HHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa 1 Hadana MaTeMaTHYeCKOTO aHAIHU3a»

0azoBoro ypoBHS g oOy4arommxcs 10 —11 xmaccoB pa3paboTraHa Ha OCHOBE
denepanbHOTO  TOCYJAPCTBEHHOTO  00pa30oBaTeIbHOrO  CTaHAApPTa  CPEJHEro  OO0IIero
oOpa3oBaHusi, ¢ Y4Y€TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUH, MPEIBIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHUIO, W TPAAUIUN pPOCCUIICKOrO oOpa3oBanms. Peanm3zanus
IporpamMmal 06CCH€‘II/IBaeT OBJIAACHHUEC KIIOYCBBIMU KOMIICTCHIUAMMA, COCTABJIAONIMMU OCHOBY
JUIS  CaMOpPa3BUTHS W  HENPEPHIBHOTO 00pa30BaHHS, IEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JIMYHOCTHOTO U NTO3HABATCJIBHOI'O PA3BUTHUA JIMYHOCTHU 06yqa10m1/1xcsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hadajga MaTeMaTH4YeCcKOro aHajlu3a» SBISETCS OAHUM M3 HauboJiee
3HAYUMBIX B MpOrpamMMe CTapuieil IIKOJbI, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecreyuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil W3y4YeHHsS] BCEX E€CTECTBEHHO-HAayYHBIX KypCOB, a C JIpyroi
CTOpPOHBI, (QOPMHUpPYET JIOTHUYECKOE U aOCTPaKTHOE MBIIICHHE Y4Yal[UXCsl Ha YPOBHE,
HE00XOAMMOM JUIsl OCBOCHHS KypCOB MH(OPMATHKH, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH.
B pamkax 1aHHOTO Kypca y4allHuecs OBJIaJeBaOT YHUBEPCAIbHBIM A3BIKOM COBPEMEHHOMN HAYKH,
KOoTOpast (popMyaMpyeT CBOM AOCTHKEHHsI B MaTeMaTHUecKoi (opme.

Kypc anreOpsl n Hayanm MaTeMaTHUYECKOTO aHallM3a 3aKJIabIBA€T OCHOBY JJISl YCIIEUIHOTO
OBJIaJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OHUOJOTHMH, MOHHUMAHMUS OCHOBHBIX TEHICHIIUA
SKOHOMMKHU M OOIIECTBEHHOM >KU3HHU, TIO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX HH(PPOBBIX
U KOMITBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOU >XKU3HHU. B ToXe
BpeMsi OBJIaZIcHHE aOCTPAKTHBIMHM U JIOTHUECKHA CTPOTMMHU MATeMAaTUYECKUMU KOHCTPYKLIHSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKICHUS,
UCII0JIb30BaTh 0000IIeHNe W KOHKpETH3alHio, adCTparupoBaHHe M aHaloruio, (Gopmupyer
KpeaTHUBHOE U KPUTHYECKOE MbIlIeHUe. B xone u3ydenus anreOpbl ¥ Hayal MaTEMaTHYECKOTO
aHallM3a B CTapIlIel HIKOJIe yJallhecs MOJIy4alOT HOBBIA OMBIT PEUICHHS MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOGHHUS ~MaTeMAaTUYeCKUX MOJEJNeH  pealbHbIX CUTyallud U
WHTEPIPETAIIMM  TOJYYEHHBIX pELICHUHN, 3HAKOMSTCS C MpUMEpaMHU MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B MpUPOJIe, HAyKE U B HCKYCCTBE, C BBIJAIOIIMMUCA MaTeMaTHUYECKUMU
OTKPBITHSIMU U UX aBTOPAMH.

Kypc obGnagaer 3HaYMTEIbHBIM BOCHHMTATENILHBIM IMOTEHLMAIOM, KOTOPBIM peanusyercs
Kak yepe3 yuyeOHbII MaTepuall, CocoOCTBYIOLIUN (OPMUPOBAHUIO HAyYHOTO MHPOBO33PEHMUS,
TaK M 4Yepe3 CHerupuKy Yy4eOHOH [esATeNbHOCTH, TpeOyromeil caMOoCTOsTEeIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIIBHOW  KOHIEHTpAallMd BHUMAaHUA M OTBETCTBEHHOCTH 32
MIOJTy4EeHHBIH pe3ynbTarT.

B ocHoBe MeToauku O6y‘IeHI/I}I anre6pe N HaydaJlaM MaTrTeMaTU4dYCCKOro aHajiu3a JICKUT
JIesITeIbHOCTHBIN MMPpUHIUIT O6y‘-ICHI/I$I.

CprKTypa Kypca <<AJ1re6pa 1 Ha4aJla MaTEMAaTUYCCKOTO aHAJIM3a» BKIIOYACT CICAYIOIINC
COACPKATCIbHO-MCTOANYCCKUC JIMHUU: «Yucma u BBIYMCIICHUS, «CDYHKL[I/II/I u Fpa(bI/IKI/I»,
«YPaBHCHI/I}I U HCPABCHCTBA», «Hagana MaTemMaTH4ecKoro aHajJm3ay, «MHOXKeCTBa U JIOTHKa.



Bce ocHOBHBIE coepKaTEIbHO-METOJANYECKUE JIMHUU M3Y4arOTCsl HA MPOTSHKEHUHM JBYX JIET
oOy4yeHHs: B cTapliell MIKOJe, eCTECTBEHHO MOMOJHSS IpYr Apyra M MOCTENEHHO HACHIIAsCh
HOBBIMM TeMaMU U pasjnenaMu. JlaHHBIA Kypc SBJSIETCSI MHTEIPATUBHBIM, ITOCKOJBKY
oObenuHsieT B cede colepkKaHue HECKOJIbKUX MaTeMaTH4YeCKUX JUCIMIUIMH: anredpa,
TPUTOHOMETPHUSI, MATEMAaTUUYECKUN aHaIN3, TEOPUsI MHOKeCTB U Ap. ITo Mepe Toro kak yuamiuecs
OBJIaJIeBalOT BCE Oosiee IIMPOKUM MaTEMaTHMYECKUM allapaToM, Yy HHUX IOCJIEI0BaTEIbHO
(dopMuUpyeTCsT ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUECKYI0 MOJENb peaJbHOI
CUTYyalluH, NMPUMEHSTh 3HaHUS, IOJIydEHHbIE B Kypce «AureOpa M Hayala MaTeMaTUYECKOTO
aHaIM3a», JUISl PEIIeHUs] CaMOCTOSITEIhbHO C(OPMYTUPOBAHHOW MaTEMaTHYECKOW 3agadu, a
3aTe€M MHTEPIPETHUPOBATH MOIYYEHHBIN pe3ysbTaT.

CopepxarenpHo-MeTOAMYECKass  JUHUS  «Yucna W BBIUMCICHUS) — 3aBEpLIACT
(opMHpOBaHNE HABBIKOB HCIIOJIB30BAHUS JIEHCTBUTENBHBIX YHMCEN, KOTOPOE OBLJIO HAayaTo B
OCHOBHOM mikosie. B crapmieil mkone ocoboe BHUMaHue ynensiercss (GOpMHUPOBAHUIO MPOYHBIX
BBIYHMCIIUTENIBHBIX HABBIKOB, BKJIIOYAIOIIKUX B Cce0sl MCIOJIb30BAaHHE PA3IUYHBIX (PopM 3amucu
JNEUCTBUTEIBHOTO YHCIA, YMEHHE pALMOHAIBHO BBINOJHATh JACUCTBUS C HHUMH, J€IaTh
NPUKUAKY, OLEHUBaTh pe3yiabTar. OOydaromuecs TMOIy4alOT HaBBIKM MPUOTHKEHHBIX
BBIYMCIICHUH, BBITIOJHEHUS JEWCTBHA C YHCIaMM, 3alUMCAaHHBIMHU B CTaHIAPTHOW Qopme,
WCIIOJIb30BAHNS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YACIIOBBIX BBIPAXKEHU.

Jluaus «YpaBHEHUS U HEPABEHCTBA» peallu3yeTcs Ha MPOTSHKEHUHM BCEro OOy4deHHs B
CTapIiell MIKoJIe, TIOCKOJBKY B KaXIOM pasfeiie NpoTrpamMMbl MPEIYyCMOTPEHO pelIeHne
COOTBETCTBYIOIINX 331a4. O0yJaromuecst OBIaIeBAIOT PA3IMIHBIMU METOITAMH PEIICHHS TEITBIX,
paMoHAFHBIX, HPPAIMOHAIBHBIX, TIOKA3aTEIbHBIX, JOrapUPMHUUECKUX U TPUTOHOMETPHUECKUX
YpaBHEHHIA, HEPABEHCTB M UX cUCTeM. [loydeHHbIe yMEHHS UCTIONIB3YIOTCS MIPH MCCIIeI0BAHUH
(GYHKIMH ¢ TOMOIIBIO MPOW3BOIHOM, PEIICHHH MPHUKIAJHBIX 3a7ad W 3ajad Ha HaXOXKICHUE
HaMOOJIBIINX W HAMMEHBIINX 3HaUeHUH (yHKIMU. [laHHAs coepikaTeNbHas JMHUS BKIIIOYACT B
cebst Takke (OPMHUPOBAHWE YMEHUW BBITIOJHATH pacd€rsl 1Mo QGopmynam, mpeoOpa3oBaHUS
IENBIX, PalMOHAIBHBIX, HWPPAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPDOKEHHHA, a TaKKe
BBIPQKCHUH, COACPIKAIIMX CTEIECHU W JIOTapu@Mbl. biarogaps u3ydeHHIO anreOpanveckoro
MaTepHualia IPOUCXOJUT JAIbHEHIIee Pa3BUTHE AITOPUTMHUUECKOTO U aOCTPAKTHOTO MBIIIICHU S
yyamuxcsi, (pOPMHPYIOTCS HABBIKH JCTYKTUBHBIX PAaCCYXICHUH, pabOThl C CHUMBOJIBHBIMH
(dbopmamu, TIpenCTaBICHHUS 3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHUJIC PABCHCTB M HEPABEHCTB.
AureOpa npemiaraet 3peKTHBHbIC HHCTPYMEHTHBI JIJISl PEHICHHS MPAKTHYECKUX U €CTECTBEHHO-
HAYYHBIX 33/1a4, HATJISTHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-mMeroanueckass JTuHUs «DOyHKIUU U TpaduKU» TECHO MEPEIIeTaeTCs C
JPYTMMHU JIMHUSIMU  Kypca, IIOCKOJbKY B KakKOM-TO CMBbICIE 3alaé€T IOCIEI0BaTEIbHOCTD
UM3ydYeHUs MaTepuana. V3ydeHue CTENeHHOW, TMOKa3aTeNbHOM, JIoTapuMUYECKOW U
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN s
pelieHus 3aja4 U3 APYruX Y4eOHBIX NPEIMETOB M pealbHON >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelleHreM ypaBHEHUU U HepaBeHCTB. [Ipu sToM Oosbinoe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (HOpMyTaMU 3aBHCHMOCTH MEXIY
pa3NMYHBIMU BETUYMHAMH, HCCIEIOBaTh TMOTy4YeHHbIE (YHKIUU, CTPOUTh HUX TpaduKu.
Marepuasnn 3TOH COAEPKATENBHOM JIMHUM HallEJIEH HAa pa3BUTHE YMEHHUW U HaBBIKOB,
MO3BOJISIFOIIMX ~ BBIP&XKaTh 3aBUCHUMOCTHM MEXAY BEIUYMHAMH B  pa3iuuHOi  (opmMe:
aHAIMTUYEeCKOW, Trpaduueckod © ciaoBecHO. Ero mu3ydeHwe cmnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMIEHHIO W KOHKpETHU3alluH,
HCIOJIb30BAHUIO AHAJIOTUH.

CO,I[ep)KaTCJ'ILHaH muHus «Hauama MaTemMaTuuecKoro aHajan3ay II03BOJISET CYHICCTBCHHO
PaCIIuPpUTh KPYT' KaK MAaTEMATUYICCKUX, TaK U IIPUKIIAJHBIX 3aa4, JOCTYIIHBIX O6y‘-IaIOIJ_[I/IMCH, y



KOTOPBIX MOSIBISIETCS BOBMOKHOCTD UCCIIEAOBATh M CTPOUTH Ipaduku (PyHKIMNA, ONPEeTsITh UX
HauOOJIbIINE W HAMMEHBINE 3HAYEHUS, BBIYUCIATE TUIOMAan Guryp u oObEMBI Tell, HAXOIUTh
CKOPOCTM U YCKOpPEHHs ImpoueccoB. JlaHHas copaep)kaTreiabHas JMHHUS OTKPHIBAET HOBBIE
BO3MOHOCTH IIOCTPOEHMSI MaTEMaTHUYECKUX MOJENEH peallbHbIX CHUTYyallMi, HaXO0)KIEeHUs
HAaWIY4lllero pelIeHUs] B INPHUKIAIHBIX, B TOM YHCJIE COLMAIBbHO-?PKOHOMHYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOTO aHalM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(opMaIIbHO-TOTMYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHHUI DPacHO3HABATh
IIPOSIBJICHUSI 3aKOHOB MaTEMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuarouiuecss y3HaKT O
BBIJAIOIIMXCSI pe3ysibTaTaX, IOJYYEHHBIX B XOJ€ Ppa3BUTHS MaTeMaTHUKU Kak HaykKd, M HX
aBTOpAx.

CopepxarenpHo-MeToAMYEeCKask JTMHUSA «MHOXKeCTBa U JIOTMKa» B OCHOBHOM IOCBSIIEHA
2JIEMEHTaM TEOPUHU MHOXKECTB. TEOpETUKO-MHOKECTBEHHBIE IPEJCTaBICHUS IPOHU3BIBAIOT BEChH
KypC LIKOJbHOW MaTeMaTHKU U MpeAaraloT Haubojiee YHUBEPCAIbHBIN S3bIK, 00BbEANHSIOMINN
BCE paslenbl MAaTeMaTUKA W €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTEeMaTUYECKUE
JUCHUIIMHBI B enuHoe 1enoe. [[oaTroMy BaKHO AaTh BO3MOXKHOCTh IIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMaTMKM W MWCIOJb30BaTh €ro Jyist
BBIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hauana MaTeMaTUYeCKOTO aHAJIN3a» MPUCYTCTBYIOT TaKKE€ OCHOBBI

MaTeMaTHYeCKOr0  MOJICIMPOBAHMUS, KOTOpble NpHU3BaHbl C(HOPMUPOBATH  HABBIKU
MTOCTPOCHHS MOJICIICH pealbHBIX CHTYAIHi, HCCIETOBAHUS 3THX MOJICICH C IMTOMOIIBIO alapara
anreOpbl ¥ MaTeMaTHYeCKOTO aHalln3a M HMHTEPIPETAlUH TIOJYYCHHBIX pe3yJbTaToB. Takue
3aJJaHus BIUICTCHBI B KaXXIbIH W3 pa3/ielioB MPOTPaMMBI, MOCKOJIBKY BECh MaTepHall Kypca
IIMPOKO HCHOJB3YeTCsl Ui pEIIeHUs NPUKIAmHBIX 3amad. [lpu pemeHun peansbHBIX
MPAaKTUYECKUX 3a/a4  ydJallpecs pa3BUBAIOT  HAOIMIONATENFHOCTh, YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTE TO (OPMHUPOBAHMIO HABBIKOB PEIICHUS MPUKIAIHBIX 33734
OpraHu3yercsi B IMpOIECCe M3YYCHHUs BCEX TeM Kypca «AjredOpa ¥ Hadaisa MaTeMaTHYecKOTro
aHaIIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM IUTaHe Ha M3ydeHHE Kypca ajareOpbl M Hadajd MaTEeMaTHYeCKOrO aHaim3a Ha 0a30BOM YpOBHE
orBojMTCs 2 Yaca B Henemo B 10 kiacce u 3 vaca B Henenmo B 11 kiacce, Bcero 3a jiBa rofga ooyuenus — 170
YacoB.

COJEPKAHUE YYEBHOT'O KYPCA

10 KJIACC

Yuciia 1 BLIYUCICHUSA



Parmonanbupie ynciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoandeckue apobu. Apudmernueckue Omepalud € PAlHOHAIBHBIMUA  YHCIAMH,
npeoOpa3oBaHusl YHMCIOBBIX BbIpaxkeHUU. [Ipumenenue apoOeil M NPOIEHTOB JJIsl PELICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACICH 3HAHUN U PEAIbHOU KU3HH.

JleiicTBuTenpHble yKcia. ParyoHanbHble M MppalMOHalIbHbIE yHcia. ApudMeTrudeckue
orepanuy ¢ ACUCTBUTEIbHBIMU uHciiaMu. [IpuOmkE€HHbIE BBIYMCIIEHUS, IPABUIIa OKPYIJICHUS,
IIPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHUM.

Crenenp ¢ menbM nokaszaresieM. CtaHmapTHas (opma 3amucu AEHCTBUTENBHOTO YHCIA.
Wcnonb3oBanue mnoaxonsdmiel ¢opmbl 3amMcd  JCHCTBUTENBHBIX YHMCEN Ui pelleHus

MPAKTUYCCKUX 3ada4 U MMPEACTABIICHNA TaHHBIX.

Apudmernueckuil KopeHb HaTypaibHOM creneHu. JledictBus ¢ apudMeTu4ecKUMHU
KOpPHSIMH HATYPAJIbHOW CTEIICHU.

CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUsI M HEPABEHCTBA
ToxnecTBa U TOXKAECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUYECKUX BhIpaKeHWN. OCHOBHBIC TPUTOHOMETPHUYCCKHE
hopmyIIBI.

VYpaBHeHue, KOpeHb ypaBHeHHUS. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTon
HUHTEPBAJIOB.

Pemenue nenbix u 1poOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.
Pemenue uppanoHanbHbIX YpaBHEHUN U HEPABEHCTB.
Pemenue TpUroHoOMeTpUUECKUX ypaBHEHHIA.

HpI/IMeHeHI/IC ypaBHCHI/Iﬁ W HCPABCHCTB K PCHICHHUIO MATCMATHYCCKHX 3aad U 3aaa4 U3
Pa3JIMIHBIX obnacreit HAayKU U peanLHoﬁ KHU3HU.

DyHKUUH U TPaPUKU
Oynkys, crocoosl 3aganus Gynkuuu. 'padux pynknun. Bzanmuo oOpatHble GpyHKINU.

OO6nacTe ompeseneHns U MHOKECTBO 3HadeHU ¢yHkuuu. Hymu ¢ynkiuu. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIC (PYHKIUH.



CrenenHasi (QyHKIHMS C HaTypaJlbHBIM M IIENIBIM TOKa3ateneMm. EE cBoiicTBa M rpaduk.
CBoiicTBa u rpaduk KOpHs N-0ii CTENEeHN.

Tpuronomerpuveckass OKpPYKHOCTb, OIpEICICHHE TPUTOHOMETPUYECKHX  (YHKIUI
YHCJIOBOTO apryMeHTa.

Hauana MmaTeMaTH4Y€CKOI0 aHAJIH3A

IlocnemoBaTenbHOCTH,  CIOCOOBI  3aJaHMS  ITOCIIEJAOBATENIbHOCTEH.  MOHOTOHHBIE
IMOCJICA0OBATEILHOCTH.

Apudpmernueckass W TEOMETpHYECKass  Iporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. CymMMa 0€CKOHEYHO YOBIBAIOIIEH I'€OMETPUUYECKOM MPOrpeccuu.

dopmyna CI0XKHBIX MPOLEHTOB. Vcrnonb30BaHME MPOTPecCUM JUIsl PELIEHUS PeajbHBIX 3a/ad
MIPUKIIATHOTO XapakTepa.

MHo:xecTBa U JIOTHKA
MHoecTBO, onepanud Haja MHOXecTBamu. [[uarpammbl Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O aIlrapaTta Uil ONUCAaHUs PEATBbHBIX MPOLIECCOB U SBJICHUU, MPH

pElIeHNH 3aa4 U3 IPYTuX y4eOHbIX TPEIMETOB.

Omnpenenenne, TeopemMa, CIeJACTBHE, J0Ka3aTeIbCTRO.

11 KJIACC

Yuciaa 1 BLIYUCIECHUS
Harypanbubie u nensie uncina. [Ipu3Haku AeIUMMOCTH HEIbIX YHCEIT.
Crenenb C pallMOHaJIbHBIM NOKa3areneM. CBOWCTBA CTEIEHH.

Jlorapudm uucna. /lecaTuunble U HaTypajlbHbIE JOTapU(MBI.

YpaBHeHHUS U HEPABEHCTBA

[IpeobpazoBaHue BeIpaKEHUA, COAEPIKAIIMX JIOTAPU(PMBI.



ITpeoGpa3zoBaHue BEIPAXKEHUH, COJIEPIKAIINX CTENIEHN C PAlIMOHAIBHBIM [IOKA3aTENIEM.
[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHUS U HEPABEHCTBA.

Cucrembl NMHEHHBIX ypaBHEHUM. PeleHne NpuUKIaAHbIX 3a7ad C MOMOIIbIO CHCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUH U HEPABEHCTB.

HpI/IMCHeHI/Ie ypaBHCHPIfI, CUCTEM MW HCPABCHCTB K PCHICHUIO MATCMATHUYCCKUX 3adad U
3aJ1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

DyHKIUHN U TPaQUKH

Oynkuus. [lepuonuueckne  yHkuuu. IIpoMexyTkM MOHOTOHHOCTH — (DYHKIMH.
MakcuMymbl 1 MHHUMYMBI QyHKIH. HamOosbliee W HamMeHbIee 3HaueHWe (QyHKIMHM Ha
MIPOMEKYTKE.

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TPapUKH.

[TokazarenpHas u norapudpmMudeckas pyHKIMH, ©X CBOWCTBA U TPaPUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI A5 pelieHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Ucnonb3oBanue rpadukoB GyHKUUNA Ui UCCIEAOBAHMS MPOLECCOB U 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Havasa maTeMaTH4ecKoro anajimnsa
HenpepsiBHble pyHKIMN. METO HHTEPBAIOB /1JIsl pellIeHHs] HEPABEHCTB.
IIpousBoanas ¢pyHkiuu. ['eomerprueckuil 1 GpU3NUECKU CMBICI IPOU3BOTHOM.

IIpousBoaHblie 3neMeHTapHBIX QyHKIUI. DOopMyNbl HAX0XKICHHUS MTPOU3BOAHON CYyMMBI,
MIPOU3BEICHUS M YACTHOTO (DYHKLIMH.

HpI/IMeHeHI/Ie HpOI/ISBOI[HOﬁ K HCCICIO0BAHUIO (l)yHKI_II/II\/’I Ha MOHOTOHHOCTb H
OKCTPEMYMBI. Haxoxxnenue HanOOJIBIIEr0 ¥ HAUMEHBIIIETO 3HAUCHUS (I)YHKI_II/II/I Ha OTPEC3KE.

HpI/IMeHeHI/IC Hp0H3BOHHOﬁ IJIL HAXOXJACHUSA HAWTYyYHICro PCIICHHA B MPUKIIAAHBIX
3aavdax, A OnpeACIICHUA CKOPOCTH MTpOoLecCa, 3aJaHHOTO (bOpMyJ'IOfI NN l"pa(I)I/IKOM.



[lepBooOpa3nas. Tabnuia nepBooOpasHBIX.
Wuterpan, ero reoMeTpuyeckuid W (pu3nyeckwii CMbICI. BblyncieHne WHTErpajia Io

dopmyne Hetorona—JleiiOHuna.
INJIAHUPYEMBIE PE3YJIBTATHI

OcBoenne yuebHOTO TpeameTa «MaremMaTHKa» JOJDKHO OOECIeurBaTh IOCTHIKCHHE Ha
YpPOBHE CpeAaHero oOmero oOpa3oBaHUS CHEAYIONMX JUYHOCTHBIX, METAlpPEAMETHBIX U
MIPEIMETHBIX 00Pa30BaATEILHBIX PE3yIhTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE PE3ylbTAThl OCBOEHHUS MpPOrpaMMbl ydueOHOTO mpenmera «MaTemaTHKa
XapaKTePU3YIOTCS:

I'pasxmanckoe BOCIIMTaHHUE:

cOpPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU OOydarolerocs Kak aKTHBHOTO H
OTBETCTBEHHOT'O 4JIEHAa POCCHIMCKOIrO OOIIECTBA, MPEACTAaBICHHEM O MaTeMaTHYeCKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUI, Mpoleayp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHl W Mp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMH U HA3HAYCHUEM.

IlaTproTHYecKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBHIO POCCUNCKON T'Pa)JIaHCKON MJACHTUYHOCTH, YBAXKEHHUS K MPOLUIOMY
U HACTOSILIEMY POCCHICKOW MaTeMaTHUKH, IEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM
POCCHICKMX MaTeMAaTUKOB W POCCHMCKONW MaTeMAaTUYECKOM MIKOJIBI, K HCIOJB30BAHUIO ITHX
TOCTHKEHHH B IPYTUX HaYyKaxX, TEXHOJOTHUAX, chepax SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCIUTAHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH pocCHiickoro Hapona; c(HOpMHUPOBAaHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM IpPUMEHEHHEM
JOCTM)KEHUM HAayKM U JeSITeIbHOCThIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B MOCTPOEHHE
YCTOMUYUBOTO OyAyIIEero.

OCTEeTHYECKOE BOCIIUTAHNUE:

OCTCTUYCCKHUM OTHOIICHHUEM K Mupy, BKJIrO4as OCTCTUKY MaT€MaTUdYCCKUX
3aKOHOMepHOCTCﬁ, 06’BCKTOB, 3aaad, peH.IeHHﬁ, paCCY)I():[CHI/Iﬁ; BOCIIPUUMHYUBOCTBIO K
MaTEMAaTUYCCKHUM ACIICKTaM PAa3JINYHBIX BUI0B UCKYCCTBA.

dusnyeckoe BOCIUTAHKUE:




c(OPMHUPOBAHHOCTBIO YMEHHUSI TPHMEHATh MaTeMaTHYeCKWe 3HAaHUS B HHTEpecax
30pOBOrO U 0€30macHOro 00pas3a >KU3HM, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY 3/10POBbBIO
(3mopoBoe muTaHue, cOATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIBIXA, PEryisipHas (uznyeckas
aKTHUBHOCTH); (PU3UYECKOTO COBEPUICHCTBOBAHUS, NMPHU 3aHATUSX CIOPTHUBHO-03I0POBUTEIBHOM
JEATEIbHOCTBIO.

TpynoBoe BoCIIUTAHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIIOOHS; WHTEPECOM K Pa3IUYHBIM
cdepam mpodeccHoHATLHON JEATEFHOCTH, CBSI3aHHBIM C MAaTEMATUKOW M €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOD Oyaymiei mpodeccuu u pealn3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIE IUIaHbl; TOTOBHOCTbIO M CIOCOOHOCTBIO K MaTeMaTH4eckoMy oOOpa3oBaHUIO U
caM000pa30BaHNI0O HAa MPOTSHDKEHWU BCEW JKM3HU; TOTOBHOCTbIO K AaKTUBHOMY YYacTHIO B
pELIeHNH MPAKTHYECKUX 33/1a4 MaTeMaTUYeCKO HalpaBJIeHHOCTH.

DKOJOTHYECKOE BOCIUTAHHE:

c(OPMUPOBAHHOCTBHIO SKOJIOTUYECKON KYyJIbTYphl, MOHUMAHUEM BIMSHUS COI[HAIBHO-
SKOHOMHYECKHX IPOILIECCOB HA COCTOSIHUE NPHUPOAHOW M COLMAIBHOW Cpebl, OCO3HAHUEM
rI100aTPHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOieM; OpueHTaluuel Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHWM JJIs pelleHus 3a7ay B 00JacTU OKpYXalollel cpelbl, TIaHHPOBAHUS
ITOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCIIEICTBAN JUIsI OKPY>KAFOIIEH CpeJIbl.

LleHHOCTH HAYYHOI'O MO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKH, MOHUMAaHUEM MaTeMaTHYeCKO HayKu Kak cgepbl
YeJI0BEYECKOU NeATeNIbHOCTH, 3TAaNoB €€ Pa3BUTUS U 3HAYUMOCTH IS Pa3BUTHUS LUBUIIM3AIUY;
OBJIaJICHUEM SI3BIKOM MaTE€MaTHKH U MaTeMaTU4eCKOW KYJIbTypOW KaK CpPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBJISTh MPOEKTHYID M HCCIEIOBATENIbCKYIO JIEATEIbHOCTh
WHIUBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOSHHS MPOrpaMMbl yueOHOTO Tipeamera «MaTteMaTrKay
XapaKTepPU3YIOTCS OBJIaJIEHUEM YHUBEPCATbHBIMU HO3HABAM ENIbHBIMU OeliCIEUSAMLU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSIMU,  YHUBEPCATbHBIMU — PecyIsMUGHbIMU
oeticmeusamu.

1) Vhueepcanvhvle noznasamenvhule oelicmeus, obecneuusaion Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYEcco8 00yuaowuxcs (0ceoeHue memooos NOZHAHUS OKPYHCAIOWe20 Mupd,

npuUMeHeHUe 102U4eCKUX, UCCIe008ameNbCKUX Onepayul, yMeHut pabomams ¢ uHghopmayuet).

bas3oBrble jornueckne 1efCcTBUA:




BBISIBJIATh U XapaKTEPHU30BaTh CYLIECTBEHHBIC NMPU3HAKH MATEMAaTUYECKUX OOBEKTOB, MOHSATHIH,
OTHOIICHUH MEXAy TOHATHUAMH; (POPMYIUPOBATH OIpPENEICHUs] TOHATUH; YCTaHABIMBATbH
CYIIECTBEHHBIN NMPU3HAK KIACCU(PHUKAIIMU, OCHOBAHUS JUIsI 0000IICHUS U CPaBHEHUS, KPUTEPUHU
IIPOBOJMMOTO aHAJIM3a,;

BOCIPUHUMATh, (OPMYTUPOBaTH U NpPeoOpa3oOBBIBATh CYXICHHS: YTBEPAWUTENIbHBIE U
OTpULATENIbHbIE, €AMHUYHbIE, YaCTHBIE U OOLINE; YCIOBHBIE;

BBISBJIATH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS B (paKTax, TaHHBIX,
HAOMIONEHUSAX M YTBEPKACHUSX; TpeaaraTb KPUTEPHH ISl BBISIBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUNI;

JIeNaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX MW HHIYKTUBHBIX
YMO3aKIYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITETIbHO JI0KA3aTeIbCTBA MAaT€MaTUYECKUX YTBEPXKIACHUH (TpsSMbIE U OT
MPOTUBHOT0), BBICTPaUBaTh AapPryMEHTAlMI0, TPUBOJUTH MPUMEPHl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CHOCOO pelieHHus yuyeOHOW 3ajaduu (CpaBHUBATh HECKOJIBKO BapHaHTOB pEILEHUS,
BbIOMpaTh HanOoJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBrle ncclief0BaTEIbCKHAE JCHCTBHUS:

WCII0JIb30BAaTh BOIPOCHI KaK WCCIIEIOBATEILCKAN WHCTPYMEHT ITO3HAHUS, (DOPMYIHPOBATH
BOIPOCHI, (PUKCUpYIOIIHE MPOTHBOPEUYHE, NPOOJIeMy, yCTaHABIMBATH HCKOMOE H JIAHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MIPOBOJIUTH CAMOCTOSTEIBHO CIUTAHWPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHKE IO YCTAHOBJICHHUIO
OCOOCHHOCTCH MaTeMaTHYeCKOro OOBEKTa, SBJCHHS, IPOIECCA, BBISABICHHIO 3aBHCHMOCTCH
MEX Ty 00BEKTaMH, SIBJICHUSIMH, TIPOIICCCAMH;

CaMOCTOSITCIIBHO (hOPMYJIUPOBATh OOOOIECHUS W BBIBOJABI 10 pPe3yiIbTaTaM IPOBEAECHHOTO
HAOJTIOJICHUS, HCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
000011IeHMIT;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUIaTh MPEIOJI0KEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nadopmarmei:

BBISBJIATh JePUINUTH MHOOPMAIMK, JTAHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha BOMPOC U JUIS
peleHMs 3a/1a9H;

BBIOMpaTh  MHPOPMALMIO M3  HMCTOYHMKOB  Pa3jMYHBIX  THUIOB,  aHAJIM3UpPOBATH,
CHCTEMATH3UpPOBaTh M HHTEPIPETUPOBATh HMHGOPMAIMIO Pa3IUYHBIX BUAOB U  (HopMm
MIPEICTABIICHHSI,

CTPYKTYpUPOBaTh WH(POPMAIMIO, MPEICTABIATh €€ B Pa3MyYHBIX (OpMax, HIUTFOCTPHPOBATH
rpagu4ecKu;

OIICHUBATh HAAEKHOCTh MH(OPMAIIHH IO CAMOCTOSTEIILHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvHbie KOMMYHUKAMUGHBIE Oelicmeusi, 00ecneuueaom c@hopMupo8aHHoOCmy
COYUATBHBIX HABBIKOG 00YYAIOUUXCAL.

OO01enue:

BOCIIPpUHUMATH U (I)OpMy.TII/IpOBaTL CYXXJICHHUA B COOTBCTCTBUU C YCIIOBUAMU U LCIIAMU O6IJ.[CHI/I$I;
SICHO, TOYHO, I'PAMOTHO BBIPpA’KATh CBOIO TOYKY 3pCHUA B YCTHBIX H IIMCbMCHHBIX TCKCTAaX,
AaBaThb MOSACHCHUS 110 XOAY PCIICHUA 3aa4i, KOMMCHTHUPOBATH HOJ'Iy‘ICHHBIfI PE3yJIbTaT,

B X0J¢€ OGC}’)KI[CHI/ISI 3a1aBaTb BOIIPOCHI IO CYIICCTBY O6CY)KI[8.€MOI71 TEMBEI, HpOGJ’IeMBI,
pemaeMoﬁ 3aa4M, BBICKA3bIBATb HWACHU, HALCICHHBIC HA IOUCK PCHICHUS; CONOCTABJIATH CBOU



CYXJICHHsI C CYXJCHUSAMH APYrHMX YYACTHHKOB JUAJIOTa, OOHAPYKUBATh PA3IUUME U CXOJCTBO
MO3HILIUIT; B KOPPEKTHOH popme hopMyTUpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS;
NpCACTaBJIATE PE3YJIbTAaThl PCHICHUA 3aJjda4u, OKCICPUMCHTA, HCCICIO0BaHUA, IIPOCKTA,
CaMOCTOSITEJIbHO  BbIOMpaTh (opMarT BBICTYIUIGHHS C Y4€TOM 3agad NpPE3CHTAllMH U
0COOEHHOCTEH ayJUTOPUH.

COoTpyIHUYECTBO:

[IOHMMAaThb W UCHOJb30BaTh IPEUMYIIECTBA KOMAaHJHOM M WHIUBUAYAJIbHONW pabOThI Npu
pelieHny y4eOHbIX 3a/ay; MPUHUMATh IL€JIb COBMECTHOM JESTEIbHOCTH, IUIAHUPOBAThH
OpraHu3ali0 COBMECTHOM palOThI, pacmpenesiarh BHIBI padOT, MOTOBAPHBATHCS, OOCYXKIATh
MIPOIIECC U pe3yibTaT pabOThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBAaTh B TpYNIOBBIX (opmax paboTbl (0OCyXkIeHHs, OOMEH MHEHUH, «MO3rOBbIE
IITYPMb» U HHBIE); BBIIOJHATH CBOIO 4acTb pabOThl U KOOPJIMHUPOBATH CBOM JIEHCTBUS C
JPYTMMH WI€HaMU KOMAaHJbl; OLIEHMBATh KAayeCTBO CBOEro BKJIAJa B OOMIMHA MPOIYKT IO
KpUTEpUIM, cHOPMYJIMPOBAHHBIM YHYACTHUKAMH B3aUMOIEHCTBUS.

3) Vnusepcanvhvie pecynamuensle oeticmausi, 06ecneuugarom Qopmuposanue CMvlci08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

CamMooprauu3aims:

COCTaBJIAITh IUIaH, aJITOPUTM pEIICHUs 3aJaud, BbIOMpaTh CIOCOO pemHieHHsl ¢ y4ETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIaJIETh HaBbIKAMHU IO3HABATENBbHON pedIeKCuu Kak OCO3HAHMs COBEpIIAEMbIX ACUCTBUH U
MBICIIUTEIbHBIX ~ TMPOIIECCOB, WX  pEe3yJbTaTOB; BJIAAETh CIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJISl IIPOIIecca U pe3ysbTara PeleHusl MaTeMaTUYecKoil 3a1a4i;

MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpU pEIHICHWU 3aJaud, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, AAHHBIX, HAWJACHHBIX ONIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa LEIHU U YCIOBUSIM, OOBSICHATh MPUUUHBI JOCTUKEHUS UITU
HEIOCTHKEHHUSI ~ pe3yJIbTaTOB  JESATENbHOCTH,  HAXOOUTh  OMIMOKY, JaBaTb  OLEHKY
PHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

OcBoenue yqe6Hor0 Kypca «Aﬂre6pa U Ha4dajla MaTCMATH4YCCKOI'0 aHaJIn3a» Ha YPOBHC
CpCAHCTO O6IJ.ICFO 06pa30BaHI/I§I JOJIDKHO obecreunBaTh HAOCTUKCHUC CIICAYIOIHUX MPEAMCTHBIX
O6paSOBaTeJ'ILHI>IX pPE3yJIbTAaTOB:

10 KJIACC



Yucia ¥ BBIYHCIEHUS

OnepupoBaTh MOHATUSAMU: PALMOHAIBHOE U JEMCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHAs U
JeCATUYHAS IPOOb, MPOLICHTHI.

BemonsaTe apudMeTHuecKue omnepanud ¢ palHOHAIBHBIMA UM JICHCTBHTEIBHBIMU
YHUCJIAMM.

BoinonHATe npuOIMKEHHBIE BBIUMCIIEHUS, WCIIOJIB3YSl IIpaBWiIa OKPYIJIEHMs, JejaTh
IIPUKHUJIKY U OLIEHKY p€3yJIbTaTa BIYUCIICHUM.

OnepupoBaTh MOHATHSMH: CTENEHb C LEIbIM MOKa3aTejleM; CTaHAapTHas (GopMma 3amucu
JNEUCTBUTENBHOTO 4YMCIIa, KOPEHb HATYpaJbHOM CTENEHM; HUCIOJIb30BaTh MOIXOASIIYI0 (opMy

3armcu JICfICTBPITGJ'II:HI:IX YUCCIT I pCHICHUSA MMPAKTUYCCKUX 3a1a4 U IMPEACTABJIICHUA JaHHBIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAaHT€HC IIPOU3BOJILHOTO YIJIa; UCIIOJIb30BaTh
3aMuch MPOU3BOJIBLHOTO yIila yepe3 00paTHbIe TPUTOHOMETpUYECKHEe (DYHKIUH.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBaTh MOHATHSAMH: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO; II€JI0€, pallloHaIbHOE,
MppalMoHaIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

Boimonuate  mpeoOpa3oBaHUsi ~ TPUTOHOMETPUYECKMX  BBIDQKEHUW M pelaTh
TPUTOHOMETPUYECKHUE YPAaBHEHHUSI.

BemmoaHsTh Hp606pa3OBaHI/I$I HEJIbIX, pallMOHAJIBHBIX W HpPpallMOHAJIbHBIX BBIpa)KeHI/Iﬁ n
peiaTb OCHOBHBIC THIIbI LHECJIBbIX, pallMOHAJIbHBIX U HPPALIHOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

[IpumeHsTh ypaBHEHHs] M HEPABEHCTBA JUIS PELICHHs] MAaTeMAaTUYECKUX 3a/1a4 U 3aJa4d U3
Pa3IMYHbBIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

MO,Z[GJ'II/IpOBaTB pCaIbHBIC CHUTyallUKM Ha SA3bIKC anre6pLI, COCTAaBJISAAITb BbIPAKCHUA,

YpaBHCHHA, HCPABCHCTBA II0 YCJIOBHUK 3aJja4u, HUCCICAOBATL IIOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHUEM allllapara anre6pbl.

DyHKUUH U TPapUKU

OmnepupoBaTh MOHATUAMU: (PYHKIMS, CIOCOOBI 3a/laHus (DYHKIIMHU, 00JIACTh ONpeIEICHUs U
MHO>KECTBO 3HaueHUH pyHKuMHU, rpapuk GyHKIIMH, B3aUMHO OOpaTHbIEe (QYHKIUH.

OnepupoBaTh MOHATUAMU: YETHOCTH U HEYETHOCTh (PYHKUMH, HYIH (QYHKIHH,
IIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBatk rpaduki GyHKIMNA U1 PELIeHNs ypaBHEHUH.



Ctpouth M uuTath rpadUKu JTUHEHHON (YHKIUHU, KBAAPATUYHON (YHKLIWHU, CTETIEHHON
(YHKIUY C LEIBIM ITOKa3aTeNEM.

Wcnonb3oBate rpaduku GyHKIUNA IS UCCIIEIOBAHUS MPOILIECCOB UM 3aBUCUMOCTEH IMPHU

pelIeHN: 3a/1a4 M3 JAPYTUX Y4eOHBIX MPEJAMETOB M PEANbHOM KU3HHU; BBIpAXaTh (OpMyIaMu
3aBUCHMOCTH MEXy BEITUYMHAMU.

Hauana MmaTeMaTHYeCKOI0 aHAJIH3A

OHepI/IpOBaTB IIOHATHUAMU:. IIOCJIECA0OBATCIIBHOCTD, apI/I(i)MeTI/ILIeCKaSI n TeoMeCTpUYCCKas
HPOTPECCHH.

OrnepupoBaTh MOHATUSIMH: OECKOHEUHO YOBIBAOIIAsi TeOMETpUYEcKasi MpoTrpeccusi, Cymma
0ECKOHEYHO yObIBaIOIIEH reOMETPUYECKON IPOTPECCHH.

BallaBaTB MMOCJICA0BATCIIBHOCTU pa3JINYHbIMHA croco0amu.

Hcnonp30BaTh CBOWMCTBA IMOCIEAOBATEIFHOCTEH W TPOTPECCHH ISl PEIICHHUS pPealbHBIX
3a7a4 MPUKIIATHOTO XapaKTepa.

MHuo:kecTBa M JIOTHKA
OnepupoBaTh MOHITHAMU: MHOKECTBO, OTIEPAIIUU HAJlT MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisi OMUCaHUs peabHbIX MPOLIECCOB
U SIBIICHUM, P PEIICHUH 3a]1a4 U3 IPYTUX Y4eOHBIX MPEAMETOB.

OHepI/IpOBaTb IMOHATHUAMU: OIIPEACICHUEC, TCOPEMA, CIICACTBUC, 10KAa3aTCILCTBO.

11 KJIACC

Yuciaa 1 BLIYUCIECHUSA

OHepI/IpOBaTB MOHATUAMU: HATYPAJIBHOC, MCJIOC HYUCIO; HUCIOJb30BAThH MPU3HAKU
ACJTIMMOCTH LCJIbIX YHUCCII, PA3JIOKCHNUEC YUCJIa HAa TPOCTBIC MHOXKUTCIIN JJId pCHICHUA 3a1a4.

OHCpI/IpOBaTB MOHATUCM!: CTCIICHL C PALITMOHAJIBHBIM ITIOKA3aTCJICM.

OHepI/IpOBaTB TIOHATUSAMMU J'IOl“apI/I(I)M quciia, J€CATUYHBIC U HATYPAJIbHBIC HOFapI/I(bMLI.



ypaBHeHHﬂ N HEPABCHCTBA

[IpumensTh CBOMCTBA CTENEHW s IpeoOpa3oBaHUS  BBIPAXKEHHI; ONEpUpOBaTh
MOHATUAMM: IIOKA3aTe€IbHOE YPABHEHHWE M HEPABEHCTBO; pellaTh OCHOBHBIE  THIIBI
II0KA3aTEeIbHBIX YPABHEHHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMs BBIPAXKCHHH, COACPIKAIIMX JOTapu(Mbl; OIEPUPOBATH
MOHATUAMM: JIOTAapU(PMHUUYECKOE YpPAaBHEHME U HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIbI
Jorapu(pMUUECKUX YpaBHEHUH 1 HEPABEHCTB.

Haxonuts pemenus npocTenimmx TPUrOoHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUU U €€ pelIeHue; UCI0JIb30BaTh
CUCTEMY JINHEWHBIX YPaBHEHUM JUIS PELICHUs] IPAKTUYECKUX 3a/1a4.

Haxonute penieHus npoCTEHIINX CHCTEM M COBOKYIMHOCTEN PALMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB.

MO)IGJ'IHPOB&TB pPCAJIbHBIC CHUTyallUKM Ha SA3bIKC anre6pI>I, COCTaBJIAATb BBIPAKCHUA,
ypaBHEHUsI, HEPABEHCTBA M CHCTEMBI 110 YCJIOBHUIO 331a4M, UCCIIEIOBATh MOCTPOCHHBIC MOJICIHU C
WCIIOJIb30BAHUEM allliapara ajareOpsl.

DYyHKUUM U TPaPUKH

OnepupoBaTh MOHATUSAMU: NlepuoanYecKas (YHKIUS, TMPOMEKYTKH MOHOTOHHOCTH
(GyHKIHMM, TOYKH SKCTpeMyMma (DYHKIUH, HauOoJjblllee U HaUMEHblIee 3HAa4eHHs] (QYyHKIUM Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX JIIs HcclieA0BaHus (DYHKIIMH, 3a1aHHOM rpa@rKOM.

OnepupoBaTb  MOHATHSAMHU:  rpadUKd  TOKa3aTeNbHOM,  Jlorapu@MHUUeckod  H
TPUTOHOMETPUYECKUX (PYHKUUN; N300pakaTh X HA KOOPJAWHATHOW TUIOCKOCTH U HCIIOJIb30BATh

JJI1 pCIICHUA ypaBHCHI/Iﬁ H HCPABCHCTB.

N300paxaTh Ha KOOPAMHATHON IUIOCKOCTH TpaduKd JUHEHHBIX ypaBHEHHH U
WCIOJIb30BATh UX YIS PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUH.

Hcnonw3oBate rpaduku (yHKUMN I UCCIEIOBAaHUS MPOIECCOB M 3aBUCHUMOCTEH U3
JPYruX y4eOHBIX TUCIUILIMH.

Hagana MmaTeMaTH4€CKOI0 aHAJIH3A

OHepI/IpOBaTB MOHATHUAIMU: HCIIPCPBIBHAS (I)YHKI_II/IH; MMpoOn3BOJHAA (bYHKLII/II/I; HCIIOJIB30BAaTh
FCOMeTpI/I“ICCKI/Iﬁ u (I)I/I3I/I‘{eCKHI>'I CMBICJI HpOI/I3BO,Z[HOI>'I JJI pCUICHUS 3a1a4.



HaxonuTh mpou3BOAHBIE SIIEMEHTAPHBIX (YHKIWH, BBIYUCIATH MPOHU3BOJHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (DYHKITHIA.

Wcnonb3oBaTh NpOM3BOAHYIO U MCCIENIOBAaHHA (QPYHKUMM HAa MOHOTOHHOCTH H
AKCTPEMYMBI, IPUMEHSATH PE3yJbTaThl UCCIIET0BAHUS K IOCTPOCHUIO IPaPUKOB.

Hcmons30BaTh MMPOU3BOAHYIO UIA HAXOXACHHA HAWITYYIICTrO PCHICHUA B INPUKIIAJHBIX, B
TOM 4YHUCJIC COIMAJIBHO-O3KOHOMHNYCCKHX, 3aJadax.

OnepupoBaTh MOHATUSAMU: MEPBOOOpa3HAss M HMHTErpaj; MOHMMATh I€OMETPUYECKUH U
(bu3nyecKuil CMbICI UHTETpaa.

Haxonuth mepBooOpa3Hble 3JIEMEHTAPHBIX (YHKIIHH; BBIYUCISATH HHTETPAT MO0 (GopMyIIe
Herorona—Jleiiouumna.

Pemats mpukianHele 3a7add, B TOM YHCIE COIUATbHO-DKOHOMUYECKOTO U (PU3MUECKOTrO
XapakTepa, CpeACTBAMHM MaTeMaTUYCCKOrO aHaIu3a.
TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBaHue pa3aennoB v TEM IpOrpaMMbl KonnuecTBo 4yacoB €
n/m Bcero Kontponeueie — Ilpaktuueckue C
paboTsl paboThI
1 MHoOXecTBa parMOHAIBHBIX U IEHCTBUTEILHBIX YUCE. 14 1 Bubanc
ParonanbHbIe ypaBHEHUST B HEPAaBEHCTBA https://
2  Oysknuu u rpaduku. CTENeHb C MeJbIM ToKa3aTeaeM 6 bubmuc
https://1
3  Apudmernueckuii KOpeHb N—oi creneHu. MppannonanbHbIe 18 1 bubuc
YpaBHCHHMSI K HEPABEHCTBA https://
4 ®opmysbl TPUTOHOMETPUU. T PUTOHOMETPHYECKHIE YPAaBHEHUS 22 1 bubuc
https://1
5  IlocienoBarenbHOCTH U IPOTPECCUH 5 bubuc
https://1
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN 3 1 Bubnuc
https://1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
11 KJIACC
No HammeHoBaHMe pa3/ieiioB ¥ TEM MPOrPaMMbl KonmyectBo vacoB
n/m Bcero Kontponeabie — Ilpakrtu
paloThI padc
1  Crenens c panmoHanbHBIM MoKazareneM. [lokazarenbHas 12 1

¢ynkuus. IToka3arenbHble ypaBHEHUSI U HEPAaBEHCTBA

2 Jlorapudmuueckas ¢pynkuus. Jlorapupmuueckue ypaBuenus u - 12
HEpaBEHCTBA

3  Tpuronomerpuueckue QYHKIUH U UX TPaAPUKH. 9 1
Tpuronomerpudeckue HepaBEHCTBA

4 TlpousBonHas. [IpuMeHeHre MPOU3BOIHON 24 1


https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

HaumenoBaHue pa3ziesnioB U TEM IIPOrpPaMMBbI

WHterpan u ero npuMeHeHUst
Cucrembl ypaBHEHUH
HarypaneHble u nensie uyncna

[ToBTOpeHue, 0600IIeHNE, CUCTEMATU3AIINS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
IMOYPOYHOE IVTAHUPOBAHUE

10 KJIACC

Ne Tema ypoxka

n/m

1  MHoxecTBo, onepamuu HaJ MHOXecTBamMu. JluarpaMmbl

10

11

12

13

14

Ditnepa—Benna

Panumonansabie unciaa. OOBLIKHOBEHHEIE U JECITUYHBIE
JIpoOH, TPOLIEHTHI, 0ECKOHEUHBIE MIEPUOTUIECCKUE APOOH

Apudmernueckue ornepanuu ¢ palioHaIbHBIMU YHCIaMH,
peoOpa30BaHMs YUCIOBBIX BhIPAXKEHHMA

[Ipumenenne npoOeii ¥ MPOLICHTOB ISl PEIICHUS
MPUKIAAHBIX 3a7a4 U3 Pa3IMYHBIX OTpacieil 3HaHUN 1
peanbHOM KU3HU

[Ipumenenue qpobeii ¥ TPOLEHTOB I PELICHUs
MPUKJIAIHBIX 3a71a4 U3 Pa3jIMYHbIX OTpaciiel 3HaHul 1
peanbHOM KU3HU

HeicTBuTenbpHble yncia. PanponaabHbie U
HppaMOHAJIbHBIE YHCIIa

Apudmernueckue onepanuu ¢ IeHCTBUTEIbHBIMHI YUCIIaMU
[TpubnmxkEHHBIE BBIYUCIICHUS, IPABUIIA OKPYIJICHHUS,
MIPUKHUKA U OL[EHKA Pe3yIbTaTa BEIYMCICHUIN

ToxxaecTBa U TOKIECTBEHHBIE TIPE0OpPa30BaAHUS
YpaBHEHME, KOPEHb YPAaBHEHUS

HepaBeHcTBO, pelieHre HepaBeHCTBA

Metox uHTEpBAIIOB

Perienue 1ensix U ApoOHO-PAIMOHANBHBIX YPaBHEHUH U

HCPAaBCHCTB

KonTtponsHas paborta o Teme "MHOXKECTBaA pallMOHATBHBIX
U JCMCTBUTENHHBIX UnceN. PalimoHansHble ypaBHEHUS U

KonunuectBo yacos

Bcecero KontposbHbie IIpaxtn

paboThI
9
12 1
6
18 2
102 6

pab«

KomnnuectBo yacos

Bcero KontpomibHbie
paboThI

[IpakTrueckue
paboThI


https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389

Ne Tema ypoxka KomnyecTBo 4yacos

n/n Bceero Kontponsasie —IIpakTrueckue
paboThI paboThI
HEpaBEHCTB"
15 ®ynknws, ciocoOsl 3aanus GyHKuu. B3anmuo obparasie 1
GbyHKITII
16 T'paduk ¢pyakmum. O0IacTh ONpPENCIICHUS U MHOKECTBO 1
3HadeHuil pyHkun. Hymn @yaxmum. [Tpomexxyrku
3HAKOIOCTOSIHCTBA
17 Yérubie u HeUETHBIE (PYHKIIUU 1
18 Crenens ¢ nenbiM nokazareneM. CtannaptHas popma 1

3aIUCH JEMCTBUTEIBHOTO YHCIIA

19 MHcnonws3oBanue MoaXomsmIen (OPMBI 3aITUCH 1
NEMUCTBUTENBHBIX YHCEN /7S PELICHHs] MPAaKTUYECKUX 3aj1au
Y TIPEJICTaBJICHUS TaHHBIX

20 CremnenHast QyHKIHS ¢ HATYPAITBHBIM U IIEITBIM 1
nokasaresnem. E€ coiicTBa u rpaduk
21 Apudmernveckuii KOpeHb HATYPATLHOW CTETICHU 1
22 Apudmernveckuii KOpeHb HATYPAILHOW CTETICHU 1
23 CaoiicTBa apu(hMETHUECKOTO KOPHSI HATYPaJIbHON CTENIEHU 1
24  CaoiicTBa apu(hMEeTHUECKOTO KOPHSI HATYPaJTbHON CTENIEHU 1
25 CaoiicTBa apu(hMETHUECKOTO KOPHSI HATYPaIbHON CTEIIEHU 1
26 [leticTBus ¢ apuMETHUECKUMHU KOPHSAMU N—O CTENEHU 1
27 JlevictBus ¢ apuMETHUSCKUMHU KOPHSAMHU N—OW CTENEHU 1
28 JleticTBHs ¢ apuPMETHUYESCKUMHU KOPHSAMHU N—OW CTENEHU 1
29 JletictBus ¢ apuPMETHUYECKUMHU KOPHSAMHU N—OW CTENEHU 1
30 [etictBHs ¢ apuPMETHISCKUMHU KOPHSAMHU N—OW CTENEHU 1
31 Pemenne uppanMoHaIbHBIX YPaBHEHUI 1 HEPABEHCTB 1
32 Pemienne uppanMoHaIbHBIX YPAaBHEHUI 1 HEPABEHCTB 1
33 Pemenne uppanmoHaIbHBIX YPaBHEHH U HEPABEHCTB 1
34 Pemienne uppanMoHaIbHBIX YPAaBHEHUI 1 HEPABEHCTB 1

35 Pemenue uppanroHagIbHBIX YPAaBHEHUN U HEPABEHCTB 1


https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e

n/n

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

Tema ypoka

CoiicTBa u rpaduk KOpHS N-0il CTETICHN
CBoiicTBa u rpaduk KOpHSI N-0il CTETIEHN

KonTtponeHast padota o Teme "Apudmernieckuii KOpeHb
N—oi1 crenenu. MppannoHanbHble ypaBHEHUS U
HepaBeHCTBA"

CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa

CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIOBOTO
aprymeHra

ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIOBOTO
aprymeHra

TpuroHomerpuueckas OKpyKHOCTb, OTIPEJIETICHUE
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpy>KHOCTb, OIIPeIeIICHNE
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa
OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI
OcCHOBHBIE TPUTOHOMETpPUYECKHE POPMYIIbI
OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI
OcHOBHbBIE TPUTOHOMETpUYECKUE HOPMYJIBI
[IpeoOpazoBanye TPUTOHOMETPUUECKUX BBIPAXKEHUN
[IpeoOpazoBanye TPUTOHOMETPUUECKUX BBIPAKEHUN
[IpeoOpazoBanye TPUTOHOMETPUUECKUX BBIPAKEHUN
[IpeoOpazoBanHye TPUTOHOMETPHUUECKUX BBIPAKEHUN
[IpeoOpazoBaHme TPUTOHOMETPUUECKUX BBIPAKEHUN
Pelienne TpuroHOMeTpUYECKUX YpaBHEHUN

Pemenune TpUroHOMETpUUECKUX YPAaBHEHUM

Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM

KomnnuectBo yacos

Bcero KontposnbHbie
paboThl

IIpakTrueckue
paboThI


https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0

Ne Tema ypoxka KomnyecTBo 4yacos

n/n Bceero Kontponsasie —IIpakTrueckue
paboThI paboThI

57 PemieHue TpUroHOMETPUUYECKUX YPaBHEHUN 1

58 Pemenne TPUTOHOMETPUYECKUX YPaBHEHHUN 1

59 Pemenne TPUTOHOMETPUIECKUX YPaBHEHHUN 1

60 OO6o6menue mo reMam "OCHOBHBIE TPUTOHOMETPHUUECKHE 1

dhopmynsl. TpuronHoMerpudeckrue ypaBHeHHS "

61 KonTpomnbHas paboTa o teme "®opmyssl TpuroHomerpun. 1 1
Tpuronomerpuueckue ypasHenus'"/Becepoccuiickas
poBepoyHasi paboTa

62 HroroBas KoHTpOJIbHAS paboTa / Beepoccuiickas 1 1
MpoBepoyHasi paboTa

63 OO0oOmIeHne, cucTeMaTu3aIs 3HaHUH 3a Kypc anreOphl | 1
HayaJ MaTemaTudeckoro aHanusa 10 kmacca

64 Apudmerndeckas U reoOMeTpHUYECKast TPOTPECCUH. 1
Hcnonp30BaHne MPOTPECCHH ISl PEIICHUS PEaTbHBIX 3a/1a9
MPHUKIIJHOTO XapakTepa

65 beckoHeuHo yObIBaroIas TEOMETPUUECKAS MPOTPECCHSI. 1
CymMa GecKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON
Mporpeccun
66 dopmysa CIOKHBIX MPOIEHTOB 1
67 dopmysa CIOKHBIX POIEHTOB 1
68 OO0o06meHne, cucTeMaTH3alys 3HaHUH 3a Kypc anreOpbl 1 1
Hayajl MaTeMaruyeckoro ananusa 10 kimacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
11 KJIACC
Ne Tema ypoxka KonunuecTBo 4yacos
/I Bcero Kontponbabie IIpakTrue
paboThI paboTh
1 Crenenb ¢ panrioHaIbHBIM MOKa3aTelIeM 1
2  CaoiicTBa cTENeHU 1
3  IIpeobOpazoBanue BeIpaXKEHUM, COAEPKAIINX pallMOHALHBIE 1
CTETIeHH
4 TIpeoOpazoBaHue BBIPAXKEHHM, COIEPIKAIIUX PAIIMOHATBHbBIE 1
CTETIeHH
5 Ilpeobpa3zoBaHue BBIpaXKEHUN, COAEPIKAIINX PAlMOHAILHBIE 1
CTETIeHH

6 IlokazaTenbHbIe YpPaBHCHUA U HCPABCHCTBA 1


https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c

Ne Tema ypoxka KomnuecTBo yacos

n/n Bcero Kontposbhbsie [IpakTnyec
paboThI paboTb

7 Iloxa3aTenbHble YpaBHEHUsI U HEPABEHCTBA 1

8 IlokazaTtenpHbIC YypaBHEHUS M HEPABEHCTBA 1

9 I[loka3aTtenpHbIC YpaBHEHUS M HEPABEHCTBA 1

10 Tloxa3aTenbHBIC YypaBHEHUS M HEPABEHCTBA 1

11 Tloka3atenbHas (yHKUMs, €€ CBOICTBA U I'paduk 1

12 KourpombsHas padota o teMe "CTeneHb ¢ palMOHATEHBIM 1 1

nokasarenem. [lokazarensHas ¢pyHkuus. [lokazarensHbie
YpaBHEHUS U HEpAaBEHCTBA"

13 Jlorapudm uncia 1
14 JlecaTMuHbIE M HAaTypaJIbHbIE JIOTApU(MBI 1
15 TIpeoOpa3zoBaHue BeIpaXEHUH, COAEPIKAMINX JIOTapUPMBI 1
16 TIIpeoOpa3zoBaHue BeIpaXEHUH, COAEPIKAMINX JIOTaApUPMBI 1
17 TIpeoOpa3zoBaHue BEIpaXEHUH, COEPIKAIINUX JOTAPUPMBI 1
18 TIIpeoOpa3zoBaHue BhIpaXEHUH, COEPIKAMINX JIOTapUPMBbI 1
19 Jlorapudmuueckue ypaBHEHUS U HEPaBEHCTBA 1
20 JlorapupmMuueckue ypaBHEHUS M HEPABEHCTBA 1
21 Jlorapudmuyeckue ypaBHEHHs U HEPABEHCTBA 1
22 Jlorapudmudeckue ypaBHEHHs U HEPABEHCTBA 1
23 Jlorapudmuyeckas ¢pyHkuus, e€ cBoiicTBa u rpaduk 1
24 Jlorapudmuueckas QyHKIMs, €€ CBOWCTBA U IrpaduK 1
25 TpuroHomerpuyeckre QyHKIUU, UX CBOUCTBA U TpauKH 1
26 TpuroHomerpuyeckre QyHKINU, UX CBOUCTBA U TpauKH 1
27 TpuroHoMmerpuueckre QyHKIUU, UX CBOUCTBA U TpaduKu 1

28 TpuroHomerpuueckre QyHKINU, UX CBOUCTBA U TpaduKu 1


https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d

Ne Tema ypoxka KomnuecTBo yacos

n/n Bcero Kontposbhbsie [IpakTnyec
paboThI paboTb

29 IlpumMepsl TPUTOHOMETPUIECKUX HEPABEHCTB 1

30 IIpumepsl TPUTOHOMETPUIECKUX HEPABEHCTB 1

31 IIpumepsl TPUTOHOMETPUIECKUX HEPABEHCTB 1

32 TlpumMepsl TPUTOHOMETPUIECKUX HEPABEHCTB 1

33 KonTtpospHas paboTa o teme "Jlorapudmudeckas GpyHKIIUS. 1 1

JlorapudmMuueckue ypaBHEHUS U
HepaBeHCTBa. T puroHoMeTpuyeckne GyHKINU U UX
rpaduxu. Tpuronomerpuueckue HepaBeHCTBa"

34 HenpepsiBHBIE QYHKIIUT 1
35 Meroa HHTEPBAJIOB IS PEIICHUS HEPABCHCTB 1
36 Meroa HHTEPBAJIOB IS PEIICHUS HEPABCHCTB 1
37 IlpousBomHas GpyHKIHH 1
38 [IlpousBomHas GpyHKIHH 1
39 T'eomerpuueckuii 1 GU3NUECKUA CMBICIT TIPOU3BOTHON 1
40 Teomerpuyeckuii M GU3HUCCKUI CMBICI TPOU3BOIHON 1
41 TIpou3BOJHBIE JIEMEHTAPHBIX (DYHKIIHIA 1
42 IIpou3BoHBIC ANEMEHTAPHBIX DYHKIUI 1
43 TIpousBojgHasi CYMMBI, IPOU3BEACHHUS, YACTHOTO (YHKIIHIA 1
44  TIpowusBogHasi CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIMI 1
45 TIpousBoJHAas CyMMBI, IPOU3BEAEHUS, YACTHOTO (DyHKIUH 1
46 IIpumeHeHue NMPOU3BOIAHOM K UCCIIEIOBAHUIO QYHKIUI Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

47 TlpumeHeHue NMPOU3BOJAHOM K UCCIIEOBAHUIO QYHKIUI Ha 1
MOHOTOHHOCTb M SKCTPEMYMBI

48 TlpumeHeHue MPOU3BOIHOM K MCCIIEOBAHUIO GYHKIUI HA 1
MOHOTOHHOCTb M SKCTPEMYMBI

49 TIpumeHeHue MPOU3BOAHOM K UCCIIEOBAHUIO QYHKIUI Ha 1


https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
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Ne Tema ypoxka KomnuecTBo yacos

/11 Bceero Konrtpoisbhbeie [IpakTuuec
paboThI paboTb

MOHOTOHHOCTB M SKCTPEMYMBI
50 HaxosxneHrne HauOOJIBIIETO U HAMMEHBIIETo 3HaueHus GyHkuun 1

Ha OTpe3Ke

51 HaxoxxneHne HauOOoIBIIETO U HAUMEHBIEro 3HaueHus Gpynkuun 1
Ha OTpe3Ke

52 HaxoxneHune HauOOoJIBIIETO U HAMMEHbBIETo 3HaueHus GpyHkuun 1
Ha OTpe3Ke

53 HaxoxneHne HauOOJIBIIETO U HANMEHBIIETO 3HaueHns GyHkoun 1
Ha OTpe3Ke

54 HaxoxeHue HauOoJbIIero 1 HAMMEHbIIEro 3HaueHus GyHkuun 1
Ha OTpe3Ke

55 HaxoxeHue HauOOoJIbIIEro ¥ HAaMMEHbIIEro 3HaueHus: pyHkuun 1
Ha OTpe3Ke

56 [IpumMeHeHMe MPOU3BOIHON ISl HAXOXKACHUS HAWITYUIIETO 1

PEIICHHMA B MPUKIAAHBIX 3agavdax, IJd OMPEACIICHUSA CKOPOCTH
npoiiecca, 3aJaHHOTo (HOPMYJION HITH rpaduKOM

57 KontponbHas padota o reme "[IpousBoanas. [Ipumenenue 1 1
MPOU3BOJHOMN"
58 [IlepBooOpa3nas. Tabmuia mepBooOpa3HBIX 1
59 IlepBooOpa3nas. Tabmauiia mepBooOpa3HbIX 1
60 MHHrerpai, reoMeTpUUECKUN U PU3NUECKUA CMBICT HHTETpajia 1
61 MWHrerpai, reoMeTpUUECKUN U PU3NUECKUA CMBICT HHTETpaja 1
62 MWHrerpai, reoMeTpUUECKUN U PU3NUSCKUA CMBICT HHTETpaja 1
63 Beruucnenue unrerpana mno gopmyne Herotona—Jleitbnuia 1
64 Beruucnenue unterpana o gopmyne Herorona—1JleitOnuna 1
65 Breruucnenue unrterpana o gpopmyne Herorona—1JleitOnuna 1
66 Beruncnenue uarerpana no popmyne Herorona—IJleitbnuna 1
67 Cucrembl TMHEHHBIX YpaBHEHUIN 1
68 Cucrembl TMHEHHBIX YpaBHEHUIN 1
69 PemieHue MpUKIATHBIX 33/1a4 C IOMOIIBIO CHUCTEMBI JTMHEWHBIX 1
ypaBHEHUH
70 PemieHue MpUKIATHBIX 3324 C TTIOMOIIBIO CUCTEMBI THHEHHBIX 1

ypaBHEHUH
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Ne Tema ypoxka KomnuecTBo yacos

/11 Bceero Konrtpoisbhbeie [IpakTuuec
paboThI paboTb

71 Cuctembl 1 COBOKYITHOCTH II€JIBIX, pAllMOHAIbHBIX, 1
HPPaIMOHAIILHBIX, MIOKA3aTEeIbHBIX, JIOTAPUPMUICCKAX
YPaBHEHUH U HEPABEHCTB

72 CucTteMbl U COBOKYITHOCTH IEJBIX, PAIIMOHAIBHBIX, 1
HPPAaIMOHAIILHBIX, IIOKA3aTEeIbHBIX, JIOTAPUPMUICCKAX
YPaBHEHUH U HEPABEHCTB

73 Cucrembl ¥ COBOKYITHOCTH LIEJBIX, PAIHOHAIBHBIX, 1
HppalMOHANIbHBIX, IOKA3aTEJIbHBIX, JIOTAPUPMUUIECKUX
YPAaBHEHUN U HEPABEHCTB

74 Cuctembl U COBOKYITHOCTH LEJNbIX, PAllMOHAIBbHBIX, 1
MppalMOHANIbHBIX, IOKA3aTEeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

75 Hcnonws3zoBanue rpagukoB GyHKIUN Ui pellieHns ypaBHeHui u = 1
CUCTEM

76 Hcnonws3zoBanue rpagukoB GyHKIWH IS pelieHus ypaBHeHuii = 1
CUCTEM

77 llpuMeHeHue YypaBHEHMI, CUCTEM U HEPABEHCTB K PEHICHUIO 1
MaTeMaTHYeCKHX 3aa4 ¥ 3ajjad U3 pa3iInydHbIX oOnacTel HayKu
U peaTbHOM JKU3HU

78 KontponbHas padoTa o teme "MHTErpan u ero npuMeHEeHHS. 1 1
CucrteMbl ypaBHEHHIT"
79 HarypanbHble U 11ebIe YMCIIa B 3a7]a4ax U3 PealbHOM KU3HU 1
80 HarypanbHbIe U IeNbIe YMCIa B 3a/1a4aX U3 PEaIbHOM KU3HU 1
81 HarypanbHble U IeNbIe YMCIa B 3a/1a4aX U3 PeallbHOM JKU3HH 1
82 IlpusHaku JEIMMOCTHU LEIBIX YHCEIT 1
83 IlpusHaku JEIMMOCTH LEJBIX YHCEIT 1
84 IlpusHaku JEIMMOCTHU LEIbIX YHCEIT 1

85 [IloBTOpenue, 06o0MIeHNne, CHCTEMAaTH3aIUsl 3HAaHUW. Y paBHECHUS 1
86 IloBTOpenue, 0000IIEHNE, CHCTEMATU3AIINS 3HAHHA. Y paBHEHUS 1
87 TloBTOopenue, 0000IIeHNE, CHCTEMATU3AIINS 3HAHUA. Y paBHEHUS 1
88 IloBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS 3HAHUH. Y paBHEHHUS 1
89 TIloBTOpenue, 0000IIEeHHE, CHCTEMATH3AIINS 3HAHHIA. Y PaBHEHUS 1

90 TIloBTOpenue, 000OIIECHNE, CHCTEMATH3AIIS 3HAHHIA. Y PaBHEHUS 1


https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
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https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
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Ne Tema ypoxka KomnuecTBo yacos

n/n Bcero Konrtponbnbie IIpakTruec
paboThI paboTb
91 TloBTOpeHue, 0000IICHHE, CHCTEMATH3AIIHS 3HAHHH. 1
HepasencrtBa
92 TloBTOpeHue, 0000IICHHE, CHCTEMATH3AIIHS 3HAHHH. 1
HepasencrBa
93 TloBTOpeHue, 0000IIEeHNE, CHCTEMATH3AITIS 3HAHHHA. 1
HepasencrBa
94 TloBTOpeHwue, 0000IIECHHE, CHCTEMATH3AIIHS 3HAHHH. 1
HepasencrtBa
95 TloBTOpenue, 0000MmIEeHNE, ccTeMaTH3aIus 3HaHUH. CHCTEMBI 1
YpaBHEHU U
96 TIloBTOpeHwme, 0000mIeHHE, crucTeMaTH3aIus 3HaHUH. CHCTEMBI 1
YpaBHEHUU
97 TloBTOpeHwue, 0000mIeHHE, CUCTEMAaTH3AIHS 3HaHHA. DYHKITNN 1
98 TIloBTOpeHme, 0000MIeHHE, CUCTEMAaTH3AIHS 3HaAHHA. DYHKITNN 1
99 MHroroBas KOHTpOJBHAS padboTa 1 1
100 HTorosasi KoHTpOJbHas paboTa 1 1

101 OO6oOmenue, cucTeMaTr3alys 3HaHUK 3a Kypc anreOpsl 1 Havan 1
Maremaruueckoro ananu3za 10-11 kimaccon

102 O6o0menue, cucTeMaTr3alys 3HaHUH 32 Kypc anreopsl 1 Havan 1
Martemartuudeckoro anaiu3za 10-11 kimaccon

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME 102 6 0

MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon . .
RGO ITpoBepsiembie mpeAMeTHBIE Pe3YIbTATHI 0CBOEHHUS OCHOBHOI 00pa30BaTeIbHOM
MPOrPaMMBbI CPeTHEro 001ero 0d0pa3oBaHusi
pe3yiabraTa
1 Uucna v BEIYHACICHUS

11 OHCpI/IpOBaTI) NOHATHUAMU. pPAlVOHAJIBHOC W JICCTBUTENIbHOE qucClJIo, OOBIKHOBCHHAS H
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Kopg

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS 0OCHOBHOI 00pa3oBaTe/IbHOM

MPOBEPIEMOro NPOrpaMMbI Cpe/iHero 0011ero o6pa3oBaHus
pe3yJabTaTa
JeCATHYHASI POOb, TPOICHTEHI
1.2 BeImonuaTe apupMeTHUECKIE ONepaliiy ¢ PAHOHATEHBIME U ICHCTBUTEIBHBIMU YUCIAMU
13 BeIimonusaTe npubamKEHHbIE BBIHCIICHHS, UCTIONB3YS NPABIIIA OKPYTIICHHUS, JeNIaTh NPUKHAKY 1
OIICHKY pe3yJIbTaTa BEIYUCICHUMN
OnepupoBaTh MMOHATHUSAMH: CTEIEHb C IENBIM [OKa3aTelIeM, CTaHAapTHas Qopma 3ammucu
14 JCWCTBUTEIILHOTO YHUCIA, KOPSHb HATYpPAJIbHOH CTEIEHHW; HMCIONb30BaTh MOAXOISIIYI0 (opMy
3aIUCH JCHCTBUTEIBHBIX YHCET IS PEIICHUS PAKTHUYCSCKUX 337124 U MTPEACTABICHHS JAHHBIX
15 OrnepupoBaTh MOHSITUSMH: CHHYC, KOCHHYC W TAHTEHC IPOW3BOJIBHOTO VIJa; HCIOIb30BATh
3aIMCh MPOU3BOIBHOIO YIIa Yepe3 00paTHBIE TPUTOHOMETpUIEeCKUe QYHKIIUN
2 YpaBHEHUS U HEPABEHCTBA
21 OmnepupoBaTh TOHATHAMH: TOXIECTBO, YypaBHEHHE, HEPaBEHCTBO, IIENOE, pAIMOHAJIBHOE,
UPpPAIMOHAIFHOEC YPaBHEHUE, HEPABCHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHUE
29 BrimonuaTe npeoOpa3oBaHus TPUTOHOMETPUUIECKUX BBIPAXKCHUI U peIlaTh TPUTOHOMETPHUECKHE
YpaBHEHHUS
23 BreinonssTe npeoGpa:«;OBaHI/m HCIbIX, palluOHAJIBHBIX U pra]_[PIOHaJ'[BI—iBIX BBIpa)KCHI/Iﬁ " pemaTtb
OCHOBHBIC THIIBI HECJIBIX, pAIIMOHAJIbHBIX U UPPAITUOHAJIBHBIX YPABHCHUU 1 HEPABCHCTB
2.4 HpI/IMeHHTB YpaBHCHUSA W HEPABCHCTBA [UIA PCIICHUA MATCMAaTHYCCKUX 3aJad U 3aJad U3
Pa3IUYHBIX 00IacTel HAYKH U PEaTbHOM KXU3HU
MO}ICHHpOBaTB PpCajibHbIC CUTYyallu! Ha A3BIKC aJ'[Fe6pr, COCTaBJIATH BBIPpAXXCHUA, YPaBHCHHA, HE-
2.5 paBEHCTBA 110 YCIIOBHUIO 3a/lauH, UCCIICA0BATh TOCTPOSHHBIE MOJICIH C MCIIOIB30BaHUEM arlapara
anredpbl
3 OyHKIMU U rpaduKu
31 OnepupoBaTh MOHATUAMU: (YHKIHS, CIOCOOBI 3amaHust (QyHKIUHM, 00NacTh ONpENcliCHUs |
MHOYKECTBO 3HaUYCeHUI QyHKIMY, rpaduK QyHKIMH, B3AUMHO 00paTHBIE PYHKIIUU
39 OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEYETHOCTh (YHKIMH, HYIH (YHKIUH, TPOMEKYTKU
3HAKOIIOCTOSTHCTBA
3.3 Hcnonw3oBathk rpaduky GyHKIHN IS pEIICHUs] YpaBHSHU I
34 CTpouTh W YUTaTh TpaQuK JHHEHHONW (YHKIINHU, KBaIPATHIHOW (YHKIIMHU, CTETICHHON ()YHKIHH
C [IENBIM IOKa3aTeJIeM
HcnonezoBate rpadukn GyHKINH I UCCIIETOBAHUS MTPOLECCOB M 3aBUCHMOCTEH TIPH PEIIEHUN
3.5 3a/1a4y U3 JPYruX y4eOHBIX MPEAMETOB M PEallbHOW YKH3HH, BhIpaXKaTh (GOPMYyJaMU 3aBUCHMOCTH
MEXIY BeTHUYMHAMHA
4 Hauana matemaTideckoro aHammsa
41 OnepupoBaTh TMOHATUSMH: IIOCIEIAOBATENBHOCTh, apu(MeTndeckass W TeOMEeTpHYeCKas
MIPOTPECCHU
42 OmnepupoBaTth MOHATHSAMH: OECKOHEYHO YyOBIBAIOIMIAS T'€OMETPHUYECKas IPOTPECcCHs, CyMMa
0eCcKOHEUHO YOBIBarOIIel TeOMETPUIESCKON TPOrpecCuu
4.3 3a1aBaTh IMOCIIEIOBATEIILHOCTH Pa3IMYHBIMU CIIOCO0aAMHU
44 Hcnonp30BaTh CBOWCTBA IMOCIIEAOBATENEHOCTEW W MPOTPECCHM MMl PEHICHUS PeallbHBIX 3a7ad
MIPUKJIATHOTO XapaKTepa
5 MHOXecTBa 1 JIOTHKa
5.1 OmneprupoBaTh NOHATHSIMHI: MHOKECTBO, OIIEPAIlUU HAJ MHOKECTBAMHU
59 Hcnone30BaTe TEOPETUKO-MHOKECTBEHHBIN ammapaT Uil OMUCAHUS PEabHBIX IIPOIECCOB U
SIBIICHHH, TIPH PEIICHUN 33144 U3 IPYTUX YIeOHBIX IIPEIMETOB
5.3 OmnepupoBath HOHATHSIMU: ONIPEICICHIE, TEOpeMa, CISICTBUE, TOKAa3aTEIILCTBO

11 KJIACC



Koxa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThl 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOM

NnpoBepsAeMoro
NpPorpamMmbl cpeaHero 00uero oopa3oBaHus
pe3yJbTara
1 UYncra 1 BEIYMCICHUS
11 OmnepupoBaTh MOHATHSAMHU: HaTypadbHOE, LEJI0E YHCIO; HCIONB30BATh IMPU3HAKH JAEIUMOCTH
IEJIBIX YHCEJI, PA3JIOKEHUE YK CIIa Ha IPOCThIC MHOXUTENIH AJISl pEHICHUS 33124
1.2 OmnepupoBaTh NOHSITHEM: CTENIEHb C PAllMOHAJIBHBIM IIOKA3aTeNneM
1.3 OmnepupoBaTh HOHSITUIMU: JIOTapU(M UuCIIa, AECITUYHBIC U HATYPaIbHBIE JIOrapH (MBI
2 YpaBHEHUS U HEPABEHCTBA
[IpuMeHsTs CBOICTBAa CTENMEHM Il MpeoOpa3oBaHMs BBIPAKEHUH, ONEPUPOBATH MOHATHIMU:
2.1 II0Ka3aTeJIbHOE YPAaBHEHHE U HEPABEHCTBO; PEIIATh OCHOBHBIEC THIIBI MTOKA3aTENIBbHBIX YPAaBHEHUH U
HECPABEHCTB
BrimonuaTe mpeoOpa3oBaHuUs BRIPAKCHUH, COACPIKAIIMX JOrapu(MBbl; ONEPHPOBATH MOHATHIMU:
2.2 Jorapu(MUYECKOe YpaBHEHHE W HEPAaBEHCTBO;, pemIaTb OCHOBHBIC THIIBI JIOTAPH(PMUIECKUX
ypaBHEHHI 1 HEPaBEHCTB
2.3 HaxomuTp pemennst IpocTeHINX TPUTOHOMETPUYECKUX HEPABCHCTB
24 OHprIpOBEITL TOHATHSAMH: CHCTEMA JMHEHHBIX ypaBHEHUH U e pelieHNe; UCIoIb30BaTh CHCTEMY
JMHEIHHBIX YPaBHCHHH JUIS PEIICHHsI MPAKTHUECKUX 3a1a4
25 Haxogute pemieHuss HpOCTEHIIMX CUCTEM M COBOKYIIHOCTEM palMOHANbHBIX YpaBHEHUHM WU
HCPABCHCTB
MoznenupoBaTh peanbHBIE CUTyallMH Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKEHHsS, YPaBHEHHS,
2.6 HEPaBEHCTBA M CHCTEMBI 110 YCIOBHIO 3aJadd, MWCCIEAOBaTb IOCTPOCHHBIE MOJEIH C
HCIIONb30BAHHUEM alllapaTa aJreOpsl
3 OyHKIMU U rpaduKu
OrneprpoBaTh MOHATHAMHU: TIEpUOANYECKast (PYHKIUS, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKH
3.1 JKCTpeMyMa (QYHKIMM, HauOoNbllee W HaWMEHbIIee 3HAYCHUS (YHKIMA Ha TIPOMEXKYTKE;
HCHIOJIb30BATh X IS HCCIEA0BaHMUs (DYHKIMH, 3aJaHHON rpadukom
OmeprpoBaTh MOHATHUSAMH: TPaQUKH IMOKA3aTENbHON, JIOrapU(pMUUECKON M TPHTOHOMETPHUYECKHX
3.2 (hyHKIMI; H300pakaTh X HA KOOPAWHATHOW TUIOCKOCTH M MCIIOBb30BATh VIS PEIICHUS YPaBHCHUH H
HEPaBEHCTB
33 N3obpaxats Ha KOOpL[I/IHaTP\I’OI‘/JI MIJIOCKOCTH urpa(bmq/l JTMHEHHBIX YPAaBHEHUHM W WCIIONB30BATh WX
JUIsL pEIIEHHs CHCTEMbI JIMHEHHBIX YpaBHEHHI
34 Hcnonp3oBath rpadukn QyHKIUHA I HCCIEOOBaHMSA IPOLECCOB M 3aBUCHMOCTEH M3 IPYTuX
y4IeOHBIX THCIHTUINH
4 Hauana maremaTHdeckoro ananmsa
41 OmnepupoBaTh TOHATHAMH: HENpepbIBHAS (QYHKIUA, NpoM3BOAHAS (YHKIMH; HCIIOIb30BATh
TeOMETPUIECKHH 1 (PU3HIECKIH CMBICI POU3BOJHON AT PEIICHUS 3a1ad
42 HaxomnTe mpowW3BOgHBIE 3JEMEHTApHBIX (YHKIWH, BBIYHCIATH IPOM3BOTHBIE  CYMMBI,
MIPOU3BEICHNS, YACTHOTO (DYHKITHI
43 Hcrionp30BaTh MPON3BOIHYIO IS HCCIEIOBAaHNSA (DYHKIIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI, TIPH-
MEHSATH Pe3yNIbTaThl HCCIICIOBAaHNS K TOCTPOCHHUIO rpaduKoB
44 Hcrionp30BaTh MPON3BOAHYIO U HAXOXKACHHS HAMITYUIIEro PEIeHHs B MPUKIAJAHBIX, B TOM YHCIIE
CONMAIbHO-OKOHOMHYECKHX, 3a1a4ax
45 OmepupoBaTh TOHATHAMH: IIEPBOOOPA3HAS M MHTETPAT; TOHUMATh TEOMETPHIECKHH U (PU3HUECKHUiT
CMBICI MHTETpaja
16 Haxomnte mepBoOOpa3Hble 3JIEMEHTAPHBIX (YHKIHH, BBYHCIATH HMHTErpal Mo (opmyre
Herorona — Jleiitbauna
47 Pemare mnpuknamHele 3a7aud, B TOM YHCIE COLHATBHO-3KOHOMHYECKOTO M (DH3MUYECKOTO

XapakTepa, CpeaACTBAMH MATEMATUUCCKOI'O aHaJIn3a




MHNPOBEPSAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 31eMEHT COACPKAHUS
1 Yucna v BeIYMCIEHUS

ParmonansHeie uncna. OOBIKHOBEHHbIE M JECATHYHBIE IPOOM, MPOIEHTHI, OECKOHEUHBIE MEPUOANUYECKUE
npobu. ApudMeTHUecKHe oNepanuy ¢ PallOHAIBHBIMH YHCIIAMH, PeoOpa30BaHUs YHCIOBBIX BBIPAKCHUH.

11 [Ipumenenue apobeit U MPOLEHTOB ISl PELIeHUs MPHUKIAIHBIX 3aJad M3 Pa3IMuYHBIX OTpaciei 3HaHWN U
peaJIbHON KU3HU
JeiicTBuTenbHBIC YHUCNa. PanyoHanbHbIe W HppaIMOHANBHBIC YHUCHA. ApUPMETHYECKHE ONepaliu C
12 JICCTBUTEILHBIMA 4YucClIaMU. [IpuOMMkEHHbIC BBIYHMCICHUWS, TpaBUIa OKPYTJIEHHS, TPUKUIKA U OIICHKa
pe3ysibTaTa BHIYMCICHUN
Crenenp ¢ menbiM TokazareneMm. CraHmapTHas ¢opMma 3alucH JeHCTBUTENBHOrO 4ucia. Vcmonb3oBaHue
1.3 MOIXOSIIEH (GOPMBI 3aMCH JISHCTBUTENBHBIX YMCEN JIJIS PEIICHUs] MPAKTUYECKUX 33/1a4 W MPEACTaBICHHUS
JaHHBIX
14 Apudmernyecknii KOpeHb HATypallbHOW CTereHu. JIecTBUS ¢ apuMETHYECKMMH KOPHSIMH HATypalibHON
CTEIICHH
15 CuHyC, KOCHHYC W TaHTEHC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, ApPKTaHTCHC YHCIIOBOTO
aprymeHTa
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 ToxIecTBa M TOXISCTBEHHbBIC IPEOOpa30BaHUS
2.2 |IIpeobOpa3oBaHrE TPUTOHOMETPHUECKUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
2.3 | YpaBHeHue, KopeHb yYpaBHEeHHUs. HepaBeHCTBO, pelieHre HepaBeHCTBA. MeTo HHTEPBAaJIOB
2.4 | Pemrenue mensix U ApoOHO-pAIMOHATILHBIX YPABHEHHH U HEPABCHCTB
2.5 |Pemenue uppanuoHa bHBIX YPaBHCHUH U HEPABEHCTB
2.6 |Pemenue TpUroHOMETPHYECKUX ypaBHEHHUHA
27 [Ipumenenue YpaBHEHUIA 17§ HEPaBEHCTB K peLIeHuIo MaTeMaTUIECKUX 3amad
Y 3371249 U3 Pa3IUYHbIX 00JIACTeH HAYKH W PEaTbHOM KU3HH
3 OyHKIMU U rpaduKu
3.1 |®ynknus, cmocoowl 3ananus GyHknuu. ['paduk Gyakmmm. BzanMHo oOpaTHbie GyHKIUN
39 OO6nacTh onpeneneHus 1 MHOXKECTBO 3HaueHui pyrkunn. Hymn ¢pyrakmum. [IpoMexxyTka 3HaKOTIOCTOSTHCTBA.
Yéraplie U HEUETHBIC (DYHKITNH
33 CTeHeHHa}E (GYHKIIUS ¢ HATYpaJbHBIM H IENBIM ToKazaTeneM. EE€ cBoiictBa u rpaduk. CBoiicTBa U rpaduk
KOpHSI N-Oi CTEeTIeHH
3.4 | Tpuronomerpuieckasi OKpy>KHOCTb, OIIPeAeIeHNE TPUTOHOMETPUICCKIX (DYHKITHH YHCIOBOTO apryMeHTa
4 Hauana maremaTtindeckoro aHaimsa
4.1 |IlocnenoBaTeTbHOCTH, CHOCOOBI 3aIaHHS OCIIEA0BATENbHOCTEH. MOHOTOHHBIE TIOCIIE JOBATEIIEHOCTH
Apudpmernieckas ¥ TeOMETpHUecKas Mporpecchu. beckoHewHO YOBIBAIOIIAs TEOMETPHUYECKAst TIPOTPECCHSL.
42 |Cymma OeCKOHEYHO YOBIBAIONICH TeoMeTpuueckod mporpeccuu. @DopMmyna CIOXKHBIX IMPOICHTOB.
Vcnonp3oBaHne mporpeccuu sl pelIeHus peaJbHbIX 3a1a9 IPUKIaJHOTO XapaKTepa
5 MHOKeCTBa U JIOTHKA
MHoXecTBO, oOmepanuu Hax MHOXecTBamH. [lmarpammber Oiinepa — Benna. IlpuMeHeHUe TeopeTHKO-
5.1 |MHOXECTBEHHOI'O amapara JJisi OIMICAHHs PeabHBIX MIPOIIECCOB U SBICHUMA, IPU PEIICHIH 33249 U3 IPYTUX
y4eOHBIX MPEIMETOB
5.2 | Ompenenenue, TeopeMa, CICICTBUE, TOKA3aTEIHCTBO




11 KJIACC

Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUS
1 UYncna 1 BEIUMCICHUS
1.1 HarypanpHbie u nensie yncna. [[pu3Haku I1eIMMOCTH HENbIX YHCE
1.2 CreneHb ¢ pallMOHATIBHBIM HOKa3aTenaeM. CBOICTBA CTENICHU
1.3 Jlorapu¢m uncna. JlecsiTHaHbBIE 1 HATYpaJIbHBIE JIOTapH (MBI
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 ITpeobpazoBaHue BhIpaKEHUH, COAEPIKAIINX JOrapu(pMbl
2.2 ITpeobpazoBaHue BhIpaKEHUH, COAEPIKAIINX CTEIEHH C PAllMOHAIBHBIM ITOKA3aTENeM
2.3 IIpuMepb! TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 ITokazaTesnbHble ypaBHEHMSI U HEPABEHCTBA
2.5 Jlorapupmudeckre ypaBHEHHS M HEPAaBCHCTBA
26 Cucrembl quHeﬁme ypaBHeHu. PelleHue NpUKIaHBIX 3aJad C IIOMOILBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUI
2.7 CucteMBbl M COBOKYITHOCTH PaIlMOHAJIBHBIX YPaBHEHUI M HEPABEHCTB

[IpumeHenne ypaBHEHMH, CHCTEM M HEPaBCHCTB K pEIICHHIO MAaTEMAaTHYECKHX 3aJad M 3a7a4 M3

2.8 N N
Pa3IUYHBIX 00IaCTel HAYKH U PEaTbHOM XU3HU

3 OyHKIMU U rpaduKu

Oynknusa.  [lepuomuveckne ¢yHkuuu. [IpoMEKYTKH  MOHOTOHHOCTH — (PyHKIMH. MaKCUMYMBI

3.1 1 MUHUMYMBI pyaKnmy. Hanbonbiee 1 HanMeHbIIee 3HaueHUE QYHKIMH Ha IPOMEKYTKE

3.2 TpuroHomerpuieckue QYHKIMH, UX CBOWCTBA M TpadUKH

3.3 [Toka3zaTenpHas u Joraprudmudeckas GYHKINH, UX CBOICTBA U TPaQUKH

3.4 Hcnonb3oBanue rpadmkoB GyHKIMI UTsl pellieHHs] ypaBHEHUH W JIMHEHHBIX CUCTEM

35 Ucnonw3oBanue rTpadukoB (GYHKIMHA I8 HMCCICIOBAHUS IIPOIECCOB W 3aBHUCHMOCTEH, KOTOpBIE
BO3HHKAIOT IIPH PEIICHIH 3a7a4 U3 APYTUX yIeOHBIX MPEAMETOB U PEANTbHON JKU3HH

4 Hauana matemaTideckoro aHammsa

4.1 HenpepeiBHble hyHKIIMH. MeTOT MHTEPBAJIOB IS PEIICHHSI HEPABEHCTB

4.2 [TponsBonnas ¢pyHkmu. ['eoMmeTpudeckuii 1 GU3NICCKUH CMBICIT IIPOU3BOIHON

43 [IpousBomHbIe 3eMeHTapHBIX QyHKIMNA. DOpMYIIBI HAXOXKIIEHHUS TIPOU3BOIHON CYMMBI, IPOU3BEIICHUS U
YaCTHOTO (DYHKITHHA

44 [Ipumenenne POM3BOJHON K HCCIIENOBAHNIO (PYHKIMH HA MOHOTOHHOCTH M DKCTpeMyMbl. HaxokneHme
HanOOJIBIIEro M HANMEHBIIIET0 3HAYEHNSI (DYHKIIUH Ha OTPE3KE

45 [Ipumenenne TPOM3BOOHON Al HAXOXKICHHS HAWIYYIIErO PEHICHUS B INPHKIAAHBIX 3a7adax, s
OIpeIeeHus] CKOPOCTH IIpoIlecca, 3aaHHOr0 (opMymnoi win rpagukoM

4.6 [TepBooOpasnas. Tabnuia nepBooOpasHbIX

47 HHTerpan, ero reoMeTpruecKiil 1 Gusnueckuit cMbici. Berancienne uaTerpana mo ¢popmysie Herorona —
JleiiOuuua

INPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBI CPETHET'O OBIIIEI'O OBPA3OBAHUS




Kon
NPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI CPeTHEro 0o111ero
o0pa3oBaHus

Bnanenne MeromaMu OKa3aTelbCTB, aJIrOPUTMAMU pELIEHUS 3ajad; yMEHHE
(OopMyTUpOBaTE M ONEPHUPOBATH IOHATHSMHU: ONpENeNCHHE, aKCHOMa, TeopeMa,
CIICICTBHE, CBOMCTBO, IpPU3HAK, JOKA3aTENbCTBO, PABHOCHIBHBIC (OPMYIHPOBKY;
IPUMEHATh UX; YMEHHE (OPMYIHPOBAaTH 0OPATHOE U NMPOTHUBOINOIOKHOE YTBEPKICHHUE,
IOPUBOJUTH MpPHUMEPhl U KOHTPIPUMEPHI, HCIOIL30BATH METOA MAaTEMaTHYECKOM
UHIYKLUH; TPOBOIUTH JOKA3aTENbHbIE PACCYXKIEHUs HPH PEIleHUH 3a7ad, OLlCHUBATH
JIOTUYECKYIO TPAaBUJIBHOCTh PACCYXIECHHMM; yMEHUE ONEpUpOBaTh TMOHATHUAMU:
MHOXCCTBO, IMOAMHOXECTBO, OICpallii HaA MHOXECTBaAMU, YMCHUC HUCIIOJIb30BATh
TeOpeTHKO-MHO)KeCTBeHHLIﬁ anmnapar 4jid OonmrucaHus pe€aJibHbIX MPOIECCOB U SIBJICHUH U
OpU pEUICHWH 3aJad, B TOM 4HCIE€ M3 JPYIHX YYeOHBIX MPEIMETOB; YMEHHUE
ONEpUpPOBATh MOHATHSMU: rpad, CBS3HBIM rpad, nepeBo, LUK, Tpad HA IIOCKOCTH;
YMEHHUE 3a/laBaTb U OIUCHIBATH rpa(bm Ppas3InIHbIMU CHOCO6aMI/I; HCIIOJIB30BAaTh Fpa(l)bl
NP PeIICHUH 33124

YMeHune oneprupoBaTh MOHATUSIMU: HATYpalbHOE YHCIIO, [IEI0E YUCIIO, CTEIIECHB C IeNbIM
MoKaszaTesieM, KOPeHb HaTypaJbHON CTENEeHH, CTEICHb C PAlMOHAIBHBIM T0Ka3aTeleM,
CTEICHb C JCUCTBUTENBHBIM TTOKa3aTelleM, JIorapu(M urcna, CHHyC, KOCHHYC U TAaHTCHC
IIPOU3BOJIFHOTO YHCJIA, OCTATOK IO MOIYJIO, PAIlOHAIBHOE YHCIIO, WPPALUOHAIBHOE
YHCI0, MHO)KECTBA HATYypaJNbHBIX, LENBIX, PAlMOHANBHBIX, ACHCTBUTEIBHBIX YHCEI;
YMEHHE HCIONb30BaTh MPU3HAKK ACITMMOCTH, HAMMEHBIIUI OOImMH HenuTeNns W Hau-
MeHbIIee ofIee KpaTHOEe, alropuT™M EBKIWAa MpH pelieHdd 3afad; 3HAKOMCTBO
C Pa3MUYHBIMH  TIO3MIIMOHHBIMH ~ CHCTEMaMH  CUMCIICHHS, yMEHHE  BBHIITOJHSITDH
BBIYHCIICHUE 3HAUCHUH U IpeoOpa30BaHMsI BRIPAKCHUI CO CTETIEHAMH U Jiorapudmamu,
npeoOpa3oBaHUsl  APOOHO-PAIlOHANBHBIX — BBIPAXKCHHUM;  YMEHHE  OIEpUPOBAThH
MOHATHSIMU: TIOCTIIOBATENFHOCTD, apU(METHIECKasi IPOrpecCHsi, TeoMeTphdecKas
mporpeccus, 06CKOHEYHO yOBIBAIOIIASI T€OMETPHYECKasl MPOrpeccus; YMEHHE 3a/1aBaTh
MIOCIIECAOBATENBHOCTH, B TOM YHCIE C IMOMOLIBIO PEKYPPEHTHBIX (OPMYT; YMEHHE
OIIEPUPOBATH TOHITUSIMH: KOMIUIEKCHOE HYHCIO, CONPSDKEHHBIC KOMIUIEKCHBIE YHCIA,
MOIYJTbh M apryMEHT KOMIUIEKCHOTO 4YHCNa, (hopMa 3aliCH KOMIUIEKCHBIX YHCEI
(reomeTpryeckasi, TPUTOHOMETpHUYECKash W anreOpandeckasl); yMeTh IPOU3BOIHUTH
apu(pMeTHIeCcKie NeHCTBHS ¢ KOMIUIEKCHBIMH YUCIIAMU; TIPHBOAUTE IIPAMEPHI HCIIONb-
30BaHMSl KOMIUIEKCHBIX UHCEIl; OIEepUpOBAaTh MOHATHSAMHU: MaTpuia 2x2 u 3%3,
OIPEIEINUTENh MATPUITBI, TEOMETPUICCKUI CMBICI OMPEACITUTEIS

YMeHnune onepupoBaTh NOHATUSAMU: PallMOHAJIbHBIE, UPPALMOHAJIbHBIE, TOKa3aTeIbHbIE,
CTEICHHEIC, Jorapu(MIUECKHe, TPUTOHOMETPUICCKUE ypPaBHECHHUS M HEPAaBEHCTBA, UX
CUCTEMBl,  yYMEHHE  OIEpUpOBAaTh  IOHATHUSMH:  TOXKIECTBO,  TOXKIECTBEHHOE
mpeoOpa3oBaHUe, YpaBHCHHE, HEPABEHCTBO, CHCTEMa YypaBHEHWA U HEPAaBEHCTB,
PaBHOCHJIBHOCTh ypaBHEHM, HEpaBEHCTB M CHCTEM; yMEHHE pellaTh YpaBHEHHS,
HEpPaBEHCTBA M CUCTEMbl C IIOMOIIBIO DA3IUYHBIX NPUEMOB; pEIIATh ypaBHEHUS,
HEpPaBEHCTBA M CUCTEMBI C MApaMeTpoM; MPUMEHSTh ypaBHEHMs, HEPaBEHCTBA, HUX
CHICTEMBI ISl PEIICHHUS MaTeMaTHIeCKUX 3a/ad U 3a/1a4 U3 Pa3InIHBIX 00JIacTell HayKu
U peaybHOM JKU3HU

YMeHue OIepupoBaTh MOHATHIMHU: (GYHKIUSA, YETHOCTh (YHKIUH, MNEPUOAUMIHOCTH
(YHKIOUH, OrpaHUYECHHOCTh (DYHKIIUH, MOHOTOHHOCTh (DYHKIIUH, KCTPEMYM (YHKITUH,
HanOoJplllce W HaWMEHbIEE 3HAYCHUS (QYHKIHHA Ha TPOMEXKYTKE, HEIpEphIBHAS

(GyHKIOUS, acCHMOTOTHI TpadrKa (QYHKINH, MepBas W BTOpas MPOW3BOMHAS (YHKIUH,




Kon
NPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI CPeTHEro 0o111ero
o0pa3oBaHus

reOMETPUYECKUIl U (PU3NYECKUI CMBICT MIPOU3BOAHOM, MEpPBOOOpa3Hasi, ONpeaeIEHHbIN
UHTETpajl; yMEHHE HaXOAUTh AaCHUMITOTHI rpaduka (QyHKIUU; yMEHHE BBIYHCIATH
IIPOU3BOJIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO M KOMIO3UIMM (DYHKIMN, HAXOAUTH
ypaBHEHHE KacaTelbHOM K TIpaduky (yHKIUH;YMEHHE HAXOAUTh IPOU3BOJAHBIC
JJIEMEHTapHBIX (DYHKLUUI; YMEHHE MCIONb30BaTh IPOM3BOAHYIO [UIS HCCIEJOBAHUS
¢yHKIUHE, HaxoAWTh HauOOJBIINE M HAUMEHbLIME 3HAa4YeHUs (YHKUUI; CTPOHUTH
rpaMKd MHOTOWICHOB C HCIOJIB30BAHUEM amapaTta MaTEeMaTHUECKOro aHajM3a;
IPUMEHATh NMPOU3BOAHYIO JUIS HAXOXIEHHsS] HAWIYYIIEero PEIleHHs B NMPUKIAAHBIX, B
TOM YHCIE COLUAIBHO-?KOHOMHUYECKUX M (PU3MUYECKUX 3a/1a4ax; HAXOIUTh IJIOMAIN U
00BEMBI (UTYp C IOMOIIBIO HHTErpajna; MPUBOJUTH MPUMEPHl MaTEMaTH4ECKOTro
MOZETHPOBAHMS C TOMOLIBIO (P EepeHIINATIBHBIX YPaBHEHU I

YMeHue onepupoBaTh NOHATHAMU: IpaduK QYHKIMH, oOpaTHAs QYHKIMS, KOMIIO3UIIHS
¢yHKIMH, nuHeWHas (QYHKIUSA, KBaApaTWdHas (yHKOWs, panuoHanbHAs (QYHKIHS,
CTENeHHasl (YHKIIHS, TPUTOHOMETpHUECKHe (YHKIIUN, 0OpaTHbIE TPUTOHOMETPHUCCKHE
(yHKIMH, TIOKa3aTelnbHas M Jiorapudmudeckas (yHKINMW; yMEHHE CTPOHTH Tpaduku
U3yYCHHBIX (DYHKIHMH, BBITOTHITE MpeoOpa3oBaHus rpaduKoB (YHKIIWHA, HCIOIb30BATh
rpaduKH U U3yYCHHS IPOIIECCOB U 3aBHCUMOCTEH, MPU PEIICHWH 3a/ad U3 JIPYTHX
yUeOHBIX MIPEJIMETOB
U 3a/1a4 U3 peanbHO KU3HH; BBIpaXkaTh (OpMyTaMH 3aBHCHMOCTH MEXKIy BETHNUNHAMI,
WCTIOB30BaTh CBOWCTBA U Tpaduku (QYHKIMW JUIS pelIeHUs] YpaBHEHUH, HEPABCHCTB U
3a7a4 ¢ IMapaMeTpaMu; n300paxaTh Ha KOOPAWHATHOHN MIIOCKOCTH MHOXKECTBA PEIIEHUI
ypaBHEHHUI, HEPAaBEHCTB U UX CHCTEM

YMeHne penrate TEKCTOBBIE 33a9l PAa3HBIX THUIOB (B TOM YHCIIC HA MPOLEHTHI, JOJIU U
YJacTH, Ha JBW)KEHHE, padOTy, CTOMMOCTh TOBApOB U YCIYT, HAJIOTH, 3aa9l M3 00JIACTH
YIIPaBJICHUS JIMYHBIMA M CEMEHHBIME (DHHAHCAMM); COCTABIIATH BBIPAKCHUS, YPaBHEHUS,
HEPaBEHCTBA U X CUCTEMBI 110 YCIOBMIO 3a/1a4l, UCCIEI0BATh IIOJIyUEHHOE PEIleHUE U
OILICHWBATH IIPABIOIOJOOHOCTh pPE3yAbTATOB; YMEHHE MOIECIHUPOBATH pEaNbHBIC
CUTyallUd Ha SI3bIKE MATEMAaTHKH; COCTABIIATH BBIPAKCHMsI, YpaBHEHUS, HEPABEHCTBA U
HX CHUCTEMBl IO YCIOBUIO  3aJaud, HCCIENOBATb  IIOCTPOCHHBIE  MOJENIH
C MCIONB30BAHNEM allapara anreOpbl, HHTEPIPETHPOBATH MOTYICHHBIH pe3ylIbTat

YMeHue onepupoBaTh MOHATISIMU: CpefHee apu(pMEeTHIecCKoe, MeInaHa, HanoOoJblIee u
HauMeEHbllIee 3HA4YeHUs, pa3Max, AUCIEpPCHUs, CTAHIAPTHOE OTKJIIOHEHHWE YHCIIOBOTO
HaOopa; yMEHHE H3BIIEKaTh, WHTEPIPETHPOBATh HH(OPMALUIO, IIPEACTABICHHYIO B
TabnuIax, Ha qUarpaMMax, rpadukax, OTpaXkaroUlylo CBOMCTBA PEANBbHBIX MPOIECCOB U
SIBIICHHUH; TIPEICTABIATh HH(POPMAIMIO C MIOMOIIBIO TaOJUI] M AUATPaMM; HCCIEAOBATD
CTaTUCTUYCCKUE IAaHHBIC, B TOM UHCIE C NPHUMEHEHHEM TIpaUuecKHX METONOB U
JNIEKTPOHHBIX ~ CPEACTB; TpaUUecKu HCCICAOBAaTh COBMECTHBIC — HAOIIONCHHUS
C IOMOILBIO JUArpaMM PACCEHBAHMUS U JIMHEHHOW PErpecCuu

YMeHHe OmnepHpoBaTh MOHSATHAMH: CIyJalHBIA ONBIT W CIOy4aifHOe COOBITHE,
BEPOSITHOCTH CITYYaifHOTO COOBITHS; YMCHHE BBIYHCIISATE BEPOSTHOCTE C UCTIONB30BAHUEM
rpapUuecKux METOAOB; IIPUMEHATH (OPMYIBI CIOXKECHUS M YMHOKEHHS BEPOSTHOCTEH,
dbopMyry TOMHOH BEpoOsSTHOCTH, ¢GopMmyny bepHymmn, koMOMHATOpHBIE (DAKTHI
1 GOpPMYJIBI; OIEHUBATh BEPOSTHOCTH pPEaJbHBIX COOBITHH; YMEHHE OIEpPUPOBATH
TIOHATUSIMU: CITydalHas BEJIMYMHA, PACIpPENCICHHE BEPOSTHOCTEH, MaTEMaTHYECKOE
OXHJAHWE, IHUCHEPCHs W CTAaHAAPTHOS OTKIOHEHUE CIyYalHOW BENWMYMHEI, (YHKIHH
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pacmpesienenus M IUIOTHOCTM PaBHOMEPHOIO, IIOKa3aTelNbHOIO M HOPMAJILHOIO
paclpesieneHuii; yMEHHE HCIONb30BaTh CBOMCTBA M3YYECHHBIX paclpeleleHul st
pelieHusT 3a7ad; 3HAKOMCTBO C IOHATHSMHU: 3aKOH OOJBLIMX YHCEN, METOJBI
BBIOOPOUHBIX MCCIICIOBAHUIN; yMEHHME IPUBOJAUTH NPUMEPHl IPOSBICHUS 3aKOHA
OONBIINX YHCENT B IPUPOAHBIX U OOILIECTBCHHBIX SIBJICHHIX; YMEHHME OIEpUPOBATH
HOHATUAMU: COUYETaHUE, IEPECTAHOBKA, YMCIO COUETAHUH, YUCIIO NTePEeCTaHOBOK; OMHOM
HeioToHa; yMeHHE NMPUMEHSITh KOMOWHATOPHBIE (DAKTBI M PACCY)KICHUS JUIS PEIICHUS
3aja4; OLCHMBAaTh BEPOSTHOCTH pEANBHBIX COOBITHH; COCTAaBIATH BEPOSITHOCTHYIO
MOJEIIb U HHTEPIPETUPOBATh 10JIyYEHHBIH PE3yJIbTaT

YMeHue onepupoBaTh MOHATUAMU: TOYKA, IIpsMas, MJIOCKOCTb, IPOCTPAHCTBO, OTPE30K,
dyd, BEIMYMHA YIJIa, IUIOCKMM yroj, JABYI'paHHBIH Yroia, TpEXIpaHHBIA Yroi,
CKpELIMBAIOIIMECS IPAMBIE, NApaJUICIbHOCTh U IEPHEHIUKYISPHOCTh MPSIMBIX U
IJIOCKOCTEH, yroil MEeXAy IPSAMBIMH, YTOJd MEXAY NPSMOH U IIOCKOCTBIO, YOI MEXIY
IUIOCKOCTSIMHM, PAacCTOSIHUE OT TOYKM JO IIJIOCKOCTH, PACCTOSHUE MEXKIY IPSAMBIMH,
paccTosiHME MEXAY IUIOCKOCTSMM; YMEHUE HCIOIb30BaTh IIPU PpEIICHUU 3ajad
U3ydCHHBIC (DAKTHl U TEOPEMBI IUIAHMUMETPHH;, YMEHHE OIICHHBATh Pa3Mepbl 0OBEKTOB
OKpY’KaIoLIeEro MUpa; CTPOUTh MAaTEMaTUUYECKUE MOAEIM C IIOMOLIbI0 FE€OMETPUUECKUX

TTOHSITHH U BCJIMYMH, PCIIATh CBA3AHHBIC C HUMH IMPAKTHYCCKUE 3aJa9n

10

YMeHHe onepupoBaTh MOHATUSAMHU: IUIOWIAAL GUTYpPbl, 00BEM (QUIYPbl, MHOTOrPaHHHK,
HpaBHJIbHBIIT MHOTOIPaHHHK, CEUYeHHE MHOTOI'PaHHUKA, KyO, mapajvienenumel, npiu3ma,
nupaMiia, GUrypa ¥ MoBEpXHOCTh BpAILCHUS, LIMIMHID, KOHYC, 1ap, cdepa, miomais
cdepsl, MIOLIAb TOBEPXHOCTU MUPAMUIbI, IPU3MBI, KOHYyCa, IUJIMHAPA, 00bEM KyOa,
OpPSIMOYTOJIBHOTO MapauleNenunea, NUpaMu/pbl, TPU3Mbl, LUIHHAPA, KOHYyca, Iiapa,
pa3BépTKa IMOBEPXHOCTH, CEYCHUS KOHyCa W LWIHHIPA, MapajUieibHble OCH WIIH
OCHOBaHHIO, CEYEHHE 11apa, IIIOCKOCTh, Kacarommasics chepsl, HUIHHIPA, KOHYCa;yMEHUE
CTPOHUTh CEYEHHE MHOrOTPaHHHMKA, H300paKaTh MHOIOTPaHHHMKH, (uUrypel H
MOBEPXHOCTH BpAIICHHs, UX CEYCHUS, B TOM YHCJIE C IOMOIIBIO AJIEKTPOHHBIX CPE/ICTB;
yYMEHHE TPUMEHSATh CBOIMCTBA IeOMETPUYECKHX (HUryp, caMOCTOSATENbHO (OPMYIHPO-
BaTh ONpECICHUS N3y4aeMbIX (QUTYp, BBABUTATh THUIOTE3bI O CBOMCTBAX M MPU3HAKAX
TEOMETPHICCKUX ¢buryp, 00OCHOBBIBATH
WA OMPOBEPraTth WX, yYMEHHE MPOBOAUTH KIACCHDHUKALMIO (GUIYp IO pPa3IUYHBIM
MIPU3HAKAM, BBIIOIHSITH HEOOXOIMMBbIE TOIOIHUTEIbHbBIC TTOCTPOCHHS

11

YMeHue onepupoBaTh MOHATUSMHU: ABUKEHUE B MPOCTPAHCTBE, MAPAIICIbHbIA EPeHOC,
CHMMETpHsI Ha IUIOCKOCTH M B IIPOCTPAHCTBE, MOBOPOT, Mpeobpa3oBaHue MOm00wHS,
moto0HbIe (PUTYPBI; YMEHHE paclio3HaBaTh paBHbIC U MOAOOHBIC (PHUTYPHI, B TOM YHCIE
B IIPHPOJIE, UCKYCCTBE, apXUTEKTYpPE; MUCIOIb30BATh T€OMETPHUICCKUE OTHOIICHHUS IPU
pelieHHH 3a1a4; HAXOAUTh TEOMETPUUICCKHE BEIMYMHBI (IJIMHA, YTOJ, TUIOA/b, 00BEM)
[pU pelIeHUH 3a7ad U3 APYruX y4eOHbIX HPEIMETOB M U3 PeasbHOW KU3HU;yMECHHUE
BBIUKCIISATh T€OMETPUYECKAE BEIUYMHBI ([JIMHA, YrOJ, IUIOHIa]b, O0BEM, IUIOMIAb
MOBEPXHOCTH), HCIONB3Ysl W3y4CeHHbIC (OPMYJIBI M METOIbI, B TOM HYHCIIE: ILIOMIA/b
MTOBEPXHOCTH MHUPAMUJIBI, IPH3MBI, KOHYCa, IIIMHAPA, IUIOmanb chepsl; 00béM Kyoa,
MPSMOYTOIBHOTO TIApaJUICICIIIIEa, MUPAMUIBl, TPU3MBI, IIHMHIpPA, KOHYCa, IIapa;
yYMEHHE HAXOJJUTh OTHOIICHHE 00bEMOB OZOOHEBIX GUTyp

12

YmMmeHue ONCPUPOBATH MOHATHAMH: MIPAMOYI'OJIbHAsA CHCTEMa KOOpPpAWHAT, BEKTODP,
KOOPAMHATBI TOYKHW, KOOPAWMHATBI BEKTOpPAa, CyMMa BCKTOPOB, IMPOMU3BCACHUC BCKTOPA Ha




Koxa HpOBepﬂeMble Tpeﬁonaﬂnﬂ K IIPEAMETHBIM pe3yjJbTaTaM OCBOCHUS

NPoBePSIEMOro OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEro 0011ero
TpeOoBaHUs o0pa3oBaHus

YnCJI0, PpasjioKC€HUE BCEKTOpa II0 6a3Hcy, CKaJLIpPHOC TIPOU3BEACHUE, BEKTOPHOC
IMPOU3BCACHUE, YIOJl MCEXKAY BCKTOpaMH; YMCHHE HCIIOJIb30BATh BeKTOpHLIﬁ n KO-
OpZ[I/IHaTHHﬁ METOA Il PpCUICHUA TCOMETPHUYCCKUX 3aJad WU 3aJad APYrux y‘{e6HBIX
IpeaAMETOB

YmeHue BLI6I/IpaTI) MMOIXOSIITU I METOA Il pCHICHHUA 3aJavr; MIOHUMAaHUE 3HAYMMOCTH

13 MATEMAaTUKN B U3YUYCHHUU NPUPOAHBIX U 06H1€CTBCHHI>IX IIpoIecCoB U HBHCHHﬁ; YMEHHEC
pacCrio3HaBaTb MNPOSABJICHUC 3aKOHOB MAaTCMAaTUKU B HCKYCCTBE, YMCHHUC IIPHUBOAUTH

IIPUMEpPbl MATEMAaTHUECKUX OTKPBITUI POCCUICKON U MUPOBOM MAaTEMATUYECKON HAYKU

HNEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D 10 MATEMATHUKE

Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUS
1 Yucna 1 BEIYUCIICHUS
1.1 |HatypanbHsie u nensie gncia. IIpu3sHaky ZeMMOCTH HEIBIX YHCelT
12 Pammonaneapie  umcma. OOBIKHOBEHHBIE W JECATHYHBIC JApPOOM, TIPOIEHTH, OECKOHEYHBIE
TIePUOJTNIECKHE APOOHU
13 ApI/I(l)MeTI/I‘IE:CKI/Iﬁ KOpEHb HATypaJbHOW creneHu. JlelcTBHs ¢ apuMETHUYECKUMH KOPHSIMU
HATYpaJIbHON CTEIIEHU
1.4 |Crenens c niensiM nokazatenaeM. CTENeHb ¢ palliOHAIBHBIM Moka3aTtesieM. CBOHCTBA CTENICHH
15 CuHyC, KOCHHYC U TaHT'€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YUCIOBOT'O
aprymeHTa
1.6 |Jlorapudwm yucna. Jlecstnynple 1 HaTypajdbHBIC JIOrapu (MBI
17 JleiicTBuTeNbHBIE  YuClia.  ApudMeTHYecKHe orepanmud C  JICHCTBHUTEIBHBIMH  YHCIIAMH.
[Tpubmik€HHbIC BRIYUCICHIS, TIPaBIJIa OKPYTIICHHS, TIPHKHIIKA F OLICHKA Pe3yJIbTaTa BEIUMCICHIN
1.8 |IIpeoOpa3oBaHue BhIpasKESHUIA
1.9 | KommexcHbie uncia
2 YpaBHEHHUS 1 HEPABEHCTRA
2.1 |enble u qpoOHO-paMOHALHBIC YPABHEHUS
2.2 |HpparmoHaibHbIe ypaBHEHUS
2.3 | TpuroHoMeTpHYeCcKHe ypaBHECHUS
2.4 |Iloka3aTenpHbIC U JIOTapU(YMUICCKHAE YPABHCHHSI
2.5 |Ilenble 1 qpoOHO-paMOHALHBIC HEPABCHCTBA
2.6 |HpparmonanbHbIe HEPaBEHCTBA
2.7 |TlokazaTenpHbIe U JIOTapU(MUICCKHE HEPABEHCTBA
2.8 | TpuronoMeTpruyecKie HEPaBEHCTRA
2.9 | CucreMsl B COBOKYITHOCTH YpaBHEHHH W HEPABEHCTB
2.10 |VYpaBHeHUs1, HEPAaBEHCTBA M CUCTEMBI C TTapaMeTpaMHu
2.11 |[Marpwuiia cuCTeMbI JMHEHHBIX YpaBHEHUH. OnpeaeuTelb MaTPHUITbI
3 OyHKIMU U rpaduKu
31 Oyukmms, crnocoOsr 3ananus pyHkiun. ['paduk Gyrkumuu. Bzanmuao odpataeie Gyakimu. YETHBIC U
HeuéTHbIe QyHKIuH. [lepromudeckue GyHKITUHN
OOnacte ompemeneHduss W MHOXECTBO 3HaueHWH O¢yHkmmn. Hymm ¢yaxmum. IIpomexytkn
3.2 |3HakonocrostHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl ¥ MAHHUMYMBI (DYHKIIHH.
Hanbonpiee 1 HanMeHbIee 3HaYeHUE QYHKIUH Ha TPOMEIKYTKE
3.3 |Crenennass ¢yHKOMS ¢  HATypaJbHBIM W [EJNBIM  TOKasaTeineM. E&  cpoiicTBa
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u rpaduk. CoiicTBa 1 rpaMK KOpHS N-0if CTeNeH!

3.4 | Tpuronomerpuyeckue (GYHKIHH, UX CBOHCTBA M TpadUKH
3.5 |Iloka3sarenbHas u orapupmudeckas GYHKIMHU, X CBONCTBA U rpauKu
3.6 | Touku pazpbiBa. AcuMnToTHI rpadkoB GyHkimid. CBolicTBa hyHKIMH, HETPEPHIBHBIX Ha OTPE3Ke
3.7 |IlocnenoBaTeslbHOCTH, CIIOCOOBI 3aaHKsl TOCIeJOBaTEILHOCTEN
3.8 | Apudmernueckas u reomeTpryeckas nporpeccun. Popmysa CI0KHBIX IPOLIEHTOB
4 Hauana MatemMaTH4ecKoro aHaumsa
4.1 |IlpousBomHas ¢pyHxuuu. [Ipon3BogHbIC 3MeMEHTAPHBIX (PyHKIUT
492 [IpumeHenne NpPOU3BOMHON K MCCIEAOBAHMIO (YHKIUM HAa MOHOTOHHOCTH U DKCTPEMYMBI.
Haxosxaenre HanOONbIIEro 1 HaMMEHbBIIETo 3HauUeHUs (DYHKITMH Ha OTPE3Ke
4.3 |IlepBoobpasnas. UnTerpan
5 MHOXeCTBa U JIOTHKA
5.1 |MuoxecTBO, onepanyu HaJ MHOKecTBaMu. Jlnarpammel Ditiepa — Benna
5.2 |Jloruxa
6 BeposiTHOCTh M cTaTHCTHKA
6.1 |OmnmucarenpHast CTATUCTHKA
6.2 |BeposiTHOCTR
6.3 |KombunaTtoprka
7 I'eomerpus
7.1 | Durypsl Ha INIOCKOCTH
7.2 | IIpsiMble ¥ IIIOCKOCTH B IIPOCTPAHCTBE
7.3 | MHOrorpaHHuKH
7.4 |Tena v MOBEPXHOCTH BpAICHUS
7.5 |KoopanHaTel U BEKTOpHI

OOKYMEHT NoArmMcAH
QNEKTPOHHOW NOANNCKLIO

CepTuchukat: 025F077C0032B3EA984A32D232BA41372B
Bnapeneu: MattowkuH Cepreit MiBaHoBUY
Oencteutenen: ¢ 07.08.2025 go 07.08.2026
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