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MHNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamma ydeGHOTO Kypca «Anredpa M Hadajla MaTeMaTHYECKOTO aHajau3a» 0a30BOro
ypoBHs mis obydaromuxcst 10 —11 kmaccoB paszpaborana Ha ocHOBe DenepallbHOTO TOCYJIapCTBEHHOTO
00pa30oBaTeNbHOTO CTaHAapTa CpeaHero ooiiero o0pa3oBaHus, € Y4YETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, PEIBABIIEMBIX K MATEMAaTHYECKOMY 00pa30BaHUIO, U TPAJAUIIUI POCCUIICKOTO 00pa30BaHUsL.
Peanuzanus nporpaMMbl 00ecriedMBaeT OBJIAICHUE KIIFOUEBBIMU KOMITETECHIIMSIMH, COCTABIISIOLIIUMHU OCHOBY
IJid CaMOpa3BUTHUA W HCIIPCPLIBHOI'O o6pa303aH1/151, OEI0CTHOCTD O6H.ICKy.HBTypHOI‘O, JIUYHOCTHOI'O H
MO3HABATEJILHOTO PAa3BUTHSI TUYHOCTH 00YYAIOIINXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTU4YE€CKOIO aHaJu3a» SBJSETCS OJHUM U3 Hanbojiee 3HaYMMBIX B
IporpaMMe CTapIlei IIKOJIbI, TOCKOJIBKY, C OJHOW CTOPOHBI, OH O0ECIeYNBAaeT MHCTPYMEHTAIbHYIO 0a3y
JUIST U3y4YEHUS] BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C APYroil CTOPOHBI, (pOPMHPYET JOTUYECKOE U
a0CTpaKTHOE MBIIUICHUE YYalluXcs Ha YPOBHE, HEOOXOIUMOM JIi OCBOSHHSI KYypCOB WH(MOPMATHKH,
oOIIeCTBO3HAHMS, KCTOPUM, CJIOBECHOCTH. B pamMkax MJaHHOrO Kypca ydyaliuecs OBJaJeBaroT
YHHBEPCAJIbHBIM  SI3BIKOM COBPEMEHHOH HayKd, KoOTopas (QOpMyIHMpyeT CBOM JOCTIDKCHHS B
MaTeMaTH4ecKoil popme.

Kypc anreOpsl 1 Hayasl MaTeMaTHUECKOIO aHaIN3a 3aKJIaIbIBa€T OCHOBY JUIsSl YCIIEITHOIO OBJIa/ICHUS
3aKOHaMU (DU3HUKHU, XUMHUH, OMOJIOTUY, MOHUMAaHHsI OCHOBHBIX TEHACHIIMHA SKOHOMUKH U OOIIECTBEHHOMN
KHU3HH, TO3BOJISICT OPHEHTUPOBATHCS B COBPEMEHHBIX U (PPOBBIX U KOMIIBIOTEPHBIX TEXHOIOTUSIX, YBEPEHHO
UCIIOJIb30BATh UX B TIOBCETHEBHOM kU3HU. B TOXe BpeMs oBliafieHre abCTpaKTHBIMU U JIOTHUECKU CTPOTUMHU
MaTeMaTUYECKUMU KOHCTPYKLUHUSMU pPAa3BUBAE€T YMEHUE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATbH
UCTUHHOCTh YTBEP)KIIEHUS, UCIIONb30BaTh 0000IEHNE U KOHKPETH3AIUIO, abCTparupoBaHue U aHAJIOTHUIO,
dbopMupyeT KpeaTUBHOE M KPUTUYECKOE MbIIIJIeHHe. B xo/1e n3ydeHus anredpsl 1 Hayajal MaTeMaTHYeCKOro
aHaJIM3a B CTapIIed IIKOJE Yy4YallWuecs I[OJy4aloT HOBBIM OIBIT PpEUNICHWs MNPHUKIAJHBIX 3a/1ad,
CaMOCTOSITENIbHOTO TOCTPOCHUSI MaT€MaTUYEeCKUX MOJENIell peallbHbIX CHUTyalluii U HWHTEepIpeTalnn
MIOJIyYEHHBIX PELICHU, 3HAKOMATCS C IPUMEPAMH MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, HAYKE U
B UCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obnanaer 3HaYMTEIbHBIM BOCIUTATENBHBIM MOTEHLIMAIOM, KOTOPBIA pealn3yeTcs Kak uepes
y4eOHBIN MaTepuall, ClioCOOCTBYIOIINN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMSI, TAK U Uepe3 crienupuKy
yueOHOH  JesaTenbHOCTH, TpeOylomeld  CcaMOCTOSTEIbHOCTH, AaKKypaTHOCTH,  MPOJOJKUTEIBHOMN
KOHIEHTPALlUU BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYUYEHHBINH pe3yJIbTarT.

B ocHoBe Meronuku oOydeHus anreOpe M HayalaM MaTeMAaTHYEeCKOrO aHalu3a JISKUT
JeSTeIbHOCTHBINA PUHLUIT O0yUEHUS.

CrpykTypa Kypca «Anrebpa M HayaJa MaTeMaTHMYECKOrO aHaju3a» BKIIOYAET CJeIyIoIue
CoJIepKaTeNbHO-METOANYECKHe TUHUH: «Yucna 1 BelUUCIeHus», « DYHKIMH U rpadukn», «YpaBHEHUS U
HepaBeHCTBa», «Hawama wmartemarnueckoro ananmsa», «MHOXecTBa UM JIOTMKa». Bce OCHOBHbIE
COJIepKaTeNbHO-METOANYECKHE JIMHUU U3YYatoTCsl Ha IPOTSHKEHUH JIBYX JIET 00y4eHHUs B CTapiiell mKore,
€CTECTBEHHO JIOMOIHASA IPYT Apyra U MOCTENIEHHO HAChIIasiCh HOBBIMU TEMAMH U pa3zesiaMu. [laHHbIN Kypc
ABJIIETCS. MHTETPATUBHBIM, IOCKOJIbKY OOBEIUHSIET B cede coaepKaHHE HECKOJbKUX MaTeMaTHYeCKHX
JTUCLUIUIMH: anredpa, TPUrOHOMETPUsl, MaTeMaTHUECKUI aHaAIIN3, TeOpUsl MHOXKeECTB U Jp. [1o Mepe Toro kak
ydaiiecs OBjIaJieBaloT Bc€ OoJiee MIMPOKMM MaTeMaTHMUECKUM amnnapaToM, y HUX IOCIEI0BaTEIbHO
dopmMHpyeTcs U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKYI0 MOJIENIb pealbHOW CHUTYaIlH,
NPUMEHSTh 3HaHUS, MOIyYeHHbIE B Kypce «Anredpa W Hayaia MaTeMaTUYECKOTO aHaIN3ay, JJIs pPelIeHUs
CaMOCTOSITENIHO C(OPMYIMPOBAHHON MaTeMaTHUECKOW 3ajauu, a 3aTeM MHTEPIPETHPOBATH MOTYYEHHBIN
pe3ynbTar.

CopneprxaTenbHO-MeToAnYecKast TUHUS «Huca ¥ BBIYUCICHUSD 3aBepIiaeT (OpMUPOBAHNE HABBIKOB
WCIIOJIB30BaHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOEe OBLIO HauyaTO B OCHOBHOW mmIkoje. B crapmieit mikose
ocoboe BHUMaHue yenseTcs (OpMUPOBAHUIO IPOUHBIX BBIYMCIUTEIbHBIX HABBIKOB, BKIIOYAIOIIUX B ceOs
UCIIOJIb30BAaHUE PA3UYHBIX (OPM 3amucy ACHCTBUTEIBHOTO YHCIA, YMEHHE PAIMOHAJIbHO BBHIMOIHSITH
JeMCcTBUS C HUMH, JeiaTh NPUKUIKY, OLEHHMBAaTh pe3ynbraT. OOydaromyecs MONMy4aloT HaBBIKU



npUOIMKEHHBIX BBIYUCICHHM, BBIMOJIHEHUS JCHCTBHIA C YHCIaMM, 3alMCAaHHBIMH B CTaHAAPTHOH (opme,
VCIIOJIb30BAaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHMS YNCIOBBIX BBIPAKEHUM.

Jluaus «YpaBHEHHUS UM HEPABEHCTBA» pEAM3yeTCs Ha MPOTSHKEHUHM BCETO OOYYECHHs B CTaplien
LIKOJIE, ITOCKOJIBKY B Ka)KJIOM pPaszeiie NMpOorpaMmbl NPEAYyCMOTPEHO PELIEHUE COOTBETCTBYIOUIMX 3azady.
OOyuaronyecs OBJIAJEBAIOT PA3JIMYHBIMUA METOJAMH PELLIEHUS LEbIX, pallMOHAIbHBIX, HPPALUOHAIBHBIX,
IIOKa3aTeIbHbIX, JOrapu(pMHUUECKMX W TPUTOHOMETPUYECKMX YpPaBHEHMH, HEPaBEHCTB M MX CHCTEM.
[TomyueHHbIE YMEHHS MCIIONB3YIOTCS MPH HCCIEI0BAHUN (QYHKIMKA C MOMOIIBIO MPOU3BOIHOM, PEIICHUN
NPUKJIAJHBIX 33]a4 U 33/1a4 Ha HaXOKICHHWE HauOONbIIMX M HAUMEHbIIUX 3HaueHUH (QyHkuuu. [laHHas
coJepKareibHas JHMHUS BKIOYaeT B ceOs Takxke (OpPMHUPOBAHUE YMEHHH BBIOJIHATH PAcUYEThI I10
dopmynaM, mnpeoOpa3oBaHMs LENbIX, PALUOHAIBHBIX, HPPALUOHAIBHBIX M TPUTOHOMETPUYECKUX
BBIDQXKCHHUM, a TaKXKe BBIPAKCHUN, COJCpXKAIIMX CTEIeHH U JorapudMmbl. brarogaps HW3ydeHHIO
areOpanyeckoro Mmarepuajia MPOMCXOIUT JalibHEiIee pa3BUTHE aJrOPUTMHUYECKOr0 M abCTPaKTHOIO
MBILIUICHHUS YYaluxcsi, (OPMUPYIOTCS HAaBBIKM JIEAYKTUBHBIX PacCyKICHHH, padOThl C CHUMBOJIbHBIMU
dbopmamu, npeacTaBiIeHHUs 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJIE PAaBEHCTB M HEpaBeHCTB. Anredpa
npeziaraeT dQQEeKTUBHBIE HHCTPYMEHTHI JJISl PEUICHUs MPAKTHYECKHMX W eCTECTBEHHO-HAYYHBIX 3a/ad,
HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK s3bIKa HAYKH.

CopnepxaTtenpHo-MeToandeckass TUHUS «DyHKIMU U TpapUKW» TECHO MEPEIUIeTaeTCs C APYyTUMHU
JUHUSAMHM Kypca, IOCKOJIBKY B KakOM-TO CMBICIIE 33Ja€T IOCJIEN0BATEIbHOCTh M3YYEHHs MaTepuaia.
N3ydenue cTeneHHoOMH, MoKa3aTeaIbHOHN, JOrapuPMHUUECKON U TPUTOHOMETPUIECKUX (DYHKIIMIA, UX CBOMCTB U
rpaduKOB, UCHOJIb30BAHUE (YHKLUMH JJIS peIIeHUs 3a7ad U3 JPYTHX Y4eOHbIX MPEIMETOB M peabHOU
JKU3HU TECHO CBS3aHO KAaK C MATEMAaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM ypaBHEHUM U HepaBeHCTB. [Ipu
3TOM 00JIbLIIO€ BHUMaHUE yaemseTcs (GOpMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMYJIaMU 3aBUCUMOCTH MEXTy
pa3IMYHBIMU BETMYMHAMHM, MCCIEIOBATh MOJYYeHHbIE (YHKIMH, CTPOUTHh UX rpaduku. MaTtepuan 3Toi
COJIEprKaTeNIbHOM JINHUU HAlleJIEH HAa Pa3BUTHUE YMEHUI U HABBIKOB, I03BOJISIFOIIMX BBIPAXKAaTh 3aBUCUMOCTH
MEXJly BEIMYMHAMU B pa3IMyHON (opme: aHAIMTUYECKOM, rpaduueckoil u cioBecHOM. Ero msydenue
CHOCOOCTBYET Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K 00O0OIEHNI0 U KOHKPETU3AIIH,
HCIIOJIb30BaHUIO aHAJIOTUH.

CopnepxarenpHas nuHUs «Havyaia MaTreMaTH4eCKOro aHaan3a» MO3BOJISET CYIECTBEHHO PACIIMPUTh
KpYyTr KaK MaTeMaTH4eCKHX, TaK U MPUKIAIHBIX 3a]a4, JOCTYIHBIX 00y4arOIHUMCs, Y KOTOPBIX MOSBISETCS
BO3MOXHOCTb HCCIIEIOBaTh M CTPOMUTH Irpapuku (yHKUUH, ONpenensaTh UX HAauOOJbIIMEe U HAauMEHbIINE
3HAYEHUS, BBIUUCIATH IUIOIAIN GUryp U 00bEMBI T€JI, HAXOAUTh CKOPOCTH U yCKOPEHUS IpoleccoB. J[aHHas
coJiepaKaTeNbHast IMHUS OTKPBIBAET HOBBIE BOZMOXKHOCTH ITOCTPOEHUS MATEMAaTUYECKUX MOJENIEH PEAIBHBIX
CUTyalui, HAX0XKICHHS HAWIY4YIIEero PEHIeHUs B IPHUKIAJHBIX, B TOM YUCJIE COLMAIbHO-DKOHOMUYECKHX,
3aJadax. 3HAKOMCTBO C OCHOBaMM MaTeMaTHUYECKOrO aHajlM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOrMYECKOTO U KPEaTUBHOTO MBILUIEHUS, (GOPMHUPOBAHUIO YMEHUN PACO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOydarommecs: y3HaloT O BBIIAIOLIMXCS pe3yIbTaTax,
MIOJIYYEHHBIX B XOJI€ Pa3BUTHS MAaTEMAaTUKH KaK HayKH, U UX aBTOpax.

CopnepxaTrenpHO-MeTOINYECKAs TUHUSA «MHOXKECTBA U JIOTHUKa» B OCHOBHOM IIOCBSILIEHA YJIEMEHTaM
TEOPUH MHOXKECTB. TE€OpEeTHKO-MHOXKECTBEHHBIE NPEJICTABICHUS IPOHU3BIBAIOT BECh KYpC IIKOJBHOU
MaTeMaTHKHU U IpesiaraloT Hauboiee YHUBEPCAIbHBIH S3bIK, 00bEANHSIONINNA BCE pa3aebl MaTEMAaTUKH U
€€ IPWIOKEHUM, OHU CBA3BIBAIOT PA3HbIE MAaTEMAaTUUYECKNE TUCLHHUILINHEI B eAMHOE 1enoe. [loaromy BaxHO
J1aThb BO3MOKHOCTB IIKOJBHUKY IIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHON MATEMATUKU U
HCITOJIB30BAaTh €0 JUISl BBIPAKEHUSI CBOUX MBICIICH.

B kypce «AunreOpa M Havajga MaTeMaTHYEeCKOrO aHalu3a» MPHUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTUYeCKOT0 MOJIEIMPOBAHUS, KOTOpPbIE MpHU3BaHbl C(HOPMUPOBATH HABBIKM MOCTPOCHUS MOjeNei
peanbHBIX CHTYyallud, UCCIEIOBAaHUS 3TUX MOJEJECH C MOMOIIbI0 anmapaTa aareOpbl 1 MaTeMaTHYeCKOro
aHaJIM3a ¥ MHTEPIPETAalUH MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHus BIUIETEHBI B KaXKIbIM U3 Pa3/IeiioB
IIPOrpamMMBl, MOCKOJIBKY BECh MaTepuall Kypca IIMPOKO HUCIIONB3YETCs Ul PEIICHMs NMPUKIAJAHBIX 3a1ad.
[Tpu pemieHnH peanbHbIX MIPAKTHUECKUX 3314 yYalluecs pa3BUBalOT HAOII0JaTeIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOJIb30BaTh aHAJIOTHIO, 00001IaTh U KOHKPETHU3UPOBATh MPOOIeMy.
JlesarenbHOCTh 1O (OPMHUPOBAHMIO HABBIKOB PEIIEHUS NPUKIAIHBIX 3a7ad OpPraHU3yeTcs B Ipolecce
U3yUYeHHs BCEX TeM Kypca «Anredpa 1 Hayaja MaTeMaTUYeCKOr0 aHaIN3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM muiaHe Ha M3ydeHue Kypca anreOpbl M Hayajl MaTeMAaTHYEeCKOIo aHaln3a Ha 6a30BOM ypOBHE
oTBoaMTCS 2 yaca B Heaenmto B 10 ximacce u 3 yaca B Hegenmto B 11 kiacce, Bcero 3a ABa roja o0ydeHus —
170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu.  Apudmernueckue omepauMM ¢ palUOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJs PELICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciIel 3HAaHUU U PEaIbHOM JKU3HH.

JleiicTBuTenbHbIe YKcna. PalmoHanbHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHUeCKUe
olepauuu ¢ AeUCTBUTEIbHBIMU uuciaMu. [IpuOamkEéHHbIe BBIYMCICHUS, IPAaBUIA OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (Gopma 3amucu AeHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue moaxoismedl (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN I PEHICHHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HATypalbHOW cTemeHu. JledcTBus ¢ apudmMeTHaecKkuMu
KOPHSIMHM HaTypajbHOW CTEIICHH.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCIIOBOTO apryMEHTA.

YpaBHeHUs! M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
bopMyIbI.

VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemeHne HepaBeHCeTBa. MeTo1 MHTEPBAJIOB.

Perenue nenbIx U 1poOHO-pAlMOHAIBHBIX YPABHEHUI U HEPAaBEHCTB.

Pemenne nppanimoOHaIbHBIX YPaBHEHUN U HEPAaBEHCTB.

Pelenre TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaT€MaTHYECKMX 3aJad U 3a1ad U3
pa3INYHBIX 001acTe HAYKH U pealbHOM KHU3HH.

DyHKIUHN U TPaPUKH

@yHk1us, crocoosl 3ananus yHkun. ['papux Gynkiun. Bzanmuo oOpatHblie GyHKIMH.

Ob6unacTp onpeneneHuss 1 MHOXKeCTBO 3HaueHUN ¢yHkuuu. Hynu pynkuuu. IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHas (QyHKIMsI ¢ HaTypajdbHBIM U IIeJBIM Moka3areiem. E€ cBoiicTBa W rpaduk.
CoiicTBa u rpauk KOpHS n-0# CTENEHN.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpEJEICHUEe TPUTOHOMETPUUYECKUX  (PyHKIMH
YHCJIOBOI'O apryMEHTA.

Hayana mateMaTH4ecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CcHOCOOBI  33JaHUsl  IOCTENOBATEIbHOCTEH. MOHOTOHHBIE
MIOCJIETI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO yOBIBAIOLIEH MeOMETpPHUUECKON MPOTrPECcCHU.
dopMyra CIOXKHBIX IIPOLEHTOB. Mcrnosb30BaHUE MPOrpeccuu Ul PELICHHs pealbHBIX 3aaad
IIPUKIIATHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA

MHokecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O anmapara JUisi OIMMCaHUs PeajbHbIX IPOLECCOB U SIBICHUMW, NpU
pELICHUH 3a7a4 U3 APYIUX Y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KA3aTEIbCTBO.

11 KUIIACC



Yuciia ¥ BBIYHMCICHUSA

Hatypanbnble u nensle uncina. [Ipu3Haky 1e1MMOCTH LEIBbIX YACE.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOMCTBa CTETICHH.

Jlorapudm uncna. JlecaTuuHble U HaTypabHbIE JOrapHUPMBbI.

YpaBHeHusI 1 HepaBeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpaXKEHUM, COAEPIKALUX CTENIEHH C PallMOHAIbHBIM IIOKa3aTEIIEM.

ITpriMeprl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs] U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHHH. PelieHue npukiaaaHbIX 3alad C MOMOIIbIO CHUCTEMbI
JMHENHBIX YPaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHATIbHBIX YPAaBHEHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a[a4 U3 Pa3IUYHBIX 00JIaCTel HAYKU U pealbHOU JKU3HU.

DOyHKIUH U rpauKu

Oynkuus.  [lepuommyeckne  Qynkumu. [IpomMexyTkm  MOHOTOHHOCTH  (DYHKIIHH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HaumOosbliee m HauMeHbllee 3HaueHHE (DyHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[TokazarenbHas u norapudmMudeckas GyHKIMU, KX CBOHCTBA U TPaUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 1711 pellieHHs ypaBHEHUM U JIMHEMHBIX CUCTEM.

Ucnonp3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAaHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pealbHON KU3HH.

Hauyana mateMaTHuyeckoro anajimusa

HenpepsbiBable pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB.

[TpousBoanas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICI IPOU3BOIHOM.

[Tpou3BosHbIE ArIeMEHTApHBIX (QYHKIMA. DOpPMYIIbI HaXO0XKIEHUS MPOU3BOAHON CyMMBI,
MIPOU3BENICHUS U YaCTHOTO (PYHKIIHH.

[TpuMeHeHne MPOU3BOIHON K UCCIEI0BAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxaenne HaubobIIero 1 HAMMEHbBIIEr0 3HAYEHUS! (PYHKIIMH Ha OTPE3KE.

[IpuMeHeHrEe NPOU3BOMHOM Ml HAXOXACHHUS HAWIY4IIEro PEUIeHHs B IPHUKIAIHBIX
3aja4ax, JUIsl ONpeieJIeHHs] CKOPOCTH MpoLecca, 3aJaHHOr0 GOpMyYJIOi WiIH TpapUKOM.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

Wnuterpan, ero reomeTpuyeckuid M (¢uU3MYECKUil cMbIci. Bblumcienue uHTErpana Imo
dopmyne HeroTona—IJlelioauna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoeHue y4yeOHOro mpenmera «MaTemaTHka» IODKHO OOECIEeYMBaTh JOCTHXKECHHE Ha
YpOBHE CpenHero oomero o0pa3oBaHUs CIHCAYIONIMX JUYHOCTHBIX, METalPEJIMETHBIX U
HpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOR:

JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMmbl yueOHOro mpenmera «MaTemaTukay
XapaKTEPU3YIOTCS:

I'paxxnanckoe BociuTaHue:

Cc(hOPMUPOBAHHOCTHIO TPAXKIAHCKOM TMO3ULIMHM OOydYaromierocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOr0 OOIIECTBa, MPEACTABICHUEM O MAaTEMAaTHUECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHUMOJCHCTBOBATh C COLIMATBHBIMA HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO POCCUNCKON IPa’kJaHCKON UAEHTUYHOCTH, YBAXKEHUS K MPOILIJIOMY U
HACTOSIIIIEMY POCCUICKON MAaT€MATUKHU, IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSIM POCCUICKUX
MAaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTruX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIbHOCTHIO YUYEHOTO; OCO3HAHHWEM JINYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOMYHUBOTO OYIyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOLIEHHMEM K  MHPY, BKJIKOYasg OACTETHUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCyX JACHUN; BOCIPUUMYHUBOCTHIO K
MAaTeMaTUYECKUM aCTEKTaM PA3JIUYHbIX BUJOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUsA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mMuTaHUE, cOATAHCHPOBAHHBIM PEKUM 3aHITHH M OTIbIXA, PETYJSIpHAs (Qu3nuecKas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUAX CIIOPTUBHO-03I0POBHUTEIHHON
JIEATEIIbHOCTBIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHUEM IIEHHOCTH TPYAOTIOOUS; UHTEPECOM K Pa3IMUHBIM
chepam mpohecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMATHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHMIO HAa TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTHBHOMY YUaCTHIO B PEIICHUN
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HaIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIHUSHUS COLUAIHHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE NPHUPOJHONW W COLMAIBHOW Cpeabl, OCO3HAHUEM
I00AaNFHOTO — XapakTepa JKOJOTHMYECKUX  MpoOJieM; OpUEHTAalWed Ha  MPUMECHEHHE
MaTeMaTHUYeCKUX 3HAHUN JUIsl pelieHHs 3aja4 B 00JacTU OKpY’Kalolled cpelibl, MIIaHUuPOBaHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

[{eHHOCTH HAy4YHOIO ITO3HAHMUSL:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTHKH, TOHUMaHUEM MaTeMaTHYecKOW HayKu Kak chepsl
YEJIOBEYECKON JEATEIBHOCTH, 3TAllOB €€ pa3BUTUSA U 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKHU U MATEMaTU4YECKOM KyJIbTypOH KaK CpEJICTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYIO U HCCIIEN0BATEIIBCKYIO JEATEIBHOCTh HHAUBUIYaIbHO
U B TpyIIIE.

METANPEJMETHBIE PE3YJIbTATHI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHUS MIPOrPaMMbI y4eOHOTO TipeameTa « MaTemMaTukay
XapaKTepU3yIOTCS  OBNAJCHUEM  YHUBEPCAIbHBIMU  HO3ZHAGAMENbHBIMU  OelicEUaMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCATbHLIMU — Pe2yNsmUGHbIMU
oelicmeusmu.

1) Yuusepcanvuvie nosnasamensusie oeticmsus, obecnewusaiom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCcO8 00 Yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAOwe20 Mupa,
npuMeHeHue 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTEPU30BaTh CYIICCTBEHHbIC NMPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATHSIMH, (HOPMYJIHPOBATH OMPEICIICHUS TOHSATHI;
YCTaHABIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
Y CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHAIIN3A;

® BOCIIPHUHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIUTCIIHHBIC H
OTpUIATEIIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIHE; YCIIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpeAjaratb KPUTEPHH IJS BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® JleNaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (TIpsMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

e BBIOMpaTh CcrocoO perieHus y4eOHOH 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BEIONpaTh HanOoJIee TOIXOASAIINAN ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble nccneoBaTebCKue JICHCTBHUS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMyIHUpOBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4YecKOro OOBEeKTa, SBJICHHS, MpoIiecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBICHUSMU, TIPOIICCCAMMU;

® CaMOCTOATENHHO (OpMyJIHUpOBaTh OOOOIIEHUS W BBIBOJALI IO  pe3yjbTaTaM
MPOBEEHHOTO HAOIIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTaTh MPEANOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ota ¢ nuadopmanmeii:

® BBIBIATH JePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX Uil OTBETa Ha BOMPOC U
JUTSI pEIICHUS 3a1a9H;



BBIOMpaTh MH(OPMAIMIO W3 HUCTOYHMKOB pA3IMYHBIX THUIOB, AaHAJIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH()OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBIICHHUS,

CTPYKTYpPUpPOBaTh HMH(OpMALMIO, MPEACTaBIATh €€ B passiMyHbIX (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) VHusepcanvHvle KOMMYHUKamueHbvle Oelicmsus, 0becneuusaom coopmuposaHHocmy
COYUATILHBIX HABLIKOG 0OYYAIOUJUXCAL.
OO61ueHue:

BOCTIPUHUMATH ¥ (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUH C YCIOBUSIMHU U LEIIMU
oOlIeHHs; SCHO, TOYHO, T'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY pelleHUs 3aJja4l, KOMMEHTUPOBATh
MOJTyYEHHBIN Pe3yJIbTaT;

B X0J1e 00CY/IeHHU 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CY>KIaeMON TEMBbI, IPOOIEMBI,
petiaemMoit 3a1a4n, BHICKa3bIBAaTh UJICH, HAIICJICHHBIE HA TIOUCK PELIECHUST; CONTOCTABIIATh
CBOM CYKJICHUS C CYXKACHHUIMH JIPYTHUX YYaCTHUKOB JMAJIora, OOHApYKUBATh pa3inyune
U CXOJICTBO IIO3WIIMIA; B KOPPEKTHOH Qopme (GOopMyIupoBaTh pa3HOIIIACHUS, CBOU
BO3PaKEHUS;

MPEJICTaBIISTh PE3yIbTaThl PEIICHUs 3a/1a4l, SKCIIEPUMEHTA, UCCIeI0BaHuUs, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (popMaT BBICTYIUICHUS C YUYETOM 3aJad MPE3CHTAlUU U
0COOCHHOCTEH ayJUTOPHH.

CoTpyIHUYECTBO:

MOHMMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON U WHAMBHYaIbHON pabOThI IpH
peleHnH y4eOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesTeIbHOCTH, TIIAHUPOBATh
OpraHM3all0 COBMECTHOW paboThl, pacmpelneisTb BUIbl padOT, JOroBapuBaThHCA,
00Cy»X/1aTh MPOLIECC U Pe3yIbTaT pabOThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFOJCH;
y4acTBOBAaTh B IPYMNIOBBIX (popMax paboThl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAMHUPOBATH CBOM JEHCTBUS
C APYTUMH YICHaMHU KOMAaH[IbI; OIICHUBATh KAYECTBO CBOETO BKIIAJa B OOIINN MPOAYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOECHCTBUS.

3) Vnusepcanvnvie pecynamugnuie oeiicmeus, obecneuusaom Gopmupoeanue CMulCl06bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE IUYHOCHIU.

Camoopranu3zanus:

COCTABIIATh IJIaH, AJTOPUTM pELICHHs 3ajaud, BBIOMpPATh CIOCOO pElIeHUs C YyYETOM
UMEIOLINXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTpOIIB:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEPIIAEMbBIX
JEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJI MpOLEcca M Pe3ysbTaTa PEIICHHs MaTeMaTHYeCKON
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpU PEILIEHUH 33]a4M, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, AAHHBIX, HAWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJlbTaTa LEIM W YCJIOBUSAM, OOBACHATH NPHUYUHBI
JOCTHDKEHUSI WM HEIOCTUXKEHUs pPEe3yJbTaTOB JEATENbHOCTH, HAXOIWUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI



OcBoenne yueOHOro Kypca «Anredpa ¥ Hadala MaTeMaTHYeCKOrO aHalHM3a» Ha YPOBHE
cpenHero odmiero oOpa3zoBaHus AOHKHO 00ecreunBaTh JTOCTHIKEHUE CIEIYIONINX MPEeIMETHBIX
00pa30BaTENIbHBIX PE3YJITATOB:

10 KJIIACC

Yuciia ¥ BBIYMCICHHSA

OnepupoBaTh MOHATHSIMH: pallOHATbHOE M JEHCTBUTENHLHOE YHMCIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOb, MPOLEHTHI.

BrInonHATs apupMeTHUecKre ONepaluy ¢ palliOHaIbHBIMU U ICHCTBUTEILHBIMU YUCIIAMHU.

BoinonuATe npuOAMKEHHBIE BBIYMCICHUS, MCIONb3Yysl IpaBuia OKPYIJIEHMsS, [JeNaTh
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BIYUCICHUI.

OnepupoBaTh MOHATUSMM: CTENEHb C LIEIBIM IOKa3aTesieM; CTaHJapTHas gopma 3amnucu
JNEHCTBUTENLHOTO YHCIIa, KOPEHb HATYpalbHON CTENEHM; HCIONb30BaTh MOAXOASIIYI0 (hopmy
3anucy JEHCTBUTENBHBIX YHUCEN JUIsl pEIICHUs TPAKTUUECKUX 33]a4 U IPEJICTaBICHUS JaHHbIX.

OnepupoBaTh NOHATHSIMU: CUHYC, KOCUHYC U TAaHT'€HC IIPOU3BOJIBHOTO YIJa; UCIO0Jb30BaTh
3aIMCh MPOU3BOJIBHOTO yIiIa Yepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIINH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO; 1I€JI0€, PAllMOHAIBHOE,
MPPALMOHATIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

BoimonHATe  mpeoOpa3oBaHus ~— TPUTOHOMETPUUECKHMX  BBIPQXKEHMM M pemiarhb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonHATe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
pelaTh OCHOBHBIE TUIIBI LIEJBIX, PALIMOHAIBHBIX U UPPALMOHAIILHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHMsI U HEpaBEHCTBA JUISl PELICHHUS] MaTeMaTUYeCKUX 3a/ad U 33134 U3
pa3InYHbIX 00J1acTe HAYKH U pealbHON KHU3HH.

MopnenupoBaTh peajbHble CHUTyalldd Ha S3bIKE aiureOpbl, COCTaBJISATh BBIPAXKEHMUS,
YPaBHEHHs, HEPABEHCTBA II0 YCJIOBUIO 3a/adyd, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpaduku

OrniepupoBaTh MOHATUAMU: QYHKIIUS, CTTOCOOBI 3aaHusl QYHKIIMH, 00JIACTh OTPEICTICHUS 1
MHOX€ECTBO 3HaueHUH (QyHKIMH, TpapuK QyHKIUH, B3aUMHO 00paTHbIe (GYHKINU.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKITNH, HYIH QYHKIIUH, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonws3oBate rpaduku GyHKUNN I peLICHUs] YpaBHEHH.

Crpouth U yuTaTh rpauku JTUHEHHOW (YHKIMH, KBAJPAaTHUYHOW (DYHKIIMM, CTETIEHHON
(GYHKIUH C LETbIM TOKa3aTEJEM.

Hcnonb3oBate rpaduku GYHKUMN U UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH Mpu
pelleHnn 3aja4 U3 APYruxX y4eOHBbIX MPEIMETOB U PeajbHOM KU3HU; BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEX]ly BETMYMHAMM.

Hauyana matemMaTnuyeckoro anajaimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCT, apu(METHUECKass U TeOMETpHUYEecKas
IIPOTPECCHH.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBaIOIIasi TeOMETpUYEcKast IPOrpeccusi, cymma
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM TIPOTPECCHH.

3amaBarh MOCIIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOWMCTBA MOCIEIOBATEIIBHOCTEH M MPOTPECCHM ISl PEHICHUS] PeaTbHbIX
3a/1a4 PUKJIAAHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONEpAIlMH HaJl MHOXKECTBaAMH.



Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amlmnapar Iyl ONMCaHHUs PEaJIbHBIX IPOLECCOB
U ABJICHUH, IPU PEIICHNH 3a]1a4 U3 JPYTUX Y4eOHBIX IIPEIMETOB.
OnepupoBaTh NOHATUAMU: ONIPEAEICHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

OnepupoBaTb MNOHATHSMM: HATypalbHOE, LEJI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEII, PA3JI0KEHUE YUCIIa HA IIPOCTBIE MHOXKUTEIN JJI PEILEHUS 3a1ad.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAJIBHBIM [10KA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIorapu(M YUCIIa, 1eCATUYHBIC U HATYpaJlbHbIE JIOTapU(MBI.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHnsaTh cBOMcTBa CTemeHUM s NpeoOpa3oBaHMsl BBIPAXKEHUH; ONEPUPOBATH
MOHATUSAMH: ITI0KA3aTEIBbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC TUIIBI TI0KA3aTEIbHBIX
YPaBHEHUI U HEPABEHCTB.

Bemonsasate mpeoOpa3oBaHusi BBIPAKEHHH, COIACPXKAIIUX JOrapu(Mbl; OIEPUPOBATH
HOHATUAMM: JIOrapu(MUUYECKOe YpaBHEHHUE U HEPABEHCTBO; pELIaTb OCHOBHBIC THIIbI
JOrapu(pMUUECKUX YpPaBHEHUH 1 HEPABEHCTB.

HaxoauTts perieHns NpocTeNIUX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUHN U €€ pelIeHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPaBHEHUH JJIs PEILEHUS NPAKTUYECKUX 3a/1a4.

Haxonuts pemienus npocTenmmx CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHblE CHUTyalldd Ha S3bIKE aiureOpbl, COCTaBJISATh BBIPAXKEHMUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aa4M, UCCIIEI0BATh [IOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BaHUEM arrapaTa anreopsl.

DOyHKIUH U rpaduku

OnepupoBaTh MOHATUSAMH: TepuoanYecKass QYHKIUS, MPOMEXKYTKH MOHOTOHHOCTHU
(GYHKLIMH, TOYKH SKCTpeMyMa (YHKIMM, HauOoJblllee M HaUMEHbllee 3HadeHUs (PYyHKIMHU Ha
IIPOMEXKYTKE; UCII0JIb30BATh UX JUIS MCCIIe0BaHus (YHKIUH, 3a1aHHOM rpauKoMm.

OnepupoBaTb  MOHATHAMHU:  TIpadUKH  [OKa3aTeNbHOW,  JorapupMuyeckod U
TPUTOHOMETPUUECKUX (PYHKIMI; N300pakaTh X HA KOOPJUHATHON IJIOCKOCTH M HCIOJIb30BaTh
JUISl pELLICHUs YPaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW IJIOCKOCTHM TpaduKH JUHEHHBIX YpaBHEHHH U
UCIIOJIB30BATh UX IS PELICHUS CUCTEMBI TUHEHHBIX YPABHEHUM.

Ucnonb3oBarhk rpaduku GYyHKIWN IS WCCIIEOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
JPYTUX y4eOHBIX AUCLUIUINH.

Hayana mateMaTH4ecKoro aHajaimsa

OnepupoBaTh NOHATUSAMU: HENpPEpbIBHAs (YHKIMS; TPOU3BOIHAS (DYHKIIMH; UCTIOIb30BATh
reoMeTpUUYECKUN U GU3NYECKUI CMBICI TPOU3BOIHOM 7Sl peLIeHHUs 3a/1ay.

HaxoauTe npou3BOAHBIE 3JEMEHTapHBIX (DYHKIMH, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh MNPOM3BOJAHYIO Ui HCCIAeOBaHMS (YHKIMM HAa MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATh PE3YJIbTAThI UCCIIEIOBAHUS K IIOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTh NMPOU3BOAHYIO JUISI HAXOXKJIEHUS HAWIYYILEro PEIlIeHHs B IPUKIAIHBIX, B
TOM YHCJIE COLIMAIIBHO-DKOHOMMYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSMH: TEPBOOOpa3Hasi U MHTErpal; MOHUMATh F€OMETPUYECKHNA U
(bu3nyeckuii CMbICI MHTErpaa.

HaxonuTe mepBooOpa3Hble 3JeMEHTapHbIX (YHKIUI; BRIYUCIATH MHTErpal 1Mo (hopmyie
Herorona—Jleiiouuia.



PemraTs IMPUKJIAAHBIC 3aa4i, B TOM YHUCJIC COLMUAIIBHO-DKOHOMHUYCCKOI'o U (1)I/ISI/I‘IGCKOI‘O
XapakTepa, CpeaACTBAMA MATECMATUYCCKOI'O aHAJIM3a.



TEMATHYECKOE IINTAHUPOBAHUE AJIT'EBPA

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontpoabneie  Ipaxririeckue o0pa3oBaTe/bHbIC
padoThI padoTsI pecypenr
MHosxecTBa palluOHAJIBHBIX U
1 JEHCTBUTEIBHBIX uncen. PanmonaibHbie 14 1
YpaBHEHHUSI U HEPABEHCTBA
) Oynkuun 1 rpapuku. CTeneHs ¢ 1eabM 6
IIOKa3aTeseM
3 Apudmernaeckuii KOpeHb N—Oi CTETICHH. 13 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMysl
4 TpUroHOMeTpuu. Tpuronomerpuyeckue 22 1
YpaBHEHHUS
5 ITocnenoBaTeabHOCTH U IIPOrPECCUH 5
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 3 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnbie  IMpakriieckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
CreneHsb ¢ pallMOHAIBHBIM [10KA3aTEJIEM.
1 [TokazarenpHas ynkuus. [lokazarenbHbie 12 1
YpaBHEHHUSI U HEPABEHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpPaBEHCTBA
Tpuronomerpudeckne GyHKIUU U UX
3 rpaduxu. TpuroHoMerpuueckue 9 1
HEPaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne Mpon3BOIHON 24 1
5 WHterpai u ero npuMeHeHus 9
6 Cucremsbl ypaBHEHUN 12 1
7 HarypaibHble u niensle yucia 6
2 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 13 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE AJI'EBPA
10 KJIACC

No
KoanuyectBo

n/n

Tema ypoka

yacoB

yIeKTpPOHHBbIE HU(POBbHIE 00pa3oBaTeIbHbIE PeCYPChI

MHo:xecTBa PAalIMOHAJIbHBLIX H JeHCTBUTEIbHBIX Yncel. PanmonaabHbIe YPaBHCHUSA U HEPABCHCTBA (14 ‘laCOB)

MHO)KCCTBO, oncpanr Haa MHOXECTBaMHU. J_—[I/Ial"paMMLI

1 = 1 https://resh.edu.ru/subject/lesson/6061/conspect/36067/
Ditnepa—BenHa
) PanmonannsHeie uncina. OOBIKHOBEHHBIE H JECITUYHBIE 1 https://resh.edu.ru/subject/lesson/4730/main/
IpoOu, MPOLEHTHI, OECKOHEYHBIE IEPUOTUIECKUE IPOOH
3 Apudmernieckne ornepanuu ¢ pauoHaIbHBIMH | https://resh.edu.ru/subject/lesson/4730/main/
qucIaMHy, IpeoOpa3oBaHMsl YMCIOBBIX BIPaKEHUH
[Tpumenenue apobeii U MPOIEHTOB I PEIICHUs https://uchitelya.com/matematika/107017-metodicheskayarazrabotka-
4 MPUKIAAHBIX 3a7a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUHN U 1 razlichnye-sposoby-resheniya-zadach-naprocenty.html
peaJIbHOM JKU3HU
[Tpumenenue apobeii U MPOIEHTOB I PEeIICHUs https://uchitelya.com/matematika/107017-metodicheskayarazrabotka-
5 MPUKJIAHBIX 33/1a4 U3 Pa3IN4YHbIX OTPACiIeH 3HaHUU U 1 razlichnye-sposoby-resheniya-zadach-naprocenty.html
peanbHON KU3HU
6 JleiicTBUTENLHEIEC YKClia. ParinoHanbHbIe U | https://resh.edu.ru/subject/lesson/4730/conspect/149072/
UppalMOHAJIbHBIE YKCIIa
7 ApudMeTndecKre oreparuy ¢ JeHCTBUTEIbHBIMU | https://resh.edu.ru/subject/lesson/4730/conspect/149072/
quclIaMu
8 IIpuGmmKEHHEIC BLIMCICHNA, NPABUIIA OKpYIJICHHA, 1 https://resh.edu.ru/subject/lesson/7240/conspect/249035/
MIPUKUIKA U OLIEHKA Pe3yJIbTaTa BIYMCICHUI
9 ToxaecTBa U TOXKIESCTBEHHBIE IPEOOPa30BaHHS 1 https://resh.edu.ru/subject/lesson/1166/
10 YpaBHEHHE, KOPEHb YPABHEHUS 1 https://resh.edu.ru/subject/lesson/5569/conspect/1592 62/
11 HepaBeHCTBO, pelieHre HepaBeHCTBA 1 https://resh.edu.ru/subject/lesson /5569 /conspect/1592 62/
12 Meron uHTEpBAIOB 1 https://resh.edu.ru/subject/lesson/1996/main/
13 Pemenue 1embIx 1 1poOHO-palOHATIBHBIX YPABHEHUH U ! https://resh.edu.ru/tv-program/archive/409

HCPAaBCHCTB
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Koumponvnas paboma Nel no meme "Muoocecmea

14 PAYUOHATLHBIX U Oeticmeumenvhbix uucel. Payuonanonvie 1
ypagHeHus u Hepagencmas"
@yukuuu U rpadpuku. CreneHsb ¢ HeJabIM NMokasaresieMm (6 4acoB)
15 OyHKIWHsI, CIOcoOb! 3aaHus QyHKIHH. B3aumMHO 1 https://resh.edu.ru/subject/lesson/5175/conspect/326684/
oOpaTHbIe PYHKIIUU
I'paduk pynkuu. O6macTe onpeneaeHus 1 MHOKECTBO https://resh.edu.ru/subject/lesson/5175 /conspect/
16 3HadeHnil pynkunu. Hymu ynkuun. [IpomexyTku 1
3HAKOMOCTOSIHCTBA
17 YérHple 1 HeUETHBIE (DYHKIUH 1 https://resh.edu.ru/subject/lesson/5175 /conspect/
13 CreneHsp ¢ neinsim nokasarenem. CrangapTHas popma 1 https://resh.edu.ru/subject/lesson/2576/start/
3aMMcu JeHCTBUTEIHLHOTO YUCIIA
HCPOHI’SOBaHHe mozxozset GopMbI 3amicH https://resh.edu.ru/subject/lesson/5540/conspect/326999/
19 JEHCTBUTEIIBHBIX YMCEN IS PELICHHS IPAKTUYECKUX 1
3a/1a4 U MpeICTaBICHHS TaHHBIX
20 CreneHHas GyHKIMS C HATYPaIbHBIM U LEIBIM | https://resh.edu.ru/subject/lesson/5540/conspect/326999/

nokasaresnem. E€ cBolicTBa u rpapuk

Apudmernyeckuii KopeHb n—oii crenenu. UppannonanbHble ypaBHeHus M HepaBeHcTBa (18 yacos)

21 Apudmernyeckuii KOpeHb HaTypalbHOW CTEIEHH 1 https://resh.edu.ru/subject/lesson/5498/conspect/272541/

22 Apudmernyeckuii KOpeHb HaTypaJbHOI CTENeHH 1 https://resh.edu.ru/subject/lesson/5498/conspect/272541/

73 CBolicTBa apu(pMETHIECKOTO KOPHS HATyPaIIbHOM | https://resh.edu.ru/subject/lesson/5138/train/200460/
CTeNeHH

24 CaoiicTBa apu(pMETHUECKOTO KOPHS HATYPAITbHOM ! https://resh.edu.ru/subject/lesson/5138/train/200460/
CTETIeHH

25 CBolicTBa apu(pMETHIECKOTO KOPHS HATYPAJIbHOM | https://resh.edu.ru/subject/lesson/5138/train/200460/
CTeNeHH

26 JleiicTBus ¢ apuMeTHUeCKUMHU KOPHSIMHU N—OW CTENEeH! 1 https://resh.edu.ru/subject/lesson/5498/conspect/

27 JlelicTBus ¢ apu(METHUECKUMHU KOPHSIMU N—OM CTEeTeHU 1 https://resh.edu.ru/subject/lesson/5498/conspect/

28 JleiicTBus ¢ apudMeTHIeCKUMHU KOPHSIMHU N—OW CTENEeHU 1 https://resh.edu.ru/subject/lesson/5498/conspect/
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29 JIeHCTBHSI ¢ apu(PMETHUCSCKHUMH KOPHSIMH N—OU CTCTIICHH 1 https://resh.edu.ru/subject/lesson/5498/conspect/
30 JleticTBus ¢ apu()METHUCCKUMHU KOPHSIMH N—OM CTEIIEHU 1 https://resh.edu.ru/subject/lesson/5498/conspect/
31 Pemenue uppanroHaIbHBIX YPABHECHUI U HEPABCHCTB 1 https://resh.edu.ru/subject/lesson/5569/conspect/159262/
32 Pemienue uppanroHaIbHBIX YPABHECHUIN U HEPABCHCTB 1 https://resh.edu.ru/subject/lesson/5569/conspect/159262/
33 Pemienue uppanroHaIbHBIX YPABHECHUN U HEPABCHCTB 1 https://resh.edu.ru/subject/lesson/5569/conspect/159262/
34 Pemienue uppanroHaIbHBIX YPABHECHUN U HEPABCHCTB 1 https://resh.edu.ru/subject/lesson/5569/conspect/159262/
35 Pemenue uppanroHaIbHBIX YPABHECHUI U HEPABCHCTB 1 https://resh.edu.ru/subject/lesson/5569/conspect/159262/
. . https://videouroki.net/video/2-funktsiia-korien-n-stiepieni-izx-svoistva-
36 CBoiicTBa U rpaduk KOpHS N-0i cTeneHn 1 . :
i-ghrafik.html
. . https://videouroki.net/video/2-funktsiia-korien-n-stiepieni-izx-svoistva-
37 CaoiicTBa u rpaduk KOpHS N-0i CTETICHN 1 : :
i-ghrafik.html
Koumponvnas paboma Ne2 no meme
38 "Apugmemuueckuii Kopenb n—oti cmeneHu. 1
Hppayuonanvhvie ypagnenus u HepaseHcmea'
®opmyJibl TPUTOHOMETPUH. TPUTroHOMETPHYECKHEe ypaBHeHus (22 yaca)
39 CHHYC, KOCHHYC U TAHT€HC YHCIIOBOTO apryMeHTa 1 https://resh.edu.ru/subject/lesson/4735/main/199278/
40 CHHYC, KOCHHYC U TAHT€HC YHCIIOBOTO apryMEHTa 1 https://resh.edu.ru/subject/lesson/4735/main/199278/
A1 ApKCHHYC, apKKOCHUHYC U apKTaHT'€HC YUCIIOBOTO 1 https://resh.edu.ru/subject/lesson/6322/conspect/114652/
apryMeHTa
42 ApKcHHYC, apKKOCUHYC U apKTaHI€HC YHCIOBOTO 1 https://resh.edu.ru/subject/lesson/6322/conspect/114652/
aprymeHra
43 Tpuronomerpudeckast OKpyKHOCTb, OTIPEIEIICHUE 1 https://resh.edu.ru/subject/lesson/6019/conspect/
TPUTOHOMETPHUECKUX (DYHKIMHA YHCIOBOTO apryMeHTa
44 Tpuronomerpuueckast OKpy>KHOCTb, OIIPECIICHUE 1 https://resh.edu.ru/subject/lesson/6019/conspect/
TPUTOHOMETPUUECKUX (DYHKIIMH YHCIOBOrO apryMeHTa
45 OCHOBHbBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 https://mnogoformul.ru/vse-formuly-po-trigonometrii
46 OCHOBHbBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 https://mnogoformul.ru/vse-formuly-po-trigonometrii
47 OCHOBHbBIE TPUTOHOMETPUIECKUE (POPMYITBI 1 https://mnogoformul.ru/vse-formuly-po-trigonometrii
48 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1 https://mnogoformul.ru/vse-formuly-po-trigonometrii
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HaJajJl MaTeMaThdeckoro anammsa 10 kimacca

49 IIpeoGpasoBaHie TPUTOHOMETPUUYECKUX BBIPAXKEHUI 1 https://resh.edu.ru/subject/lesson/4324/conspect/
50 [IpeoGpasoBaHie TPUTOHOMETPUUECKUX BBIPAKEHUI 1 https://resh.edu.ru/subject/lesson/4324/conspect/
51 [IpeoGpasoBaHie TPUTOHOMETPUUYECKUX BBIPAKEHUI 1 https://resh.edu.ru/subject/lesson/4324/conspect/
52 [IpeoGpasoBaHie TPUTOHOMETPUUYECKUX BBIPAKEHUI 1 https://resh.edu.ru/subject/lesson/4324/conspect/
53 [IpeoGpasoBaHie TPUTOHOMETPUIECKUX BBIPAKEHUI 1 https://resh.edu.ru/subject/lesson/4324/conspect/
54 PemeHue TpUroHOMETPUYECKHUX YpaBHEHUH 1 https://resh.edu.ru/subject/lesson/6320/conspect/200019/
55 Pemrenue TpuroHOMeTpUYECKUX YPaBHCHUM 1 https://resh.edu.ru/subject/lesson/6320/conspect/200019/
56 Pemenue TpuroHOMeTpUYECKUX YPaBHCHUMA 1 https://resh.edu.ru/subject/lesson/6320/conspect/200019/
57 Perienue TpUroHOMETPUUECKUX YpaBHEHHI 1 https://resh.edu.ru/subject/lesson/6320/conspect/200019/
58 Perienue TpUroHOMETPUUECKUX YpaBHEHHI 1 https://resh.edu.ru/subject/lesson/6320/conspect/200019/
59 Perienne TpUroHOMETPHUUECKUX YpaBHEHHI 1 https://resh.edu.ru/subject/lesson/6320/conspect/200019/
60 Koumponvuasi paboma Ne3 no meme "@opmynvt 1
mpuzoromempuu. Tpueonomempuueckue ypasHenus"
IHocienoBareqbHOCTH M IpOrpeccuu (S 4acos)
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS
61 HOCIeI0BaTeNbHOCTE. MOHOTOHHBIC 1 https://resh.edu.ru/subject/lesson/2003/main/
MOCJIEI0BATEIBHOCTH
ApudmeTrdeckast ¥ TeOMETPUYECKast TPOTPECCUH. https://resh.edu.ru/subject/lesson/5223 /conspect/3267 16/
62 Hcnonp30BaHne NpOrpeccuu sl peLICHHs] pealIbHbIX 1
3aJ1a4 NMPUKJIAJHOTO XapaKkTepa
beckoneuHo yObIBaromiasi reoMeTpruiecKast Iporpeccus. https://resh.edu.ru/subject/lesson/5223 /conspect/3267 16/
63 Cymma OeckoHEYHO YOBIBAIOIIEH reOMeTpUUECKOM 1
IIPOrpeECCUN
64 dopmyiia CII0KHBIX TTPOIEHTOB 1 https://resh.edu.ru/subject/lesson/5223/conspect/326716/
65 dopmyiia CII0KHBIX TPOIEHTOB 1 https://resh.edu.ru/subject/lesson/5223/conspect/326716/
IloBTOpPEHUe, 06001IeHNE, CUCTeMaTH3alus 3HaHUii (3 yaca)
66 O0o01enue, cucreMaTu3alys 3HaHUH 3a Kypc anreopsl 1 1 https://resh.edu.ru/
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67 Hrorosast koHTpoIbHAs paboTa. 1
68 O06001eHre, CUCTEMATU3alKs 3HAHUI 32 KYPC alureOpsl 1 ) https://resh.edu.ru/
Hayas Maremarudeckoro aHanusza 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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KoauuecTBO 4acoB

DJIEeKTPOHHbBIE

Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Tparkruueckue oOpa3oBaTejibHbIE
padoThbI padoThI
pecypcsl
Crenens ¢ paMOHaIbHBIM IIOKA3aTENIEM.
1 [TokazarenpHas ¢pynkuus. [lokazareapHbie 12 1
YPaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmudeckue ypaBHeHUS U 12
HEPAaBEHCTBA
Tpuronomerpudeckne GyHKIUU U UX
3 rpaduku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 IIpousBoaHas. [IpumeHneHne Mpou3BOIHOU 24 1
5 WHTerpai u ero npuMeHeHus 9
6 Cucrembl ypaBHEHU 12 1
7 HarypaibHsle u niensie yucia 6
2 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 13 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




Ne
n/n

11 KJIACC

Tema ypoka

Koanuec
TBO
qacoB

JJIeKTPOHHBbIE HU(PPOBLIE 00pa3oBaTebLHbIE
pecypcsbl

Crenenb ¢ panMoHaJbHbIM MoKa3artesieM. [lokazarenbHas pynkuus. [lokazarejbHble ypaBHeHHUs U HepaBeHCTBA (12 yacoB)

1 CreneHs ¢ pallMOHAIBHBIM IOKa3aTeIeM 1
2 CBoiicTBa cTENEHU |
3 [IpeobpazoBanue BeIpaXEHUN, COACPKAIINX PAIIMOHAIBHBIEC CTEIICHU 1
4 [IpeoOpa3zoBaHue BbIpaKEHH, COEPIKALIUX PAIlIOHATbHBIE CTETICHU 1
5 [IpeobpazoBanue BeIpaKEHU, COACPKAIINX PAITMOHAIBHBIC CTEIICHU 1
6 [loka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
7 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
8 [loka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
9 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
10 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
11 [oxa3zatenpHast QyHKIM, €€ cBoiicTBa U rpaduk 1
12 KonTtponbHas padora o Teme "CrerneHb ¢ pallnOHaIbHBIM [TOKa3aTeNeM. 1

[TokazatenpHas ¢pyHkuwms. [lokazarenpHbIe YpaBHEHHsI 1 HEPABEHCTBA"




Jlorapudgmnueckas pynkuus. Jlorapupmmuueckne ypapHeHusi 1 HepapeHcTBa (12 yacoB)

13 Jlorapudm uucna 1
14 JlecaTUUHBIE U HATYpAJIbHBIC JTOTapH(PMbI 1
15 [IpeoOpazoBanue BhIpaXeHUH, CoaepKaIuX Jorapudmol 1
16 [IpeoOpa3zoBanue BEIpaKEHUH, COJIEPIKAIINUX JIOTAPHPMBbI 1
17 [IpeoOpazoBanue BEIpaXEHUH, COAEPIKANUX JTorapu(GMbI 1
18 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIINUX JTIOTaPHPMBbI 1
19 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA 1
20 Jlorapudmuueckre ypaBHEHUsI U HEPABEHCTBA 1
21 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA 1
22 Jlorapudmudueckue ypaBHEHHS 1 HEPaBEHCTBA 1
23 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U TpapuK 1
24 Jlorapudmuueckas GyHKUUsA, €€ CBONCTBA U rpapuK 1

Tpuronomerpnueckne GpyHkuuu u ux rpaguxu. Tpuronomerpuyeckue HepaseHcTBa (9 yacoB)

25 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduKu 1

26 Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U TpapUKu 1

27 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpapUKu 1




28 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpadUKu
29 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
30 [IpumMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
31 [IpumMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
32 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
KonTponbnas pabota o teme "Jlorapupmudeckas: GyHKIuS.
33 Jlorapudmuueckue ypaBHEeHUs U HepaBeHCTBA. TpuroHoMeTpudecKkue

byskiun u ux rpaguku. Tpuronomerpuieckre HepaBeHCTBA"

IIpounssonnas. IIpumenenne nponsBoaHoii (24 yaca)

34 HenpepsiBabie pyHKINN

35 MeTton MHTEPBAIIOB JUIs PELIEHHS] HEPABEHCTB

36 MeTton MHTEPBAIIOB JUIs PELIEHUSI HEPABEHCTB

37 [IpousBoanas GpyHkIMN

38 [TpousBoHas GpyHKIUH

39 ['eomeTpryeckuii 1 GU3NUECKHUI CMBICI TPOU3BOTHON
40 I'eomerpuueckuii u GuU3NIECKU CMBICI TPOU3BOIHOM
41 [Tpou3BoHBIE JI€MEHTAPHBIX (PYHKUINN

42 [Ipou3BoHbIE AIIEeMEHTAPHBIX (QYHKIIUN




43 [Tpon3BoHAs CyMMBI, TPOU3BEICHUSI, YACTHOTO (YyHKIIHA

44 [IpousBoaHast CyMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUH

45 [Ipon3BoHAs CyMMBI, TPOU3BEICHHUSI, YACTHOTO (yHKIIHA

46 [TpumeHeHne TPOU3BOHON K HCCIeI0BaHUIO (DYHKIUI HA MOHOTOHHOCTh
U DKCTPEMYMBI

47 [IpumeneHre MPON3BOIHON K UCCIETOBAHHIO (DYHKIIHI HA MOHOTOHHOCTh
U SKCTPEMYMBI

48 [TpumeHneHne MPOU3BOTHON K UCCIeI0OBAaHUIO (DYHKIUI HA MOHOTOHHOCTh
U DKCTPEMYMBI

49 [TpumeHneHne mpOU3BOTHON K UCCIeI0OBAaHUIO (DYHKIUI HA MOHOTOHHOCTh
U DKCTPEMYMBI

50 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaAYCHHUS (DYHKIMH Ha
OTpE3Ke

51 HaxosxneHne HanOobIIero 1 HaMMEHbIIETo 3Ha4eHUs! GYHKINHU Ha
OTpe3Ke

5> Haxosxnenne HanOoMbIIET0 M HAMMEHBIIIETO 3HAUYCHUS (PYHKITUHU Ha
OTpe3Ke

53 HaxosxneHne HanOobIIEero 1 HAMMEHbIIETo 3HaYeHUs! GYHKINHU Ha
OTpe3Ke

54 HaxosxneHne HanOobIIEero 1 HAMMEHbIIETo 3HaYeHUs! GYHKINHU Ha
OTpe3Ke

55 Haxoxnenre HanOoJbIIero 1 HANMEHBIIIETO 3HaYeHUsT (QYHKIINHN Ha
OTpe3Ke
[Ipumenenne Mpon3BOIHON ISl HAXOXKACHHSI HAWTYYILEro PELEHUs B

56 MPUKIAIHBIX 3ajauax, Ui ONpPeesIeHNs CKOPOCTH Mpoliecca, 3aJaHHOTr0
dopmyoit i rpadguxkom

57 KonTtponsHas padora no teme "[IpousBoanas. [lpumenenune

MIPOU3BOTHON"




HuTerpas u ero npumenenus (9 yacos)

58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

59 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

60 WHuTerpai, reoMeTpudecKuii U (pU3NIECKU CMBICT HHTETpaIa
61 Wurerpan, reomerpuueckuii 1 GU3NYECKUI CMBICIT HHTErpaia
62 HHTerpai, reoMeTpuYecKuii U (PU3NYECKUIA CMBICT HHTETpaa
63 Brrancnenue uaTerpana no popmyine Hetorona—Jleiibauma
64 Brruncnenue unrerpana no ¢popmyne Hetorona—JleiiOnuna
65 Brruucnenue unterpana no gpopmyne Herorona—Jleitoauia
66 Brruucnenue unterpana no gpopmyne Herorona—Jleitoauia

Cucrembl ypaBHenuii (12 yacoB)

67 CucreMbl TUHENHBIX YpaBHEHUN

68 CucTtembl TUHENHBIX YPAaBHEHUHN

69 Pemenne npukiiagHpIX 3a/1a4 ¢ HOMOLIBIO CHCTEMBI JTUHEHHBIX
YpaBHEHUHU

70 Pelrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO CUCTEMbI JTUHEHHBIX
YpaBHEHUH

71 CucreMbl ¥ COBOKYITHOCTH LIEJBIX, PAllMOHATbHBIX, HPPALMOHAIBHBIX,

IMOKa3aTCIbHBIX, J'IOl"apI/I(l)MI/I‘-IeCKI/IX ypaBHCHI/Iﬁ N HCPAaBCHCTB




CucreMsl 1 COBOKYITHOCTH LCJIbIX, PAllMOHAJIBHBIX, UPppAllMOHAJIbHBIX,

72 .
MOKa3aTeNIbHbIX, JOrapu(MUUECKUX YPABHEHHU U HEPABEHCTB

73 CucreMbl U COBOKYITHOCTH LIEJIBIX, PAIIMOHATbHBIX, HPPALUOHAIBHBIX,
NI0Ka3aTeJbHbIX, JIOTAapU(YMUUECKUX YPAaBHEHUH U HEPABECHCTB

74 CucreMbl ¥ COBOKYITHOCTH LIEJIBIX, PALIMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapu(MUUECKUX YPABHEHHUI U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB PyHKIUHN 11 pEIICHUS] YPABHEHHUH U CHCTEM

76 Hcnonp3oBanue rpagukoB GyHKIMIA 1151 pEHICHUS] YPAaBHEHUIN U CUCTEM
[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO

77 MaTeMaTUYECKUX 3a7a4 ¥ 33/1a4 U3 Pa3IMYHbIX 00JIacTeil HAYKU U
peanbHOM )KU3HU

73 KonTponpHas padora o Teme "MuTerpan u ero npuMeHneHusi. CUCTeMbl

ypaBHeHUI"

HartypaabHble u nesable unciaa (6 yacon)

79 HatypasbHble 1 Lienble yncia B 3a7a4ax U3 pealbHON KU3HU
80 Harypasnbabie u 11e1b1€ Yucia B 3ajja4ax U3 peaabHOM )KU3HU
81 HatypasbHble 1 Lenble yncia B 3a7a4ax U3 pealbHON KU3HU
82 [Ipu3HaKy AeTMMOCTH LEIBIX YUCEIT
83 [Ipu3Haku qeIMMOCTH LEIBIX YUCEI
84 [Ipu3HaKy AEIMMOCTH LEIBIX YUCEI

IloBTOpPEHue, 06001IeHNE, cUCTeMaTU3auA 3HaHUi (18 yacoB)




85

86

[ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUM.

[ToBTOpeHUEe, 06001ICHNE, CHCTEeMaTH3allnsl 3HAHUH.

VYpaBHeHus

YpaBHeHus

87

88

[ToBTOpeHHE, 0000IIEHNE, CUCTEMATH3AIIHMS 3HAHUM.

[ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUM.

VYpaBHeHus

YpaBHeHus

&9

90

[ToBTOpenue, 06001IeHNE, CHCTEeMAaTH3allNs 3HAHUH.

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIM 3HAHUM.

YpaBHeHus

YpaBHeHus

91

[ToBTOpeHue, 0600IIeHNE, CHCTEeMAaTH3allNsT 3HAHUH.

Hepasencraa

92

93

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIM 3HAHUM.

[ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS 3HAHUM.

Hepagenctsa

HepasenctBa

94

95

[ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUM.

YPaBHEHUU

[ToBTOpeHwue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUH.

YpaBHEHUU

CucremMsl

CucreMbl

96

97

98

[ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUM.

YPaBHEHUU

[ToBTOpenwue, 06001IeHNE, CHCTEMATH3AIUS 3HAHUH.

[ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM.

CucremMsl

OyHKIMU

OyHKIU

99

100

Hroropas KOHTpPOJIbHAA pa60Ta

Hroropas KOHTpPOJIbHAA pa60Ta




O6o0061eHne, cucTeMaTu3alus 3HaHUK 3a Kypc aiareOpsl U Haval

101 1
MaTeMaTuueckoro anainusa 10-11 xmaccoB
102 O06o001enre, cucTeMaTH3aIys 3HaHUH 3a Kypc anreOpbl 1 Havasl 1
MareMaTuueckoro anaiansa 10-11 xkmaccos
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






