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MHHOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma yueOHOT0 Kypca «Anredpa U Hadajga MaTeMaTHIECKOTO
aHanuza» 0azoBoro ypoBHs g oOydaromuxcs 10 —11 kmaccoB pazpabGorana Ha
ocHOoBe DenepalbHOTO TOCYIAPCTBEHHOT'0 00pa30BaTEIBHOTO CTAaHAAPTa CPEAHETO
oOuiero oOpa3oBaHusi, C YY4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEenbIBISIEMbIX K MaTeMaTH4YeCKOMY OOpa3OBaHUIO, U TPAAMLUNA POCCUIICKOTrO
obpazoBanus. Peanmuzanusi mporpaMMbl OOECII€UMBAET OBJAJCHHE KIIOUEBBIMU
KOMIIETCHIIUSMHU, COCTaBISIONIMMU OCHOBY JJISi CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHMsl, IETOCTHOCTh OOIIEKYIBTYPHOT'O, JTUYHOCTHOTO U MO3HABATEIILHOTO
Pa3BUTHS JIMYHOCTH O00yUYaOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadajga MaTeMaTHYECKOT'O0 aHAIM3a» SBISICTCS OJHUM W3
HamOoJee 3HAYMMBIX B MpOTrpaMMe CTapIied IIKOJIbI, MOCKOJbKY, C OJIHOM
CTOPOHBI, OH OO0ECIEYMBACT HWHCTPYMEHTAIBbHYI0 0a3y Il HU3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrol CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIIJICHWE YyYalluXcsi Ha YPOBHE, HEOOXOAMMOM [IJIi OCBOCHHS
KypcoB HWHGOPMATHKH, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalllWecs OBJIAJICBAIOT YHHBEPCATbHBIM S3BIKOM COBPEMEHHOMU
HayKH, KoTopas (GOpMYJIUPYET CBOU JOCTHIKEHUS B MaTeMaTH4ecKon (hopme.

Kypc anrebpsr u Hagasm MaTeMaTHIeCKOro aHAJIN3a 3aKJIabIBACT OCHOBY JJIS
YCTEIIHOTO OBJIAJICHUS 3aKOHAMU (DHU3UKH, XUMHUHU, OHOJIOTHH, TOHHUMAaHUS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH W OOIIECTBEHHOW KWU3HH, IIO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX IM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XU3HHU. B TOoXe Bpemsi oBiiajieHue
aOCTpaKTHBIMA W JIOTMYECKH CTPOTMMH MAaTEMATHUYCCKUMHU KOHCTPYKIIHSIMU
pa3BUBaeT YMCHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh WMCTHHHOCTH
YTBEPXKJICHUS, UCIIOIB30BaTh 0000IIEHNE U KOHKPETHU3AIHNIO, a0CTparupoBaHue u
aHaAJIOTUI0, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHne. B xome n3yuenus
anreOppl M HayaJl MaTEMaTUYeCKOro aHajlu3a B CTaplleld IIKOoJe ydJalluecs
MOJTy4ar0T HOBBIM ONBIT PEIICHUS MPHUKIAAHBIX 33J1ad, CaMOCTOSTEIHHOTO
MIOCTPOCHHUSI MAaTEeMAaTHYECKUX MOJETEH peaNbHBIX CUTyalluid W HHTEPIpETaIH
MOJYYCHHBIX  PEIICHHWM, 3HAKOMATCS C  TpUMEpaMH  MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH B TMpHUPOJIE, HAYKE W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEMaTUICCKUMH OTKPBITHSIMHU M KX aBTOPAMH.

Kypc obnamaer 3HAYMTENHHBIM BOCIUTATENBHBIM TOTEHIIMAIOM, KOTOPBIH
peanm3yercsl Kak 4yepe3 y4eOHbIH marepuaj, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M UYepe3 CHernupuKy y4eOHOW IeaTeTbHOCTH,



TpeOyroiein CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, IIPOJIOIKUTENBHON
KOHLICHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YIIbTAaT.

B ocHoBe Meromuku oOydeHHs] anreOpe M HavajllaM MaTeMaTHYeCKOTO
aHAJIM3a JISKUT JAESATENbHOCTHBIN NPUHIIMI O0y4YEHUS.

CrtpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHaIn3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOIUUECKUE JIMHUMU: «YHHcna W BBIYUCICHUS Y,
«Dyukuuun u rpaduku», «YpaBHeHHMS W HepaBeHCTBa», «Hauana
MAaTeMAaTU4YECKOro aHanu3a», «MHOXkecTBa UM JOrHKa». Bce OCHOBHBIE
COZIEPKATEIbHO-METOAUYECKUE JIMHUM W3y4YalOTCSd Ha MPOTSHKEHUH ABYX JIET
oOyudeHusl B CTapllueil LIKOJie, €CTECTBEHHO JOMOJHSASA APYr Apyra U MOCTENEHHO
HACHIIIAsICh HOBBIMM TE€MaMH W  pasaeinamu. J[aHHBIA Kypc  SIBIISIETCA
UHTErPAaTUBHBIM, TOCKOJbKY OOBEAMHSIET B cede CoAepKaHWE HECKOIbKUX
MaTEeMaTUYECKUX AUCIUIUIMH: alire0pa, TPUTOHOMETPHUSI, MATEMATHUECKUI aHaIIn3,
Teopuss MHOXKeCTB U Jip. [lo Mepe Toro kak ydaiuecs OBIaJeBalOT BcE Ooiee
MIUPOKUM MaTEMaTHUYECKHUM aIlliapaToM, Y HUX MOCIEI0BATENbHO (HOPMUPYETCS U
COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJEIb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, TOJyYEeHHbIE B Kypce «Ainrebpa W Hayana
MaTEMaTUYECKOTO aHalu3ay, JUIsl PEIICHUS] CaMOCTOATENbHO CHOpMYyITUpPOBaAHHOM
MaTEMAaTUYECKOM 3a/1a41, a 3aTEM MHTEPIIPETUPOBATH ITOTYyUYECHHBIA PE3YyJIbTaT.

ConepxartenbHo-MeTOANYECKass TUHUA «HUucna U BBIYMCIEHUS 3aBEPIIACT
dbopMupOBaHUE HABBIKOB MCTOJIB30BAHMS JIEHUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOH mikoje. B crapmieill mikoiie oco00€ BHUMAHHUE YIENAEeTCs
(GOpMUPOBAHUIO TMPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKJIIOUYAIONIMX B CeOs
UCIIOJIb30BaHUE pPA3NMYHBIX (OpM 3amucu JEHCTBUTEIBLHOIO YMHCIA, YMEHUE
palMOHAJIbHO BBINOJIHATh JEWCTBUS C HUMM, JENaThb IPUKUAKY, OLIEHUBATH
pesynbrar. OOyuaromyecs TOMYyYarOT HaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUSI JIEUCTBUN C 4YHWCJIaMH, 3allMCaHHBIMU B CTaHOApTHOW (dopwme,
UCITOJIb30BAHUSI MATEMAaTUYECKNX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BBIPAYKECHHUI.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS HA MPOTSKEHHUH BCETO
oOydyeHMs] B CTaplIed IIKOJIe, IOCKOJBbKY B KaXJIOM pas3Jele I[porpaMMel
IPEeTyCMOTPEHO pElIEHUE COOTBETCTBYIOIMX 3aaad. OOydaroniyecss OBJaJeBaloOT
pPa3IMYHBIMH METOJAMHU PEUIECHUS UENbIX, PAlHMOHAIBHBIX, HPPALOHAJIbHBIX,
MOKA3aTeNbHbIX, JIOTAapUOMHUUECKUX W  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U X cUcTeM. [lonydeHHbIE yMEHUS UCTIOIB3YIOTCS IPU UCCIEN0BAHUN
(GyHKIMHA ¢ TOMOUIBIO MPOM3BOJHOM, PEIICHUH NPUKIAJHBIX 3a/lady U 3a7a4 Ha
HaXOXJCHUE HAWOONbIIMX W HAUMEHBIIMX 3HadeHUW QyHkuu. JanHas
collepKaTeNibHash JIMHHUS BKJIIOYaeT B ceOs Takke (QOopMUpPOBaHHE YMEHUM
BBITIONTHATh Pacy€Tl Mo (opMynaMm, MpeoOpa3oBaHUsS IENBIX, PAMOHAIHHBIX,
UPPAlMOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXE BBIPAKEHUU,



coJlepKallluX CTerneHu W Jiorapudmel. brarogaps u3ydeHuro aiaredpandyeckoro
Marepuaga TOPOMCXOAUT  JalbHEWIIee  pPa3BUTHUE  AITOPUTMUYECKOTO U
a0CTpaKTHOTO MBIIIJICHUST y4aluxcsi, (OPMHUPYIOTCS HaBBIKU JI€TYKTUBHBIX
paccykJIeHui, paboTbl C  CHMBOJBHBIMU  (oOpMaMu,  HPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB. Auredpa
npennaraer S(QQPEKTUBHbBICE HWHCTPYMEHTHl IS PEHICHUS TMPAKTUYECKUX W
€CTECTBECHHO-HAYYHBIX 33J1a4, HAIVISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTU Kak
A3bIKA HAYKHU.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKUMH U TpaduKu» TECHO
IIEPEILIETAETCA C APYTUMU JIMHUSAMU KypCa, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATENBHOCTD W3y4EHUS Marepuana. N3yuenne CTEIIEHHOU,
NO0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKLIMMN, UX CBOMCTB
U rpaduKOB, UCIOIb30BaHUE (DYHKIMI JUIsl perieHus 3a7ad U3 APYrux y4eOHBIX
PEAMETOB U PEANBHOMN KM3HHU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM AHAIHM30M,
TaK U C PEIICHHEM YpaBHEHUU W HepaBeHCTB. IIpu 3TOoM OonbplIoe BHUMaHUE
yaensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyIamMu 3aBUCHUMOCTU MEXIY
pPa3NUYHBIMM BETMYMHAMH, HCCIEIOBaTh TMOJy4YEeHHbIE (YHKIHUH, CTPOUTH HX
rpaduku. Matepuan 3TOl cofep>KaTebHON JIMHUN HAIEIeH Ha Pa3BUTHE YMEHUMN
M HAaBBIKOB, TMO3BOJSIONIAX BBIPAXKATh 3aBUCHUMOCTA MEXKAY BEIMYMHAMHU B
paznuuHoM ¢dopme: aHATUTHYECKOU, Tpaduyeckod U ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K
0000IIEHNIO ¥ KOHKPETU3AIUH, UCTIOIb30BAHUIO aHATIOT .

ConepxarenbHasg JuHUA «Hadama mMareMarndeckoro aHaiau3a» IO3BOJSAET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaT€éMaTHYECKHMX, TaK M NMPUKIAJAHBIX 3a]ad,
JOCTYITHBIX 00YYaroUMMCs, ¥ KOTOPBIX MOSIBISETCS BO3MOXKHOCTh UCCIEIOBATh U
CTpouTh Tpaduku (YHKIUH, ONpenensITh WX HAWOONbIINE W HAUMEHBIITNE
3HAYCHUS, BBIYUCIITH IUIOManu (Guryp m oOBEMBI Tel, HaXOAUTh CKOPOCTH W
yCKOpeHus npoueccoB. JlaHHass coaepkarenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHUSI MaTE€MAaTHYECKUX MOJIENICd pEalbHBIX CHUTYyaluH,
HaXOXJCHHSI HAWIYYIIETO PELUICHUS B MPUKIAJHBIX, B TOM YHCJIE COLHUAIBHO-
OKOHOMHYECKHMX, 3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTEMATHUYECKOI'O aHAJIN3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, (OPMaIbHO-JIOTMYECKOTO U KPEATUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHHUN pACIO3HABATH IMPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTtBe. OOydarouiuecs Y3HAIOT O
BBIJAIOIINXCA PE3YyJbTaTaX, IOJNYYEHHBIX B XOAE pa3BUTHS MaTEMAaTHKU Kak
HAyKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOANYECKast JIUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
IIOCBAILIIEHA  DJJIEMEHTaM TEOPUM  MHOXKECTB.  |€OpPETUKO-MHOKECTBEHHBIE
NPEACTABIECHUS MPOHU3BIBAIOT BECH KYpC IIKOJbHOW MAaTeMaTUKHU WU MPELIararor



HauboJee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONIMN BCe pa3/iebl MATEMATUKU U €€
NPWIOKEHHUM, OHM CBSA3bIBAIOT Pa3HbIE€ MATEMATUYECKUE TUCLMIUIMHBI B €IUHOE
uenoe. I1oaToMy BaXHO JaTh BO3MOYKHOCTH IIKOJBbHUKY IOHUMATh TEOPETUKO-
MHOKECTBEHHBIN A3bIK COBPEMEHHOW MATEMaTUKA M UCIMOJIb30BATh €ro JJis
BBIPAYKEHUSI CBOUX MBICJIEH.

B kypce «Anrebpa m Hadama MaTeMaTHYECKOrO aHaau3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBBI MAaT€MaTH4YE€CKOr0 MOJECIHUPOBAHUSA, KOTOPBIE  ITPU3BAHBI
c(hopMHpPOBaTh HABBIKK OCTPOEHUSI MOJENEN pealbHbIX CUTYalluii, UCCIIEIOBAHMS
ATUX MOjeNiel C MOMOIIbI0 amnmapara ajareOpbl U MaTeMaTHYeCKOro aHajau3a u
VHTEPIPETALUN TMOJYYEHHBIX PE3YJIbTAaTOB. Takue 3aJaHus BIUICTEHBI B KaXXIbIU
U3 Pa3zesoB IpOrpaMMBl, IIOCKOJIBKY BECh MaTEpUal Kypca IUPOKO UCIOIb3YyETCs
JUIsl pELICHUS PUKJIAIHBIX 3a7a4. [Ipy peleHnn peanbHbIX NPAKTUYECKUX 3a/1a4
yualiuecss pa3BUBAIOT HAONIOAATENbHOCTh, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCsi, HKCIOJIB30BATh AHAJIOTHIO, 0000IIAaTh U KOHKPETHU3UPOBATh
npoOsiemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEIIECHUS MPUKIATHBIX
3a/1a4 OpPraHM3yeTcsl B MPOIECCE M3YUEHHs BCEX TeM Kypca «Airedpa M Hadana
MaTEMATHYECKOI0 AaHAIU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM rmuiaHe Ha M3ydeHHE Kypca ajreOpbl M Hadajdl MaTeMaTHYE€CKOTO
aHanu3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 vaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gyacos.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsa 1 BBIYMCICHUSA

Panmonanbubie yncna. OOBIKHOBEHHBbIE U JIECATUYHBIE JPOOU, MPOIICHTHI,
OeCKOHEUHbIE  Iepuoguueckue  Apodu. ApudMeTuueckue  omnepamuu  C
palroHaTbHBIMU YHCIIaMH, IPE0Opa30BaHus YUCIOBBIX BhIpakeHui. [Ipumenenne
Ipo0eil U MPOUEHTOB JUIsl PELICHUs] MPUKIAJAHBIX 3a/1ad U3 Pa3IMYHbIX OTpaciien
3HAHUU U pEaIbHOMN KU3HMU.

JlelictButenbHble  4yucaa. PanuoHanbHble W UPPALMOHAIBHBIE YKCIA.
ApudmMernueckre ornepauud ¢ JEUCTBUTEIbHBIMU 4YHcliaMH. [IpuOnmkEHHbIE
BBIYMCIIEHUS, [TPABUJIA OKPYTJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenmenp ¢ menbiM  mokaszareneMm. CranpaptHas  QopMa  3amucu
JeCTBUTENBHOTO uucia. Mcmomb3oBaHuWe mOAXoAsAmed  (GOpMBI  3alUCH
JNEHUCTBUTENBHBIX YHUCEN I PELICHMS INPAKTUYECKUX 3a4a4 W NPEICTABICHUS
JAHHBIX.

ApubdmMernyecknii  KOpeHb  HaTypalbHOW  cTeneHu.  JleWcTBus  C
apu(MeTHnYeCKUMHU KOPHSIMHU HATypaJIbHOM CTETIECHU.

CuHyC, KOCMHYC M TaHI'€HC YHCIIOBOrO apryMeHTa. APKCHHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs] ¥ HEPABEHCTBA

ToxnecTBa U TOXAECTBEHHBIE MPEOOPA3OBAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pellleHHWEe HEpPaBeHCTBaA.
Mertona HUHTEpPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Penrenne nppanioHabHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpuroHOMETPUYECKUX YPABHEHU .

[IprMmeHeHne ypaBHEHMN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a]ad
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEaIbHON HKU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIus, cnocoObl 3amanHus GyHkmuu. [paduk  QyHkuu. BzaumuHo
oOpaTHbI€ (PYHKIIMH.

O6nactb onpeneneHuss 1 MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynu dyHKImm.
[TpomexyTKu 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKITHU.

CrenenHast QyHKIHS C HATypaJbHBIM M IENbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHsS N-Oi CTENEHHU.



Tpuronomerpuueckasi OKPY>XKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX
(G YHKIMI 9MCIIOBOrO apryMEHTa.

Hauyana MmaTeMaTH4ecKOro aHajm3a

ITocnenoBaTenbHOCTH, CcoCcOOBI 3aJaHus MOCJICIOBATEIHLHOCTEH.
MOHOTOHHBIC TOCJICOBATCIILHOCTH.

Apudmernyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObIBarommas
reomeTrpudeckas mnporpeccus. CyMma 0€CKOHEYHO yOBIBAIOIICH T'€OMETPHUICCKOM
nporpeccun. Dopmysia CIOXKHBIX MPOLUEHTOB. Vcmonb30BaHWE NPOrpeccur s
pelIeHus pealbHbIX 3aJa4 MPUKIAJHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHoXxecTBO, omnepauuu HajJ MHOxecTBamu. Jluarpammel Jiinepa—BeHHa.
[IpymeHeHne TEOpETUKO-MHOKECTBEHHOI'O armapara JJjis ONUCAaHHUSl PEeabHBIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUH 3aJ1a4 U3 JIPYTrUX yUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, 10KA3aTEIbCTRO.

11 KJIACC

Yuciaa v BbIYMCTCHUS

HarypansHbie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LIENBIX YHACEIL.

Crenens ¢ paumoHaIbHBIM ITOKa3aTeneM. CBONCTBA CTENEHM.

Jlorapudm uncna. JlecssTUuHbIE U HATYpaJlbHbIE JTOrapU(PMBI.

YpaBHeHUs] ¥ HEPABEHCTBA

[Ipeobpa3oBaHue BbIpaKEHHM, COEPKAIINX JOrapu(MBI.

[IpeobpazoBaHue BBIPAXKEHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeNEM.

IIprMepbl TPUrOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckre ypaBHEHUS U1 HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUM. PellleHne NMpUKIIaIHBIX 337a4 C ITOMOIIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTtembl 1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenune  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajady M 3ajJad M3 pa3jIMuHbIX 00JacTel HayKM U peajbHOM
KU3HHU.

DOyHKUuM U rpapuxu

Oyuknus.  [lepuonunueckne  ¢yHkuuu. I[IpoMexXyTKM  MOHOTOHHOCTH
¢yHkuuu. MakcuMmymbl 1 MUHMUMyMbl (QyHkuuu. HambGosbliee n HauMmeHbliee
3HaYeHHE (PYHKIINU HA TIPOMEXKYTKE.

Tpuronomerpuyeckue PyHKIIMN, UX CBOMCTBA U Ipa(UKH.

ITokazarenbHas u gorapudmuyeckas QyHKIUU, UX CBOWCTBA U TpaUKH.



Wcnonb3oBanue rpagukoB QyHKIUN ISl pellIeHUs YPAaBHEHUM M JIMHEWHbIX
CHCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH [UIs HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT IPU PELICHUU 33Jad U3 APYTHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havana maTeMaTH4eCKOro aHaIu3a

HenpepsiBable pyHKIIMN. MeTo MHTEPBAJIOB [l pEIICHUS HEPABEHCTB.

[IpousBognass  pyHkuuu. ['eomerpuueckuid ©u  (U3UUECKUH  CMBICT
IIPOU3BOJIHOM.

[IpousBogHbie  dMeMEHTapHBIX  (QyHKIUHA.  DopMynbl  HAXOXKICHHS
POU3BOAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKITHIA.

[IpumeHeHue nNpou3BOAHON K UCCIENOBaHUIO (PYHKIIMI HA MOHOTOHHOCTb U
skcTpeMymbl. Haxoxaenne HanOonbIIero 1 HauMeHbIIero 3HayeHus: QyHKIUKA Ha
OTpE3KE.

[IppmeneHne NPOU3BOAHOM JUISI HAXOXKACHUSA HAWIY4dIIEero pELICHUs B
NPUKIAIHBIX 3ajadaxX, Ui ONPENEICHHUs CKOPOCTH IIpOLecca, 3adaHHOTO
dbopmyIion uiu rpaguKoMm.

[TepBooOpaznas. Tabnuiia mepBooOpa3HBIX.

WNHrerpan, ero reoMerpuyeckuid M (usmueckuid cmbica. Beluuciaenue
uHTerpana no ¢gopmyne Hetorona—IJleiiOHuna.



IIVTIAHUPYEMBIE PE3YJIBTATbDI

OcBoenue yveOHOro mnpenmera «MaremaTuka» JOJKHO 0O€CIeurBaTh
JOCTHXKEHHE Ha YPOBHE CPEAHEro 00I11ero o0pa3zoBaHus CAEAYIOMUX JUUHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUSA MPOrpPaMMbl y4yeOHOTO TMpeaMmeTa
«MaremMaTuka» XapakTepU3yrTCs:

I'paxxnaHckoe BocIUTaHUE:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO WIE€HAa POCCHICKOro 00IecTBa, TMpeACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHPOBAHUSI PA3TUYHBIX CTPYKTYD, SIBICHUH,
npoleayp TrpaxaaHCKoro ooOimiecTBa (BBIOOPBI, OMNPOCHI U Mp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUAMY ¥ Ha3HAYCHUEM.

[TarpuoTnyeckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IPaKIaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY U HACTOSIEMY POCCUICKONM MAaTEMATHKH, LIECHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJBI,
K HCMOJB30BAHUIO ITUX JIOCTIKEHHM B JPYrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO Hapona;
c(hOPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEACHUS,
CBSI3aHHOT'O C MIPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAYKU U JESATEIHHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOT'0 BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO.

DCTeTUYEeCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHPY, BKIIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajaad, pelieHui, paccyXIeHUM;
BOCIIPUMMYHMBOCTBIO K MATEMATUUYECKUM ACTIEKTAM Pa3JIUYHbIX BUJIOB UCKYCCTBA.

®uU3nYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MaTeMaTUYeCKUE 3HaHWUS B
UHTEpecax 370pOBOro U 0e30MacHOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMHUTaHHE, COATTAaHCUPOBAHHBIM PEKUM 3aHATHH U

OT/IbIXaA, peryispHas buznueckas aKTUBHOCTB); (du3nUecKoro
COBEPIIEHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTENBHOMN
JEATEIBHOCTHIO.

TpynoBoe BOCIUTaHHUE:



TOTOBHOCTBIO K TPY/JY, OCO3HAHHEM IIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHANBHOM  JESATENILHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymied mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0O0Opa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUHN MTPAKTUIECKUX 3a/1a4 MAaTEMaTUIECKON HAPaBIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO DKOJIOTUYECKOW KYJIbTYphl, IMOHUMAHUEM BIMSHUS
COIIMATIbHO-Y)KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBbHON
cCpenbl, OCO3HAaHHEM T[JI00AJbHOTO XapakTepa HSKOJOTHYECKUX Mpo0JieMm;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMaTHUYECKUX 3HAHWU JJia penieHus 3ajad B
00JJaCTH OKpYy)Karomied cpefpl, IUIAHUPOBAHUS IMOCTYNKOB M OLEHKH HUX
BO3MOXKHBIX TTOCIIEICTBUM ISl OKPYKAIOIIEH CpeIbl.

[{enHOCTH HAYYHOT'O MO3HAHUSA:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSl HAayKM W  OOIIECTBEHHOM NPAKTUKH, TMOHUMaHUEM
MaTEMaTUYECKON HAyKHh Kak cQepbl YelIOBEUeCKOW NeATeNbHOCTH, JTaroB €&
pa3BUTUS M 3HAYUMOCTH JJI1 PA3BUTHUS IUBWIM3ALUU; OBJIAJCHUEM S3bIKOM
MaTeMaTUKU M MaTeMaTH4YECKOW KyJIbTYpOW KaK CpPEICTBOM IO3HAHUS MUDAa;
TOTOBHOCTBIO OCYIIECTBJISITh MPOECKTHYIO M HCCIEAOBATENbCKYIO NESITENbHOCTh
WHIVBUYaTLHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4EOHOro MpeameTa
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUAMU, YHUBEPCANbHBIMU Pe2YNAMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  nosmaseamenwvuvie  Oelicmeus, — obecneuusarom
Gopmuposanue 6a3068blX KOSHUMUBHBIX NPOYECCO8 o0Oyualowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

bazoBrie nornueckue neNCTBUSA:

e BBIABIIATHh U XaPaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATUICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAYy IOHATHAMH, (OPMYITHUPOBATH
ONpE/CIICHUs]  TOHSTUM; YCTAHABIMBATH CYIIECTBEHHBbIA  MpPU3HAK
Kiaccu(uKauy, OCHOBAaHUA i OOOOIICHWS W CPaBHEHUS, KPUTEPHUH
MPOBOJAUMOTO aHAJIN34;



BOCIIPHHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATh  CYXKJICHUS:
YTBEPAUTEIbHbIE U OTPHUIATENbHBIC, €IMHUYHBIC, YAaCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIISAITH ~ MAaTeMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M |
npoTuBopeurss B (aKTaxX, MAaHHBIX, HAOJNIOJCHHUSIX U YTBEPKICHUSX;
npenjiaraTh ~ KPUTEPUH  JJI1  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHNIA;

JeNaTh BBIBOABI C HWCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
MIPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIhCTBA MaTEeMaTHYECKUX
YTBEPXKICHUN (MIPSMbIE U OT POTHUBHOT0), BHICTPANBATh apTyMEHTAIIHIO,
NPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXIEHUS U BbIBOJIbI;

BBIOMpaTh CIOCOO pelieHus ydeOHOM 3amayu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HaAWOONEe MOAXOMSIIMHUA C YIETOM
CaMOCTOSITCIILHO BBIJICTICHHBIX KPUTEPHER).

bazoBrie HCCICOA0BATCILCKHUC I[CI?ICTBI/IHI

UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
(GopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpPOOIEMY,
yCTaHAaBIMBaTh HCKOMOE H  JaHHoe, (OpMHUpPOBAThH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

POBOJUTH CaMOCTOSTEIbHO CIUTAHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEJIOBAHME TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBICHUS, TIPOIecca, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMH, SIBIICHUSMH, MTPOIIECCAMU;

CaMOCTOSTEIHHO (POpMyTHUPOBATH 000OIIEHNST U BBIBOJIBI IO pe3yJbTaTaM
NPOBEAEHHOTO HAOJIONEHUS, MCCIEIOBAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIEHMIA;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BBIABUTATh
IPEINON0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ nundopmarmei:

BBISIBISITh 1eUIMTHI MH(DOpPMAIMH, NTaHHBIX, HEOOXOMUMBIX ISl OTBETa
Ha BONPOC U /IS PEIICHUS 3a1a4H;

BEIOMpAaTh  WHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHUPOBATH WH(POPMAITHIO
Pa3IUYHBIX BUIOB U (hOPM IIPE/ICTABICHHS,

CTPYKTYpPHPOBaTh MH(MOpPMAIUIO, IPEACTABIATH €€ B pa3IMYHbIX (hopmax,
WUTIOCTPUPOBATH Tpaduuecky;



2)

OLIEHUBAThH HaJIEKHOCTD nHpopMaruu o CaMOCTOSTEIBLHO
c(hOpMYJIMPOBAHHBIM KPUTEPHSIM.
YVnusepcanvhvie  KOMMYyHUKamueHwvle Oelicméus,  o0becneuusaom

CHOPMUPOBAHHOCMB COYUATLHBIX HABLIKO8 0OYHAOUJUXCHL.
OO1enue:

BOCIIpUHUMATh U  (OPMYJIHUPOBATH CYXKIEHHSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBbIpa)XaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHUs 3a]]a4yl, KOMMEHTUPOBAThH MOTYYEHHBIN pe3ysbTaT;

B X0/ 00CY>KIEHUs 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, pelIaeMoi 3aaun, BHICKAa3bIBaTh HJICH, HAlleICHHbIE HA TTOUCK
pELICHMsI; COIMOCTAaBISATh CBOM CYXIEHUS C CYXICHUSIMH JAPYTHX
YYaCTHUKOB JAMAJIOra, oOHapyXKUBaTh Pa3jIMdMe€ U CXOJCTBO IO3ULIMN; B
KOppEKTHOM popme GpopMyarpoBaTh pa3HOIIacusi, CBOU BO3PaKEHUS;
NPENCTABIATh  pPE3yJabTaTbl  pEIIEHHs  337a4d,  SKCIEPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (popmat
BBICTYIUICHHUS C YYETOM 3aJ]1a4 NPE3EHTAIMU U OCOOCHHOCTEHN ayAUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HCIONb30BaTh  MPEUMYIIECTBA  KOMAaHTHOM U
WHIMBHUIYAJIbHON paObOTHI P pelIeHNH YIeOHBIX 3a7a4; MPUHUMATH IIeTTh
COBMECTHOM JICSITENIbHOCTH, IUJIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThI, pactpeenaTh BUABI pPabOT, JOroBapUBaThCs, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopMax paboThI (00CYkaeHUsl, 0OMEH MHEHUIA,
«MO3TOBbIE IITYPMbD» M HHBIC); BBIIOJHITH CBOK YacThb paOOThl U
KOOPAMHHUPOBATh CBOM JIEUCTBUSL C JAPYTMMH YJ€HAMH KOMAaHJbI;
OLICHUBATh KaueCTBO CBOEr0 BKJaJa B OOLIMH MPOIYKT MO KPHUTEPUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.

Vuusepcanonvie  pezynamuenvie  Oelicmeus, obecneuusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranuzanus:

COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUS 3aJ]a4H, BEIOMPATh CIIOCOO PEIleHus C
y4€TOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apIr'yMEHTUPOBATh
U KOPPEKTHPOBATh BAPUAHTHI PEUIEHUN C Y4ETOM HOBOM MH(OpMaLUH.

CaMOKOHTPOIIb:

BJIAJCTh HaBBbIKAMHU TI03HABaTEIbHOM pediaekcuu Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIAJCTh CIOCOOAMHU  CaMOMNPOBEPKH, CAaMOKOHTPOJS Iporecca W
pe3yJbpTara perieHus MaTeMaTUdeCKou 3a1a4u;



e TPEABUACTh TPYJAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEIIECHUU
3a7a4i, BHOCHUTb KOPPEKTHUBBI B [EATCIBHOCTH HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLCHMBATh COOTBETCTBHE pE3yJbTaTa LEJIW M YCIOBUSIM, OOBACHSTH
MPUYUHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOJUTh OMHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa ¥ Hayajga MaTeMaTUUYECKOTO aHaIM3a»
Ha YpOBHE CpeaHEro o0Imero oOpa3oBaHMs JOMKHO OO0ECNeYMBATH JIOCTHXKCHHE
CIEIYIOIUX NMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

10 KJIACC

Yucia 1 BBIYMCICHUA

OnepupoBaTh TNOHATUAMM: PAUUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U JECATUYHAS APOOb, MPOIICHTHI.

Boeimonusate  apudmeTnyeckde — onepanudd ¢ paldOHAIBHBIMH U
JNENCTBUTENBHBIMU YUCIAMMU.

BoinonssaTe npuOaMKEHHBIE BBIUMCIEHUS, UCIIONB3Ys MIpaBUiia OKPYTJICHUS,
JIeNaTh IPUKHUIKY U OLIEHKY PE3yJIbTaTa BEIYUCIICHUN.

OnepupoBaTh MOHATUSMU: CTENEHb C LEIbIM IOKa3aTeleM; CTaHJIapTHas
dopMa 3amucu JIEWCTBUTENILHOI'O YHCJA, KOPEHb HATYpPaJbHOW CTEIEHH;
UCIIOJIb30BaTh MOAXOASAILYI0 (OpMY 3aMUCU IEUCTBUTENbHBIX YHCEN JIJISl pelIeHuUs
IIPAKTUYECKUX 3a1a4 U IIPEACTABJICHUS JaHHBIX.

OnepupoBath MOHATUSAMH: CHHYC, KOCHHYC U TaHT'€HC IPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3aMHUCh MPOU3BOJIBHOTO yria Yepe3 OOpaTHble TPUTOHOMETPUYECKHE
byHKIIH.

YpaBHeHus] U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJIOE,
paLMOHAIBbHOE, UPPALIMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE,

Brimonusate npeoOpa3oBaHusi TPUTOHOMETPHUUECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUYECKUE YPABHEHHS.

BoinonusaTe npeoOpa3oBaHus LENbIX, PAalMOHAJIbHBIX W UPPALMOHAIBHBIX
BBIDOXKCHUM M pellaTb OCHOBHBIE  THUIBI  LEJBIX, pPAaUMOHAIBHBIX U
VPPalMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI M HEPABEHCTBA IS PEIICHUS MATEMAaTUYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEAIbHON KU3HH.



MopnenupoBarh peajibHble CUTyallud Ha A3bIKE aireOpbl, COCTaBJISATh
BBIPAKECHUSA, YpPAaBHEHMs, HEPABEHCTBAa IO YCIOBUIO 3aJlayd, WCCIEA0BAThH
HOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHKEM ammapara ajreOphl.

DOyHkuuM U rpapuxu

OnepupoBath MOHATUAMM: (YHKIHUS, CIOCOOBI 3a1aHus (PyHKIMH, 001acTh
OTpeIeNieHHs] ¥ MHOXKECTBO 3HA4YeHMH (QYyHKIUHU, Tpaduk GyHKIUH, B3aUMHO
oOpaTHbI€ (DYHKITHH.

OnepupoBarth MOHATUSAMU: YETHOCTb W HEYETHOCTh (DYHKIMUH, HYIH
(GYHKIIMU, TPOMEXYTKH 3HAKOTIOCTOSHCTBA.

Wcnonb3oBaThk rpad@uky GyHKIMMN 7151 pEellIeHUs YpaBHEHUH.

Crtpouths U 4uTaTh TpaQUKU JTUHEHHON (PYHKIMH, KBaAPATUYHONU (PYHKIIMH,
CTENEHHOW (PYHKIMU C LIEJIbIM [TOKa3aTeJeM.

Wcnonb3oBaTh rpapuku QyHKIUN JUIsi  UCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH TP PEIICHUH 3aJlay U3 JPYruX y4eOHBIX MPEIMETOB U PeabHON
KU3HU; BBIpAXXaTh (pOopMynamMu 3aBUCUMOCTH MEXKY BETUUMHAMU.

Havajia MaTeMaTH4eCKOIro aHAJIM3a

OnepupoBarh MOHATUSMHU: [OCJEIOBATEIBHOCTh, apudMeTnyeckas W
reOMETpUYECKas MPOrPECCUM.

OnepupoBarth MOHATUSAMH: OECKOHEYHO YOBIBarollas TI'€OMETpUYecKas
nporpeccusi, cymma 0€CKOHEYHO YObIBAIOIIEH r€OMETPUUYECKON MTPOrPECCHH.

3anaBaTh MOCJIEN0BATENLHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEI0BATENBHOCTEN U MIPOIPECCUN IS PEILICHUS
peasIbHbIX 3aJa4 MPUKIIAJHOIO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBath MOHSATUSMU: MHOXECTBO, ONlEpaIliy Hal MHOXECTBAMHU.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Juisl  ONUCAHUs
pearbHBIX MPOLECCOB U SBJICHUH, MPU PEUICHUH 3a4ad U3 JAPYTruX Y4eOHBIX
IPEIMETOB.

OnepupoBaTh  MOHSTHUSIMH: OTIpEeJICICHHe,  Teopema, CJIEJICTBHE,
J0Ka3aTeIbCTBO.

11 KJIACC

Yucja 1 BLIYUCIEHUS

OnepupoBaTh NOHATUSMHU: HATypaJdbHOE, LEJIOE€ YHUCIO; HCIOIb30BATh
MPU3HAKYU JIETUMOCTH LEJIBIX YKCEJN, PA3JIOKEHUE YUCIIa Ha MPOCThIE MHOXKUTEIU
JUIsL pelIeHUs 3a1ad.

OnepupoBaTh NOHATHUEM: CTEIIEHDb C PAIMOHATIBLHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUSIMU: Jorapudm 4KCIa, JECATUYHbIC U HATypaJibHBIC
Jorapudmel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTENMEHW IS MpeoOpa3oBaHUS  BBIPAKCHHII;
OIEpPUPOBATH MOHATUAMM: IIOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pellaTh
OCHOBHBIE THIIBI [IOKA3aTENbHBIX YPDABHEHUN U HEPABEHCTB.

BoinonuaTh  npeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXkAIIMX Jorapugmsl;
OIlepUpPOBaTh MOHATUSAMU: JOrapu(PpMUUIECKOe ypaBHEHNUE U HEPABEHCTBO; peIlIaTh
OCHOBHBI€ TUIIBI JOTapU(PMUUECKUX YPABHEHUM U HEPABEHCTB.

Haxoaute pemenus npocTedmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YpPaBHEHUU U €€ PELICHUE;
UCIIOJIB30BAaTh CUCTEMY JIMHEHUHBIX YPABHEHUN [l pELICHUs IPAKTUYECKUX 3a1a4.

Haxonuts penreHusi mpoCTEUIINX CUCTEM U COBOKYITHOCTEW PalMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MopnenupoBarh peajibHble CHUTyallud Ha s3bIKE aire0pbl, COCTaBIATh
BBIDQKCHUS, YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 33JayH,
UCCJIEI0BATh TOCTPOEHHBIE MOJENIH C UCIOIb30BAHUEM aIlllapaTa anreopsl.

DOyHKUuM U rpapuku

OnepupoBaTh  MOHATUSAMU:  TMepUoANYecKas  (YHKIUS, MPOMEXYTKH
MOHOTOHHOCTH  (DYHKIIMM, TOYKH OKCTpemMyMa (QyHKIMH, HauOobliee U
HauMEHbLIEE 3HA4YeHUs (PYHKUMUM HAa MPOMEXKYTKE, HCIONb30BaTh MX I
UccleoBaHus (PYHKINH, 3aJaHHOU rpapuKOM.

OnepupoBarh MOHATUAMH: TpadUKU TOKA3aTEIbHOM, Jiorapudpmuueckon u
TPUTOHOMETPUYECKUX (QYHKIIHH; N300pakaTb UX HA KOOPJUHATHOM IIOCKOCTH U
UCITOJIB30BATh JJIsl PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxxath Ha KOOPJAMHATHOM TJIOCKOCTU rpadUKH JIMHEHHBIX ypaBHEHUH
Y UCIIOJIb30BATh UX JJISl PELICHUS] CUCTEMBI JIMHEUHBIX YPaBHECHUM.

Hcnonp3oBath rpaduku (QyHKUMA Ui  HCCIENOBAaHUS IMPOIECCOB U
3aBHUCHUMOCTEH U3 IPYTUX y4eOHBIX TUCIUIUINH.

Hayana maTteMaTH4eCKOro aHajamusa

OnepupoBaTh MOHATUSIMH: HENpEpbIBHASI (YHKIIMS; MPOU3BOAHAS (DYHKIIHHY;
UCTIOJIb30BaTh TEOMETPUICCKUN U (PU3NUECKUIA CMBICT TIPOU3BOTHOMN ISl PEIICHUS
3a7ay.

Haxonuth npou3BoHbIE 3JIEMEHTAPHBIX (PYHKIUH, BHIYUCIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHII.

Hcnonb30BaTh NPOU3BOAHYIO JJI HCCIEA0BAaHUSA (DYHKIMU HA MOHOTOHHOCTh
U SKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K IIOCTPOCHUIO IpauKOB.

Hcnonb3oBaTh NPOU3BOAHYIO JUISI HAXOXKJICHUS HAWJIYUYILErO0 PELICHUS B
IIPUKJIAHBIX, B TOM YHUCJIE COLUUAIBHO-3KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh TMOHATHUSIMHU: TEepBOOOpa3Has M MHTErpaj; IOHUMATH
reoOMeTpUYEeCKU U (PU3UUECKUN CMBICI UHTErpaa.



Haxonute mepBooOpazHbIie dJeMEHTAPHBIX (DYHKIMH; BBIYHCIATH HHTETPa
no ¢popmyiie Herorona—JleiiOHua.

Pemate mpukiagHbeie 3a7a4d, B TOM YHCJIE COLMAIBHO-DKOHOMHUYECKOTO U
¢u3ndyeckoro xapakrepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KonuuecTBo yacoB
Ne HanmeHoBaHMe pa3iesioB U TeM DJIeKTpPOHHBIE (LU (PPOBBIE)
n/n NporpamMMmsl Bcero Koutpoxnpie | Ipakruyeckue o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
MHoO)kecTBa palMOHAJIbHBIX U
1 NEUCTBUTENBbHBIX ynces. PanmonanbHble 14 1 https://resh.edu.ru/subject/51/10/
ypaBHEHHUSI U HEPABEHCTBA
5 Oynkiuu U rpaduku. CTENneHsb ¢ mebiM 6
MoKazaresaemM
3 Apudmernueckuii KOpeHb N—0i CTENEeHN. 18 1
HppaunoHanbHble YpaBHEHUS] U HEPABEHCTBA
DopmyJibl
4 TPUrOHOMETpUH. T pUroHOMETpHUECKHE 22 1
ypaBHEHUs
5 [TocnenoBaTeTbHOCTH U POTPECCUH 5
6 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AITHIS 3 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I1O 68 4 0

I[TPOTPAMME



https://resh.edu.ru/subject/51/10/

11 KVIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (un¢posbie)
n/n MPOrpaMMbl Bceero Kontpoabuere | IpakTuieckue o0pa3zoBaTejibHbIE
padoThbI padoTbI pecypenr
CreneHb ¢ parioHAIBHBIM TIOKA3aTeJIeM.
1 [TokazatenbHas ¢pynkuus. [lokazarenbHbie 12 1
YpaBHEHHS U HEPAaBEHCTBA
Jlorapudpmuueckast QyHKIIHSL.
2 Jlorapudmudeckue ypaBHEHUS U 12 1
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUU U UX
3 rpa¢uku. TpuronomeTpuyeckue 9 1
HEpaBEHCTBA
4 [IpousBoanas. [IpumeneHne npou3BOAHON 24
) WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHeHHN 12
7 HatypanbHblie u 1ienpie gucia 6
3 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTH3AIINS 18 5
3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonnuectBo yacos
Ne Hara DJIeKTPOHHBIE IH(POBLIE
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero HU3y4eHHusi | 00pa3oBaTeJbHBIC PeCypChl

padoTbI padoThI

MHOXkeCTBO, OIepalyu Haj
1 MHO’K€CTBaMU. J{narpaMmMbl 1 https://resh.edu.ru/subject/51/10/
Diinepa—Benna

PanmonannHBIC YnCa.
OOBIKHOBEHHEIE U AECITUYHBIE
JIpoOU, MPOLICHTHI, OECKOHEYHBIE
nepUOANYECKHe ApooH

Apudmernueckue onepanum ¢
paloHaIbHBIMU YHCIaMH,
peoOpa30BaHUS YHCIOBBIX
BBIPAKECHUM

[Tpumenenue aqpoOel U MPOLIEHTOB
JUISL PELICHMS PUKIIAIHBIX 3a7a4
13 pa3JIMYHbIX OTpaciiell 3HAHUN U
peaIbHOM KU3HU

[Tpumenenue aqpoOeli 1 MPOILIEHTOB
JUTSL pelieHus MIPUKIaIHbIX 3aa4

. . 1 https://resh.edu.ru/subject/51/10/
W3 Pa3JIMYHBIX OTpaciiell 3HAHUK U

peaIbHOM KU3HU

JlelicTBUTENIbHBIC YHCIIA.
6 PartmonansHbIe U HppalMOHAIbHbBIC 1

qucia



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

ApudmeTrueckue oneparuu c
JIEWCTBUTEIILHBIMU YMCIIAMHU

[Tpubnu>xEHHbIE BHIYUCICHUS,
[IpaBUjIa OKPYIJICHMs, IPUKUIKA U
OLICHKA pe3yJIbTaTa BbIUMCIICHUN

TO)K}I@CTBa U TOXICCTBCHHBIC
peoOpa3oBaHUs

https://resh.edu.ru/subject/51/10/

10

YpaBHeHHe, KOpPCHb YpaBHCHUA

11

HepasenctBo, pemieHue
HEpaBeHCTBA

12

Mertoa nHTEpBaIOB

13

Pemmenue nensix u [poOHO-
paloHaIbHBIX YpaBHEHUN U
HEPABEHCTB

14

KonTponbHas pabota no teme
"MHOkecTBa pallMOHAJIBHBIX U
NEHACTBUTENBHBIX YHCETL.
PanmonansHbIe ypaBHEHUS U
HEPaBEHCTB"

15

OyHKIUSA, CIOCOOBI 3aJaHUs
¢bynkuuu. BzaumHo obpaTHble

byHKIIIH

16

I'padux pynaxumu. O61acTh
OTIpe/IeTICHNs] 1 MHOKECTBO
3HayeHu# QyHkmn. Hymm
¢bynkuuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA

17

YérHble U HeUETHBIE PYHKLINUN



https://resh.edu.ru/subject/51/10/

18

CTerneHsb C [eJbIM IT0Ka3aTeeM.
CrannaptHas popma 3ammcu
JEUCTBUTEIIBHOTO YUCIA

19

Hcnonp3oBanue Noaxoasiie
(hOpMBI 3aITUCH ICHCTBUTEIIBHBIX
YUCeN JUIsl PEIICHUS MPAKTUYECKUX
3a7a4 U MPEJICTaBICHUS JAHHBIX

https://resh.edu.ru/subject/51/10/

20

CreneHHast GyHKIUS C
HATypaJIbHBIM U LEJIbIM
nokazareyieM. E€ cBoiicTBa 1

rpaduk

21

Apudmernuecknii KOpeHb
HaTypaJbHOH CTENeHN

22

ApudmeTrueckuii KOpeHb
HaTypajabHOU CTEICHU

23

CBoiicTBa apu(hMETHIECKOTO
KOpHS HaTypaJbHOW CTETIEHU

24

CaoiicTBa apu(PMETHIECKOTO
KOPHSI HaTypaJbHON CTEeHH

25

CaoiicTBa apu(hMETHUECKOTO
KOpHS HAaTypaJbHOU CTEIICHU

26

JeticTBus ¢ apudmeTHIeCKUMU
KOPHSIMU N—Oii CTeNEHU

27

[eiictBus ¢ apupMeTHIECKUMHU
KOpPHSIMU N—Oii CTENEHU

28

JeticTBust ¢ apudmeTHISCKUMU
KOPHSIMU N—Oii CTeNEHU

29

JeiicTBus ¢ apruMeTHIECKUMU



https://resh.edu.ru/subject/51/10/

KOPHAMU N—oi cTereHn

JeiicTBus ¢ apuMeTHIECKUMU

30 N https://resh.edu.ru/subject/51/10/
KOPHSIMHU N—OH CTENEHU
31 Pemenue I:IppaI_II/IOHaJIBHBIX
YpaBHEHMI U HEPABEHCTB
39 Pemenue nuppannoHaibHbIX
YpaBHEHUI U HEPABEHCTB
33 Pemenue I:IppaI_II/IOHaJIBHBIX
YpaBHEHMI U HEPABEHCTB
34 Pemenue nppannoHalbHbIX
YpaBHEHUI U HEPABEHCTB
35 Pererine ijpaunonaanHx https://resh.edu.ru/subject/51/10/
YpaBHEHM U HEPABEHCTB
36 CaoiicTBa 1 rpa@uK KOpHS N-0i
CTENEeHU
37 CaoiicTBa 1 rpaduk KOpHs N-oi
CTENEeHU
KonTtponbHas paboTa mo Teme
38 "ApupmeTrueckuii KOpeHb N—oi
creneHy. MppanroHanbHbIe
YpaBHEHUs U HEpaBEeHCTBA"
39 Cmye, KOCHHYC H TaHTeHC hitps://resh.edu.ru/subject/51/10/
YKCJIOBOTO apryMeHTa
40 CuHyc, KOCUHYC U TAaHT€HC
YKCJIOBOTO apryMeHTa
41 ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO apryMeHTa
42 ApKCUHYC, apKKOCUHYC U



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

APKTaHI'CHC YHUCJIOBOI'0 aprymMecHTa

Tpuronomerpudeckas
OKPY>KHOCTB, OIIPEIEICHUE

43 .
TPUTOHOMETPHYCCKUX (HYHKIIUH
YHCJIOBOTO apryMEHTa
Tpuronomerpudeckas
44 OKPYIHOCTD, OHpEASICHIE https://resh.edu.ru/subject/51/10/
TPUTOHOMETPHUYCCKUX (HYHKIIUI
YHCIIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyIibl
46 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmyIbl
47 OCHOBHBIE TPUTOHOMETPUICCKHE
bopMyIibt
48 OCHOBHBIC TPUTOHOMETPUYCCKHUEC
bopMyIbI
[IpeoOpazoBanme .
49 . https://resh.edu.ru/subject/51/10/
TPUTOHOMETPUYECKUX BhIPAKCHUIN
50 [TpeoGpa3zoBanue
TPUTOHOMETPHUYCCKUX BBIPAKCHUIM
51 [IpeoOpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKECHHUH
59 [TpeoGpaszoBanue
TPUTOHOMETPHUYCCKUX BBIPAKCHUIM
53 [TpeoOpazoBanme
TPUTOHOMETPHUYECKUX BBIPAKECHHUH
54 Pemienue TpuroHoMeTpUYECKUX https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

ypaBHEHUH

55

Pemenne TpuroHoMeTpu4ECKUX
ypaBHEHUH

56

Pemenne TpUroHoOMeTpUYECKUX
YpaBHEHUH

57

Pemenne TpuroHoMeTpu4ecKux
ypaBHEHUI

58

Pelienre TpuroHoMeTprUUECKuX
ypaBHEHUH

59

Pemenne TpuroHoMeTpu4ECKUX
ypaBHEHUH

60

KonTponbHas pabota mo Teme
"®opMyIIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue ypaBHeHus"

61

IMocieqoBaTENEHOCTH, CIIOCOOEI
3aJJaHHUsA [TOCJIENOBATENLHOCTEA.
MOHOTOHHBIE
[TOCJIEI0BATEILHOCTH

62

ApudmeTtnueckas u
reOMeTpHUUECKas IPOrpeccu.
Hcnonp3oBaHuE NPOrpeECCUU IS
peleHHs pealibHbIX 3314
IIPUKJIAJHOTO XapakTepa

63

beckoneuno yObIBarorast
reoMeTpUYecKas IPOrpeccusl.
CymMa 6eckOHeuHO yObIBaromei
reOMEeTPUIECKON IPOTPeCcCUu

64

dopmysia CI0KHBIX MPOLEHTOB




65 dopMyia CII0KHBIX TPOIIEHTOB 1
O060061eHne, cCHCTEMAaTH3aLUs
66 3HaHUI 3a Kypc anreOpsl 1 Havaj 1
MareMaTnuyeckoro ananusa 10
KJlacca
O06001eHne, cHCTEMAaTH3aLs
67 3HaHUH 32 Kypc anreopsl U Havyall 1
MareMaTtuyeckoro ananusa 10
KJlacca
68 HroroBas KOHTpoJIbHAs paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




11 KVIACC

Koan4yecTBo 4acoB

Ne Hara JIeKTPOHHBIE HU(PPOBbIE
n/n Tema ypoxa Bcero Konrpoapitie | Ipakririeckite U3ydeHHUsi | oOpa3oBaTeibHbIE PeCypPChI
padoTsbI padoThbI
1 (TEMEHb C palHOHATBHEM 1 https://resh.edu.ru/subject/51/11/
MoKaszaTesiemM
2 CBoiicTBa CTETICHH 1
[IpeobpazoBaHue BhIpAKECHHUIA,
3 coJiepKaluX palioHaIbHbIC 1
CTETICHU
[IpeoOpa3oBanme BEIpAKEHUH,
4 coJieprKalluX paroHaIbHbIE 1
CTENIEHU
[IpeoOpazoBanme BhIpaKEHUH,
5 Co/Iep KaluX palioOHaIbHBIC 1
CTETICHU
6 HoxasarenbHbie ypapieH n 1 https://resh.edu.ru/subject/51/11/
HEpaBEHCTBA
7 [Toka3aTenbHble YpaBHEHHUS U 1
HEPaBEHCTBA
8 [Toka3zaTenbHble YpaBHEHUS U 1
HEpaBEHCTBA
9 [Toka3aTenbHble YpaBHEHUS U 1
HEPABCHCTBA
10 [Toka3aTenbHbIE YpaBHEHHS U 1
HEpaBEHCTBA
11 [TokazatenbHas QyHKIUSA, €€ 1



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

CBOIiCTBa U rpaduk

KonTponbhas pabota o reme
"CreneHs ¢ pallMOHaIbHBIM

12 nokasatenem. [lokazarenpHas
¢bynknus. [TokazarenpHbie
ypaBHEHUS U HepaBeHCTBA"
13 Jlorapudwm yucia
1 JlecsiTUUHbIE U HATYpaJbHBIE
JorapupmMbl
15 [IpeoOpa3zoBanme BhIpaKEHUH,
coJiepKalux Jorapudmbl
16 [IpeoOpazoBanue BeIpaKeHHIH,
coJiepKalux Jorapudmol
IIpeoOpa3oBaHye BEIpaKEHUH, .
17 peobp P https://resh.edu.ru/subject/51/11/
coJiepKalux Jorapudmbl
18 [IpeobpaszoBanue BEIpaKEHUH,
coJiepKalux Jorapudmol
19 Jlorapudmuueckue ypaBHEHHS U
HEPaBCHCTBA
20 Jlorapudmuueckue ypaBHeHUS U
HEPaBEHCTBA
21 Jlorapudmuueckue ypaBHEHHS U
HEPaBCHCTBA
99 Jlorapudmuaeckne ypaBHEHUS U
HEPaBEHCTBA
23 Jlorapudmuaeckas GpyHkuus, eé
CBOICTBa U rpadux
24 Jlorapudmuueckas GpyHkIms, eé https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

CBOIiCTBa U rpaduk

Tpuronomerpuueckre QyHKIHMH, UX

25 .
CBOIicTBa U rpaduku

26 Tpuronomerpuueckue QyHKIHH, UX
CBOWCTBA ¥ IpaduKu

97 Tpuronomerpuuecknue QyHKIHH, UX
CBOICTBa U rpaduku

08 Tpuronomerpuueckue QyHKIHH, UX
CBOWCTBA ¥ TpaduKu

29 [Tpumepsl TPUTOHOMETPUIECKIX
HEPABCHCTB

30 [TpuMepsl TPUTOHOMETPUUECKUX
HEPaBEHCTB

31 [TpuMepsl TPUTOHOMETPHUIECKUX
HEPABCHCTB

39 [Tpumepsl TPUTOHOMETPHUYECKIX
HEPABEHCTB
KoHTponbHas paboTa mo teme
"Jlorapudmudeckast pyHKITHS.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHCTBA. T pUroHOMETpHUYECKUE
GYHKIIUY U UX
rpaduku. TpuroHoMmeTpuyeckue
HepaBeHcTBa"

34 HenpepwiBable (yHKITUN

35 Metoa HHTEPBAJIOB JJIsl PEIICHUSI
HEPaBEHCTB

36 MeTox HHTEPBAJIOB JIJIsl PEIICHUS




HEPAaBCHCTB

37 [IpousBogHas GyHKITUH https://resh.edu.ru/subject/51/11/

38 [IpousBoaHas GpyHKIUH

39 ['eomeTpuueckuii u ibl/BI/IquKI/H?I
CMBICIT IPOU3BOAHOMN

40 I'eomerpuueckuii u puzndeckuit
CMBICIT IPOM3BOAHOMN

41 [TpouzBoaHbBIE TIEMEHTaPHBIX
byHKIUH
IIpousBoaHBIE 3JIEMEHTAPHBIX

42 b yHKIHI

43 IIponsBogHas CyMMBlI,
MIPOU3BENICHNUS, YACTHOTO (PYHKIIUI

44 IIpon3BoaHas CyMMBI,
NPOM3BEACHNUS, YACTHOTO (PYHKITHIA

45 Hpoussonnas cymur, . https://resh.edu.ru/subject/51/11/
MPOU3BENICHNUS, YACTHOTO (PYHKIIUN
IIpumeHeHne Mpou3BOIHOM K

46 UCCIIEIOBAaHUIO (PYHKIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpuMeHnenne Npou3BOAHOM K

47 HCCIe0BaHUIO (DYHKIMI HA
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpumeHeHne Npou3BOIHOM K

48 UCCIen0BaHNI0 (GYHKIIHIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

49 [IpumeHeHne npou3BOIHOM K

UCCIIeIOBaHUIO (DYHKIIHA Ha



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

MOHOTOHHOCTB U OKCTPEMYMBI

50

Haxoxaenne HanOONbIIETO U
HAUMEHBIIIETO 3HAUCHUS QYHKIIMH Ha
OTpE3Ke

51

HaxosxaeHne HauOoIbIIero 1
HAUMCHBIIICTO 3HAYCHUA Q)YHKHI/IH Ha
OTpe3Ke

52

Haxosxnenne HanOobIIIero u
HAMMEHBIIIETO 3HAYCHUS (PYHKIIUH Ha
OTpe3Ke

53

Haxoxaenme HanOonbIIeEro u
HAUMEHBIIIETO 3HaUCHUS PYHKIIMH HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/

54

Haxoxnenne HanOoJIbIIEro U
HAaUMEHBIIIET0 3HAUCHUS (PYHKIIMH Ha
OTpe3Ke

55

HaxosxaeHne HauOobIero 1
HAMMEHBIIIETO 3HAYCHUST (PYHKIIUH Ha
OTpe3Ke

56

[IpumeHeHne npou3BOIHON IS
HAXOXKICHUS HAWITYUIIETO PEIICHUS
B IIPUKJIATHBIX 3a7]a4ax, JJIs
oTpefiesieHusl CKOPOCTH Tpoliecca,
3a1aHHoTO0 (pOopMyITOit MK rpaduKoM

57

KonTtponsHast paboTa mmo teme
"ITponsBognas. [Ilpumenenue
MPOU3BOAHOMN"

58

[lepBooOpaznas. Tabnuna



https://resh.edu.ru/subject/51/11/

NepBOOOPaA3HBIX

[lepBooOpa3nas. Tabnuna

59
epBOOOPA3HBIX

60 HHrerpai, reoMeTpUYECKUi U
dbuznueckuil CMbICT HHTErpaja

61 WuTerpai, reoMeTpuyecKuii 1
¢u3nueckuil CMBICI UHTETrpaia

62 Hrrerpan, reomeTpieckiii i https://resh.edu.ru/subject/51/11/
buznueckuil CMBICT MUHTETpala

63 Brruucnenue unTerpana mo gopmyie
Herorona—Jlelioanma

64 Beruncnenue uaTerpana no gopmyine
Herorona—Jleriouuia

65 Brruucnenue unTerpana mo ¢popmyie
Herorona—IJleitOnuna

66 KonTtponbHas padota "Brruncienne
uHrerpana”

67 CucTemMbl TUHEHHBIX YpaBHEHUHN

68 CucTteMbl TUHEWHBIX YpaBHEHHUH
Penienune npukinagHbIx 3a1a4 ¢

69 [IOMOIIIBI0 CUCTEMBI JIMHEMHBIX
ypaBHEHUU
Pemenne npukiiaHeIX 3a1a4 ¢

70 IIOMOIIIBIO CUCTEMBI JIMHENHBIX
ypaBHEHUN
CucreMbl ¥ COBOKYITHOCTH LEJBIX,

71 palHOHAIBHBIX, UPPALMOHAIBHBIX,

MOKa3aTeJIbHbIX, JIOTapU(PMUIECKUX



https://resh.edu.ru/subject/51/11/

ypaBHEHUH U HEPABEHCTB

72

CucteMsl 1 COBOKYITHOCTH LECJIBIX,
palnroOHaJIbHBIX, UPpPALlMOHATIBHBIX,
IIOKa3aTCJIbHBIX, J'IOI“apI/I(I)MI/I‘{CCKI/IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

https://resh.edu.ru/subject/51/11/

73

CucreMbl ¥ COBOKYITHOCTH LEJbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeJIbHbIX, JIOTapU(PMUIECKUX
YPaBHEHUH U HEPABEHCTB

74

CucreMbl 1 COBOKYITHOCTH LIEJIBIX,
palHOHAIBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTapU(PMUIECKUX
YPaBHEHUH U HEPABEHCTB

75

Hcnonp3zoBanue rpadukoB GyHKIUI
JUTSL pEeIIeHHsT YPaBHEHUH U CUCTEM

https://resh.edu.ru/subject/51/11/

76

Hcnonb3oBanue rpadukoB GyHKIUI
JUI peLIeHNs] ypaBHEHUH U CUCTEM

7

[IpuMeHeHnue ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3
Pa3TUYHBIX 00JIACTEH HAYKH U
peallbHOU KU3HU

78

KoHTponbHas paboTa mo teme
"MUHTerpan u ero npuMeHEHU.
Cucrems! ypaBHeHUI"

79

HaTypaJ'ILHLIC " ICJIBIC YKClia B
3aJadyax 3 peanLHoﬁ KHN3HU

80

HarypanbHsle u 1iessle ynucna B



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

3aJadyax 3 pCaHBHOfI KHN3HU

HarypanbHsle u 1iesble yucna B

81 . https://resh.edu.ru/subject/51/11/
3a/1ayax U3 peaslbHOM KU3HU
82 [Tpu3Haky AETUMOCTH LIEIBIX YUCEI
83 [Tpu3HaKky AETUMOCTH TETBIX YHCEI
84 [Tpu3HaKK ACTUMOCTH LIETBIX YUCEI
85 [ToBTOpenue, o6061IeHNE,
CHUCTeMaTH3allis 3HAaHUH. Y paBHCHUS
ge ~ |loptoperne, oboduerie, https://resh.edu.ru/subject/51/11/
CUCTeMaTH3allsl 3HAHUH. Y paBHEHUS
87 [ToBTOpenue, o606mICHKE,
cUCTeMaTH3allusl 3HaHUI. YpaBHEHU
88 [ToBTOpeHme, 0600IIEHNE,
CHUCTeMaTH3alrs 3HaHUN. Y paBHEHUS
89 [ToBTOpenue, 0600IICHKE,
CUCTEMaTH3allHs 3HaHUH. Y paBHEHHS
90 [ToBTOpeHme, 0600IIEH e,
CHCTeMaTHU3alrs 3HAHUN. Y paBHEHUS
[MoBTOpenue, o606mICHKE,
91 CHCTEeMaTHU3alMsl 3HAHUH.
Hepapenctpa
[ToBTOpenue, o600IIEHNE,
92 CHCTEMAaTH3allMsl 3HAHHUI.
Hepasencrtpa
[ToBTOpEeHME, 0000IIEHNE,
93 cucTeMaTr3as 3HaHUH.
HepagenctBa
94 [MoBTOpenue, 0600IICHKE, https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

cUCTeMaTH3alMs 3HaHUM.
HepagenctBa

[ToBTOpenue, o600IICHKE,

95 cucTteMaTu3anus 3HaHul. CUCTEMEBI 1
YpaBHEHUH
[ToBTOpeHme, o6o0IIEeH e,
96 cucreMaru3anus 3HaHui. CUCTEMBI 1
YpaBHEHUI
[ToBTOpenue, 06061IeHNE, .
97 . 1 https://resh.edu.ru/subject/51/11/
cucreMaru3anus 3HaHui. OyHKIUN
08 [ToBTOpenue, o6001IIEHNE, 1
cucremMarusauus 3HaHui. OyHKINU
O00011eHNEe, CUCTEMATH3AIUSA
99 sHaHuil [loBTopenue, o0001IeHNHE, 1
cuctemMartusanus 3Hanui. arerpan
100 [ToBTOpenue, 06001IICHNE. 1
IIponsBonHas
101 [ToBTOpEeHME, 060OIIECHNE. 1
IIponsBoanas. MuaTerpan
102 [IpomexyTouHas aTTeTCTanus 1
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://resh.edu.ru/subject/51/11/




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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