MUWHWCTEPCTBO INPOCBEINEHUS POCCUMCKOM ®EJIEPAIINN
MuHHCTEPCTBO 00PA30BAHUS M MOJIOIEKHON MOJTUTHKHU
CeBepa10BCKOii 001aCTH

lepaB.JIeHne 06pa30BaHI/Iﬂ A[[MI/IHI/ICTpaIII/II/I Taauukoro roOpoacCKoOro oxkpyra

MKOY "Tpounnkas COII Ne S "

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
MO yuuTteneit MaTeMaTUKA  3aMECTHUTEIb TUPEKTOPA 110 HupekTop
[TpoTokoa Nel ot «29» 08 YBP Yepuosa C.10.
2023 r. Kammna H.B. Ilpuka3z Ne 205 ot «31» 08
«30» 08 2023 . 2023 r.
[Tpunoxxenne k OOIT COO
PABOYAS ITPOI'PAMMA

(ID 1097591)

yueOHOro npeamera «AJredpa 1 Ha4ajaa MaTeMaTHYECKOI0 aHAJIM3A.
ba3oBblii ypoBeHb»

st ooyvaromuxest 10-11 kmaccoB

Cocrasurenu: [IIMO yunreneit MaTeMaTUKH

noc. Tponuxwuii 2023



MOSICHUTEJBHASA 3AIINCKA

PaGouas mporpamma y4eOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe ®I'OC COO, ®OII COO, ¢ yuérom Paboueit mporpaMmmbl BOCIUTAHUS U
COBPEMEHHBIX MHPOBBIX TpEOOBaHUM, NPEABABISIEMBIX K MaTEMaTUYECKOMY
00pa30BaHMIO, U TPATAUIMA POCCUHCKOTO 0Opa3oBaHusA. Peanusaiusi mporpammbl
o0ecreunBaeT OBIAJCHUE KIIOYEBHIMU KOMIIETEHITUSIMU, COCTABIISIOIIUMU OCHOBY
JUISL ~ CaMOpa3BUTUSl W HEOpPEephIBHOTO  oOpa3oBaHMs,  LIETOCTHOCTH
OOIIEKYIbTYPHOTO, JIMYHOCTHOIO U I[IO3HABATEIIbHOTO PAa3BUTHS JIMYHOCTH
oOydJarommxcs.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHaIW3a» SBJSIETCA OJHUM W3
HauOoJiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECHNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrOoll CTOPOHBI, (OPMHUPYET JOTUYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JIJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKHU, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTeMaTUYECKOH opme.

Kypc anreOpsl 1 Hauan MaTreMaTHueCKOro aHajanu3a 3aKJIaJbIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXe Bpemsi OBIajcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTUMH MATEMAaTHUYECKUMHM KOHCTPYKIIUSIMU
pa3BMBAaeT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPkKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue U
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone n3yuenus
anreOppl M Havall MATEMaTHYECKOTO aHajdu3a B CTapiield IIKOJe ydalluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJIeJel pealbHbIX CUTYyallMd W HHTEpHpeTaIuu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCA C  MpUMEPAMU  MaTEMATUYECKUX
3aKOHOMEpPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIINMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc o6nagaer 3HaAYMTEIBHBIM BOCHUTATEIBHBIM TMOTCHIIMATIOM, KOTOPBIM
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOUW AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPALIMX BHUMAaHUs U OTBETCTBEHHOCTH 32 IIOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTO
aHaJIn3a JISKUT ACSITEbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD,
«Dyakun  u rpadukmy, «YpaBHEeHHMs U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHo)kecTBa H  JOrMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHHHM JBYX JIET
oOyueHusi B CTaplleil IIKOJIe, €CTECTBEHHO JOMOJHSSA IPYr ApPyra M MOCTENEHHO
HAChIIAsCh HOBBIMM TE€MaMH M  pasfaenaMu. JlaHHBIA Kypc  SBISIETCSA
UHTErPAaTUBHBIM, TOCKOJIBKY OOBEOUHSAET B ce0e COIAEpKaHHE HECKOJIbKHX
MaTeMaTHUYECKUX TUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIIaZeBalOT BCE Ooiee
HIMPOKUM MATEMAaTHYECKUM annapaTroM, y HUX MOCIEI0BaTENbHO (hopMUpyeTcs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENIb PpPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, NOJyYEHHbIE B Kypce «Airedpa W Hadana
MaTEMaTUYECKOI0 aHaIM3a», JUIsl PELIEHUS] CaMOCTOSATENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYECHHBIN PE3yIbTaT.

ConepxaTenpbHO-METOANYECKass TUHUA «Yucena W BBIYMCIEHUSD) 3aBEPIIACT
(bopMHpOBaHKE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAEHAETCS
(GOpPMUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpM 3amucu JEHCTBUTENIBHOTO 4YHCIa, yMEHHE
pPAllOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIEHHUBATh
pesynbrar. OOywaromuecss MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3alMCaHHBIMU B CTaHIapTHOH (dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHHs] B CTapled IIKOJIe, TOCKOJbKY B KaXJIOM pa3feie MporpaMMel
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PALMOHAJIBHBIX, WPPALMOHAJIBHBIX,
NOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILIBIO MPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH @yHkuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢opMyiiaM, MpeoOpa3oBaHUS IENbIX, PalUOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuana IPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUS YYalluxcsi, (OPMUPYIOTCS HAaBBIKH JE€TyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB U HEpaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JuHUA «DyHKUMM U TpaduKU» TECHO
MepEIIeTaeTCs C APYrUMHU JIMHUSIMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepHaIa. N3yyenue CTENEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS pElIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OoJiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Tol cofep:KaTeIbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpAXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M cioBecHO. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OILIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenbHasg nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYaloIUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh MCCIEIOBATh U
CTpouTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel pealbHbIX CUTyaluH,
HAXOXKJEHUSl HAWy4YlIero pEHIeHHs B MPHUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaTbHO-IOTMUECKOr0 U KPEaTHUBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydaromuecs Y3HAIOT O
BBIJIAIOLIUXCST pe3ysibTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkaTenbHO-MEeTOANYECKasl TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSLIIEHA  JJIEMEHTaM TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeaiararoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PA3HbIE MATEMATUYECKUE TUCLUUIUIMHBI B €IHHOE
uenoe. IloatoMy BakKHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havama MaTeMAaTHUYECKOTO aHAM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYALIUN, UCCIIETOBaAHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaliu3a U
MHTEPIIPETALNN MOITYYEHHBIX PE3YyJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KayKIbIi
U3 Pa3JeNoB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaTepHall Kypca IUPOKO UCIOJIb3YETCs
JUISl pellieHus] PUKIAAHBIX 3a1a4. [Ipu peneHnu peanbHbIX MPAaKTHYECKUX 3aaad
yyaliyecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJIb30BaTh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATH
npobiemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOLECCE U3YYEHHUs BCEX TEM Kypca «AsredOpa v Hagaia
MaTEMaTHYECKOTO aHATIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha H3ydeHHME Kypca ainreOpbl MU Hadall MaTEMaTUYECKOIO
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsa ¥ BbIYMCICHUS

Pannonanbabpie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OecKOHEUHble  MepuoAudeckue  Jpodu.  ApudMeTHUYecKue  omnepanud  C
palMoHANIbHBIMU YHCIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUM. [IpuMenenue
Ipo0ei U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3JIMYHBbIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHbIE 4Wclia. PalMOHANBHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue omnepalnudd ¢ JeUCTBUTENbHBIMU Yuciaamu. [IpubmmkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazareneM. CranpmaptHas  ¢opma  3amucu
JNEeUCTBUTEILHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JNEHUCTBUTEIBHBIX YHCEN Ul PELICHUS NPAaKTUYECKUX 3a1ad U MPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOM  cremeHu.  JlelictBus ¢
apu(pMETUIECKUMHU KOPHSMHU HATypAJIbHON CTENIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apr'yMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHBbIE
TPUTOHOMETpHUUECKHUE (HOPMYIIBI.

VYpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne uppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IpyMeHeHne ypaBHEHMM M HEPABEHCTB K PELICHUIO MAaTeMATHYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTel HAYKH U PealbHOM KU3HH.

DYyHKIUHN U TPAPUKHU

Oyukius, crnocoObl 3amgaHus GyHkuuu. ['paduk  QyHkmuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi Qynkumu. Hymn Qyskumu.
[TpomexyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIC (DYHKIIMH.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS n-OW CTEMEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccui. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKOM
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcrosnb3oBaHUE MPOrpPEeCcCUH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammel Jilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammnapara Jjisi ONMUCAHUSl PealbHbIX
IIPOLIECCOB U SIBJIICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KUIACC

Yucsia ¥ BbIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrerneHb ¢ pallMOHAIBHBIM NOKa3aresneM. CBOMCTBa CTEICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIC JOrapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHMU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcteMbl M COBOKYITHOCTH PALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeneHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeid HayKu MU peaibHOM
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuognueckue  pynkumu. IIpoMexyTkn  MOHOTOHHOCTH
bynkuuu. MakcuMymbl 1 MUHUMYMBbI (QyHKUMU. HaunOonblilee U HauMeHbIIee
3HaueHHEe (PYHKIIMU Ha MPOMEKYTKE.

Tpuronomerpuueckne PyHKITUU, IX CBOWCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U rpaduKH.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI pelICHHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUN IS WCCICIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3aJady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepsiBabie GyHKIMH. MeTOI MHTEPBAJIOB ISl PEIICHNUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NYECKUN  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  dMeMEHTapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOIHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIUN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM U HAXOXKICHUS HAWIY4dIIEero pElIEHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMmerpuyeckuidi W (Qusmyeckuid cmbicia. Brruucienue
uHTerpana no gpopmyne Herorona—IJleiiOnua.



IHNIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AJOCTHIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/ISI ciacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4E€OHOTO TMpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxx1aHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs Kak akKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOro OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHHM,
IpoLenyp TpaxIaHCKOro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAUYCHHUEM.

[TaTproTHYeCcKOE€ BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MIOCTPOCHHUE YCTOMUUBOTO OYAyIIETO.

DCTeTU4eCKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ay, pelIeHnH, pacCyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 370poBOro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHUAX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepaM  MpodecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU IPAKTUYECKUX 3314 MaTEMaTUHUECKONW HAPABIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIUSHUS
COIIMATIbHO-YKOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpHEHTAlMEl Ha IPUMEHEHUE MAaTeMaTHYECKMX 3HAHUU JUIs PELICHMS 3a1ad B
0o0JaCTH  OKpYy’)Karomieil cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLIEH CPEIbl.

[{eHHOCTH HAYYHOT'O IMO3HAHUSA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HaykKM Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, 3TaloOB €&
pa3BUTHUS M 3HAYUMOCTH JUISI PA3BUTHS UMBWIN3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKU W MAaTeMaTUYECKOW KyJIbTypOW KaK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIIATh NPOEKTHYKD W HCCIEAOBATEIBCKYIO AEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecnevusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKPYXHCAlowe20  Mupa,  NpuMeHeHue  102UYecKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AeUCTBUA:

e BBISBIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIYy MOHATUAMU;, (OPMYIUPOBATH
OMpeNeSIieHUs]  TMOHSTHH;  yCTaHABIMBaTh CYIIECTBEHHBI  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMaTHMUYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH MO aHAJIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

BBIOMpATh Ccroco0 perieHus: yuyeOHO# 3ajauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpaTh HauboJee NOAXOAAIMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIBCKUM WHCTPYMEHT IO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

IPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TPOIECCa, a TaKKe BBIABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a4H;

BEIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh UH(POPMAIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;



2)

OLICHUBATH HaJEXKHOCTh uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie  KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
X0y pelIeHus 3a7jaui, KOMMEHTHUPOBATh ITOTY4YEHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCICHHbIE HA MOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh pa3jMyle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOI popme GpopMyIHpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJadyd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPU PENICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBbHOCTH, TUIAHUPOBAThH OPTAHMU3AIIUI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUAbI padboT, JOrOBapUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkeHNs, 0OOMEH MHEHHA,
«MO3TOBBIE TITYPMbI» W WHBIC), BBIMOJIHATH CBOI YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oelicmeus, obecneyusarom

G opmuposanue cMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.
Camoopranuzanus:

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

y4€TOM HMMEIOIIUXCS. PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMaLIUU.
CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TO3HABAaTEIbHOM pediIekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAaMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a/1a4H;



e TPEABHAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb NPU PELIEHUU
3a7a4M, BHOCUTHb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
IIPUYMHBI TOCTHXKEHUSI WIM HEJIOCTHXKEHUSI PE3YJbTaTOB JACATEIIBHOCTH,
HaXOJIUTh OIMMUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHS JOKHO 00ECrednBaTh JTOCTHKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JEACTBUTEIBHBIMU YU CIIAMH.

BoINoNHATh TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIONB3YS MPaBUIia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTesieM; CTaHJapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCIIOJIB30BaTh MOAXOASAUIYIO (hOpMY 3aIMMCU NEUCTBUTENIBHBIX YHCEIT ISl pELIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUN.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh TNOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh 1peoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUSI.

BoInonHsATh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U HPPAlUOHAIBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PELICHUS MATEMAaTHUECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00JacTeil HAYKH U PeabHOU XKU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXEHNUsI, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 33Ja4d, HCCIEN0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMH: (YHKIMS, CIOCOOBI 3alaHus (PyHKUUHU, 00IacTh
OTpEeleNEeHUs] ¥ MHOXECTBO 3HayeHH (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: YETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUNN I PELICHUS] YPaBHEHUM.

Crtpouts U uuTaTh rpa@uKu JTUHEHHON (QYHKINU, KBAAPATUYHON (PyHKIINH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Wcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHUCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH; BBIpaXaTh (POpMyJIaMu 3aBUCUMOCTH MEX]1y BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIENOBATEIBHOCTh, apudMeTHuecKas H
reOMETPUYECKAst IPOIPECCUM.

OmnepupoBarh MNOHATUSAMH: OECKOHEUHO YOBbIBalOLlas Te€OMETpUYecKas
porpeccusi, CcyMMa 0€CKOHEYHO yOBIBaIOUIEH T€OMETPUIECKON MPOrPECCUHU.

3amaBaTh NOCIEAOBATEIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA ITOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 NPUKIIAJHOTO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil ONHCAHUsA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpPENENICHNE,  TEOpEMa, CJIEICTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSMH: HATypalbHOE, I€J0€ YKCIO; HCIO0JIb30BATh
MPU3HAKU JICJIMMOCTH LEIbIX YUCEN, PA3JI0KEHHUE YHCIIAa Ha MPOCThIE MHOXKUTEIN
JUJISL pELLICHUS 3a0ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATHUSMU: JOrapu(pM UYHUCIA, NECATUYHBIE U HATypajbHbIE
JorapupMsl.



YpaBHeHMS U HEPaABeHCTBA

[IpumensaTs cBoiicTBa CcTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpPXKAIIUX JIOTapU(PMBL;
ONEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPaBHEHHUI U HEPABEHCTB.

HaxonuTp pemenys mpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMH: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ PEIICHMUE,
UCITIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3a7a4.

HaxoauTp pemreHnst NpoCTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHHUW U HEPABEHCTB.

MognennpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXKCHUs, YPAaBHEHMsS, HEPAaBEHCTBA W CHUCTEMbl II0 YCIOBHMIO 3a/auH,
MCCJIEI0BATh MOCTPOECHHBIE MOJIENU C UCTIOJIb30BAHUEM ammapara aareOpsl.

DOyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM:  [epuoANYEcKas  (QYHKLUHS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOYKM OHKCTpeMyMa (yHKuMH, Hauboibpliee U
HauMEHbIllee 3HAUeHHUS (QYHKIUM Ha TPOMEXKYTKE; HCIOJIb30BaTh MX JJIs
UCCJIEI0BAHMS (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBarh MOHATUAMH: TpadUKH NOKA3ATEIbHOH, JIOrapupMU4ecKoil u
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHUs] YPAaBHEHUNA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIBb30BaTh UX IS PELIECHUs] CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Ucnonw3oBaTh rpadukd (QyHKIME IS UCCIEIOBAHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX yu4eOHBIX TUCHUILINH.

Hayana MaTeMaTH4eCKOro aHajau3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (QYHKUHUS; TPOU3BOIHAS (QYHKLNU;
UCII0JIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKUI CMBICI POU3BOJHOM AJIs pelIeHUs
3a1ay.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHII.

Hcnonb30oBaTh NPOU3BOAHYIO IJIs UCCIENO0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKIACHUS HAWIY4YLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh TMOHATHSAMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3NUYECKUI CMBICI UHTErpaia.



Haxoauts mepBooOpa3Hble 3JI€MEHTAPHBIX (DYHKIUH; BBIYUCISATH MHTErpall
no popmyne Herorona—Jleibuua.

Pemarpy npuknagHble 3a7add, B TOM YHUCIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMi MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM (uudpossbre)
KonTpoabubie IIpakTuuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubnunoreka LIOK
«Poccuiickas
MHoOXxecTBa palluOHAIbHBIX U 3JIEKTPOHHAS
1 NEUCTBUTEILHBIX YUCEN. PalinoHaIbHbIE 14 1 LIKOJIA.
YpaBHEHUS U HEPABEHCTBA 3. «Yuu.py».
4. «Skysmart Kimacey
5. «CAAM I'NA»
1. «Pocculickas
3JIEKTPOHHAS
Oyuknun U rpaduku. CTeneHs ¢ MelbM
2 6 IIKOJIa».
MOKa3aTeseM
2. «Yun.py».
3. «CAAM T'UA»
1. bubmmoreka [JOK
2. «Poccuiickas
. . 3JEKTPOHHAS
ApudmMeTniecKkuii KOpeHb N—Oi CTETICHH.
3 " 18 1 IIKOJIa.
allMOHAIbHBIC YPABHEHUS U HEPABEHCTBA
PP P P 3. «Yun.py».
4. «Skysmart Kmaccy»
5. «CIJAMTHUA»
Dopmysl 1. bubnuoreka [IOK
4 TPUTOHOMETPHUU. TpPUTOHOMETPUYECKHE 22 1 2. «Poccuiickas

ypaBHEHUS

JNEKTPOHHAs




5 [TocnenoBaTeabHOCTH U IPOTPECCUU

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

woN e W

NP AW

IIKOJIa».
«Yuau.py».
«Skysmart Knacc»
«COAM I'A»

bu6nmoreka [IOK
«Poccuiickas
3JIEKTPOHHAS
IITKOJIa.
«Yuan.py».

bubmuoreka [{OK

"Skysmart Kiacce»
«COAM I'1A»



11 KJIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbre)
o0pa3oBaTe/ibHbIE

pecypchbl

CreneHs ¢ pallOHAJIbHBIM ITIOKA3aTCJICM.
IToxa3arennHas (bYHKI_II/IH. IToxa3aTennHble
YpaBHCHHA U HCPABCHCTBA

Jlorapudpmuueckas GpyHKIUS.
Jlorapudmuueckue ypaBHEHUS U
HEpPaBEHCTBA

12 1

12 1

N PR W

bubnunoreka LIOK
«Poccuiickas
3JIEKTPOHHAs
IIKOJIa».
«SKmacey.
«Yuau.py».
«Skysmart Kmacc»
«COAM T'A»

bubnunorexa LIOK
«Poccuiickas
3JIEKTPOHHAS
IITKOJIay.
«AKmacey.
«Yuun.py».
«Skysmart Kiaccy»
«COAM I'A»

Tpuronomerpuyeckue GyHKINH U UX
rpaduku. TpuroHoMerpuueckue
HEpaBEHCTBA

N R Un W

but6mmoreka [IOK
«Poccuiickas
JJEKTPOHHAs
LIKOJIay.
«AKnacey.
«Yuau.py».
«Skysmart Knace»




[IpousBoanas. [Ipumenenre npou3BOIHOM

NHTerpai u ero npuMeHeHus

24

N PR Un W

«CIAM I'IA»

bubnunoreka LIOK
«Poccuiickas
AJICKTPOHHAS
IIKOJIay.
«SKmacey.
«Yuun.py».
«Skysmart Kmacc»
«COAM I'1A»

bubmuoreka [{OK
«Poccuiickas
JIEKTPOHHAS
IIKOJIaY.
«AKnacey.
«Yuun.py».
«Skysmart Knace»
«CAM I'A»

Cucremsl ypaBHEHUI

HarypanbsHsle u nensie yucia

12

N R on kW

N PR r W

bu6mmoteka IIOK
«Poccuiickas
3JIEKTPOHHAS
IIKOIa».
«SAKnacey.
«Yuu.py».
«Skysmart Knace»
«COAM T'A»
bu6nunorexa LIOK
«Poccuiickas
3JIEKTPOHHAS
IITKOJIa».




[ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS
3HAHUH

18

o v AW

N PR n W

«AKacey.
«Yuau.py».
«Skysmart Knacc»
«COAM I'A»

bu6nmoreka [IOK
«Poccuiickas
3JIEKTPOHHAS
IIKOJIaY.
«AKnacey.
«Yuan.py».
«Skysmart Knace»
«CAM I'A»

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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10 KUIACC

IHOYPOYHOE IIVTAHUPOBAHUE

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpoabHbIie
padoThI

IIpakTHyeckue
padoThI

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

MHO)€eCTBO, ONepaluy HaJl
MHOXeCTBaMu. JluarpaMmbl
Diinepa—Benna

ParmonansHbIe YKca.
O6I)IKHOBGHHI)I€ U OCCATUYHBIC
po0u, IPOLIEHTHI, 0ECKOHEUHBIE
MePUOANYECKHE 1podU

Apudmernueckue oneparuu ¢
paloHaIbHBIMU YHCTIAMH,
npeoOpa3oBaHMs YUCITOBBIX
BBIPa)KCHUI

[Tpumenenue apobeit n
MPOLIEHTOB JUTS PEIICHUS
MPUKIAAHBIX 3aa4 U3 Pa3JIMYHBIX
oTpacieil 3HaHUW U peabHOU
KHU3HU

[Tpumenenue apobeit n
MPOLIEHTOB JUTS PEIICHUSI
IMPUKIAAHBIX 3a1a4 U3 Pa3JIMYHBIX
oTpacieil 3HaHUW U peaNbHOU
KHU3HA

JleicTBUTENbHBIE YKCTIA.
Pammonanbueie u

https://resh.edu.ru/subject/lesson/4730/start/149073/




HppalruoOHAJIbHBIC YU CJIa

Apudmernueckre onepaum ¢
JEHCTBUTEILHBIMH YHCIIAMH

10

[TpubnuxEHHBIC BEIYUCIICHHUS,
IIpaBWJIa OKPYIJIEHUS, IPUKUJIKA U
OLIEHKA PE3YJIbTaTa BHIYMCICHHUI
ToxecTBa U TOXK/IECTBEHHBIE
peoOpa3oBaHUs

YpaBHeHHE, KOPEHb YpaBHEHUS

https://resh.edu.ru/subject/lesson/5100/start/326934/

11

12

HepageHctBo, pemienne
HEPaBEHCTBA

MeTton HHTCPBAJIOB

13

Pemrenue nensix u gpo6HO-
paIMOHATBLHBIX YPAaBHCHUH H
HEPaBEHCTB

14

KonTponbHas pabota no teme
"MHOXeCTBa palliOHAIbHBIX U
JNCHCTBUTEILHBIX YHCEIT.
PanmonansHbIe ypaBHEHUS U
HEpaBeHCTB"

15

16

OyHKIUA, CTTIOCOOBI 3aJaHUs
¢bysakuu. Bzaumuo obpaTHbie
byHKIIIT

I'padux Gpynkuu. O6mactb
OIpeJIeNIEHUs] © MHOKECTBO
3HaueHud Qpynkuuu. Hynu
dbyakuun. [IpomexyTku
3HAaKOIIOCTOSIHCTBA




17

18

UeErHble 1 HeUETHBIC (PYHKITUN

CreneHsn C 1EIBIM IT0Ka3aTEIEM.
CrannmaptHas popma 3anucu
JIEACTBUTEILHOIO YHUCIIA

19

Hcnons3oBanne noaxoaqiien

(hOpMBI 3aIHCH JIEHCTBUTEIBHBIX

YHUCCII OJid PpCIICHUA
INPaKTUYCCKUX 3a1a4 U
IpeaACTaBJICHUA JaHHBIX

20

Crenennast GyHKIUS C
HATypPaJIbHBIM H LIEIBIM
nokasarenem. E€ cBolicTBa u
rpaduk

https://resh.edu.ru/subject/lesson/5540/start/327000/

21

22

23

ApudpmeTrueckuii KOpeHb
HAaTYpaJbHOW CTENEHU
Apudmernueckuii KOpeHb
HaTypaJIbHOM CTENEHU
CaoiicTBa apu(pMeTHyeCcKoro
KOPHSI HaTypaJIbHON CTETIIEHH

https://resh.edu.ru/subject/lesson/5498/start/272542/

24

25

26

CaoiicTBa apu(pMeTHyecKoro
KOpHS HaTypaJIbHOM CTEIEHU
CoiicTBa apupmMeTHuECcKOro
KOPHSI HaTypaJbHON CTENIEHH
JleiicTBus ¢ apupMeTHIECKUMU
KOPHSIMH N—OM CTENIEHU

27

JleiicTBus ¢ apupMeTUIECKUMU
KOPHSIMU N—OU CTENEHU

28

JlevicTBus ¢ apuMeTHIeCKUMU




29

KOPHIAMUA Nn—OM CTEIICHHN

JleticTBus ¢ apuMeTHIeCKUMU

KOPHAMU Nn—OH CTEIICHHU

30

31

32

JleticTBus ¢ apuMeTHIeCKUMuU

KOPHSIMU N—OM CTENEHU
Pewrenne nppamoHanbHbIX
YpaBHEHUH U HEPABEHCTB
Pemenue nppanmoHanbHbIX
YpaBHEHUI U HEPABEHCTB

https://resh.edu.ru/subject/lesson/5569/start/159263/

33

34

Pemenue nppanmoHanbHbIX
YPaBHEHUW U HEPABEHCTB
Peurenue nppamoHanbHbIX
YpaBHEHUH U HEPABEHCTB

35

Pemenue nppannoHaabHbIX
YpaBHEHUH U HEPABEHCTB

36

37

CaoiicTBa 1 rpaguK KOpHsI n-oi

CTCIICHU

CoiicTBa u rpaduk KOpHS n-oif

CTCIICHHU

38

KonTponbhas pabota no teme
"ApudpmeTrueckuii KOpeHb n—oi

creneHu. MppanuoHanpHble
YpaBHEHUs U HEpaBeHCTBA"

39

40

CuHyc, KOCUHYC M TaHT€HC
YHCIIOBOTO apryMeHTa
CuHycC, KOCUHYC U TaHTE€HC
YHCIIOBOTO apryMeHTa

https://resh.edu.ru/subject/lesson/4733/start/199150/

https://resh.edu.ru/subject/lesson/6019/start/199181/

41

ApKcHHYC, apKKOCUHYC U




APKTAaHI'CHC YU CJIOBOI'O aprymeHTa

ApKcuHYC, apKKOCUHYC U

42 ApPKTaHTCHC YUCIIOBOTO apryMeHTa
Tpuronomerpuueckas
43 OKPY>KHOCTb, OTIPEICIICHIE
TPUTOHOMETPUIECKHUX (DYHKITUI
YHUCJIOBOT'O apryMEHTa
Tpuronomerpuueckas
44 OKPYKHOCTE, OHPEACICHHIC . https://resh.edu.ru/subject/lesson/3863/start/327031/
TPUTOHOMETPUICCKHUX (DYHKITUI
YHUCJIOBOT'O apryMEHTa
45 OCHOBHBIC TPUTOHOMETpHHCCKHE https://resh.edu.ru/subject/lesson/3876/start/199243/
bopmyIbl
46 OCHOBIbIE TPHIOHOMETPHECKHE https://resh.edu.ru/subject/lesson/4735/start/ 199274/
(bopMmyIbI
47 OCHOBHBIE TPUTOHOMETPUUYECKUE https://resh.edu.ru/subject/lesson/4734/start/199305/
(hopMyITBI https://resh.edu.ru/subject/lesson/3490/start/199398/
48 OCHOBHBIE TPUTOHOMETPUUYECKUE https://resh.edu.ru/subject/lesson/3489/start/292739/
bopmyIbl https://resh.edu.ru/subject/lesson/3887/start/199367/
49 Ipeobpazosanne } hitps://resh.edu.ru/subject/lesson/4324/start/199618/
TPUTOHOMETPUYECKUX BBIPAKEHUN
50 [IpeoOpa3zoBanue
TPUTOHOMETPUYICCKUX BBIPAKEHUN
51 [IpeoOpaszoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN
57 [IpeoOpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN
53 [IpeobpazoBanue




54

TPUTOHOMETPUYECKHUX BBIPAKECHUI

Pemrenue TpuroHoMeTpu4ecKux
ypaBHEHUU

https://resh.edu.ru/subject/lesson/6317/start/199681/

55

56

57

Pemrenne TpuroHOMETpUYECKUX
YpaBHEHUU

Perienue TpUroHoMeTpHUUECKUX
ypaBHEHUH
Pemenue TpuroHoMeTpuuecKux
ypaBHEHUH

https://resh.edu.ru/subject/lesson/4736/start/199743/

https://resh.edu.ru/subject/lesson/4737/start/199804/

58

59

Pemenne TpuroHoMeTpu4eCKuX
YpaBHEHUI

Perienue TpUroHOMeTpHUUECKUX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/6314/start/199928/

60

KonTponbhas pabota no teme
"@opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHeHus"

61

IlocnegoBaTenbHOCTH, CIIOCOOBI
3aJIaHKs ITOCJIEA0BATEIHLHOCTEM.
MOHOTOHHBIE
IIOCIIEJOBATEIIFHOCTH

62

Apudmernueckas u
reoMeTpuyecKas Iporpeccuu.
Hcnons3oBanne nporpeccun 1uist
pEelIeHNs peabHBIX 3a7a4
IIPUKJIAHOTO XapaKTepa

63

beckoneuno yOpIBaroriast
reOMETpHYECKast TPOrPeCcCHsl.




CyMMa GeckoHEeYHO yObIBaromen
TeOMETPHUUYECKON MPOTrpeccuu

64 dopmyJia CIOKHBIX TPOLICHTOB 1 https://resh.edu.ru/subject/lesson/5223/start/326717/
65 dopMyia CI0KHBIX TPOLEHTOB 1
O0001enue, cucTeMaTH3alus
66 3HAHUU 32 Kypc alnredpbl U Hayall |

MaremMaTudeckoro ananusa 10
KJiacca
67 HroroBast koHTpoIbHAs paboTa 1
O0001menne, cucTeMaTH3aIUs
68 3HaHUH 3a Kypc anreOpbl 1 Haval 1
MareMaTruyeckoro ananusa 10
KJiacca
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




11 KJIACC

Ne KoanuecTBo yacos
JJleKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bcer KoHTpoabHBI IpakTuyecku
o0pa3oBaTe/ibHbIE PECYPChI
Il 0 e padoThbl e padoThbl
1 CreneHb ¢ paliMoOHaIbHBIM 1 https://resh.edu.ru/subject/lesson/4729/start/159013
HoKaszarejieM /
2 CaoiicTBa cTeneHn 1
[IpeoOpazoBanue BbIpaKEeHHUIH,
3 CoIepIKallMX pallMOHAIbHBIE 1
CTENeHU
[IpeoOpazoBanue BbIpaKEeHHIH,
4 CoZIEpIKaIlNX pallMOHAIbHBIE 1
CTENEHU
[IpeobpazoBanue BhIpaXeHUH,
5 COJIepXKaIINX parioOHATbHBIC 1
CTENEHU
6 [Toka3arenbHble ypaBHEHHUS U |
HEpaBEHCTBA
7 [Toka3zaTenbHble ypaBHEHUS U ]
HEpaBEHCTBA
3 IToka3aTenbHbIE ypaBHEHUS U 1 https://resh.edu.ru/subject/lesson/5627/start/159321
HEPaBEHCTBA /
9 IToka3aTenbHbIE ypaBHEHUS U 1 https://resh.edu.ru/subject/lesson/4731/start/159352
HEPABEHCTBA /
10 [Toka3aTenbHble ypaBHEHUS U 1
HEpaBEHCTBA
11 [TokazaTenpHas GyHKIINS, €€ 1 https://resh.edu.ru/subject/lesson/3841/start/225573




CBOIicTBa U rpaduk

KonTtponbHas pabora o Teme
"CTerneHsb ¢ paliOHaIbHBIM

I~

12 nokasareneM. [lokazarenbHas
¢byukuus. [TokasarensHbie
ypaBHEHUS U HEpaBeHCTBA"
https://resh.edu.ru/subject/lesson/5753/start/272574
13 Jlorapudm ymncna /
14 JecaTnuHpie 1 HaTypaJIbHbIE https://resh.edu.ru/subject/lesson/3823/start/198625
J0TapupMbl /
15 [IpeoOpazoBanue BbIpaKEeHHIH,
coJIeprKalIuX Jorapudmol
16 [Ipeo6pa3oBanue BbIpakeHUH,
CoJIeprKalIuX Jorapudmol
17 [Ipeo6pa3oBanue BbIpakeHUH,
coJIepKaniux Jorapudmbl
18 [TpeoOpazoBaHue BbIpaKEeHHH,
CoJIeprKalIuX Jorapudmol
19 Jlorapudmuueckre ypaBHEeHUS U
HEpaBEHCTBA
20 Jlorapudmuueckue ypaBHEHHS U https://resh.edu.ru/subject/lesson/4732/start/198842
HEPABEHCTBA /
)1 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA
2 Jlorapudmuueckue ypaBHEHHS U https://resh.edu.ru/subject/lesson/3852/start/199119
HEPABEHCTBA /
3 Jlorapudmuaeckas hpyHKIms, €€

CBOMCTBA U Tpaduk




24

25

Jlorapudmudeckas hpyHKIms, €€
CBOWCTBA U TpaduK

Tpuronomerpuueckue GyHKIIHNH,
UX CBOMCTBA U rpapuku

https://resh.edu.ru/subject/lesson/3834/start/198687
/

https://resh.edu.ru/subject/lesson/3923/start/200607
/

26

27

28

Tpuronomerpudeckue GyHKINH,
UX CBOMCTBA U rpaduku

Tpuronomerpudeckue GyHKIUH,
UX CBOWCTBA U rpauku

Tpuronomerpuyeckue GyHKIIIH,
UX CBOMCTBA U rpauKku

https://resh.edu.ru/subject/lesson/611 1/start/200545
/

https://resh.edu.ru/subject/lesson/4920/start/200702
/
https://resh.edu.ru/subject/lesson/5570/start/200795
/

https://resh.edu.ru/subject/lesson/3943/start/200825
/

29

[IpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

30

31

[Ipumepbl TPUTOHOMETPHUUECKHUX
HEPABEHCTB
ITprMepsl TPUrOHOMETPUUECKUX
HEPABEHCTB

32

[IpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

33

KonTponbhas pabota no teme
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapudmudeckune ypaBHEHHS U
HEpaBeHCTBA. T pUTOHOMETPUYECKH
e pyHKIUYU U ux

rpaduku. TpuroHomeTpudeckue
HepaBeHcTBa"

34

HenpepsiBabIC QYHKITNN




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

35
HEPABEHCTB
36 Meto MHTEpPBaJIOB JJISI PEILICHUS
HEPABEHCTB
37 TpomsBoHas GyHKIIK ilttps://resh.edu.ru/subiect/lesson/4923/start/200980
38 [TpousBoaHas GyHKIHH
39 I'eomeTpuueckuii U pu3NICCKUit https://resh.edu.ru/subject/lesson/3976/start/201104
CMBICJT TPOU3BOTHOM /
40 I'eomeTpuueckuii U GuU3NICCKUit https://resh.edu.ru/subject/lesson/3954/start/201011
CMBICJI TPOU3BOIHOM /
A1 [Tpon3BogHEIE 3TIEMEHTAPHBIX https://resh.edu.ru/subject/lesson/4922/start/201042
byHKIMI /
42 [Ipon3BoIHBIE 3JIEMEHTAPHBIX https://resh.edu.ru/subject/lesson/6114/start/201073
byHKIMMA /
43 [IponsBoHas cymMBl,
MIPOU3BEICHHUS, YACTHOTO (PYHKITUH
m IIpousBogHast CyMMBI,
MPOU3BENICHUS, YaCTHOTO (PYHKIIUN
45 IIpou3sBogHAs CyMMBI,
MIPOU3BEICHUS, YACTHOTO (PYyHKITUH
TIpiMeHeH e MPOU3BOHOH K tlttps://resh.edu.ru/subiect/lesson/3976/start/201 104
46 MCCTIE/IOBAHMIO QyHKIIHH Ha ilttps://resh.edu.ru/subiect/lesson/3987/start/27381O
MOHOTOHHOCTb U 3KCTPEMYMBI /
IIpuMeHeHne nNpon3BOIHON K
47 UCCJICIOBAaHUIO (PYHKITHI Ha https://resh.edu.ru/subject/lesson/6115/start/36346/

MOHOTOHHOCTBH U S3KCTPEMYMBI




48

49

50

[IprumeHeHnue nporu3BOIHON K
UCCJICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IprumeHeHnue nporu3BOJHON K

HCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBbI

Haxoxnenne HanOopIIero u
HAUMEHBIIETO 3HauUeHUs! QYyHKITUN
Ha OTpEe3Ke

51

Haxoxnenne HanOoIpIIero u
HAUMEHBIIIETO 3HAUCHUS () yHKITUH
Ha OTpe3Ke

52

53

54

Haxoxxaenne HanOoIbIIEro U
HaWMEHBIIIETO 3HAYCHUS ) YHKIIUN
Ha OTpe3Ke

Haxoxxaenne HanOOJIBIIETO U
HAaUMEHBIIETO 3HaUeHUsT QYHKITUI
Ha OTpe3Ke

Haxoxxaenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HaUeHUs QyHKITUI
Ha OTpe3Ke

55

Haxoxnenne HanOobIIero u
HAaWMEHBIIIETO 3HAYCHUS () YHKITUN
Ha OTpe3Ke

https://resh.edu.ru/subject/lesson/4016/start/225682
/

56

[IpumeHeHre mporu3BOIHOMN ISt
HaXOK/ICHUS HAWTyUIIIEeTO
pelieHus B MPUKIIATHBIX 3a/1a4ax,
JUTSL OTIPEICIICHUS] CKOPOCTH

https://resh.edu.ru/subject/lesson/6195/start/225651
/




nporecca, 3aJlaHHOro (HOopMyIIon
WK TpapuKoM

KonTponbhas pabota no teme

57 "[IpousBoanas. [Ilpumenenne
MPOU3BOAHOMN"
58 [lepBooOpa3nas. Tabnuna https://resh.edu.ru/subject/lesson/4924/start/225713
IEePBOOOPA3HBIX /
59 [TepBooOpasnas. Tabmuma https://resh.edu.ru/subject/lesson/3993/start/225744
ePBOOOPA3HBIX /
60 WNuterpan, reomeTpudyeckuii u https://resh.edu.ru/subject/lesson/6117/start/225775
buznyecKkuii CMBICT UHTErpaia /
61 HHTerpai, reoMeTpUYECKH U
(u3uUecKuii CMBICT HHTETpasia
62 WHTerpail, reOMETpUYECKUN U
(bu3nyecKuil CMbICT UHTErpaia
63 Beluncnenue unTerpana mno https://resh.edu.ru/subject/lesson/4037/start/269550
dopmyne Herorona—JleliOHuIa /
Brrunciienue naterpana mno
64 .
dbopmyne Herorona—JleliOnura
Boruncnenue uaTerpana no
65 .
dbopmyne Hetorona—JleliOHua
Boruncnenue uaTerpana no
66 .
dbopmyne Herorona—JleliOHua
67 CucreMbl TUHEHHBIX YpaBHEHUH
. . https://resh.edu.ru/subject/lesson/6118/start/225808
68 CucreMbl TUHEHHBIX YpaBHEHUH /
69 Pemenne nmpukinagHeIX 3a1a4 C

INOMOIIBIO CUCTCMBI JIMHEMHBIX




70

ypaBHEHU M

Pemenne npukiiagHeIxX 3a1a4 ¢
IIOMOUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHU M

71

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palKOHATBHBIX, UPPALIMOHATBHBIX,
MOKa3aTeJIbHBIX,
norapupMHUECKUX ypaBHEHUH U
HEPABEHCTB

72

CucTtemMbl 1 COBOKYITHOCTH IIEJIBIX,
palloOHATBHBIX, UPPALMOHATBHBIX,
MOKa3aTeNIbHBIX,
norapupMHUUECKUX ypaBHEHUH U
HEpaBEHCTB

73

CucreMbl U COBOKYITHOCTH LIETIBIX,
PalMOHATIBLHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTelbHbIX,
JorapupMHUECKUX YpaBHEHUN U
HEPABEHCTB

74

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHATIBLHBIX, UPPALIMOHAIIBHBIX,
NoKa3aTeIbHbIX,
JorapupMHUUECKUX YpaBHEHUN U
HEPABEHCTB

https://resh.edu.ru/subject/lesson/5627/start/159321

/

75

Hcnons3oBanue rpadukoB
GYHKIMNA 715 pelIeHus ypaBHEHUH
U CUCTEM

76

Hcnonp3oBanue rpagukoB
GYHKIMNA 71 pelIeHus ypaBHEHUN




77

78

U CUCTEM

[IpuMeHeHue ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3
pasIn4HbIX 001acTel HayKu U
peaabHON KU3HU

KonTtponpsHast pabora o Teme

"HHTerpan u ero npuMeHeHHUSI.
Cucremsl ypaBHeHHN"

79

80

81

Harypasbable u 1iesnsle yucna B
3a7ja4ax U3 peajbHOU KU3HU

Harypasibnbie u nesnbie yucna B
3a7ja4ax U3 peajbHOU KU3HU

HaTypaJ'IBHBIe " [CJIBIC YKClia B
3agadax u3 peaﬂBHOﬁ KHU3HHU

82

83

84

IIpu3Haky 1€TMMOCTH LIENIBIX
qucel
IIpr3HaKku AENMMOCTH LEIBIX
qucen

HpI/ISHaKI/I JACITUMOCTHU LECIIBIX
qUCCII

85

[ToBTOpenwme, 0600IIEHNE,
CHCTEeMAaTH3aIus 3HAHUHN.
YpaBHeHus

86

[ToBTOpeHnue, 060061ICHNE,
CUCTEMAaTH3aIHs 3HAHWMN.
YpaBHeHus

87

[ToBTOpenue, 06001ICHNE,




88

CHCTeMaTH3aIys 3HAHH.
YpaBHeHus

[ToBTOpEHmE, 0600IICHUE,
CcHCTeMaTU3aIys 3HAHH.
VYpaBHeHus

&9

[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3aIHs 3HAHWM.
YpaBHeHus

90

91

92

93

[ToBTOpenue, 060061IICHNE,
cUCTeMAaTH3aIus 3HaHUMH.
YpaBHeHus

[ToBTOpEHHE, 0000IICHUE,
CHCTEMAaTH3aIUs 3HAHUMA.
HepasencrBa
[ToBTOpenue, 06001IIEHNE,
CHCTEeMAaTU3alMsl 3HaHUH.
HepasencrtBa
[ToBTOpenue, o6odIIEHNE,
CHCTEMAaTU3alMsl 3HaHUH.
HepasencrtBa

94

[ToBTOpenwme, 0600IIEHNE,
CHCTEeMAaTH3aIus 3HAaHUHN.
HepagencrBa

95

96

[ToBTOpenwme, 0600IIEHNE,
cucteMaru3anus 3HaHu. CHCTEMBI
ypaBHEHUU

[ToBTOpenue, 06001ICHNE,
cucTeMaTu3anus 3HaHui. CUCTEMEBI




97

ypaBHEHU M

[ToBTOpeHnue, 06001ICHNE,
CHCTEMAaTU3alMs 3HAHUI.
DyHKIUU

98

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTu3alys 3HaHuH.
DyHKIMHU

99
100

Wrorosas koHTpoJibHasA paboTa

HtoroBast KOHTpoJIbHAs paboTa

101

O0001enne, cucreMaTA3aIus
3HaHMM 3a Kypc aiareopbl 1 Havail
MaTeMaTudeckoro anamn3a 10-11
KJIaCcCOB

102

O00011en1Ee, CUCTEMAaTA3 AU
3HaHMM 3a Kypc aiareopsl 1 Haval
MaTemMaTruueckoro aHamuza 10-11
KJIaCcCOB

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. MaremaTtuka: anreOpa ¥ Hayajlla MaTeMaTHYECKOTO aHaJu3a,
reoMmeTpusa. AnreOpa u Hadaja MaTeMaTtudeckoro aHainusa. 10 kiacc: 0a30BbId
u yriyosnennsid ypoBuu / FO.M. Komnsirun, M.B. TkaueBa, M.U. llabynun. M:
ITpoceenienune, 2020

2. Marematuka: anrebpa W Hayajla MaTEMaTUYECKOrO aHaJu3a,
reomeTpusi. Anredpa U Hadajla MaTeMaTU4YecKoro aHaiauza. 11 kmacc: 0a30BbIil
u yrryonerasii yposau / FO.M. Komsrun, M.B. TkaueBa, M.U. 1llabynun. M:
[Ipoceemienne, 2021

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

1. Anrebpa ¥ Hayaja MaTeMaTUYECKOro aHanau3a. MeToaudyeckue
pekomenaanuu. 10 kmacc/ H.E ®enoposa, M.B. TkaueBa. - M: IIpocsernienue,
2017.

2. Anrebpa ¥ Hauajga MareMaTHyecKoro aHammsa. Jlumaktuyeckue
matepuainbl. 10 kinacc: 6a30BbIit 1 yriryosnennbsiit yposau /M. U. [1labynun, M.B.
TkaueBa u ap.- M: IIpocsemenue , 2023

3. Anrebpa ¥ Hayajia MaTeMaTHYeCKOro aHaiuza. MeToaudeckue
pekomenmamuu. 10 - 11 xmacce/ H.E ®enmoposa, M.B. TkaueBa. - M:
[Ipoceemenue, 2017.

4. N3yuyenue anreOpsl M Hayaia MaTeMaTUYecKoro aHanusa B 11 knacce:
/ H.E ®enoposa, M.B. Tkauesa. - M: IIpocsemenue, 2009

5. Anrebpa u Hauaja MaTeMaTH4YeCKOro aHanuza. JlumakTudeckue
Marepuansl. 11 knacc: 6a3oBbiil ypoBenb /M.U. llaOynun, M.B. TkaueBa u ap.-
M: IlpocBemenue , 2023
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