa https://m.edsoo.ru/ec9f4d78

41 ApKCUHYC, apKKOCUHYC U apKTaHT€HC bu6muoreka [JOK
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YHUCJIOBOT'0 apryMEHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

bub6nmoreka [IOK

42
YHUCJIOBOT'O apryMEHTa https://m.edsoo.ru/f1ff9220
TpuronomeTrpuyeckas OKpyKHOCTb,
43 05 e eJ'IeHI/I: I/IFOHOMeE yI/I‘IeCKI/IX bubmmorexa [JOK
pe . R p https://m.edsoo.ru/6df195a0
GyHKIMI YUCIOBOTO apryMeHTa
TpuronomeTpudeckas OKpyKHOCTb,
44 01I1) e eJIeHI/IfI:) I/IFOHOMe"I;) yI/I‘IeCKI/IX bubmmorexa [JOK
ped . P P https://m.eds00.ru/6b61c578
(GyHKIHMI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnoreka [JOK
bopMyITBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKHE bubanorexa [JOK
bopMyIbI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
bopMyIbI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnorexa [JOK
bopMyITBI https://m.edso00.ru/12d1413c
49 [TpeoGpa3oBanue bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
[Ipeo6paszoBanue bubmmnoreka HOK
50 .
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/09ba5b3d
[Ipeo6paszoBanue bubmuoreka [IOK
o1 .
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
59 [IpeobpazoBanue bubmuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edso0o.ru/76ce9958
53 [Tpeobpa3zoBanue bu6muoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/8fa598b5
54 Pemienne TpuroHoMeTpUYECKUX bubnuotexa [JOK
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ypaBHEHUI https://m.edsoo.ru/6baefe19
PelieHue TpUroHOMETPUYECKUX bubnmnoreka HOK
55 .
YpaBHEHUN https://m.edsoo.ru/alf8d141
Pemenne TpuroHoMeTpUYECKUX bubmmoreka [JOK
56 .
ypaBHEHUH https://m.edso0.ru/65a0f2d0
57 Pemenune TpuroHoMeTpuuecKux Bu6muotexa [JOK
ypaBHEHU U https://m.eds00.ru/0d8a770d
58 Pentenne TpUroHOMETPUUECKUX bubanorexa [JOK
ypaBHEHUU https://m.edsoo.ru/cec28774
59 Peuienne TpuroHOMeTpUYECKUX bubmmoreka [JOK
YpaBHEHUN https://m.edsoo.ru/e6eec650
O6006menne o TemaMm "OCHOBHEIE
60 TPUTOHOMETpHUYECKHE (HOPMYJIBI bubmorexa LIOK
YL Y https://m.edsoo.ru/ae44ac4c
TpuroHOMETpHUYECKUE YPABHEHUS
KonTtponpsHast pabora o Teme
"®opMyIIbl TPUTOHOMETPHH.
61 T HEOHYOMeTqueCKI/Ie v bubmmorexa [JOK
P " P . https://m.edso00.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
poBepoyHas paborta
62 Wrorosas koHTposibHAs padoTa / bubmuoreka [IOK
Bcepoccuiickas mpoBepouHas padboTa https://m.edsoo.ru/188bbf6c
O0001Ienne, cucTeMaTH3aIisg 3SHAHUH
63 3a K It:l anreOphl U Haval ) brbmmorexa LTOK
P P https://m.edso00.ru/33e6629
MaTemMaTuueckoro ananusa 10 kmacca
ApudmeTrnueckasi U reoMeTpuyecKas
64 nporpeccuu. Mcnons3oBanue bu6muoreka [JOK

nporpeccuu i peCHUus pCaJIbHbIX
3ala4 NPUKIaJHOT'O XapaKTepa

https://m.eds00.ru/d36669f8
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BeckoneuHo yObIBaromas

65 reomerpuueckas nporpeccus. Cymma 1 bubmmoreka [JOK
OECKOHEYHO YOBIBArOIICH https://m.edsoo.ru/1cbf72bl
FCOMETPHYCCKOM MPOTrPECCHH

bubnunoreka LIOK

66 PopMya CIOKHBIX NPOLCHTOB . https://m.eds00.ru/538fc437

bubnunoreka LIOK

67 Popwmyna CHOKHEIX NPOLCHTOR ! https://m.edsoo.ru/c2627eca
O06o0mIcHre, cucTeMaTr3alys 3HaHUI

68 3a K ILcI anreOpsI U HAYall ) 1 bu6morexa HOK

P p https://m.edsoo.ru/49f1b827
MareMaTtuyeckoro agannsa 10 kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 Crenenb ¢ pallMOHATbHBIM 1 bubnmnoreka HOK
IIOKa3aTesneM https://m.edsoo.ru/a52939b3
bubnunoreka LIOK
2 i 1
CBofictsa cremnetn https://m.edsoo.ru/ff601408
[Ipeobpa3oBanue BbIpaxeHHH, bubmmoreka [JOK
3 1
COZIEpIKAIlMX pallMOHAIbHBIE CTEIIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBanue BBIpAKEHHIA, 1 Bbu6mmoteka [IOK
COZIEPIKAIMX PALlMOHAIBHBIE CTENIEHU https://m.eds00.ru/343c6b64
5 [IpeoOpazoBaHue BBIpAXKEHUH, 1 bubnmnorexa [JOK
COZIEPIKAIMX PAallMOHAIBHBIE CTENIEHU https://m.edsoo.ru/4064d354
6 ITokasaTenbHbIE YpaBHEHUS U 1 bubmmnoreka HOK
HEpPAaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/3d408009
3 ITokazarenabHble ypaBHEHUS U 1 bubmuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/bd5ffOec
ITokasaTenbHbIE YpaBHEHUS U bu6muoreka [JOK
9 1
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727
11 [TokazarenpHas pyHKIHs, €€ CBOMCTBA 1 bubnmnorexa [JOK

u rpaduk

https://m.edsoo0.ru/85bc8132
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KonrponsHas pabora o Teme
"Crenens ¢ paluoHaIbHbIM

bu6nunorexa LIOK

12 nokasaresnem. [lokazarenpHas https://m.edsoo.ru/58e8e2f2
¢dynkuus. [TokasatenbHble ypaBHEHUS U T '
HepaBeHCTBA"

bubnunorexa LIOK

13 Jlorapuu wcra https://m.edsoo.ru/3e3230d4

14 JlecsiTuuHbIE U HATypAJIbHbBIE bubmmoreka [JOK
Jorapudmpl https://m.edsoo.ru/lea72162

15 [IpeoOpa3oBanue BBIPAKEHHIA, bubnuorexa [IOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/da48154c

16 [IpeoOpazoBaHue BBIpAKEHUH, bubnnoreka [JOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/4beff03b

17 [Ipeobpa3oBaHue BbIpaxeHHH, bubmmoreka [JOK
coJiep KalIux JorapupmMbl https://m.edsoo.ru/fe189f2d

18 [IpeoOpa3oBanue BbIpaxeHHH, bubmuoteka [IOK
coJiepKalux JorapupmMol https://m.edsoo.ru/fadb8aa5

19 Jlorapudpmuueckue ypaBHEHUs U bubmuoreka [IOK
HEPaBEHCTBA https://m.edso0.ru/3034724e

20 Jlorapudpmuueckue ypaBHEHUs U bubnmnoreka HOK
HEpPABEHCTBA https://m.edsoo.ru/712ac2d9

21 Jlorapudmudeckue ypaBHEHUS 1 bubnnorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/9e3f4bc9

99 Jlorapudpmuueckue ypaBHEHUS U bubmuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb

93 Jlorapudmuueckas GyHKIUS, €€ bubnuotexa [JOK
CBOMWCTBaA U TpaduK https://m.edsoo.ru/d68bbedd

24 Jlorapudmuueckas GpyHKIuUsA, €€ bu6muoreka [JOK
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CBOWCTBA U TpaduK

https://m.edso0.ru/9d102051

Tpuronomerpuueckue GyHKIUU, UX bubnmnoreka HOK
25 .
CBOWCTBA U TpapuKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue GyHKIUH, UX bubmmoreka [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/d2e4601b
97 Tpuronomerpuueckue GyHKIUH, UX Bu6muotexa [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuyeckue GyHKINH, UX bubanorexa [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/24ab3c53
29 ITpumMepbl TPUTOHOMETPHUECKUX Bbu6mmoteka [JOK
HEpPaBEHCTB https://m.edsoo.ru/5272b9al
30 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edso0.ru/0c837397
31 [IpuMepbl TPUTOHOMETPUUECKUX bubanorexa [JOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
39 IIpuMepsl TPUTOHOMETPUYECKUX bubmmnoreka HOK
HEPABEHCTB https://m.eds00.ru/0f903c75
KonTponbhas padbota no teme
"Jlorapudpmuueckas GyHKIHS.
Jlorapumuueckue ypaBHEHUS U
33 Hepa]fel-(li():TBa.TpI/IFOI}-’Il())MeTpI/I‘IeCKI/IC bubmorexa LOK
https://m.eds00.ru/10130727
GYHKIIUU U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
but6mmorekxa [IOK
34 Henpephibiisie Gyriin https://m.eds00.ru/403bfb0d
35 Meron UHTEPBAJIOB ISl pELICHUS bu6muoreka [IOK

HCPAaBCHCTB

https://m.edsoo.ru/6db0b423
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MeTo MHTEPBAJIOB JUIsl PEIICHUS Bu6muotexa [JOK
36
HEpPaBEHCTB https://m.edsoo.ru/0adbcelb
bubnunorexa LIOK
7 IT
3 POHSBOJHAS yHKILH https://m.eds00.ru/0731ad3d
bu6nunorexa LIOK
38 Hpoussoaas yHKii https://m.eds00.ru/723dd608
39 I'eomerpuueckuii u GU3NIECKUNA CMBICIT Bu6muotexa [JOK
MPOU3BOAHOMN https://m.edso0.ru/6¢c8d36ff
40 I'eomerprueckuii 1 GU3NIECKUNA CMBICIT bubnuoreka [IOK
MPOU3BOAHOMN https://m.edsoo.ru/a413eca9
. bubmuoreka [IOK
41 [Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKINUN https://m.edsoo.ru/c7550e5
N bubmuoreka [IOK
42 [Tpon3BoHBIC HIIEMEHTAPHBIX (QYHKINI https://m.edsoo.ru/14ab3cdb
[IpousBoaHas CyMMBbI, IPOU3BEICHUS, bubnnorexa [JOK
43 .
4acTHOTO QyHKIUI https://m.eds00.ru/c12a0552
44 IIponsBoHast CyMMBl, IPOU3BEACHMS, bubmmnoreka HOK
4acTHOTO (DyHKIIHUH https://m.edsoo.ru/d598f201
45 [TIponsBoaHAas CyMMBI, IPOU3BEICHUS, bubmmoteka IIOK
4acTHOTO QyHKIUI https://m.edsoo.ru/1de34d4d
[Ipumenenne npou3BOIHON K
46 I/I(i)ﬂe OBaHmop(b K flf/i Ha brbmmorexa [TOK
A YHIH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHOM K
47 I/ICiJ'IC OBaHI/Hop(b K iﬁ Ha bubmmorexa LIOK
A YT https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTB M 3KCTPEMYMBI
48 [IpuMeHeHne Mpon3BOHOM K bu6muoreka [JOK

UCCIIeIOBaHUIO (PYHKIMH Ha

https://m.edsoo.ru/0b411edd
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MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K

49 WCCIICIOBAHMIO (DYHKIIHI Ha bubmmorexa [JOK
A yHKI https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB ¥ 9KCTPEMYMBI
Haxoxpaenue HaubosbIero u
50 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA bubmorexa LOK
YHK https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnaenue HaubombIero u
51 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHM HA bubmmorexa [IOK
YHIH https://m.edsoo.ru/fb6a8act
OTpe3Ke
Haxoxnaenne HauOoIbIInero u
52 HaWMEHBIIIETO 3HAYCHUST (QYHKIIMHA HA buGnuorexa [IOK
i https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnaenne HauOoIbIInero u
53 HaUMEHBIIETO 3HAYCHUS (PYHKITUU HA bubmmorexa [JOK
YHKI https://m.edsoo.ru/d9469916
OTpe3Ke
Haxoxnenue HaubombIIero u
54 HaMMEHBUIET0 3HaYeHUs (PYHKIUHU Ha bubmmorexa LIOK
YHKH https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnaenue HaubombIIero u
55 HaMMEHBUIETO 3HaYeHUs (PYHKIUHU Ha bubamorexa LOK
YHKH https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpuMeHeHne Mpou3BOJHON [
HAXOXJICHUS HAWTYYIEro PEeIeHus B
56 MPUKIATHBIX 32, atiaqx JIHp bubmorexa [TOK
p g 8 I https://m.eds00.ru/13205d80
oTpeieNieHUs] CKOPOCTH Tpoliecca,
3aJJaHHOTO (OPMYJION MK rpaduKOM
57 Kontponbnas paboTa mo teme bubnuotexa [JOK
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"IIponsBonHas. Ilpumenenue

https://m.edsoo.ru/f8ed5f99

MPOU3BOJHOMN"
58 [TepBooOpaznas. Tabmuma bubmunoreka [JOK
1EpBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [lepBoobpaznas. Tabnuna bubmmoreka [JOK
epBOOOPa3HBIX https://m.edso0.ru/30c3697b
60 WHTerpain, reoMeTpuyecKuii u Bu6muotexa [JOK
(hU3UYECKU CMBICII HHTETpalia https://m.eds00.ru/391272c9
61 WHTerpai, reoMeTpu4YeCKuil 1 bubnuorexa [IOK
(bu3nvecKknuii CMBICI HHTErpaia https://m.edsoo.ru/d359fb5f
62 WNHrerpai, reoMeTpuYECKUil U bubmmoreka [JOK
(hU3UYECKU CMBICIT HHTETpalia https://m.edsoo.ru/07eb464b
63 Breruncnenue uaTerpana mo Gopmyie bubmmoreka [JOK
Herorona—IJleitOnuna https://m.edsoo.ru/b9b225c3
64 Brruncnenue uaTerpana mo hopmyiie bubnnorexa [JOK
Herorona—IJleitOHuna https://m.edsoo.ru/b800deb4
65 Brruncnenmne unrerpana mo ¢popmyie bubmuoreka [IOK
Hrrorona—JleiiOnuma https://m.edsoo.ru/f5eed075
66 Brruucnenune unTerpana no gpopmyie bubmuoreka [IOK
Herorona—IJleitOnuna https://m.edsoo.ru/41da431a
67 CucreMbl TMHEMHBIX YpaBHEHUN bubmmorexa [OK
https://m.edsoo.ru/h648235a
68 CucTeMbl TMHEWHBIX YpaBHEHHH bubmmoreka LIOK
https://m.edso0o.ru/5ab83864
Pemenue nmpukinaaHbix 3ama4 ¢
69 IIOMOIILI0 CUCTEMBI JIMHEHHBIX bubmorexa [JOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUH
70 Pemenue mpukiaaHbIx 3a1a4 ¢ but6mmoreka [IOK
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MTOMOIIIbIO CUCTEMBI JIMHEUHBIX
ypaBHEHUI

https://m.edsoo.ru/aa5962el

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
pallnOHAJIBHBIX, UPppAllMOHAIbHBIX,

bu6nmoreka IIOK

& MOKa3aTeIbHBIX, JOTapu(PMUIECKIX https://m.eds00.ru/48190472
YPAaBHEHUN U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENbIX,

7 palMOHAIBHBIX, UPPALOHAIBHBIX, bubnuorexa [IOK
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKIX https://m.edsoo.ru/2dbd3859
YPaBHEHUW U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENbIX,

73 palOHAaIbHBIX, UPPALNOHAIIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTapU(PMUIECKIX https://m.edsoo.ru/7ab8d17e
YPAaBHEHUW U HEPABEHCTB
CucreMsl 1 COBOKYITHOCTH LIENbIX,

74 palOHaIbHBIX, UPPALMOHAIIBHBIX, bubmuoreka [IOK
MOKa3aTeIbHbIX, JJOTapu(PMUIECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHUW U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKIUN bubnmnoreka HOK
JUIS pELIEHUs YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Ucnons3zoBanue rpadukoB QPyHKIUH bubmuoreka [IOK
JUISL pEUIEHUS] YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
IIpuMeHeHne ypaBHEHUN, CUCTEM U
HEPAaBEHCTB K PEHICHUIO

77 MaTeMaTHYeCKHX 3aJ1a4 1 3a7a49 13 bubmorexa LIOK

N https://m.edsoo.ru/ca878deb
pa3aMyYHbIX 00JacTel HayKu U
peanbHOU KU3HU
78 Kontponbnas paboTa mo teme bubmorexa HOK

https://m.edsoo.ru/471c735b
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"NHTerpan u ero npuMeHEHUsl.
Cucrtembl ypaBHeHH "

HatypanbHble 1 1ieable yKciia B 3aa4ax

bub6nmoreka [IOK

7 U3 peajbHOM )KU3HU https://m.edsoo.ru/3cee1327
80 HarypanbHble u nienble yucna B 3aa4ax bubmmoreka [JOK
U3 peaIbHOM >KU3HU https://m.edsoo.ru/a35a131d
81 HatypanbHble 1 1ieable yKcia B 3aa4ax Bu6muotexa [JOK
U3 peaibHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haky AeTMMOCTH LENbIX YUCEI Bubmmorexa LIOK
https://m.eds00.ru/51696a67
83 [Tpu3HAaKH JETUMOCTH LENbIX YHACEI Bubmmorexa HOK
https://m.edsoo.ru/fab81c0Oe
84 [Ipu3HaKy JETMMOCTH LIEBIX YUCE brbmmorexa LIOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpeHme, 06001IEHNE, bubnunoreka LIOK
cucTeMaTu3alus 3HaHUK. Y paBHEHUS https://m.edsoo.ru/0312cf8c
86 [ToBTOpenue, o6o0IIEHNE, bu6nmorexa LIOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, 06001IeHNE, bu6nmorexa LIOK
cucTeMaTu3anus 3HaHUW. Y paBHEHHUs https://m.edsoo.ru/e8b87729
88 [ToBTOpenue, o6o0IIEHNE, bubmmoteka IIOK
cucTeMaTu3alus 3HaHUK. Y paBHEHUS https://m.edso0o.ru/1bf2fb98
89 [ToBTOpEHME, 0606meHI:Ie, bubnmnorexa LIOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, 06001IeHNE, bubnunorexa LIOK
cUucTeMaTu3anus 3HaHUW. Y paBHEHUS https://m.edsoo.ru/337aad59
01 [ToBTOpenue, o600mEHNE, but6mmoreka [IOK

CHCTeMaTHu3alus 3HaHUH. HepaB CHCTBA

https://m.edsoo.ru/a86014el



https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1

[ToBTOpeHue, 06001EeHNE, bubnunoreka LIOK
92 .
cucrtemaTtusanus 3Hanuil. HepaBeHcrna https://m.edsoo.ru/5c45a60a
93 [ToBTOpeHme, 06001EHNE, bub6nmoreka [IOK
cucreMarusanus 3HaHuil. HepaBencrsa https://m.edsoo.ru/19304aba
94 [ToBTOpeHue, o600IIEeHNE, bubnunorexa LIOK
cucrtemaTtusanus 3Hanuil. HepaBeHctna https://m.edsoo.ru/c3d4b282
IToBTOpenue, 0600IIEHNE,
95 CI/ICTeMpaTI/ISa ns 3HaHUH. CuCTEMBI bubmorexa HIOK
A ’ https://m.edsoo.ru/a20b8a4c
ypaBHEHUH
[ToBTOpeHme, 06001IEHNE,
96 cucreMaTtu3anus 3HaHuil. CHCTeEMBI bubmorexa LIOK
e ' https://m.edso0.ru/a012476d
YpaBHCHHIA
97 [ToBTOpeHue, 0600mIEH S, bubnnorexa [JOK
cucremaTtusanus 3HaHuil. OyHKuumn https://m.edsoo.ru/d620c191
08 [ToBTOpeHME, 0000MIIECHNE, bubnunoreka LIOK
cucreMarusanus 3HaHul. QyHKIUH https://m.edsoo.ru/7017196f
bubmmoteka IIOK
99 n
TOTOBAA KOHTPOIILHAs padoTa https://m.edso0.ru/513c9889
bubmmoteka IIOK
100 n 0
TOToBad KOHTpOJIRHAA pabota https://m.edso0.ru/2276973
O0001enue, cucTeMaTH3alusa 3HaHUH
101 3a Kypc anreOpbl ¥ Hayall bubmmnoreka HOK
MaTeMaTudeckoro ananusa 10-11 https://m.edso0.ru/3330f7ef
KJIaCCOB
O06001enue, cucTeMaTH3aIus 3HaHUH
102 3a Kypc anreOpbl U Hayall bu6muoreka [JOK

mareMarudeckoro anaiausa 10-11
KJIACCOB

https://m.edsoo.ru/cead345e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHero o01ero 0opa3oBaHus
pe3yjabTara
1 Yucia v BEIYUCICHUS
11 OnepupoBarTh MOHATUSIMH: PANMOHAIBLHOE U JACHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS M JICCITHYHAS JIPOOb, TPOIICHTHI
12 BreimonHaTe  apudMeTHYECKHE  ONEpalvd C  paldOHAIBHBIMH |
' IEHCTBUTEIHLHBIMU YHCIAMHU
13 BeimonHATe  TpUOMMKEHHBIC — BBIYUCIICHHUS,  HWCIONB3YyS  IpaBUIIA
' OKpYTJIEHUS, 1eJIaTh IPUKHUJIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUI
OnepupoBarh NOHATHSMHU: CTENEHb C LEIbIM MIOKA3aTEeIeM, CTaHlapTHas
14 (dbopma 3anucu EeHCTBUTENHLHOTO YKCIa, KOPEHb HATYpaJIbHOW CTENEHU;
' WCIOJIb30BaTh MOAXOANIYI0 (JOpPMY 3aMUCH IEUCTBUTEIBHBIX YUCEN IS
pelieHust MPaKTUUECKHX 3a/1a4 U MPEICTABICHUS IAHHBIX
OnepupoBarh MOHATUSIMHU: CHUHYC, KOCUHYC U TaHI'€HC MPOU3BOJBHOIO
15 yIJjia; WCIOJb30BaTh 3aliCh TMPOU3BOJBHOTO yrja uepe3 oOpaTHbIE
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEHUs 1 HEpABEHCTBA
OnepupoBarTh NOHATUSAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJI0E,
2.1 paloHanIbHOE, HUPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHHE
25 BreimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHHA H
' peraTh TPUrOHOMETPUUYECKHUE YPABHEHUS
BrimonasaTe npeodpa3oBaHus 1ETbIX, PAITMOHAIBHBIX U UPPAITMOHATIBHBIX
2.3 BBID@KEHUII M peuiaTh OCHOBHBIE THUIIBI 1IEJbIX, PAllMOHAIBHBIX W
HMPPAIMOHATILHBIX YPaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA ISl PEIICHHUS MaTeMaTUYECKHX

3a/1a4 U 3a]1a4 U3 pa3IuvHbIX 00J1acTell HayKH U peallbHOM JKU3HU




MopnenpoBaTh peajbHbIE CUTyallUd Ha SI3bIKe alreOphl, COCTABIATH

2.5 BBIP)XCHUS, YPAaBHEHHUS, HEPABEHCTBA MO YCIOBHUIO 33/1a4H, UCCIIE0BAThH
MIOCTPOECHHBIE MOJIEJNIU C HCIOIb30BAaHUEM allllapara aiareopbl
3 OyHKIIMU U Tpaduku
OnepupoBarh MOHATHAMH: (QYHKIMS, CHOCOOBI 3afaHus (PYHKUIHH,
3.1 o0nacTh OmpeneNeHus] MU MHOXXECTBO 3HAueHUH (yHKIUH, Trpaduk
(dbyHKIIMH, B3aMMHO 0OpaTHbIC PYHKITUN
> OnepupoBarTh MOHATHAMH: YETHOCTh M HEUYETHOCTh (QYHKIMH, HYIU
' (YHKIIUY, IPOMEKYTKH 3HAKOTIOCTOSHCTBA
3.3 Ncnonb3oBatk rpaduku GyHKIAN IS pEIICHUsT ypaBHEHUH
34 Ctpouts u uuTaTh rpaduku IUHEHHOW (YHKIUU, KBaAPATHIHOMN
' (GyHKINH, CTENEeHHON (PYHKINH € TIeITBIM TIOKa3aTeIeM
Hcnonb3oBarek rpaduku GyHKIUN I8 WCCICIOBAaHUS TIPOIECCOB U
35 3aBUCHMOCTEH MpU pEHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJTaMH  3aBHCUMOCTH  MEXIY
BETTMYUHAMU
4 Havana matematuueckoro ananusa
11 OnepupoBaTh TOHATUSAMHU: TOCIEIOBATENLHOCTh, apudmMeTnyeckas u
' reoOMeTpPHUECKas MPOTPECCHH
OnepupoBaTh NOHATUSIMU: OECKOHEUHO YOBIBAOIIas TE€OMETpUYEcKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaloIlel  TeoMeTpHuYecKOM
porpeccuu
4.3 3amaBaTh MOCIEIOBATENBHOCTH PA3IUYHBIMU CIIOCOOaMU
44 Hcnonb30Barh CBOMCTBA IOCIEIOBATEIIBHOCTER MW MPOTPECCUUA IS
' peleHwsI peaqbHBIX 331a9 MPUKIIAJHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OmnepupoBath MOHATUSMHI: MHOKECTBO, ONIEPAITUH HAJ MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBI —ammapar Ui OINHCaHHS
5.2 peabHBIX TPOIECCOB U SIBICHUH, MPH pEIIeHUH 3adad M3 JAPYrux
Y4eOHBIX TIPEIMETOB
£ 3 OnepupoBaTb  MOHATHUSMHU:  OINpENEICHUE, Teopema,  CIEICTBHE,

J0Ka3aTcJIbCTBO




11 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
OnepupoBaTh MOHATUSMHU: HATypaJIbHOE, ILIEJIO€ YMCIIO; HCIO0JIb30BaTh
1.1 IIPU3HAKN JEJIMMOCTH LEIBIX YHCEJ, Pa3JIOKEHUE 4YHCIa Ha IIPOCTHIE
MHOJKUTENH JUIsl peIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHB C PAllMOHAJIBHBIM [10KA3aTEIEM
13 OnepupoBaTb  MOHATUSAMHU:  Jorapudm  uucna, JECATUYHBIE U
' HaTypajbHbIE JOrapupMbl
2 VYpaBHEHUS U HEPABEHCTBA
[IpuMmeHsITH CBOMCTBAa CTENEHU MJi IPeoOpa3oBaHUs BbIPAKEHUM,
2.1 OIEpUPOBATh IOHATUSAMM: IOKA3aTEJbHOE YPAaBHEHUE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BoimonHATe 1peoOpazoBaHUs BBIPAXKEHUM, COJEpXKALIUX JIOTapU(MBbL;
2.2 OINEepUPOBATH MOHATUSAMHU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO,
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB
2.3 HaxoauTs perieHus npocTeimmnx TPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH U €€
2.4 pEIlIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM Ul PELICHUS
MPAKTUYECKUX 3a7a4
25 Haxomute  pemreHHss OpOCTEHINIMX  CHUCTEM M COBOKYITHOCTEW
' paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MonenupoBaTh pealbHbIE CHUTyallUM Ha $I3bIKE anreOpbl, COCTaBIATH
25 BBIPQXCHUSI, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI IO YCJIOBHIO 33Ja4H,
' HCCJIEIOBaTh TOCTPOEHHBIE MOJEIN C HCIOJBb30BAaHHMEM aImapara
anreOpbl
3 OyHKIMH U TpaduKu
OnepupoBaTh TMOHATUSAMHU: TEpHOAWYECKAs (QYHKIHS, HTPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH KCTpeMyma (YHKIHUW, HAuOOJbIIee U

HanMCHBIICC 3HAYCHUA (IJYHKLII/II/I Ha MPOMCIKYTKE, UCIIOJIb30BAThL UX IJIA

HccIeI0OBaHus (PYHKIINH, 3aJaHHON TpaduKoM




OneprpoBaTh MOHITHIMHE: TpadUKH TOKa3aTEIbHOM, JIOTapU(MUYECKON 1

3.2 TPUTOHOMETPUYECKUX (YHKIMH; HU300pakaTb HMX Ha KOOPIMHATHOMN
IUIOCKOCTH U UCIIOJIBb30BAaTh JIJIs PEILICHUS] YPAaBHEHUI U HEPABCHCTB
N300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH TIpadUKH JHMHEHHBIX
3.3 YpPaBHEHUH M HCIIOJIB30BATh MUX Ul DPELIEHUS CHUCTEMBbl JIMHEMHBIX
ypaBHEHU U
34 Hcnonb3oBare rpaduku (QyHKUMN JUISI UCCIEAOBaHMS IPOLECCOB U
' 3aBUCUMOCTEN U3 APYTrUX Y4€OHBIX AUCLUIIINH
4 Hayana maremaTndeckoro aHanmsa
OnepupoBaTb MOHATUSIMHU: HeENpepblBHAs (YHKIUS, [POU3BOAHALA
4.1 (GYHKIIMM; HCIONB30BaTh TEOMETPUYECKHI U (PU3UYECKHIl CMBICT
IIPOU3BOJHOM JUIS pELICHUs 3a1a4
4 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA, BBIYUCIATH
' IIPOM3BOJIHBIE CYyMMBI, IPOU3BECHUS, YACTHOT'O (DYHKIUI
Hcnonp3oBaTh NPOM3BOJAHYIO JUIA  MCCIENOBaHUA (PYHKUMM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yIbTaThl UCCIEAOBAHUS K
MOCTPOEHHUIO TpadUKOB
4 Hcnonp30BaTh TPOU3BOJIHYIO UIS HAXOXKACHUS HAWIYYILEro peleHus B
' IIPUKIIAIHBIX, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKHX, 3a7ja4ax
A5 OnepupoBaTh MOHATHAMU: MEpBOOOpa3Has W UHTErpaj; IOHUMATh
' reOMEeTPUUYECKUN U (PU3NYECKUI CMBICT UHTErpajia
46 Haxomuts nepBooOpa3Hble 3JIEMEHTapHbIX  (YHKIMM, BBIYUCIATH
' uHTerpai mno popmyne Herorona — JleitOnuna
47 Pemarp npukinaaHble 3a1a4d, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKOTO

)41 (bI/I3I/IquKOl"O XapakTepa, CPpEACTBAMU MATEMATUYICCKOT'O aHAJIN3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna v BBIYKCICHUS
Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JICCSATUYHBIE JAPOOH, TPOLIEHTHI,
OeckOHEeuHble  MepuoAuuYeckue  ApoOu.  Apudmernyeckue  omepamuum ¢
11 palMOHATIBHBIMU YHCIIAMU, NpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHuil. [IpumeHeHue
npoOeil M MPOIEHTOB JUIsl PEIICHUs MPUKIAJHBIX 3a7ad M3 Pa3IMYHBIX OTpaciei
3HAHUU U peabHOM KU3HU
JeiictBuTenpHble  yKcnaa.  PanMoHanmbHble M MppalMOHAIBHBIE — YMCIIA.
1.2 Apudmerndeckne omnepanuu C JACHCTBUTEIBHBIMH udnciaaMu. [IpuOmmkéHHbIE
BBIYUCIICHUS], IPABUJIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI
Crenenp ¢ menbiM nokaszareneM. CrtangapTHas (opma 3amucH JeiCTBUTENBHOTO
13 yncna. Mcnons3zoBanue noaxoxasimei (GopMbl 3alUCH JIEHCTBUTENIBHBIX YHCEN IS
pEILIEeHUs IPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHH. JeHcTBUsS ¢ apupMETHUECKUMU
' KOPHSIMH HaTypaJbHON CTENEHU
15 CuHyC, KOCMHYC U TAaHIE€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOXKJIECTBEHHbIE IPEOOpPa30OBaHUS
95 [Tpeobpa3zoBanue TPUTOHOMETPUUYECKUX BBIPa)KCHU. OcHOBHBIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
2.4 Pemenue nensix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanvoHaIbHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHOMEeTpUUECKUX ypaBHEHUI
27 [IpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PELICHUIO0 MaTEMaTHUECKUX 3a]1a4 U 3a7a4
' W3 pa3IMYHBIX 00J1acTel HAYKW U PEATbHON KU3HH
3 DOyHKINUK U TpaPUKH




Oynaknus, crnocoObl 3amanus ¢yHknuu. ['padux ¢yHknmu. B3zaumao oOpaTHBIC

3.1
byHKIIUN
3.2 Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHuWd ¢yHkumu. Hymm QyHKImm.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIUS C HaTypaJbHbIM M IENbIM IOKa3arteneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckas OKPYKHOCTb, ONpEAEICHUE TPUTOHOMETPHUECKUX (DYyHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Hauana marematnyeckoro aHammsa
a1 [MocnenoBarenpbHOCTH, CHOCOOBI 3aJaHHS IOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
' MOCIIE0BATEIbHOCTH
ApudmeTrnueckas M TeoMeTpuyeckas Imporpeccud. beckoHedHo yObIBaromas
42 reomerpuueckas nporpeccus. Cymma OecKOHEYHO YOBIBAIOMIEH TI'€OMETPHYECKOM
' nporpeccuu. dopmyria CIOXHBIX TMPOIEHTOB. Mcnonp30BaHWE MPOrPEeccCUH s
pelIeHus peaqbHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
) MHOXecTBa U JIOTUKa
MHoXecTBO, omnepanuu Haj MHOxecTBamu. Jluarpammbel Oiinepa — Benna.
5.1 [IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOTO amnmapara JUisl OMHCAHMS pPeaTbHBIX
NPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3aJ1a4d U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenne, Teopema, ClefCTBUE, J0Ka3aTeIbLCTBO




11 KIIACC

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Hucna u BIYUCIICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOoCTH HEIbIX YUCell
1.2 Crenensb ¢ palmoHaIbHBIM ITOKa3areneM. CBOWCTBA CTENEHU
1.3 Jlorapudm uucna. /lecaTuyHble U HATYpaIbHbIE JOrapupMbI
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 [IpeobOpaszoBanue BbIpaXKEHUM, COIEPKAIIMX JTOTapU(PMbI
25 [IpeoOpa3oBaHue BbIpaXKEHUN, COAECPIKAIIMX CTENEHH C PAl[MOHAIBHBIM
' roKazaresem
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zaTenbHbIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckie ypaBHEHHs 1 HEpAaBEHCTBA
26 Cuctembl JMHEHHBIX ypaBHeHHMH. PelneHne NpUKIAAHBIX 33724 C ITOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUH W HEPABEHCTB
)8 [TpumeHeHne ypaBHEHHH, CHCTEM W HEPABEHCTB K PEIICHUI0 MAaTEeMaTHUECKUX 3a/1a4
' W 337124 U3 pa3InYHbIX 00J1acTel HayKH U peanbHOM KU3HU
3 OyHKIMH U TpaduKh
Oynkius. Ilepuoguueckue ¢yHkuuu. IIpomMeXKyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcuMymbl 1 MUHUMYMbI (yHKUMU. HawmGombinee u HauMmeHbIllee 3HAUYEHUE
(GYHKIMU Ha TPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.3 [TokazarenpHas u torapudmMudeckas QyHKIIHA, KX CBOHCTBA U Tpa(uKH
3.4 Wcnonp3oBanue rpadukoB GyHKUUN A1 pelIEHUs] YPaBHEHUM U TMHEWHBIX CUCTEM
Ucnonws3zoBanne rtpadukoB  QyHKIUNA I HUCCIAEAOBAHHUS  IMPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT NpPU pEIIEHUH 3a7ad W3 JPYruX Yy4eOHBIX
MIPEAMETOB U pPEaIbHOMN KU3HU
4 Hauana maTremMaTiueckoro aHaimsa
4.1 HenpepsiBabie DyHKIIMN. METOI MHTEPBAIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas pynkuuu. ['eomerprueckuii 1 GU3NIECKUl CMBICI TPOU3BOIHOM
4.3 [TpousBoaHble 3neMeHTapHBIX (yHKIMA. DOopMyIbl HAXO0XKAECHUS MTPOU3BOIHON




CYMMBI, IPOU3BEACHUSI U YACTHOTO (YHKITHI

[IpumeneHne NPOU3BOAHON K HCCIENOBaHUIO (PYHKIUA HAa MOHOTOHHOCTh U

4.4 sKcTpeMyMbl. HaxoxkaeHrne HaumOOJNBIIEr0 U HAMMEHBIIEro 3HAYCHUsS (QYHKIUU Ha
OTpe3Ke
[TpuMeHeHre MPON3BOIHOM /ISl HAXOXKICHUS HAWIYUIIero PEIICHUS B MPHKJIATHBIX

4.5 3ajadax, IS ONpeNeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOTO (QOpMyNol wuim
rpadgukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpan, ero reoMeTpuueckuii u pu3HUecKuii cMbICI. BbruncieHne wHTErpaa mno
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiembie TPeOOBAHUS K MPEAMETHBIM Pe3yJbTAaTaM OCBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOoOBaHMS o0pa3oBaHus

BnagneHne meromamMM J0Ka3aTeNbCTB, alTOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeJICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIEC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATH
00paTHOE M NPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJB30BaTh METOJ] MAaTEMaTU4YeCKOW WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCY)KIEHUA IIpU DPELIEHUU 3a1ady,
1 OLICHUBATHh  JIOTMYECKYH)  IPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH TOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
anmapar JJIs ONMCAHMs PEANIbHBIX IIPOLECCOB U SABJICHUHN U IIPU PEILIECHUH
3aJa4, B TOM 4YHCJIE€ M3 JAPYTUX Y4YEOHbIX MPEIAMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb U OIHUCHIBaTh Trpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMHU: HATypalbHOE YHCIIO, IEJI0e YHCIIO,
CTETICHb C IISJIBIM ITOKa3aTeIeM, KOPeHb HATypaJIbHOW CTEICHHU, CTEIICHb
C paluoHaJIbHBIM  TIOKa3aTelleM, CTeNeHb C  JICHCTBUTEIHHBIM
mokaszarejeM, JorapudM UYHCIa, CHHYC, KOCHHYC H TaHTEHC
MPOU3BOJIBHOTO YHCJA, OCTATOK MO MOIYII0, PalMOHAIBLHOE YHCIIO,
HppalMOHAIBHOE  4YMCJIO,  MHOXECTBAa  HATYypPAJIBHBIX,  LENBIX,
palioHaTIbHBIX, JICUCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
IMPpU3HAKHU OCIMMOCTH, HauMEHbIITNN 0611114171 JACIUTCIIb U HANMMCHBIICC
oOmiee kpaTHoe, anropuT™M EBKInMaa mpu pemieHnu 3aad; 3HaKOMCTBO C
Ppa3siIndYHbIMU IIO3UITUOHHBIMHU cucreMamMu CUUCIICHUA, YMCHHC
BBIIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp606p330BaHI/Iﬂ BI:Ipa)KCHI/Iﬁ cO
CTEMEHsAMH MW JorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PAIMOHATBHBIX
BI:Ipa)KeHI/II‘/JI; YMCHHUEC OINCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,

apudmMeTHIecKas nporpeccus, reoMeTprIecKas nporpeccus,




OCCKOHEYHO yOBbIBaoImIas TreoMeTpUuYecKass MpPOrpeccus; yMeHHe
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3aluUCU  KOMIUIEKCHBIX 4ucend (FreoMeTphuecKas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apumeTuyecKkue ACUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpOBAThH
MOHATUSAMU: MaTpula 2xX2 u  3X3, omnpenenuTesb  MaTPHIbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: pPALMOHAIBHBIC, HPPATHOHAIBHEIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUIYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTEM; YMCHHUC PCIIAaThb YpPAaBHCHUI,
HCPaBCHCTBA U CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMbI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI I PCHICHUA MATCMATHYCCKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
byHKLIMH, KCTpeMyM (GYHKLNHU, HauOoJbIlee U HaMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXKYTKE, HeTpepbIBHAs (PYHKIINS, aCUMIITOTHI rpaduka
¢byHKLIMY, TIepBas U BTOpasi NPOU3BOIHAS (YHKIUU, TEOMETPUUECKUN U
¢buznyecKkuil CMBICI TPOM3BOAHOM, IEpBOOOpa3Has, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMNOTOTHI rpaduka (YHKUUHU; YMEHHE
BBIUHCISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIMN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIIMM; yMEHHE HaxOIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUI;
YMEHHUE UCMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIeNOBaHUA (DYHKIH,
HaXoJUTh HauOOJbIIME M HAUMEHbIINE 3HA4YEHUs (QYHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BAaHMEM arllapaTa MaTeMaTHUYeCKOTro
aHalu3a; NPUMEHATh IMPOU3BOJHYIO JUIsl HAXOXKICHHS HaMIy4Ilero
pellieHuss B NPUKIAJHBIX, B TOM UHUCIE COLMAIBbHO-3KOHOMHYECKUX U

(bU3UYECKUX 3a/1ayaxX; HaXOAUTh TUIOMIAAN U 00BEMBI (PUTYP C TTOMOIIBIO




HHTCErpaga; NpuBOAUTL NPHUMEPbI MAaTEMATHUYCCKOro MOACIHUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk  (QyHKIUH, oOpaTHAs
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTH4IHAS
byHKLu, panoHaibHast byHKLu, CTENeHHast byHKIHA,
TpUTOHOMETpHUYecKne (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢byHkuMu, TOKa3areiabHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TIpadHKH H3YyYCHHBIX (DYHKUIWH, BBHINOIHATH NPEOOpa3OBaHUS
rpaduKoB (GyHKIUH, UCTIONB30BaTh TPAPUKH JJISl U3YUEHHSI TIPOIIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXATh (POPMYITaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHHU, HEPABEHCTB U 3aJ]1a4 ¢ IMapaMeTpaMu; u300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d Pa3HbIX TUIIOB (B TOM 4MCIE Ha
NPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HaJIOTH, 33J]a4i U3 00JIaCTH yNpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAO0HOCTh pE3yIbTATOB; yMEHHE MOJAEIMPOBAThH
peaNbHbBIE CUTYallUH HA SI3bIKE MAaTEMaTHUKH; COCTABIIITH BBIPAKEHMS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHIO 3aJayH,
HCCIIE0BAaTh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHAMU: CpeIHEe apuPMeTHIecKoe, MeInaHa,
HauOoJpIllee M  HAWMEHbIIEe 3HAYEHHUs, pa3Max, JUCIEepCHs,
CTaHAApPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBaTh HH(GOpPMAIMIO, TMPEACTABIECHHYI0 B TalnMuax, Ha
IrarpaMmax, rpaukax, OTpaXKarollyro CBOMCTBA peaIbHBIX MPOIECCOB H
SBJICHUI; TIPE/ICTABIIATh HH(POPMAIIUIO C TIOMOIIBIO TAOJIHIl M AUarpamM;
UCCIIEI0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NPUMEHEHUEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCIEOBAaTh COBMECTHBIE HAOMIOACHUS C TOMOINBIO JUarpamMmm

pacceuBaHus U JINHEWHOU Perpeccuu




YMeHue ornepupoBaTh MOHATHSAMH: CIyYalHBIM OMNBIT W CIy4ailHOE
CcOOBITHE, BEPOATHOCTb CIYyYaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyIy IOIHON
BEpOSATHOCTH, hopmyny bepHyin, kKoMOMHATOpHBIC (GaKThl U (HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BeNWYHMHBI, (YHKIUU pacOpenesieHus U IJIOTHOCTU
PaBHOMEPHOTO, TIOKa3aTEJIbHOTO U HOPMAJIBHOTO PpaCIpECIICHH;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUM; YMEHUE TPUBOAUTH IPUMEPHI
MIPOSIBJICHUST 3aKOHA OOJIBIIMX YHUCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peabHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue omnepupoBaTh IMOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIja, IUIOCKUH Yrou,
JIBYTpaHHBIA yroJl, TPEXI'PAHHBIM YToOJ, CKpEUIMBAIOLIMECS IpsIMBIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISPHOCTh MPSAMBIX U IUIOCKOCTEH, yro
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelleHnn 3aa4 U3ydeHHbIe (PaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX TOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9UUN
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YMeHue onepupoBaTh MOHATHUSAMHM: IJIOMIAAb (UTyphl, 00bEM (UTYDHI,
MHOT'OTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nupamuaa, (urypa u HOBEPXHOCTH
BpallleHNs, LUWIMHIpP, KOHYC, map, cdepa, Iomags cepsl, IIomanb
MOBEPXHOCTU TMHPaMHJbI, TPU3MBI, KOHYyCa, IMIIMHApa, 00BEM KyoOa,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIPA,




KOHycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CCUEHUS KOHYCa M LWIMHIPA,
NapaJuIeJIbHbIE OCH WM OCHOBAHHUIO, CEYCHHUE 111apa, IUIOCKOCTH,
Kacaromascss cdepsl, LMIMHIPA, KOHYCA; yYMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTU
BpAILCHUs, UX CEYCHMS], B TOM YHCJIE C IIOMOILBIO 2JIEKTPOHHBIX CPEIICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
(GbopMynHMpOBaTh ONpPEEIICHUS U3Yy4aeMbIX (UTYp, BBIABUIaTh I'MIIOTE3bI
O CBOHMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
olnpoBepraTb HUX; YMEHHME MPOBOAUTH Kiaccudukauuo ¢uryp mo
Pa3NWYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B IMPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHS
IpH PEIIeHWH 3a7ad; HaXOJUTh TeOMETPUYCCKHE BEIUYHHBI (JTHHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Y4eOHBIX
MIPEIMETOB M U3 PEATBHOMN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, O0BEM, IUIOIMIATh TOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBIE (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

oJI00HBIX QUTyp

VYmMmenue ONCpUPOBATH IMOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMaAa KOOPAWHAT,
BEKTOp, KOOPJIUHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3oKEeHHUE BEKTOpa 1o Oas3ucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEKIY
BCKTOpaMH; YMCHHEC HCII0JIb30BaTh BeKTOpHBIﬁ n KOOpHHHaTHBIﬁ METO/
JUIS pEIICHWsl TEOMETPUYCCKMX 3aj]ady W 3ajad JAPYruX YueOHbIX

MPEAMETOB
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YMmenue BbIOMpaTh MOIXOMSAIIMN METOX Ui pELIeHHUs 3a/lauu;
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIECTBEHHBIX IMPOLECCOB M  SIBICHUH; YMEHHE paclo3HaBaTb

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpUMEPBI  MATCMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUHCKONM UM  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

Kon
1 Yucna u BIYUCIECHUSA
11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LHEbIX Yucel
12 Panuonanbnple uuciaa. OOBIKHOBEHHBIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
' 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH
13 Apudmernuecknii KOpeHb HATypaJdbHOH creneHH. JeHCTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM M0Ka3arenaeM. CBoMCTBa
' CTETEHU
. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
JeiictButenpHple uucia. ApupMETHYECKHE Olepaluu C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYUCIICHUS, TIPaBUIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yabpTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 [{enbie u 1poOHO-pallOHANIbHbIE HEPABEHCTBA
2.6 HppanmonanbHble HepaBeHCTBa
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpenennTens MaTpHULIbl




DOyHKINUK U TpaPUKH

OyHKIU, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuMU. [lepruogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
3.2 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. HamOonblnee W HauMeHbIlee 3HAYEHUE
(GYHKLNU HAa IPOMEXYTKE
23 CrenenHas (yHKUMS C HaTypaJbHbIM M IefdbIM Ioka3arteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 TlocienoBaTeabHOCTH, CIIOCOOBI 3aJaHHUs OCIEA0BAaTEIbHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gynkiun. [Tpon3BoHbIe SIEeMEHTAPHBIX (HYHKINH
[IpuMeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxieHrne HanOobIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PYHKIMM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHosecTBO, onepanuy Hajl MHOKecTBaMu. J[narpamMMel Disiepa — BenHa
5.2 Jloruka
6 BeposITHOCTh M CTaTUCTHKA
6.1 OmnwucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BPALLECHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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