MHUHHUCTEPCTBO INPOCBEUIEHUS POCCUNCKOW ®EJEPALIUH
MyHuIHIAIBHOE 010KeTHOE 00111e00Pa30BATeILHOE YUPEK/ICHHE
«buwsip-Ozepekas cpemss 001meodpa3oBaTe/IbHAN LIK0JIA
Hypuiarekoro MyHHuHnaabHoro paiiona Peciryimxu Taraperam

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoautens [IIMO 3am.qupexTopa o YP HPRKTOP
(_‘//_’/ Epemeesa JI.H. ,@5/ Tokapesa E.T. _Q\} :: Tokapes A.E.
ITpotokon Ne 1 29.08.2023 Ipukaz Ne AE
or 28.08.2023 r. ot 29.08.2023 r.
PABOYAS ITPOI'PAMMA
(ID 2988262)

yueOHOro npeamera «Aaredpa H Ha4ya/la MaTeMaTHYecKOro anajau3a. bazosblii ypoBenb»
Juis obyuatommxes 10-11 knaccos

Cpok peanu3auuu: 2 roaa
CocTaBuTeb YUUTENIb MATEMATHKH:
Tokapesa E.I'.

PaccmoTpeHo Ha 3acelaHuu
MearornuecKoro CoBera
nportokosn Nel or 29.08.2023 r.

Buasip-O3epo, 2023



INOACHUTEJIBHASA 3AIINCKA
Pabouass mporpamma yueOHOro kypca «Amnredbpa M Hayajla MaTeMaTH4eCKOro aHaiau3a» 0a3o0Boro ypoBHs i oOywarommuxcs 10 —11 kmaccos
pa3paborana Ha ocHoBe denepabHOrO rocyJapCcTBEHHOIO 00pa3oBaTEIbHOIO CTAHAAPTA CPEAHEro oOIIero oO0pa3oBaHMs, C Y4ETOM COBPEMEHHBIX
MHUPOBBIX TPeOOBaHUH, MPEABABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, M TPATUIMHA POCCUHCKOro oOpasoBaHus. Peannsanus mporpammbl
o0OecrieunBaeT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHLMSMHU, COCTABIISIIOIIMMU OCHOBY JUISI CaMOpPAa3BUTHS M HENPEPBIBHOIO OOpa3oBaHMs, LEIOCTHOCTh
OO0IIEKYJIbTYPHOI'O, IMYHOCTHOT'O U II03HABATEIILHOTO PA3BUTHS IMYHOCTH 00YyJarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hauana MaTeMaTU4YeCKOro aHajau3a» SIBISIETCA OJHUM U3 HanboJiee 3HaYMMbIX B IPOrpaMMe CTapIlei IIKOJIbI, TIOCKOJIbKY, C OTHON
CTOPOHBI, OH 00ECIIeYNBACT MHCTPYMEHTAIbHYIO 0a3y JIJIsl H3yYCHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOM CTOPOHBI, OPMUPYET JIOTHUECKOE
U a0CTPaKTHOE MBIIIJICHUE YYaIlUXCsl Ha YPOBHE, HEOOXOMMOM JIJIsi OCBOSHHSI KypCOB MH(OPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH. B
paMKax [JaHHOTO Kypca Y4YallMecsl OBJa/€BalOT YHHUBEPCAIbHBIM S3BIKOM COBPEMEHHOM HaykH, KoTopas (opMynupyeT CBOU JOCTHXKEHUS B
MaTeMaTuyeckon opme.

Kypc anreOppl u Havanm MaTeMaTHYECKOTO aHaln3a 3aKjIaJbIBaeT OCHOBY JUIS YCIEIIHOTO OBJIAJCHHUS 3aKOHAMU (M3UKH, XUMHUHU, OHUOJIOTHH,
MOHMMAaHUS OCHOBHBIX TEHICHIIMI KOHOMHUKHU U OOIIECTBEHHOHN XKM3HU, TIO3BOJISIET OPUEHTHPOBATHCSI B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX
TCXHOJIOTHUAX, YBCPCHHO HUCIIOJIB30BATH HX B HOBCCI[HCBHOfl ku3Hu. B ToXe BpeMs  OBJIAJICHUC a6CTpaKTHI>IMI/I u JIOTUYCCKU CTpPOTHMMHU
MAaTCMAaTUYCCKUMU KOHCTPYKIOUSAMH Pa3BUBACT YMCHHEC HaxXOAWUTh 3aKOHOMEPHOCTH, 00OCHOBBIBAaTh HCTHHHOCTH YTBCPXKIACHUSA, HCIIOJIb30BATh
0000111eHNe U KOHKPETH3aIUIo, abCTparupoBaHue M aHaJOTHio, (OPMHUPYET KpeaTUBHOE U KPUTHUECKOE MblIeHHne. B xoxe u3ydeHus anreOpsl u
HavaJ MaTeMaTUYeCKOro aHalli3a B CTapllei IIKOJe yJyallrecs MOMy4daloT HOBBIN OMBIT PEHICHUs MPUKIAJHBIX 337a4, CAaMOCTOSTEIHHOTO TOCTPOSHUS
MaTE€MaTUYeCKNX MOJEIEH pealbHbIX CUTyallMd W MHTEPIPETAlUU IOJYYCHHBIX PpEIICHUH, 3HAKOMATCA C NPUMEPAMHM MaTeMaTH4ECKUX
BaKOHOMepHOCTCﬁ B IpHUpoAc, HAYKEC U B HICKYCCTBE, C BbIAAIOIIUMUCSA MATEMATHYCCKUMHA OTKPBITUAMHA U UX aBTOPaMHU.

Kypc obnamaer 3HaUMTENbHBIM BOCHHTATEIBHBIM IOTEHIIMAIIOM, KOTOPBIM peamu3yercs Kak uepe3 Y4eOHBId Marepuan, CHOCOOCTBYIOIIHIA
(GOpPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUsS, TaK W uepe3 chenupuky y4eOHOH IesTeNbHOCTH, TPeOYIOIeH CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
HpO,ZIOJ'DKI/ITeJ'IBHOI\/'I KOHLCHTPAIMKM BHUMAaHUSA 1 OTBETCTBCHHOCTHU 3a HOJ'Iy‘-IGHHBIfI pE3yiabTaT.

B ocHoBe MeTonuku 00y4yeHus anreOpe v HayajaM MaTeMaTUYeCKOro aHajau3a JIEKUT JAeATeIbHOCTHBIM MPUHIIUIT 00y4eHHS.

Ctpykrypa Kypca «Anrebpa M Hauajda MaTeMaTUYECKOTO aHAM3a» BKIIOUAET CIEAYIONIME COAepkKAaTelbHO-METOAUYeCKue JIUHUH: «Yucna u
BbIUKCIeHUsY, «OyHKIHH U rpadgukny, «YpaBHEHUS U HEpaBEHCTBay, «Hauana maTtemarudeckoro ananmszay, «MHOXKeCTBa U JOTHKa». Bce 0cHOBHbBIE
COACPKATCIIBHO-MCTOANUYCCKUEC JTMHUNW HU3Y4YAIOTCA Ha HNPOTAKCHHU ABYX JICT O6yquH${ B CTapHIefI MKOJIC, €CTECCTBCHHO MOOIOJIHAA APYyr Apyra u
IMMOCTCIICHHO HACBhIAjACh HOBBIMHM TEMAMH W pas3acjiaMu. HaHHI—;IfI KypC SBJIACTCA HHTCIPATUBHBIM, ITOCKOJIBKY O6’I)G)II/IHSIGT B cede COACPIKAHUE



HECKOJIBKUX MAaTEMAaTUYCCKUX JUCHUIIINH: anre6pa, TPUTOHOMCTpPUA, MaTeMaTHYeCKHi aHaJin3, TCOPUA MHOXKCCTB U Jp. IIo MCpPC TOI'0 KakK ydJalluccCsa
OBIIa/ICBalOT BcE Oosiee MIMPOKMM MAaTEeMaTHYEeCKHUM ammapaToM, Y HHX MOCJIEIOBATENIbHO (OPMHUPYETCS M COBEPUICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTHYECKyI0 MOJIeNIb PEaJIbHOM CUTyalluu, NIPUMEHSATh 3HAHUS, MOJIydeHHbIE B Kypce «AureOpa M Hadajga MaTeMaTHYECKOro aHajau3a», Ui
pELICHHs] CAaMOCTOATENIBHO C(HOPMYIMPOBAHHON MAaTEMAaTHUECKOM 3a/1auu, a 3aTeM UHTEPIPETUPOBATh MOIYUYEHHBbIN pe3yIbTar.

CO[[ep)KaTCJIBHO-MeTO[[I/I‘-IGCKaSI JTuHug «YUuciia ¥ BBIYUCICHUS) 3aBCpUIACT (I)OpMI/IpOBaHI/IC HAaBBIKOB HCIIOJIb30BaHUA HCFICTBHTGJIBHBIX YHUCCII,
KOTOpoe ObUIO HauaTO B OCHOBHOH mikoie. B crapmieil mkone ocoboe BHUMaHUE yAenseTcs (GOPMHUPOBAHUIO NMPOYHBIX BBHIYMCIUTEIBHBIX HABBIKOB,
BKJIIOYAIOLIUX B ce0sl UCIOJIb30BaHUE PA3IMYHBIX (OPM 3alHMCH JeHCTBUTENBHOIO YHUCIA, YMEHUE PAllMOHAILHO BBIIOJIHATH I€HCTBUS C HUMHU, AeaTh
HNPUKUIKY, OLEHUBATh pe3yabTaT. O0ydaromuecs Moay4yaroT HaBbIKU NMPUOIMKEHHBIX BBIYMCICHUN, BBITIOJIHEHUS JEHCTBUH ¢ YUCIaMU, 3alIMCAaHHBIMHU
B CTaHHapTHOﬁ (POpMe, HCITIOJIB30BaHUA MAaTEMAaTUYCCKUX KOHCTAHT, OICHUBAaHHUS YHUCIIOBBIX BI)Ipa)KeHI/If/'I.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCEro OOy4YeHMs B CTapllel LIKOJe, IOCKOJIbKY B KaKJIOM paszelie MporpamMmbl
IPEIYCMOTPEHO peIIeHHuEe COOTBETCTBYIOLIMX 3ajgad. OOydarolyecs OBJIAJEBAlOT Pa3IMYHBIMU METOAAMU PELICHHs LEeJbX, PalUOHAIbHBIX,
UpPpallMOHATIBHBIX, I10KA3aTeNbHBIX, JIOTApU(PMUYECKMX W TPUTOHOMETPUUYECKUX YpaBHEHUH, HEpaBeHCTB M MX cucTteM. [lomyueHHble yMeHUs
HCIIOJIB3YIOTCA IPU HCCICAOBAHUU (PYHKIIHI;'I C IIOMOIIBIO HpOI/I3BOI[HOI71, PCIICHHMU HNPHUKIIAAHBIX 3ada4d W 3aJa4 Ha HaAXO0XIACHUC HauOOJIBIINX U
HAaUMEHBIIUX 3HaueHWH (yHKiuu. [laHHas comepkareibHas JWHHS BKIIOYaeT B ceOs Takke (OPMHUPOBAHHE YMEHHUH BBITIOJNHATH PACUYETHI 110
dopmynam, npeoOpazoBaHUs LEIbIX, PAUOHAIBHBIX, UPPALMOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaKKe BBIPAKEHHH, COAEpIKaIluX
cTeneHu M yorapudmel. braronaps n3ydyeHuro anreOpanyeckoro Marepuana MpoOUCXOIUT JajlbHelIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPaKTHOTO
MBILUIEHUS ydaluxcs, (GOpMUPYIOTCS HAaBBIKU JACTYKTUBHBIX pacCyKIEHUH, pabOoThl ¢ CUMBOJBHBIMU (hOpPMaMH, MPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCHUMOCTENl B BHJI€ PAaBEHCTB M HEpaBeHCTB. Airedpa mpesiaraeT 3(pQeKTUBHbIE MHCTPYMEHTHI ISl PEIICHUS MPAKTHUYECKUX U €CTECTBEHHO-
Hay4HBIX 3a7a4, HaIJIHO JEMOHCTPUPYET CBOU BO3MOKHOCTHU KaK SA3bIKa HAYKH.

ConepxatenbHo-MeToanYecKas TMHUS «DYyHKIMM U TpapUKU» TECHO MEperyieTaeTcs ¢ APYTuMH JUHUSIMHU Kypca, MOCKOJIbKY B KAKOM-TO CMBICTIE
3a/1aéT MOCIeN0BaTENbHOCTh U3YUeHHsI MaTepuana. M3yueHue cTeneHHol, noKa3aTelbHOM, IOrapupMUYeCKOd U TPUTOHOMETPUUECKUX (DYHKUIMN, UX
CBOMCTB U TpaUKOB, HUCIOJIb30BaHUE (QYHKIMM Ui pelleHus 3a4ad U3 APYrHX Y4eOHBbIX MPEIMETOB U pEaJbHOM JKU3HU TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHaJIM30M, TaK M C PEUIEHHEM YpaBHEHUIl M HepaBeHCTB. llpum 3ToM Oonblioe BHUMaHUE yaenseTcs (OPMHPOBAHUIO YMEHUS
BbIpakaTh (OPMYJIaMU 3aBUCUMOCTH MEXAY Pa3TUYHbIMU BEJIMUYMHAMHU, UCCIEIOBATh MOJydYeHHbIE (YHKLIUHU, CTPOUTHh UX Tpaduku. MaTepuan >Toi
coJiepKaTeIbHON JIMHUU HalleJIeH Ha pa3BUTUE YMEHHI U HaBBIKOB, IMO3BOJISIFOIIMX BBIPa)KaTh 3aBUCUMOCTU MEXKIY BEIMYMHAMU B Pa3IUyHON dopMme:
aHAINTUYECKOU, rpaduueckoil u cioBecHOM. Ero nsydenue cnocoOCTBYET pa3BUTHIO aJITOPUTMHUUECKOIO MBIIIJICHHS, CIIOCOOHOCTH K 000OIIEHUI0 U
KOHKPETHU3aLUHU, UCII0JIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHas nuHUS «Havyana MareMaTndeckoro aHajlin3a» MO3BOJISIET CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTEMATUYECKUX, TAK U MPUKIIAIHBIX
3a/1a4, JOCTYMHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOXHOCTh MCCIIEIOBATh U CTPOUTH IpapuKu QPYHKIMMA, ONpeAesTh UX HauOoJbIINe U
HaAaMMCHBIIUEC 3HAYCHUS, BBIYUCIIATH IIJIOIIaAN (1)I/Il"yp A 00BEMBI TCJI, HAXOAUTH CKOPOCTHU U YCKOPCHHA IMPOLCCCOB. HaHHaSI coacpiKaTCiibHasA JTUHUA
OTKpPBIBACT HOBBIE BO3MOKHOCTU ITOCTPOEHUS MAaTEMATHYECKUX MOJENIECH peajlbHbIX CUTyalluld, HAaXOKICHHs HAWIYYLIEro PEllIeHUs B IPUKIAJHBIX, B



TOM YHCIIE COIMATBHO-DKOHOMUYECKUX, 3aJadaX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOrO0 aHalli3a CIHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO,
(GhopMaNTbHO-JIOTHYECKOTO ¥ KPEATUBHOTO MBINUICHHS, (OPMUPOBAHUIO YMEHHI PAcIO3HABATH MPOSIBIICHUS 3aKOHOB MAaTEMAaTHKH B HAayKe, TEXHUKE U
nuckycctBe. OOydJaromuecs y3HalT O BBIIAIOIIMXCS pe3yibTaTaX, MOTYYEHHBIX B X0/I€ Pa3BUTHS MaTEMAaTHKH KaK HAYKH, U UX aBTOPaX.

ConepkarenbHO-MeTOIMUecKass JIMHUS «MHOXKECTBA M JIOTMKa» B OCHOBHOM IIOCBSIIEHA DJJIEMEHTaAM TEOPUHU MHOXKECTB. TeopeTHuko-
MHO>KECTBEHHBIC MPEICTABICHUS MTPOHU3BIBAIOT BECh KypC MIKOJILHON MaTeMAaTUKH W MpPeIaraloT HauOojee YHUBEPCAIbHBIN S3bIK, 00hEAMHSONIINN
BCE pa3/ielibl MaTEeMaTUKU W €€ MPUIIOKEHUM, OHU CBS3BIBAIOT Pa3HbIe MaTEMaTHYECKHUE IUCUMIUIMHBI B eauHoe 1enoe. [loaromy BaxHO AaTh
BO3MOKHOCTh HIKOJIBHUKY MOHHUMAaTh TEOPETHKO-MHOXKECTBCHHBIM S3BIK COBPEMEHHOW MAaTeMAaTHKH M HCIOJb30BaTh €0 JUIsl BBIPAKECHHUSI CBOMX
MBICJICH.

B kypce «AnreOpa u Hayasia MaTEMaTHYECKOTO aHAJIN3a» MPHUCYTCTBYIOT TAaKyK€ OCHOBBI MAaTE€MaTHYECKOTO MOJICIMPOBAHMS, KOTOPHIE MPU3BAHbI
c(hOpMHPOBATh HABBIKU MMOCTPOCHHSI MOJICIICH PEabHBIX CUTYAllUH, HCCIICIOBAHUS 3TUX MOJICJICH C IMOMOIIBIO armapaTa ajareOpbl 1 MaTeMaTHIeCKOro
aHaJIM3a ¥ MHTEPIPETALMU OTy4YEeHHBIX PEe3yIbTaToOB. Takue 3aJaHusl BIUICTEHBI B KOXKIBIA U3 pa3/IeioB IPOrPaMMBI, IOCKOJIBKY BECh MaTepuall Kypca
[IMPOKO MCTOJIB3YeTCA JJIsl PelleHus MPUKIAAHbIX 3aaa4. [Ipu perneHun peanbHbIX MPAaKTHUUECKUX 3a7ad ydalluecs pa3BUBAIOT HAOII0JaTeNbHOCTD,
YMECHHE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOIL30BAaTh AHAJIOTHIO, 0000MAaTh M KOHKPETU3HPOBATh Mpodiemy. JlesaTenpbHOCTh IO
(GhOpMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJHBIX 33]1a4 OpPraHU3yeTCs B MPOIECCe M3YUYCHHSI BCEX TeM Kypca «Ajrebpa v Havajlla MaTeMaTH4YeCKOTO
aHaIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4ueOHOM miiane Ha U3yueHue Kypca anreOpbl 1 Hayal MaTeMaTHYeCKOro aHainn3a Ha 6a30BOM ypoBHE OTBOAMTCS 2 yaca B Henemo B 10 kimacce u 3
yaca B Henenmo B 11 kiacce, Bcero 3a Ba roja o0y4yenust — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia ¥ BBIYHMCICHHSA

PanyonanpHble ynciaa. OOBIKHOBEHHBIE U JAECATHYHBIE APOOM, MPOLEHTHI, OECKOHEUHbIE MEPUOJUUECKUE ApoOH. ApudMeTHuecKue onepanuu ¢
palMoHaTBFHBIMU YHCIAMM, NPEOOpa30BaHMs YMCIOBBIX BblpakeHui. llpumeHeHune npoOel M MPOLEHTOB MJs PEUICHHUS NPUKIATHBIX 3a7ad U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JeiicTButenpHble yncia. PanmonaneHbple U UppallMOHANbHbBIE Ynciaa. Apu(pMETHUYECKHE ONEpalui ¢ JeHMCTBUTENbHBIMU yuciaMu. [TpuOmmkénnble
BBIUNCJICHMS], TPaBUJIa OKPYIJIEHUS, IPUKKUJIKA U OLIEHKA PE3yJIbTaTa BBIUYMCICHUN.

Crenenp c muenbiM mokaszareneM. CraHmapTHas ¢opma 3amucH JCHCTBHTENBHOTO 4YHcia. Vcmomp3oBanue mnoaxodsmeil (opMmbl 3amucu
JEHCTBUTENIBHBIX YUCEN IS PELICHMs] IPAKTUYECKUX 3a/1a4 U IIPEICTAaBICHHS JTaHHBIX.

Apudmerndeckuii KOpeHb HATYPaJIbHOM cTeneHH. JeHCcTBHs ¢ apuMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTETICHH.

CuHyC, KOCUHYC U TaHT'€HC YHCIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC, apDKTAHI€HC YMCIIOBOTO apIyMEHTAa.

YpaBHeHusI U HepaBeHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.

[Ipeo6pa3oBanue TPUrOHOMETPUUYECKUX BhIpaXKeHUH. OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBIL.

VYpaBHeHME, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTol HHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanroHalbHBIX ypaBHEHUIN U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

[TpuMeHeHne ypaBHEHUH M HEPABEHCTB K PEIIEHUIO MaTeMaTUYEeCKHUX 331a4 U 33/Jja4 U3 pa3IMuHbIX 00JacTell HAyKH U pealbHOM KHU3HH.

DyHKIUH U TPagUKH

OynK1Ms, crocoosl 3ananust GyHkuun. I'papux Gynknum. BzanmHo oOpatHble GyHKINU.

O6unacTh onpeaeneHus 1 MHOXKeCTBO 3HaueHni pynkuuu. Hynu @ynkuun. Ilpomexxytku 3HakonocTossHcTBa. YETHBIE M HEUETHBIE QYHKIUH.

CrenenHast GyHKIMS C HATypaJbHBIM U LIEJbIM NoKa3ateneM. E€ cBoiicTa u rpadux. CBoicTBa U TpaguK KOPHs N-Oi CTENEHH.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJIEIICHHE TPUTOHOMETPUUECKUX (PYHKIIUNA YHCIOBOTO apryMeHTa.

Havana mareMaTH4eCKOro aHAJIH3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MTOCIeA0BaTEIbHOCTENH. MOHOTOHHBIE TIOCIIE0BATEIBHOCTH.

Apudmernueckass M reoMmerpuyeckas mnporpeccuu. beckoHeuHo yObIBaromias reomerpuyeckas mnporpeccusi. Cymma OeCKOHEUHO YOBIBaroIIen
reoMeTpuueckoil nporpeccun. @opmyiia CI0KHBIX MPOLIEHTOB. Vcronb30BaHue MPOrPECCUU ISl PELICHHS PeabHBIX 3a7au IPUKIAJHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA



MHoskecTBO, omepauuu HaJ MHOXecTBamu. Juarpammsl Oinepa—BenHa. lIpuMeHeHne TeOpEeTHKO-MHOXXECTBEHHOI'O ammapara [Uulsl OIUCAHMs
peabHBIX MPOLECCOB U ABICHHA, TIPU PEIICHUH 3a/1a4 U3 APYTHX y4eOHBIX MPEIMETOB.
Onpenenenue, Teopema, CI€ICTBUE, 10KA3aTEILCTBO.

11 KUIIACC

Yucia 1 BLIYHCICHHUA

Harypanbnslie u nensie yucna. [Ipu3Haku AeIMMOCTH HEIbIX YUCEIL.

CreneHs ¢ paMoOHAIBHBIM ITOKa3areiaeM. CBONWCTBA CTETICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATypaJIbHBIC JIOTapH(PMBEI.

YpaBHeHUs] M HEPABEHCTBA

[IpeobpazoBanue BEIpaKEHHIA, COACPIKAIIMX JIOTAPU(MBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINUX CTENEHU C PALlMOHAIIBHBIM IIOKA3aTEIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl TMHENHBIX YpaBHEHUN. PelieHne NpuKkIagHpIX 3a7a4 ¢ IOMOILBIO CHCTEMBI TMHENHBIX YPAaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

[TpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHUECKUX 33]a4 1 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTel HAyKU U peabHOM KU3HU.

DyHKIUH U TPagUKH

Oynkuus. [lepuoanyeckue ¢pyHkuuu. IIpoMexyTKn MOHOTOHHOCTH (yHKIMHA. MakcuMyMbl 1 MUHUMYMbI QyHKIMU. Hanbosnblee 1 HauMeHblee
3HaueHUe PYHKIMH Ha IPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[TokazarenbHas u norapudmuueckas QyHKINU, UX CBOMCTBA U IrpadUKH.

Hcnonb3oBanue rpadukoB GyHKUIUHN 111 pellieHHs] ypaBHEHUN U IMHEHHBIX CUCTEM.

Hcnonp3oBanue rpadukoB QYHKIMM A7 UCCIETOBaHMS POLIECCOB U 3aBUCUMOCTEN, KOTOPBIE BOSHUKAIOT MIPH PEUICHUH 33/1a4 U3 IPYTUX Y4eOHbIX
IIPEIMETOB U PEAJIbHOM JKU3HH.

Hauyana maTemMaTH4yecKoro aHajaimsa

HenpepoiBable pyHKIMU. METOA HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruyueckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[IpousBoaHbIe r1eMeHTapHbIX GyHKIMNA. DOpMyIIbl HAXOKICHUS TPOU3BOJHON CYMMBI, IPOU3BEIEHUS U YACTHOTO (DYHKIIMH.

[TpuMmeHeHre MPOU3BOIHON K MCCIeOBaHUIO (DYHKUIMNH HA MOHOTOHHOCTh M AKCTpeMyMbl. HaxoxaeHne HanboaplIero 1 HauMEHbIIEro 3HauYeHUs
(GyHKLIMU Ha OTpe3Ke.



[IpumeHeHre TPOU3BOAHON AJIsi HAXOXKJIEHUS HAMIYYIIEro PelleHUs B MPUKIAIHBIX 3a/1adax, AJs ONpeesieHUs: CKOPOCTH Mpolecca, 3aJaHHOTO
bopmynoit unm rpadukom.

[TepBooOpaznas. Tabnuia mepBoOOPa3HBIX.

WNuTerpan, ero reomeTpudeckuii U GuU3ndecKuii cMbIci. Beraucienne narerpana mo gopmyne Herorona—Jleiibaunma.

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenune yqe6H0ro npeamMeTa «Maremaruka JOJI2KHO o0ecreynuBaTh JOCTHIKCHUE Ha YPOBHE CPCIHETO 06]].[61"0 O6pa3OBaHI/IH CICAYIOIIUX
JIMYHOCTHBIX, MCTAIMTPCAMETHLIX U IPCIMCTHBIX O6pa3OBaTeJIBHLIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JlngHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPaMMbl yueOHOTO mpeameTa «MareMaTukay XapakTepu3yrTcCs:

['paxxnanckoe BocuTaHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMKA O0YYAIOIIETOCsl KaK aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUHUCKOTO 00IeCTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (DYHKUIMOHUPOBAHHUS PA3IMUHBIX CTPYKTYp, SBJICHUI, MPOLEAYp TpakJaHCKOro oOIecTBa (BBHIOOPHI, OMPOCHl U TIp.),
YMEHHEM B3aUMO/ICHCTBOBATH C COIIMATLHBIMA HHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIUSIMH U HA3HAUCHUCM.

[TarproTnueckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUHCKON TPaX)TAHCKON HUJIEHTUYHOCTH, YBRXEHHUS K MPOIIOMY W HACTOSIIEMY POCCHUHUCKON MaTeMaTHKH, IIEHHOCTHBIM
OTHOLIEHUEM K JOCTHMIKEHHMSM POCCUUCKHUX MATEMAaTUKOB U POCCHUMCKOM MAaTEMaTUYECKOM IIKOJbI, K MCHOJIb30BAHUIO 3TUX JIOCTHKEHUHN B JIPYTHX
HayKax, TEXHOJIOTHUX, CPepax YKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAaHUEM JIYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja; chOpMHPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, dTUUECKOTO MOBEACHUS, CBSI3aHHOTO C
MPAKTUYECKUM MMPUMEHEHUEM JOCTHKEHHUM HayKU U IeATEIbHOCTHIO YUEHOT0; OCO3HAHMEM JTUYHOTO BKJIaJa B MOCTPOCHUE YCTOWYHBOTO OYyIIEro.

DcTeTndecKoe BOCIUTAHUE:

ACTETHUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas OSCTETHKY MaTeMaTHYeCKHX 3aKOHOMEpPHOCTEW, OOBEKTOB, 3ajad, pELICHUH, pacCyXICHUH;
BOCIIPUMMYHUBOCTHIO K MATEMATHYECKUM acCIleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Pur3nyYeCcKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPHUMEHSITh MAaTeMAaTHYECKHE 3HAHUS B WHTEpPEcax 3/I0pOBOTO0 M 0e30macHOro obpasza KU3HH, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 3J0POBBIO (3/I0pOBOE MHUTaHWE, COATaHCHUPOBAHHBIA DPEXKUM 3aHATUH M OTAbIXA, pEryispHas (Qu3ndecKas aKTUBHOCTH);
(M3UYECKOTO COBEPIIIEHCTBOBAHMUS, MIPU 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIHLHOMN S TEIIBHOCTHIO.

TpynoBoe BOCIMTaHHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOMS; MHTEPECOM K Pa3IMUHBIM cdepaMm MpodecCHOHATBHONU ACITEIBPHOCTH, CBI3AaHHBIM C
MaTeMaTUKOW M e€ MPHIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccuu W peaanu30oBbIBATh COOCTBEHHBIC >KU3HEHHBIE
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IUIaHbl; TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHHMIO M €aMOOOPAa30BaHUIO Ha MPOTSIKEHUU BCEH KHU3HH; FOTOBHOCTBIO K
AKTUBHOMY YYacCTHUIO B PELIEHUH MPAKTUYECKUX 3a/1a4 MATEMaTUYECKOW HAIIPABJIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO SKOJIOTUYECKON KyIbTYPHl, TOHUMAHUEM BIHMSHUS COLMAIBHO-?PKOHOMHYECKHX MPOIECCOB HAa COCTOSHHUE NPUPOJHOU U
COLMAJIBHOW Cpeibl, OCO3HAHUWEM TIJI0O0AJIBHOrO XapakTepa 3KOJOTMYeCKUX MpoOseM; OpHeHTaluedl Ha NPUMEHEHHE MaTeMaTH4eCKHUX 3HAaHUM A
pelieHns 3a1a4 B 00JIaCTH OKPY’KaIOILEH Cpe/ibl, INIAHUPOBAHMSI TIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX ITOCJIEICTBUM AJISl OKPYKAOIEN CPEb.

[lenHOCTH HAYYHOTO TO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKd W OOIIECTBEHHOW MPAKTUKHU, MOHHUMAaHUEM
MaTeMaTHYeCKOM HayKd Kak c(epbl 4eIOBEYECKOM NesTEeIbHOCTH, ITAloB €€ pa3BUTHS U 3HAUMMOCTU JUISl Pa3BUTUS LIMBWIM3ALMHU; OBJIAJCHUEM
A3BIKOM MaTEMAaTUKH U MaT€MaTU4YECKOW KyJIbTYpOH Kak CpPEICTBOM MO3HAHUS MHMPA; TOTOBHOCTBHIO OCYLIECTBIISITh IPOEKTHYIO U HCCIIE0BATEIbCKYIO
JEATEIIBHOCTh MHIMBUyaIbHO U B IPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenmeTHble pe3yiabTaThl OCBOCHHUS MpOrpaMMbl ydeOHOTro mpenmera «MaTemaTtukay XapaKTepU3YIOTCS OBIAJCHHEM YHUBEPCAIbHBIMU
NO3HABAMENILHBIMU OClICMBUAMU, YHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCAIbHLIMU Pe2YIAMUSHLIMU 0eUCTBUIMU.

1) Vuueepcanvuvie noznasamenvmwvle Oelicmeus, ob6ecnewusarom @Gopmuposanue 0a3068bIX KOSHUMUBHBIX NPOYECCo8 00YUaAWuxcs (0ceoeHue
Memo008 NOZHAHUSL OKPYHCAIOWe20 MUpa, NPUMEHEHUE JI0SUYECKUX, UCCIe008aMeNbCKUX Onepayull, yMeHuti pabomamso ¢ uHgopmayueti).

ba3oBbie mornueckue aeicTBUS:

® BBIBISITh W XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKA MATEMAaTHYECKUX OOBEKTOB, TOHSITHH, OTHOIICHWA MEXIy TOHSITHUSIMU,
dbopMyIHUpOBaTh OMpEeICHUsT TOHSATUN; YCTAaHABIMBATh CYIIECTBEHHBIM MpPU3HAK KiIacCHU(PUKAIIMK, OCHOBAHUA [JIsi OOOOIICHUS U CpPaBHEHWS,
KPUTEPUHU TPOBOJAMMOTO aHAJIN3A;

e BOCHpUHUMATh, (HOPMYIUPOBATH U MPEOOPA3OBBIBATH CYKJCHHUS: YTBEPAUTEIbHBIE W OTpHIlATECNIbHBIC, €IUHUYHBIC, YAaCTHBIE W OOIIHE;
YCJIIOBHBIE;

®  BBIBIATH MaTeMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOPEYMsSI B (paKTaxX, JAaHHBIX, HAOMIOJIEHUSAX U YTBEPKACHUIX; MpEAIarath
KPUTEPUH JJIsI BBISBIICHUS 3aKOHOMEPHOCTENW U POTUBOPEUHIA;

®  JIeJaTh BBIBOJIBI C MCIOJIBb30BAHUEM 3aKOHOB JIOTHKH, TETYKTUBHBIX M MHAYKTUBHBIX YMO3AaKIIOUEHUN, YMO3AKIIOUCHHUI IO aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSTEILHO JIOKAa3aTeIhCTBA MATEMAaTHYECKUX YTBEPXKACHUHN (MpsSMble W OT MPOTHUBHOTO), BBICTPAaMBaTh apryMEHTAIIUIO,
MPUBOAUTH MIPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS M BHIBO/IBI;

e BBIOMpaATh Croco0 pelieHus ydyeOHOW 3amaud (CpaBHHBATh HECKOJBKO BApUAHTOB pEIICHHS, BHIOMpATh Hambosee MOAXOIANINN ¢ yu4€ToM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBrie nccnenoBarenbckue AeMCTBUS:

®  WCIOJIB30BATh BOMPOCHI KaK UCCIEA0BATEILCKUNA HHCTPYMEHT MO3HAHUS; (JOPMYITHPOBATH BOMPOCH, (PUKCHUPYIOIIHE TPOTUBOPEUHE, TTPOOIEMY,
yCTaHaBIUBATh UCKOMOE U JJaHHOE, (JOPMUPOBATH THIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3HIINIO, MHEHUE;



® [POBOJUTH CAMOCTOSATEIBHO CIUIAHWPOBAHHBIM SKCIEPUMEHT, HCCIEIOBAHHME IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YecKoro OOBEeKTa,
SBJICHUS, POIIECCa, BBISIBICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSIMU, POIIECCAMU;

®  CaMOCTOATENBHO (OPMYIUpPOBaTH OOOOIIEHUS M BBIBOABI 10 pE3yJibTaTaM IPOBEASHHOTO HAONIOICHHS, WCCIICAOBAaHUs, OICHUBAThH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IICHUIA;

®  [POTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MIPOLIECCA, a TAKXKE BBIIBUTATH MPEANOI0KEHUS O €ro Pa3BUTHH B HOBBIX YCIOBHSX.

Pa6ota ¢ nuadopmanmei:

®  BBIBIATH ACPUIMTH HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETA HA BOMIPOC U JJIs PEIICHUS 3aa4u;

e BpIOMpaTh WHPOPMAIMIO W3 HCTOYHUKOB PA3JIMYHBIX THIIOB, AHAIU3UPOBATH, CUCTEMATH3UPOBATH M HMHTEPIPETUPOBATH HH()OPMAIIHIO
pa3IMYHBIX BUJOB U (HOPM MpE/ICTABICHHUS,

®  CTPYKTYpPHPOBATh HH(POPMAIIHIO, IPEACTABIATE €€ B pa3IUIHBIX (pOpMax, WILTIOCTPUPOBATH rpapUUeCcKu;

®  OICHUBATH HAIEKHOCTH MHPOPMAITUH TI0 CAMOCTOSTEIIEHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAmMuHbwle Oelicmeust, 06ecneuusaiom cqhopmuposaHHOCmMsb COYUATLHBIX HABLIKOG 00YVUATOUUXCSL.

Ob6menue:

®  BOCIPHHHUMATH H (OPMYIUPOBATH CYKJCHHUS B COOTBETCTBHH C YCIOBUSMH H IEIISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOKO TOUYKY
3pEHHs B YCTHBIX U MUChbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PEIICHUs 3a/1a4i, KOMMEHTUPOBATh MOJIYYCHHBIA PE3ysbTaT;

® B X0Je 00CYyXJIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMON TeMbl, IPOOIEeMBbl, periaeMon 3a7auu, BbICKa3bIBaTh HJIEH, HAIIEJICHHbBIC HA
MOWCK PEIIEHUS; COMOCTABIATh CBOU CYXKACHUSA C CYXKICHUSAMH IPYTMX YYaCTHUKOB TUANOra, OOHApYKHUBAaTh PA3IMYUEe W CXOJCTBO IMO3UIUI; B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOIJIACHs, CBOU BO3PAKECHUS,

® MPEACTaBIATh PE3YNbTAThl PEUICHHS 3aJauyM, dKCIEPUMEHTA, UCCIEJOBAHMS, MPOEKTa; CAMOCTOATEIbHO BBIOMPATH (OpMAT BHICTYIUICHHS C
yu€TOM 3a/1a4 MPE3eHTALN U 0OCOOCHHOCTEH ayIUTOPHUH.

CoTpynHHUYECTBO:

e T[OHUMMaTh M WCIOJH30BaTh NPEUMYILNECTBA KOMAaHIHOW M WHIWBUIYyaJdbHOW pabOThl MpHU pEIIEHUH Y4eOHBIX 3a7ad; MPUHUMATH IEThb
COBMECTHOH JEATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW paboThl, pacrpeneisaTh BUAbI padoT, JOroBapuBaThcs, 00CYXIaTh MPOIECC U
pe3ynbTaT paboThl; 0000IIaTh MHEHHUSI HECKOIBKHX JIFO/ICH;

®  y4acTBOBATh B IPYMMOBBIX (hopmax padoTHl (0OCYKIeHUs, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMbD» U HUHBIC); BBITOIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOU JCHCTBUS C JPYrUMU WICHAMH KOMAaHBI, OIEHWBATh KA4ECTBO CBOETO BKJIaJa B OOIMMA MPOAYKT IO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Yuueepcanvuvie pecynamuensie oeiicmeust, obecneuusaiom Gopmuposanue cCMulc08blX YCMAHOBOK U HCUSHEHHBIX HABIKOE TUUHOCU.

Camoopranuzanus:

COCTABJISITh IUIAH, aJITOPUTM PEIICHUS 3a/laud, BBIOMPATh CIOCOO PEIICHHS C y4€TOM HMMEIONIUXCS PEeCypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTpOIIB:

e BIAJCTh HAaBBIKAMU TO3HABATENHHON pedIeKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUNM U MBICIUTEIBHBIX TMPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKHU, CAMOKOHTPOJIS TIPOLIeCca U PE3yNIbTaTa pelIeHHs] MaTeMaTUIeCKON 3a/1auH;



® IPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU DELICHHUHM 3a1a4d, BHOCUTb KOPPEKTHBBI B JEATECIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENLCTB, JaHHbBIX, HAWJIEHHBIX OUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

®  OIICHWBAaTh COOTBETCTBUE pE3yJbTaTa LEJIH U YCIOBHUSAM, OOBSICHATH MPUUMHBI JOCTHIKCHUS WM HEIOCTIDKEHHS Pe3ylIbTaTOB JEATEILHOCTH,
HAXOJUTh OMIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoeHue yueOHOro Kypca «Auredpa M Hayajga MaTeMaTH4YeCKOro aHalM3a» Ha YPOBHE CPEIHEro oOuiero oOpa3oBaHMs JOJDKHO OOecrevnBaTh
JOCTIDKEHUE CIICTYIONUX MPEMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

10 KUIACC

Yuciia ¥ BbIYHCICHUA

OnepupoBaTh MOHATUSAMH: PAIIHOHAILHOE M IEHCTBUTEIBHOE YHCII0, OOBIKHOBEHHAS M IECSITUYHAS APOOB, IIPOLICHTHI.

BoimonsaTe apupmeTryeckue onepanuy ¢ paliMoHaIbHBIMU U J€HCTBUTEIbHBIMU YUCIIAMH.

BoinonHaTe npulankEHHBIE BHIYMCICHUS, UCIIONb3Y [IpaBUla OKPYTJIEHUS, 1€JaTh IPUKUIKY U OLIEHKY Pe3yJIbTaTa BhIUMCICHUH.

OnepupoBaTh MOHATUAMU: CTENEHb C LEJIbIM MOKa3aTelleM; CTaHJapTHas Gopma 3amMcu JAeHCTBUTENBHOIO YKCia, KOPEHb HaTypaJbHOU CTENEHH;
MCIIOJIb30BaTh MOJIXOAIIYI0 (POpPMY 3aIIUCH JEUCTBUTEIBHBIX YUCEI JUIS PEIIeHUs TPAKTUUECKUX 3a7a4 U MPECTaBICHUS JaHHbIX.

OnepupoBaTh MOHATUSAMHU: CHHYC, KOCHMHYC W TaHI€HC MPOU3BOJILHOIO YIJa; HCMOJb30BATh 3aMHCh IPOM3BOJILHOTO yIiia d4epe3 oOpaTHbIE
TPUTOHOMETpHUUECKHE (QYHKIUH.

YpaBHeHHUs M HEPABEHCTBA

OnepupoBaTh MOHSATHUSMHU: TOXAECTBO, YPaBHEHHE, HEPABEHCTBO; II€JI0O€, palOHAJIbHOE, HppalOHAIbHOE YpaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPUUECKOE YPAaBHEHMUE;

BoinonHsATe npeoOpazoBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH U pelIaTh TPUTOHOMETPUUYECKUE YPaBHEHHUSI.

BoimonHATe npeoOpa3zoBaHus LEbIX, PAlMOHATIBHBIX M HMPPALMOHANBHBIX BBIPRXEHUI M pElIaTh OCHOBHBIE THUIBI LEJbIX, PALMOHAIBHBIX WU
UPpALMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumMeHsTH ypaBHEHHS U HEpPABEHCTBA JJIS pEIICHUs] MaTeMaTUYeCKHX 3aa4 U 3aJa4 U3 pa3IMuHbIX 00JacTell HAyKU U peajbHOM JKU3HU.

MonenupoBaTh pealibHble CUTYallud Ha SI3bIKE aireOpbl, COCTaBISATh BBHIPAXKEHUS, YPAaBHEHHUS, HEPaBEHCTBA MO YCJOBHIO 3a/layM, MCCIEIO0BAThH
MIOCTPOCHHBIE MOJIENIN C MCIIOIb30BaHUEM arrapara aareopsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MOHATUAMH: (QYHKIHUS, CIIOCOOBI 3a/aHUS (PYHKIUHU, 00JIACTh OMpEeAETICHUS W MHOXKECTBO 3HaYeHMH (yHKIMHU, Tpapuk QyHKIUH,
B3aMMHO OOpaTHbIE PYHKIIUH.

OnepupoBaTh MOHATUAMH: YETHOCTh U HEYETHOCTh (DYHKIMHU, HYJIU (QYHKLNH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GQyHKIUN A1 peLICHUs] YpaBHEHHH.
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Ctpoutb u untath rpaduku JTUHEHHON (YHKINH, KBaIPATUUHON (YHKIIMU, CTETIEHHON (YHKIIMH C LEJIBIM TOKa3aTelIeM.

Hcnonp3oBatk rpadukn QyHKIMHA IS HCCAEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH MPU PEIICHUH 3a/1a4 U3 APYTHX YU4EOHBIX NMPEIMETOB U PeaibH O
YKU3HU; BBIpaXaTh OpMyIaMHU 3aBUCUMOCTU MEXAY BEIMUNHAMHU.

Hauvana maTemMaTnuyeckoro aHajamsa

OnepupoBarh MOHATUAMU: MOCIEI0BATEILHOCTD, apU(PMETHUECKAs U T€OMETPUYECKasi IPOrPECCHH.

OnepupoBarh MOHATUSAMH: OECKOHEYHO yOBIBAIOIIAst TEOMETPHUECKAS IPOTPECCHs, CyMMa OECKOHEUHO YOBIBAIOIIEH reOMETPUIECKOM MTPOTPECCHH.

3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOKCTBA NMOCIEA0BATEIBHOCTEN U IPOrPECCUI [IJIS1 PELIEHUS PEaIbHBIX 3a7a4 MPUKJIAAHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

OHGpI/IpOBaTI) IMOHATHUAMMN: MHOKCCTBO, OIICpallvi Hal MHOXCCTBAMMU.

Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar Ui OMHCAHMS PEAIbHBIX MPOIECCOB W SBJICHHM, MPHU PEIICHUH 3a7ad U3 APYruxX Y4eOHBIX
MPEMETOB.

OnepupoBaTh NOHATUAMU: ONPENIEICHUE, TEOPEMA, CIIEICTBUE, TOKA3ATEIIbCTBO.

11 KUIIACC

Yuciia 1 BbIYHCICHUA

OnepupoBaTh NOHATHUSAMU: HATYpaJbHOE, 1LI€JI0€ YMCIIO; MCIOJb30BaTh IMPHU3HAKMU JEIUMOCTH LEJNbIX YHCEN, Pa3jIoKEHHE uuciaa Ha MpOCThIe
MHOXKHUTEINH JUUIs PEeLICHUs 3a1a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIorapu(M YUCIIa, IeCITUYHBIE U HATYpaJIbHbIE JIOTapU(MBI.

YpaBHeHus1 M HEpaBEHCTBA

[TpuMeHATH CBOWCTBA CTEMEHU ISl MPEeoOpa3oBaHUs BBIPAKEHUN; ONEpUPOBATh MOHATUSAMU: MOKa3aTeIbHOE ypaBHEHHE M HEPAaBEHCTBO; peIIaTh
OCHOBHBIE THIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHATe npeobpa3zoBaHus BBIPAXKEHUH, COAEPXKALIMX JOrapu(Mbl; ONEepUpoOBaTh MOHATUAMU: JOrapu(pMHUUECKOE ypaBHEHHE M HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOTapU(PMHUUECKUX YPaBHEHUIN U HEPABEHCTB.

Haxonuts pemieHus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CUCTEMA JIMHEHMHBIX YpPaBHEHUN M €€ pEelIeHWe; HCIIONIb30BaTh CHCTEMY JIMHEHHBIX YPABHEHUW JUISI pELIeHUs
IIPaKTUYECKUX 3a]1a4.

HaxoauTts pemenust MpoCTENIINX CUCTEM U COBOKYITHOCTEN PAllMOHAIBHBIX YPAaBHEHUI W HEPABEHCTB.

MonenupoBaTh peajbHbIE CUTYallMM Ha s3bIKe anreOpbl, COCTABIATH BBIPAXKEHUS, YpaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI 10 YCIOBUIO 3ajayH,
UCCJIEIOBATh MOCTPOSHHBIE MOJIENIN C HCIIOIb30BAaHUEM alllapara ajareopsl.

DOyHKUUH U rPpapuKu
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OmnepupoBaTh HOHATHUAMH: HepHOAWYEcKas (DYHKIHMS, MPOMEKYTKH MOHOTOHHOCTH (YHKLHMH, TOYKHM SKCTpeMyMmMa (yHKUIUHM, HauOonbliee U
HaMMEHbIIIee 3HAYCHUs! (PYHKIIUN HA IPOMEKYTKE; UCIOIB30BATh UX JJIS HCCIEOBAHUS (PYHKIIMH, 3aJaHHON TpaduKom.

OnepupoBaTh MOHATUSMH: TPa)UKU IMOKA3ATEIBHOM, JIOTapUPMUIECKOW M TPUTOHOMETPHUECKHX (YHKIUH; M300pakaTh MX Ha KOOPJHMHATHOM
IUIOCKOCTH M UCTIOJIb30BATh JJIsl pEIICHHs YPaBHEHHI U HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHON INIOCKOCTH IpadMKH JTUMHEHHBIX YPaBHEHUH U MCIOIB30BaTh UX JUIS PEHICHHS CUCTEMbI IMHEHHBIX YPaBHEHUH.

Hcnonp3oBatek rpaduky GyHKIHMHA U1 UCCIETOBAHHS MTPOLIECCOB U 3aBUCUMOCTEH U3 APYTruX y4eOHBIX AUCIUILIUH.

Hauyajia MaTeMaTH4YeCKOro aHAIN3a

OnepupoBaTh HMOHSATHAMU: HEMpPEpbIBHAS (DYHKIHS, MPOU3BOJHAS (PYHKLIUHU; UCIOIb30BATh T€OMETPHUUECKUN U (DPU3NYECKUI CMBICT MPOU3BOIHON
JUISL peILICHHUS 3a/1a4.

HaxoauTte mpon3BogHBIE 371€MEHTAPHBIX (DYHKINH, BEIYUCISATH MPOU3BOAHBIE CYMMBI, TPOU3BEACHNUS, YACTHOTO (DYHKITHIA.

Hcrons30BaTh MPOM3BOIHYIO ISl HCCIIEA0BaHUS (QYHKIIMH Ha MOHOTOHHOCTD U DKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl HCCIICAOBAHUS K TOCTPOCHHIO
rpaduKoB.

Hcronp30BaTh NPOU3BOJHYIO [UIs HAXOXKICHHS HAWTYUIIErO PEICHUs B MPUKIIAIHBIX, B TOM YHCIIE COIIMAIBHO-9KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAME: TIEPBOOOPa3HAs U MHTErPAIl; TOHUMATh TEOMETPUICCKUN M (PU3MUECKHUI CMBICIT HHTETpajIa.

Haxomute nepBooOpa3Hbie 371eMeHTapHBIX (QYHKIWH; BEIYUCIATH HHTErpai 1o hopmyne Hetorona—Jleiioauma.

Pemate npukianHbie 3312491, B TOM YUCIIE COUATIbEHO-OKOHOMUYECKOTO U (PU3UIECKOTO XapaKTepa, CPEACTBAMHI MaTEMAaTHIECKOTO aHaIH3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakruyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
MHoecTBa pallMOHAJIBHBIX U
1 JIEMCTBUTEIIBHBIX Yncell. PaninonanbHbIe 10 1 https://resh.edu.ru/
YpaBHEHUS U HEPABCHCTBA
5 Oyukiun u rpaduku. CTeneHs ¢ HelbM 5 https://resh.edu.ru/
MoKa3aresiem
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1 https://resh.edu.ru/
HpparmonansHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 tpuroHomerpun. TpuroHomerpuyeckue 22 1 https://resh.edu.ru/
ypaBHECHUS
5 [TocnemoBaTeNbHOCTH U MIPOTPECCHH 5 https://resh.edu.ru/
5 HOBTOPGHI/IC, 000011eHHE, CHCTEMATU3aLIUS 7 1 https://resh.edu.ru/
3HAHUH
OBIIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0 hitps://resh.edu.ru/
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NporpamMmblI Bcero Kontpoabnsie — Ipaxriiecikue odpa3oBaTejIbHbIE
padoThbI padoTshI
pecypcsl
CrerneHb ¢ palMOHaIbHBIM TOKA3aTeIIEM.
1 [MokazarenpHas ¢pyukiws. [lokazaTenbHbIe 12 1 https://resh.edu.ru/
ypaBHEHUS U HEPABCHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapumuyeckue ypaBHEHHUS U 12 https://resh.edu.ru/
HEpPaBEHCTBA
Tpuronomerprueckie GYHKINU U UX
3 rpaduku. TpuroHomeTpuyeckne 9 1 https://resh.edu.ru/
HEpaBEHCTBA
4 [MpousBoanas. [IpuMeHeHe TPON3BOTHON 24 1 https://resh.edu.ru/
5 WHTerpan u ero npuMeHeHHsI 9 https://resh.edu.ru/
6 CucTeMbl ypaBHEHHIA 12 1 https://resh.edu.ru/
7 HarypanbHble u niensie yucna 6 https://resh.edu.ru/
3 HOBTOPeHHe, 000011IeHHE, CUCTEMATH3AIUS 18 9 https://resh.edu.ru/
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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IIpuiio:xkenne Kk padoyeil mporpamme
«®opMbl ydyeTa padoueil NporpaMMbl BOCITUTAHUSD)

Bocnumamenwvnutit nomenyuan npeomema «Mamemamura» peainzyercs 4epes:

e MoOyXJIeHHE OO0ydarouuxcs COONIOAATh Ha YpOKE OOIICTIPUHSATHICE HOPMBI TMOBEACHHUS, TpaBUia OOIIEHUS CO CTapIIUMHU (IEeJaroruuecKUuMu
pabOTHUKAaMH) U CBEPCTHUKAMU (0Oy4aroIMMUCH), IPUHIMIIBI y4eOHOM AMCLHUIUIMHBI M caMOOpraHu3anuu. MeToasl U IpueMbl: 00CYXICHHE IPaBUII
olmeHuss co cTapmMu  (YYUTEISIMH) M CBEpCTHUKAMHU(IIKOJIBHUKAMH), TPUHOMIIBI y4eOHOW  JUCHMIUIMHBI W CaMOOPTaHU3alHH;
e [IpUBJIEYCHNE BHUMAHU 00yJaromuxcs K IEHHOCTHOMY acleKTy HU3y4aeMbIX Ha YpOKax MPEeIMETOB, sIBIICHUH, COOBITHI uepe3: oOpaleHne BHUMaHHS
Ha HPAaBCTBEHHBIC ACIEKThl HAYYHBIX OTKPBITHH, KOTOpblE H3y4yarOTCsl B JAaHHBIH MOMEHT Ha YpOKE; Ha IpPEJCTaBUTENEH YYEHBIX, CBA3AHHBIX C
M3y4aeMbIMH B JAaHHBI MOMEHT T€MaMH, Ha TOT BKJIaJl, KOTOPBIA OHU BHECJIH B Pa3BUTHE HAIlIEi CTpaHbI U MUPA, HAa JOCTOWHBIC TIOJPAKAHUS TIPUMEPHI
UX JKU3HU, HA MOTHBBI UX MOCTYIKOB. MeTO/bl M MPHEMBI: OpraHu3anus padoThl C MOJy4aeMOil Ha ypOKe COLUAIbHO — 3HAaYMMOM MH(popMmanuei,
UHHUIMAPOBAaHUE ee o0CyX1eHus, BBICKa3bIBAHUS 00yJaromuMucs CBOETO MHEHHS, BBIPAOOTKH CBOETO OTHOIIICHHS,;
® 1ICII0JIb30BaHNE BOCIIMTATEIbHBIX BO3MOXKHOCTEN COJiepKaHUs yueOHOro npeaMeTa Juist popMUPOBaHUS Y 00yUarOIINUXCsl POCCUMCKUX TPaAULIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COIHMOKYJIBTYPHBIX IIEHHOCTEH. METOOpl M TNPHEMBI: JEMOHCTpALUsl NETSAM IpUMepa OTBETCTBEHHOTO, T'PAXKITAHCKOTO
HOBEJICHUS, MPOSIBICHHUS 4YEJIOBEKOMIOOUsS M JOOpOCEpPAEYHOCTH, uepe3 MOA0O0p COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHHUs, 3a1ad JAJs pelleHUs,
MPOOJEMHBIX CUTYAIUH I 0OCYXKIEHUS B KJIacce);

® BKJIOYEHHE B YPOK HMIPOBBIX MHPOILENyp, KOTOpPhIE MOMOTalT MOJJECPKaTh MOTHUBALMIO OOYYaIOMIMXCS K IOJYYEHHMIO 3HaHWUH, Halla)kKHBaHUIO
NO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOUIEHMH B KJacce, IIOMOTalT YCTaHOBJIECHUIO J00poXKenaTenbHOW aTrMocdepsl BO BpeMs ypoOKa;
® [pUMEHEHHE Ha YpOKE UWHTEPAaKTUBHBIX  (GOpM  pabOThl, CTUMYJIHPYIONMX  TO3HABATEIFHYIO  MOTHBAIMIO  OOyYaroIIUXCs.
® [IpUMEHEHHUE TPYNINOBO paboThl WM PabOThHl B Mapax, KOTOpPbIE CIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAHAHOM pabOThl M B3aUMOIEHUCTBUIO C
JIPYTUMU 00yJaroImuMHcs.
¢ BBIOOp M HCIOJB30BAaHUE HA YPOKAX METOJIOB, METOAMK, TEXHOJOTHH, OKa3bIBAIOIINX BOCIUTATEIHLHOE BO3/ICHCTBHE HA JIMYHOCTh B COOTBETCTBUU C
BOCIIUTATEIbHBIM HJI€AJIOM, 1IEJIBIO U 3a/1a4aMU BOCITUTAHUS;

® WHUIMMPOBAHWE W TOJJICPKKA HCCIEIOBATEIBCKON NEATENPHOCTH MIKOJFHUKOB B ()OpME BKIIOYECHHS B YPOK PA3JIMYHBIX HCCIIEIOBATEIHCKUX
3aJJaHuid ¥ 3a/1a4, YTO JaeT BO3MOKHOCTH 00YUJArOIIMMCS TIPUOOPECTH HABBIKM CAMOCTOSITETIFHOTO PEHICHHUST TEOPETUIECKOM MPOOIIEMBI, TEHEPHUPOBAHHSI
U oopmieHnss ~ COOCTBEHHBIX  THUIIOTE3, YBaKUTEIHHOTO OTHOILICHHS K 9YyXHUM UACIM, nyOJIMYHOTO BBICTYIIJICHUS,
apryMEHTHPOBAaHUSI M OTCTAaMBAHUS CBOEH TOUYKH 3pEHHS. METOIBI M TPHEMBI: peaju3alisl WHAWBHIYATbHBIX M TPYIIIOBBIX HCCIIEIOBATEIECKUAX
IIPOEKTOB.

® YCTaHOBJICHHE YBAKUTEIHHBIX, JOBEPUTEIHHBIX, HEPOPMATHHBIX OTHOIICHUN MEXKAY YUHTEIEM M YUCHHUKAMH, CO3JIaHHE Ha YPOKaX dMOIMOHAIBHO-
KOM(OPTHOM cpesbl;

e opraHuzanys medcTBa MOTHBHPOBAHHBIX W JPYJUPOBAHHBIX YUYAIIMXCS HAJ WX HEYCIEBAIOUIMMH OJHOKIACCHUKAMHM, MAFOIIETO INKOJIbHHUKAM
COILIMAIBHO 3HAYMMBIH OTBIT COTPYTHHYECTBA U B3aWMHON TTOMOIITH. MeTO/IbI ¥ IPUEMBbI: HACTABHUYECTBO.
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