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MNOACHUTEJIBHASA 3AININCKA

PaGouas mporpamma ydeOHOTO Kypca «Anrebpa u Hayajga MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs s oOydaromuxcsa 10 —11 kimaccoB pa3paborana Ha
ocHoBe DeiepanbHOTrO roCcyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHHIO, W TPAIUIMA POCCHUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECTIEUYHMBAET OBJIAJICHUE KITFOYCBBIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JIJISI CAMOPA3BUTUS M HEMPEPHIBHOTO
o0pa3oBaHusl, MEIIOCTHOCTh OOIIEKYIHTYPHOTO, JIAYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hauana MaTeMaTHYECKOTO aHAIIA3a» SBIAETCS OAHUM W3
Hanbosiee 3HAUYMMBIX B MpOTrpamMMe CTapIIed IIKOJbI, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OO0ECHeYrMBAET HWHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YeHHs BceX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE U
abCTpakTHOE MBINUJICHHE YyYalluXcsi Ha YPOBHE, HEOOXOIMMOM Jii OCBOCHUS
KypcoB HWH(OpPMATUKH, OOIIECTBO3HAHUS, HCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4YalllMecsl OBJIAJeBAlOT YHHUBEPCAIbHBIM SI3bIKOM COBpPEMEHHOMU
HayKH, KoTopasi (OpMyJIMPYET CBOM JIOCTHXKEHUSI B MaTEMAaTUUYECKOM Gopme.

Kypc anrebpbl n Hayan MaTeMaTHYECKOTO aHAIH3a 3aKIaIbIBACT OCHOBY IS
YCIEITHOTO OBJIAJICHUS 3aKOHaMU (U3UKH, XUMHUH, OHOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHJEHIMI SKOHOMHKH M OOLICCTBEHHONW JKHU3HH, TO3BOJISET
OpUEHTHPOBATHCSI B COBPEMEHHBIX LHHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh WX B MOBCEAHEBHOW KM3HU. B TOXXKEe Bpemsi OBIAJCHHE
aOCTpakTHBIMM ¥ JIOTUYECKH CTPOTUMH MaTEMaTHYEeCKHUMH KOHCTPYKIUSIMU
pa3BUBAaeT yYMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTD
YTBEPXKACHUS, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3AIMI0, abcTparupoBaHue u
aHaJIOTHI0, (GOPMUPYET KPEaTUBHOE U KPUTHUUECKOE MbllIeHHE. B Xoae u3zydenus
anreOpbl W HaAYadl MaTeMaTHYeCKOro aHaju3a B CTaplIeld MIKOJe YydJalluecs
MOMYy4YalOT HOBBIK OMBIT pEHICHWS TMNPUKIAAHBIX 33]a4, CaMOCTOSTEIBHOTO
MOCTPOCHHUSI MAaTEeMaTHMYECKUX MOJeNIel peajbHBbIX CHUTyallMil U WHTEepIpeTaluu
NOJyYEHHBIX  pEIIEHUH, 3HAKOMATCA C  I[pPUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTE B TIPHpPOJE, HAyKEe U B HCKYCCTBE, C BBLIAOIIUMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMH U UX aBTOPAMH.

Kypc o6mamaer 3HAYMTENBHBIM BOCIHUTATENBHBIM IMOTEHIIMAJIOM, KOTOPBIH
peanu3yeTcs Kak 4depe3 y4eOHbId MaTepual, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHs, TaK U dYepe3 crneuuduky ydeOHOH AesTeIbHOCTH,



TpeOyroren CaMOCTOSATEIIbHOCTH, AKKypaTHOCTH, IIPOJOJKUTEIBHOM
KOHIICHTPAIIMM BHUMAaHUSA U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAaT.

B ocHoBe wmetonuku oOydeHus ainreOpe W HayajlaM MaTeMaTHYeCKOTO
aHaJIN3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOyYEHHS.

Crpykrypa Kypca «AnreOpa 1 Hayala MaTeMaTHYECKOTO aHaJIN3a» BKIIOYAET
CIEAYIOUIUE COAEPKATEIbHO-METOINYECKUE JUHUM: «Yucaa W BBIYUCICHUS,
«Dyukmun  u - rpadukuy», «YpaBHEeHUss W HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro  aHanu3a», «MHoXecTBa M JIOTHMKa». Bce OCHOBHbIE
COJIEpPKATEIbHO-METOIMYECKHE JIMHUMA HW3Y4YaloTCd Ha MPOTSHKEHHH JBYX JIET
oOydeHusi B CTapllei ILIKOJIe, €CTECTBEHHO JOIOJIHAA APYTr Jpyra U MOCTEIEHHO
HAChIIIAsiCh HOBBIMM Te€MaMW W  pazfenamMu. JlaHHBIA Kypc  SBISIETCSA
UHTErPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COJepKaHHE HECKOJIbKHX
MaTEMaTUYECKUX AUCIUIUIMH: alre0pa, TPUTOHOMETPHSI, MAaTEMaTUUYECKUI aHaAJIN3,
Teopusi MHOKecTB U JAp. [lo Mepe Toro kak yuwamuecs OBJaZeBarOT Bc€ Oosee
MIMPOKUM MAaTEMAaTHUYECKUM ammaparoM, Y HUX IMOCJeI0BaTeIbHO popMupyercs u
COBEpUIEHCTBYETCSI YMEHUE CTPOUTh MATEMATHYECKYIO MOJENb peajJbHOU
CUTyallMM, NPUMEHATh 3HAaHUS, NOJIyYeHHble B Kypce «Anredpa W Haudana
MaTeMaTUYECKOTO aHaIHM3a», JUIsl PEIICHUS] CaMOCTOSTENBHO CHOPMYITHPOBAHHON
MaTEMaTUYECKOH 3aJ1a4M, a 3aTEM UHTEPIIPETUPOBATH ITOJTYUYEHHBII pe3yJIbTaT.

CopnepxaTenpbHO-METOANYECKAs JUHUA «Yrcma U BBIYMCICHHUS» 3aBEPIIACT
(opMHpOBaHME HABBIKOB MCIOJb30BAHUS ACHCTBUTENBHBIX YHCEIN, KOTOPOE OBLIO
HAyaTO B OCHOBHOH mikojie. B crapmel mikosne oco00oe BHUMAHHE YACNSIETCS
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIIOJIb30BAaHUE PA3JIMYHBIX (OpPM 3alUCU JICUCTBUTENILHOTO YHCIIA, YMEHHE
palMOHAIIBHO BBIMOJHATh JEHUCTBUS C HUMH, JeJaThb MPUKUIKY, OLEHUBATH
pesyabTar. OOyuaromuecss MOMy4YaroT HaBbIKM MNPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JIEUCTBUUA C YKCIaMH, 3alMCaHHBIMA B CTaHJIapTHOU (opme,
MCII0JIB30BAaHUS MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKECHUIA.

JIunna «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHs B CTaplied MIKOJIe, MOCKOJbKY B KaXIOM paslieie MporpaMMbl
IPEeTyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3adad. OOyuwaromuecs OBIAJE€BaOT
pa3IMYHBIMM METOJAMH PELICHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIbHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucTeM. [lomydyeHHble yMEHUs UCIIOJIb3YIOTCS TP MCCIIEJOBAaHUHU
(GyHKUMKA C TOMOILIBIO MPOU3BOAHON, PEUICHUH MPUKIAAHBIX 3aJa4 M 3a1ad Ha
HaxoKJIeHWE HaumOOJBIIMX W HAUMEHBIIMX 3HaYeHU ¢yHKuuu. JlaHHas
coJiep)kaTesbHas JIMHUS BKJIIOYaeT B ce0s Takke (QopMHpOBaHUE YMEHUMN
BBITIOJIHATD pacy€Tsl Mo ¢opmysaMm, MpeoOpa3oBaHUsl UEIbIX, PALMOHAIBHBIX,
UPPALMOHANBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHM, a TaKKe BBIPAXKEHUH,



colepKalux CTeneHu u Jorapudmel. brarogaps u3ydeHuro anreOpandeckoro
Marepuaga IMPOUCXOAUT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS ydamuxcs, (QOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccykneHuid, paboThl ¢  CHMBOJBHBIMH  (opMamMu,  TpEACTaBICHUS
3aKOHOMEPHOCTEH U 3aBHCHUMOCTEH B BHJEC PABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d3(QQeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIICHUS MPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 3374, HArJSIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKHU.

ConepxxarenbHO-MeTOAMYECKass JMHUS «DyHKIMH W TpaduKW» TECHO
NIEPEILIETAETCS C APYTUMU JIMHUSAMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3aJ1a€T
MOCJIEI0BATENBHOCTh U3YUYECHUS Marepuaa. N3yuenue CTEIIEHHOU,
N0KAa3aTeJIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (YHKLIUMA, UX CBOMCTB
U rpadMKOB, UCTIOJIb30BaHUE (PYHKITUN NJIsi pemIeHUs 3a7a4 W3 JAPYTuX ydeOHBIX
IIPEIMETOB U PEATIbHOM KU3HU TECHO CBA3aHO KaK ¢ MATEMATUYECKUM aHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHUW U HepaBeHCTB. [Ipu 3TOM Oosbllloe BHUMaHUE
yaensieTcss GOpMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYyJIaMH 3aBUCUMOCTH MEXKTY
pa3IMYHBIMU BEJIMYMHAMU, HUCCIEAOBATh IMOJIYYCHHbIE (PYHKIUHU, CTPOUTH UX
rpaduku. Matepuan 3Toi colep)KaTebHON JIMHAK HalleJICH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuuHor dopme: aHATUTHYECKOM, Tpaduyeckor u ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHUIO QJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AIINH, UCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nauHusa «Havama mMaremaTH4ecKOro aHain3ay IO3BOJISIET
CYIIECTBEHHO PACIIMPHUTH KPYI KaK MAaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a4ad,
JOCTYMHBIX O0YYarOIIUMCS, Y KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh HUCCIEI0BATh U
cTpouTh Trpaduku (QYHKIUNA, ONpenensiTh HX HAUOOJIbIIME W HANUMEHBIINE
3HAYCHUS, BBIYUCIITH IUIOMAAN (QUTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpeHusl IpoueccoB. JlaHHas coaepkareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHUSI MAaTEMATHYECKUX MOJENIEH pPEaNbHbIX CHUTYyalUu,
HAXOXJCHHUSI HAWIYUIIErO PEIICHUS B MPUKIIAIHBIX, B TOM YHCJE COLUAIBHO-
SKOHOMMYECKHUX, 3aJ1adyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOI0 aHaIu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (hOPMAIBHO-JIOTHIECKOTO U KPEATUBHOTO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHMI pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B Hayke, TEXHUKE U HCcKyccTtBe. OOydaromuecss y3HAOT O
BBIJIAIOIIMXCS PE3yibTaTax, IMOJYYEHHBIX B XOAE pPa3BUTHUS MATEMaTUKUA Kak
HayKH, U UX aBTOpPaX.

ConepxaTenbHO-MeTOANYECKas JIUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
NOCBAIIIEHA  3JEMEHTAaM TEOPUUM  MHOXKECTB. T€OpEeTUKO-MHOKECTBEHHBIE
MPEJCTABICHUS] TPOHU3BIBAIOT BECh KypC IIKOJbHOM MaT€MaTUKU W MpejararoT



HamOoJiee YHUBEPCAIbHBIN A3BIK, OOBEAUHSIONIMNA BCE pa3/ienbl MaTeMaTHUKU U €€
NIPUJIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MATEMaTHYCCKUE JMCIUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaTh BO3MOYKHOCTH IIKOJIBHHKY ITOHUMATh TEOPETHUKO-
MHO)XECTBEHHBIM SI3bIK COBPEMEHHOW MaTEeMaTUKH W HWCIOJIb30BaTh €ro IS
BBIPKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa W Hayala MaTEeMAaTHYECKOTO aHAIM3a» IPHUCYTCTBYIOT
TAaKkKe OCHOBBI MaTEMaTHYCCKOTO  MOJCIUPOBAHHUS, KOTOPBHIC IPU3BAHBI
c(hOpMHUPOBATh HABBIKK MTOCTPOCHUS MOJICICH PEATbHBIX CUTYAIIHH, HCCIICIOBAHUS
TUX MOJENIe C MOMOIIBIO ammapara aiareOpbl U MaTeMaTHYeCKOro aHalu3a U
WHTEPIPETALUN TONYYCHHBIX Pe3yibTaToB. Takue 3ajaHus BIUICTEHBI B KaXIbIN
U3 pa3esioB MPOrPaMMBI, ITOCKOJIBKY BECh MaTepHall Kypca IIMPOKO MCIIOIb3YyeTCs
JUTSI pelieHusT IPUKIIAAHBIX 3a1ad. [Ipu permeHnn pealbHbIX MPAaKTHYCCKUX 3a1a4
ydaniecs: pa3BUBAIOT HAOMIOAATEIBHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, HCIOIB30BaTh AHAJIOTHIO, 0000mMAaTh W KOHKPETHU3UPOBATH
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHWIO HABBIKOB PEIICHUS IMPHUKIAIHBIX
3a/la4 OpraHU3yeTcs B MpOIlecCe M3YUYCHHS BCEX TeM Kypca «Anredpa W Hayama
MaTeMaTHUYECKOTO aHATTN3a.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TutaHe Ha HM3y4eHHE Kypca aireOpbl M Hayal MaTeMaTU4eCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCSA 2 yaca B Henento B 10 kiacce u 3 vaca B
Henento B 11 kiacce, Bcero 3a jBa rojia ooyuenus — 170 gacos.



COJEPXXAHME YYEBHOI'O KYPCA
10 KIIACC

Yuciia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLICHTHI,
OecKOHEUHbIE  IepHoguYecKre  ApoOu.  ApupMeTHUecKHe  Oomepaluu  C
palMoOHAIIBHBIMU YKCIIaMU, TPe0o0pa30BaHUsI YHCIOBBIX BbIpakeHUi. [IpuMenenue
Ipo0ell ¥ MPOUEHTOB JUIsl PEIICHUs MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpacien
3HAHUM U PEANbHOM )KU3HH.

JlelictBuTenbHble 4Yucaa. PanuoHanbHblE W UMPPAUMOHAIBHBIE  YHCIA.
ApudmMernueckre ornepanud ¢ JeWCTBUTENbHBIMU YuciaaMmu. [lpubnmxéHHbIC
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa BIYUCICHUN.

Crenenb ¢ 1uensiM  mokazareneM. CranpaptHas ¢opma  3amucu
JNEeUCTBUTENBHOTO ymuciaa. Mcnonb3oBanwe mnoaxoxasuiedi  (Gopmbl  3alucH
JNEHUCTBUTEIBHBIX YHCEN JUIS PEUIEHUS NMPAKTHYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypasJibHOW  cremeHu.  JleictBus ¢
apu(pMETUIECKUMU KOPHSMH HATyPAJIbHON CTENIEHHU.

CuHyC, KOCHHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHoBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIBI.

YpaBHEHHE, KOpEHb ypaBHEHHs. HepaBeHCTBO, pelieHHWEe HEPaBEHCTBA.
Meroa nHTEpPBAIOB.

Pemenue nensix 1 1poOHO-pALMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YpaBHEHUN U HEPABEHCTB.

PemieHne TpUroHOMETPUYECKUX YPAaBHEHUN.

[IprMeHeHnEe ypaBHEHUIN U HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKHUX 3a]a4
W 33]1a4 U3 PA3IMYHbIX 00JIaCTel HAYKHU U PEAbHOU KU3HH.

DOYyHKIUU U TPaPUKHU

@Oyukius, cnocoObl 3amganHus Gysknuu. ['paduk GyHxiuu. Bzaumuo
obpaTtHbie (DYHKITHH.

OO6nactb onpeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hynu QyHkmum.
[IpomexxyTku 3HAaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIUU.

CrenenHas pyHKIMS C HaTypaJdbHBIM M LEJNBIM MoKazarenem. EE€ cBoiicTBa u
rpaduk. CBoiicTBa u rpadMK KOPHS 71-Oi CTEIEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX
(GyHKUIMNA YUCIOBOTO apryMEeHTa.

HauaJyia MmaTeMaTH4eCKOr0 aHAJIM3a

ITocaenoBaTenpbHOCTH, CHOCOOBI 3aJaHus MOCIEA0BAaTECIILHOCTEH.
MOHOTOHHBIE TOCHEA0BATEIHHOCTH.

Apudmernueckas U reoMeTpuueckasi mporpeccuu. beckoneuyHo yObIBaromas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIICH reoMeTpUUYECKOM
nporpeccund. Dopmysia CIOXKHBIX NMPOLEHTOB. MCnonb30BaHWE MPOTPECCUU A
peILICHUs pEeAIbHBIX 3a/]1a4 MPUKJIAJHOIO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHoOKeCTBO, omnepaluu HajJ MHoOKecTBaMu. Jluarpammbl Jitiepa—BeHHa.
[IpuMeHEeHNE TEOPETHUKO-MHOKECTBEHHOIO armapara [Jis OMUCAHUS PEeaIbHBIX
MPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CleACTBUE, JOKAa3aTEIbCTRO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

HarypanpHbie u nensie yncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ pallMOHAIBHBIM MoKa3zaTeaeM. CBOMCTBa CTEIICHHU.

Jlorapudm uncna. JleciTHUHbIC U HATYpaJIbHBIE JIOTApU(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXXEHU, COAEPKALIUX JIOTapU(MBI.

[IpeoOpazoBaHHe BBIpAXKEHHM, COAEPKAIMIMX CTEHEHU C PalUOHAIBHBIM
IIOKA3aTEIIEM.

[Iprmepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[lokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapupmuueckrue ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TUHEWHBIX ypaBHEHUI. PellleHre NMPUKIAIHBIX 3a7a4 C MOMOUIBIO
CHCTEMBI JIMHEWHBIX YPaBHECHUM.

CucTeMbl M COBOKYITHOCTH PAllMOHAJIbHBIX YPAaBHEHNUI U HEPABEHCTB.

[IpumeHenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad M3 pa3IMYHBIX O00JacTel HAayKh M pealbHOU
YKUA3HU.

DyHKUMH U TPAPUKH

Oyukius. I[lepuonuueckue  GyHkuuu. [IpomMexyTku  MOHOTOHHOCTH
byukiuu. MakcumyMmbl U1 MUHUMYMBI (GyHKIuU. Haubomnbliee ¥ HauMeHbIIEe
3HauYeHHUE (DYHKITMU Ha TIPOMEKYTKE.

Tpuronomerpuyeckue QPyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u norapudmudeckas GyHKIMH, UX CBOMCTBA U TpadUKH.



Hcnonb3zoBanue rpadmkoB GyHKIUN 7S PEIICHUS YpaBHEHUN W JTUHEHHBIX
CUCTEM.

Wcnonw3oBanue rpadukoB QYyHKIMH JUIsi WCCIEIOBAHUS TMPOIECCOB MU
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEHICHUH 3a]a4 W3 APYTUX Yy4eOHBIX
MIPEIMETOB U PEAIbHOM KU3HU.

Hauana MaTeMaTH4eCKOro aHajamn3a

HenpepsiBable pyHkmMu. MeToa MHTEPBANIOB AJIA PEIICHUS] HEPABEHCTB.

[IpousBognass  QyHkuuu. ['eomerpuyeckuii W QU3MYECKUA  CMBICI
MIPOU3BOJHOM.

[IpousBognbie  snmeMeHTapHbIX  GyHKUUA.  Dopmynbl  HaXOXIEHUS
MIPOU3BOJHON CYyMMBI, POU3BE/ICHUS U YACTHOTO (PYyHKIIUH.

[TpumeHeHue Mpou3BOAHON K MCCIEAOBAHMIO (DYHKIMII HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxaeHne HauOOoIbIIero 1 HAaMMEHbIIEro 3Ha4eHUs (PYHKIIMU Ha
OTpE3KE.

[IpyumeHeHne TPOU3BOJHOM I HAXOXKACHUS HAWJIY4IlIEero pEIICHUS B
NPUKIAIHBIX 3aJa4yax, [ ONpPEAENICHHs CKOPOCTH Ipolecca, 3aJaHHOIO
bopmynoii unu rpaduKoMm.

[TepBooGpa3znas. Tabnuia nepBooOpa3HbIX.

WNurerpan, ero reoMmerpuyeckuii W (QuU3MYECKUil CMBICI. Bpruncnenue
uHTerpana no gpopmysne Hetorona—JleliOuuia.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenne yueObHOro mnpeamera «MaTemarnkay JOJDKHO OOeCrednBaTh
JIOCTUKEHHE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHUsl CICAYIOIMINX JIUYHOCTHBIX,
METANpPEeIMETHBIX ¥ MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJBTATBI

JIn4HOCTHBIE pe3yibTaTbl OCBOCHUS MPOTrpamMMbl y4eOHOTO MpeaMera
«MaremaTrka» XapakTepU3yrOTCs:

I'pasxxtaHncKO€ BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMN 00YUaIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOT'O WIEHAa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIH,
npoleayp TrpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH U TP.), YMEHUEM
B3aHMOJICMCTBOBAaTh C COLUUAJIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUH C MX
GyHKIMUSAMY ¥ HA3HAYCHUEM.

[TarproTryeckoe BOCIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaJaHCKOM UICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTHUYE€CKOW IIKOJIBI,
K HCIOJNB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOo/a;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHMBOTO OYIyIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajaad, pelIeHu, paccy X IeHU;
BOCIIPUMMYUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PU3UUECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 0opasa KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHITHH U

OT/bIXA, peryJisipHas busnueckas aKTUBHOCTB); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-030POBUTEIBHOM
NEeSATENbHOCTBIO.

TpynoBoe BociUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM I[EHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHATILHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymerd mnpodeccnrn W Ppeaqu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHEI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUH NIPAKTUYECKUX 3a]1a4 MaTEMATUYECKON HAIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKON KYyJIbTYphl, MOHHMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpenbl, OCO3HAaHMEM TJIOOATBHOIO XapakTepa HSKOJIOTMYECKHX Mpoliem;
OpHUEHTalMEl HAa MPUMEHEHUWE MAaTeMaTHYECKMX 3HAHUW U1 PELICHUS 3a/1ad B
00JaCT  OKpyXKarolmed cpeapl, IUIAaHUPOBAHMS IOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJICICTBUU 111 OKPYKAIOIIEH CPEbI.

[HerHOCTH HAYYHOT'O MO3HAHUSL:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHM W  OOIIECTBEHHOM  MpPaKTUKH, [OHUMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl 4YeIOBEUYECKOH MAeSITeTbHOCTH, HTAamoB €€
pPa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISATh INPOEKTHYK) W HCCIENOBATEIbCKYHO JEATEIBbHOCTD
WH/IMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMbI Y4e€OHOTO MpeaMeTa
«Marematuka» XapaKTePU3YHOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMEUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHLIMU OeUCTNEUAMU.

1)  Vwuueepcanvnvle  noznasamenwvhvle  Oeticmsus,  obecnedusaom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HPOUECCO8 00YYAOWUXcsi (0ceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe2o  Mupa,  NpuMeHeHue  J02UYECKUXx,
uccne008amenbCKux onepayuti, yMeHuti pabomamau ¢ ungopmayuet).

ba3oBblie JIoTHUECKHUE NENCTBUS:

e BBIBIIATHh U XapaKTEPU30BaTh CYIIECCTBEHHbIC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATHN, OTHOIICHWH MEXIY TNOHATHIMH; (HOPMYIUPOBATH
OTIpeNIelICHUS] ~ MOHSATWUW; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(UKAIMU, OCHOBAaHUS JUIsl OOOOIICHUS W CPAaBHEHHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBATh M  NPEOOPA3OBBIBATh  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBIC, €AUHUYHbIC, YACTHbIE U OOIUIUE;
YCIIOBHBIE;

BBISIBISITH ~ MaTE€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOJACHUSX W YTBEPKICHUSX;
npeajiaraTb ~ KPUTEpPUM  JJIS  BBISIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JieNiaTh BBIBOJABI C HCIIOJNB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHHM, YMO3aKIIFOUCHHH 110 aHAJIOTHH;
IPOBOJUTH CaMOCTOSTEITLHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MPSMBbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIIHIO,
NPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXJICHUS U BBIBOJIBI;

BBIOWpATh Ccrmoco0 perieHus yuyeOHOW 3ajaur (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElICHUs, BBHIOMpaTh Haubonee MNOAXOAAMIMN ¢ Yy4EToM
CaMOCTOSITENTLHO BBIJICICHHBIX KPUTEPUEB).

ba3oBrie nccnenoBaTenbCKue JCHCTBUS:

WCIIOJIB30BaTh BOMPOCHI KaK MCCIIECOBATEIHCKANA WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mnpodiemy,
yCTaHAaBIWBaTh HMCKOMOE MW  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHUE;

IPOBOIUTH CaMOCTOSATEITLHO CIUTAaHUPOBAHHBIN DKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
0o0BEeKTa, SBJICHHS, TMPOIECCA, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMH, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI M0 pe3ysibTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OIICHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TpoOIlecca, a TaKKe BBIIBUTATH
MIPEIMOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Paborta ¢ nundopmariuei:

BBISBJISITh 1ePULINUTH MHPOPMAIUH, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BOIIPOC U ISl PELICHHUS 3a/1a4H;

BbIOMpaTh  MHGOPMALMI0 W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(DOpPMALUIO
pa3IMYHBIX BUAOB U (HOPM MpEICTaBICHHUS,

CTPYKTYpUpPOBaTh MH(OPMALIMIO, IPEJCTABIATh €€ B Pa3IMUHBIX (opMax,
WTIOCTPUPOBATH TpaduyuecKy;



2)

OIICHUBATh HaJIEKHOCTh uHbopMaIu o CaMOCTOSITEJILHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie  KomMMyHuxamug@Huwle Oelicmeus, obecneyugarom

CHOPMUPOBAHHOCIL COYUATLHBIX HABBIKOS 00YUAIOUWUXCAL.
OOurenue:

BOCIpUHUMAaTh U  (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIAIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX UM MUCHbMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS I10
XOJly pelleHUs 3a/1a4i, KOMMEHTUPOBATh MOJyYEHHBIN PE3YyJIbTaT;

B X0/ OOCYKJeHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEH, HALIEJICHHBIE HA TIOUCK
pEelIeHMs; COMOCTaBJATh CBOU CYXICHHS C CYXACHUSIMHU APYIHX
YYaCTHUKOB JHayora, OOHapy>KMBaTh pa3iMuMe€ U CXOJCTBO IO3HIIMI; B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
OPEICTaBISITh  pEe3yJNbTaThl  pelIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyAHUYECTBO:

3)

NOHMUMAaTh W HUCIOJB30BaTh  MPEUMYIIeCTBA  KOMaHIHOM U
WHIMBUIyaJIbHON pabOThI MPU PEIIeHUH YIeOHBIX 3a/1a4; MPUHUMATh 11eITb
COBMECTHOM JEATEIBHOCTH, IUIAHMPOBATh OPTaHHU3allI0 COBMECTHOMN
paboThI, paclpeAeaTh BUABI padOT, JOTOBAPUBATHLCS, 00CYXKIATh MPOIECC
U pe3yibTaT paboThl; 00001aTh MHEHHUS HECKOIBKHX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax padboThl (00CYykIeHHS, 0OMEH MHEHHI,
«MO3TOBBIC IITYPMbI» W WHBIC); BBINOJIHATH CBOIO 4YacTh pPabOThI H
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH UWICHAMHU KOMAaH/IbI;
OIICHMBATh KAa4ECTBO CBOETO BKJaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
c(hOopMyITUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHUSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneuusaiom

G opmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranuzanus:

COCTAaBJISAThH TIJIaH, AITOPUTM PEIICHUS 33]1a4H, BEIOMPATh CIIOCOO PEIICHHS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI pelICHUH C Y4ETOM HOBOM MH(OpMAaIUu.
CaMOKOHTPOJIB:

BIAJCTh HABBIKAMHU TIO3HABAaTEIBHOM pediaekcur Kak OCO3HAHUS
COBEpUIAEMBIX JIEMCTBUU W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJECTh CIOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA TMpolecca |
pe3yJibTaTa pelieHusl MaTeMaTUIeCKOM 3a/1auu;



e INPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb IIPU PEUICHUU
3a71a4d, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;

e OLICHUBAaTh COOTBETCTBHE pe3yJibTaTa LEJIW U YCIOBUSM, OOBSICHATH
IIPUYMHBI JTOCTHXKEHUST WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEJMETHBIE PE3YJIbTATBI

OcBoeHue yuyeOHOro Kypca «Anredpa U Hadajga MaTEMaTUYECKOTO aHAIU3a»
Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUsS TOJDKHO 00ECIeUMBATh JOCTHIKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB:

10 KUIACC

Yucsia ¥ BLIYMCTIEHUS

OnepupoBaTh TOHATHSIMHU: pPAIMOHAIBHOE W JICWCTBHUTEILHOE YHUCIIO,
OOBIKHOBEHHAsSI M IECATUYHASL IPOOB, IPOIIEHTHI.

Boimonuate  apudMervueckue — omnepaldd € PAlMOHAIBHBIMU U
JEHCTBUTEILHBIMY YHCTIAMHU.

BrImonHITE TpUOIMKEHHBIC BEIYUCICHUS, UCTIOIB3YS MPaBUia OKPYTICHUS,
JIeNaTh MPUKUIKY U OIEHKY PEe3yJIbTaTa BHIYUCICHHI.

OnepupoBaTh MOHSATUSMU: CTENEHb C IEJBbIM IOKa3aTelieM; CTaHJIapTHas
dopma 3ammcu JEHCTBUTENBHOTO 4HCIA, KOPEHb HATypajJbHOW CTEIeHHU;
UCTIOJb30BaTh MOAXOIALYI0 (POPMY 3aMUCH JIEHCTBUTEIBHBIX YHCEN ISl PEIICHUs
MPAKTUYCCKUX 3a]71a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBath MOHATUSAMH: CUHYC, KOCHHYC U TaHT€HC MPOU3BOJBHOTO YyTJa;
UCIIOJIb30BaTh 3aMKMCh MPOU3BOJBLHOIO yIila Yepe3 oOpaTHbIE TPUTOHOMETPUUYECKUE
GyHKUHUU.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh TOHATHUSIMU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO; IIENOE,
palnmoHaIbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE
ypaBHCHHUE;

BrimonasaTe MpeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKCHHA W pEIIaTh
TPUTOHOMETPUUYECKHIE YPABHEHUS.

BoimonssaTe mpeoOpa3oBaHUs IIENBIX, PAIMOHAIBHBIX U HPPAMOHAIBHBIX
BBIPA)KEHUM W pellaTb OCHOBHBIE  THUIIBI  IEJbIX, pPallMOHANBHBIX U
UppalMOHATBHBIX YPABHCHUH 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHHsI 1 HEPABEHCTBA TSI PEIICHUS] MAaTEMAaTHIECKUX 3a1a4
W 33]71a4 U3 PA3IMYHbBIX 00JIaCTEH HAYKH U PEATHbHON KU3HH.



MopenvupoBaTh pealibHbIe CUTyalldd Ha A3BIKE aireOpbl, COCTaBJISATh
BBIDAKEHUS, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/aud, MCCIIEI0BATh
MIOCTPOCHHBIE MOJIETU C MCIIOJIb30BAHUEM arlapara anreopsbl.

DOYyHKIUU U TPaPUKHU

OnepupoBath MOHATUAMH: (YHKIHUS, CIIOCOOBI 3aMaHus (PyHKIMH, 001acCTh
OTpeNeNeHUs] U MHOXXECTBO 3HA4YeHHM (QYyHKIUHU, Tpaduk (QyHKIUH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh TMOHATUSAMH: UYETHOCTh W HEUYETHOCTh (PYHKIUH, HYJIU
GyHKIIUA, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBathk rpaduku GyHKIHMN 715 pelIeHNus YpaBHEHUH.

CtpouTh U 4MTaTh TpaUKU JIUHEHHON (PYHKIMHU, KBAIPATHUHON (PYHKIIUH,
CTETICHHOH (DYHKIIHH C TEJIBIM TOKa3aTelIeM.

Ucnonp3oBate rpadukn (GYHKIUNA I UCCICNAOBAHHUS TIPOIECCOB U
3aBUCUMOCTEH MPHU PEIICHUH 3a/1ad U3 JIPYTUX y4eOHBIX MPEIMETOB M PEealbHOU
KU3HU; BBIpakaTh GOpMyIaMu 3aBUCUMOCTH MEXK/y BEJIMUYNHAMHU.

Hauana maTeMaTH4eCcKOro aHaau3a

OnepupoBaTh MOHIATHSAMH: TOCIEAOBATEIBHOCTh, apupMeTHUecKas u
reoMeTpuyecKas Mporpeccuu.

OnepupoBaTh TMOHATUAMH: OECKOHEUHO YOBbIBalomiasgs reoMeTpuyecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTrPeCcCuu.

3amaBaTh MOCIEAOBATENBHOCTH PA3TUYHBIMU CIOCO0aMHU.

Hcnonp30BaTh CBOMCTBA MOCIEIOBATEILHOCTEH U IPOTPECCHI ISl PEIICHHUS
peaNbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

OnepupoBaTh MOHATHSIMH: MHOKECTBO, OTIEPAllMH HAJl MHOKECTBaMH.

Hcnonp30BaTh  TECOPETUKO-MHOXKECTBEHHBIM — ammapaTr Juisl  ONUCAHUS
peaTbHBIX TPOIIECCOB W SIBJICHWM, MPU PENICHWH 3a7a4 W3 APYTuX y4eOHBIX
PEIMETOB.

OnepupoBarb  MOHATHUSIMHU: OTpeJieNieHre,  Teopema,  CIEICTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJia 1 BLIYUCJIEHUS

OnepupoBaTh TMOHATUSMHU: HaTypajbHOE, IEJI0€ YHUCIO; MCIOIb30BaATh
MPU3HAKHU JICIMMOCTH LIEJIBbIX YHUCEN, PA3JIOKECHUE YUCIIa HA MPOCThIE MHOXKUTEIN
JUISL PEILICHUS 3a7a4.

OnepupoBaTh NOHSATUEM: CTEIIEHD C PAIMOHAJIBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHAMHU: JIOTapu(pM 4YHCIa, TSCATHYHBIC U HATypalbHBIC
Jorapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsTh  CBOMCTBa cTEHmeHW Uil IpeoOpa3oBaHUsl  BBIPAXKECHUI;
OIIEpUpPOBATH IIOHATUSAMM: II0KA3aTEIbHOEC YPAaBHEHHME W HEPABEHCTBO; pELIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

BoinmonusaTe npeoOpa3oBaHUsl BBIPAKEHUN, COAECPXKAIIUX JIOTapU(PMBL;
ONEpUPOBATH MOHIATUAMMU: JIOTAPU(PMUUECKOE YPaBHEHNUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE THUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB.

Haxoaute pemenus npocTenmmx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JMHEHHBIX YpaBHEHUN M €€ PEIICHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a4ad.

Haxomutp pelieHus NpoCTEHIINX CUCTEM U COBOKYIIHOCTEM pallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopenupoBaTh peajibHble CHUTyallud Ha A3bIKE aireOpbl, COCTaBJIATh
BBIP@KCHUSA, YpPaBHEHUs, HEPABCHCTBA U CHUCTEMBbI [0 YCIOBHUIO 3a1auy,
UCCIIEZIOBATh TIOCTPOEHHBIE MOJIENIN C UCIOIb30BAaHUEM alllapara ajareopsl.

DYyHKIUY U TPaPUKU

OnepupoBaTh  MOHATUAMM:  HEepUOAMYECKass  (DYHKLUMS, MPOMEKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH OKCTpeMyMa (YHKIHH, HauOoipliee U
HauMeHbIllee 3HAueHUsd (QYHKIUM Ha TPOMEXKYTKE; MCIONb30BaTh UX MJis
UCCIIEIOBaHMS (PYHKIINHU, 3aJaHHOU IpaduKoOM.

OnepupoBaTth MOHATUSIMH: TpaUKU MOKA3aTeNbHOM, JOrapupMuUYecKol u
TPUTOHOMETPUUYECKUX (PYHKUMI; M300pa)xkaTh WX HA KOOPAMHATHOW MJIOCKOCTH U
UCIIOJIB30BaTh JJIsl PELICHNS] YPAaBHEHNN U HEPABEHCTB.

N306paxaTh Ha KOOPAMHATHOM IUIOCKOCTHU TpapUKU JTUHEHHBIX YpaBHEHHI
Y HCIIO0JIB30BaTh UX JUJIS PELICHUS CUCTEMBI JIMHENHBIX YPABHCHUN.

Ucnonw3oBate rpaduku GyHKOUNE s HUCCIENOBAHUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYIUX y4eOHBIX TUCHUILINH.

Hayana MaTeMaTH4eCKOro aHaju3a

OnepupoBaTh NOHATUSAMU: HENpepbIBHAs (QYHKIUS; MPOU3BOIHAS (DYHKLINU;
UCIIOJIb30BaTh TEOMETPUUYECKUNA U (PU3UUECKHUI CMBICI MPOU3BOIHOM AJI pelIeHus
3a1ad4.

HaxoauTs npou3BoAgHbIE AIE€MEHTAPHBIX (QYHKIIUM, BBIYUCIATH IPOU3BOIHbIE
CYMMBI, IPOU3BEACHUSI, YACTHOTO (QYHKIIHII.

Ncnonb3o0BaTh NpOU3BOJHYIO ISl UCCIIEIOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
U SKCTPEMYMBbI, IPUMEHSTh PE3YJIbTATHI UCCIEI0OBAHUS K TOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NpOM3BOAHYIO Ui HAXOXKIACHUS HAWIY4IIEro pEIICHUS B
IIPUKJIAJHBIX, B TOM YHCJIE COLIMAIbHO-DKOHOMUYECKHUX, 3aJayax.

OnepupoBaTh MOHATUSAMU: [E€PBOOOpa3Hasi M MHTErpaj; IOHUMATh
reOMETPUYECKUN U (PU3NYECKUN CMBICI UHTETpaIa.



Haxonuth mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUMN; BBIYUCISATH UHTETpAl
o ¢opmyinie Herorona—JleiiGuua.

Pemate mpukiagHbie 3a7add, B TOM YHUCJIE COIHAIBHO-DKOHOMHYECKOTO U
¢u3nIecKoro xapakTepa, CpeCTBAMH MaTEMaTHIECKOTO aHaJIHN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne

HaumeHoBaHme pa3/iesioB U TeM

duaekTpoHHbIe (LM(pPOBbHIE)

n/m| mporpaMmbl KosanuyectBo 4yacos o0pa3oBaTebHbIE PeCypChl
KonTposabHbie
Bcero
padoThI

MHo>kecTBa pallMOHAIBHBIX U

1 JIENCTBUTENIbHBIX YHCEI. 16 1
PanmonaneHbie ypaBHEHUS U
HEpAaBEHCTBA
Apudmerndeckuii KOpeHb N—0if

2 creneHu. MppanuoHaabHble ypaBHEHUS] 10 1
Y HEPAaBEHCTBA

3 @Oyukiun u rpaduku. CTeneHs ¢ 12 1
LIEJIBIM TI0Ka3aTelleM
DopMyisl

4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 21 1
ypaBHEHHUS

5 ITocnenoBaTeaIbHOCTH U IPOIPECCUA 4 0

6 [ToBTOpenue, o600IIEHNE, 5 1
CUCTeMaTH3alMsI 3HAaHHUH

OBILEE KOJIMYECTBO YACOB I10 63 5

[NPOTPAMME




11 KITACC

Ne | HaumMmeHoBaHue pa3/iesioB U JuieKTpOHHBIe (LU poBbIE)
/| TeM NPOorpamMMbl KoaunuecTBo yacos o0pa3oBaTe/ibHbIE PeCypChl
Beero KonTposabHbie
padoThI
CreneHb ¢ palluOHAIbHBIM
nokazareneM. [lokazarenbHast
1 12 1
¢byukus. [TokazaTenbHble
YpaBHEHHUS U HEPABEHCTBA
Jlorapugmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHHS 12 0
U HEPAaBEHCTBA
Tpuronomerpuyeckue
3 GYHKIUHN U UX TpaQUKH. 9 1
Tpuronomerpruyeckue
HEPaBEHCTBA
4 HpOI/ISBOHHafI. [Ipumenenue 24 1
MIPOU3BOAHOM
5 WHTerpan v ero npuMeHeHust 9
6 CucrteMbl ypaBHEHHUI 12 1
7 HarypanbpHble U LIebIe yucia 6 0
] [ToBTOpeHue, 06001IEeHNE, 18 )
CUCTEMAaTHU3alMsl 3HAaHUM
OBIIEE KOJIMYECTBO YACOB 102 6
[10 ITPOI'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

[Maremartuka: anreOpa u Hadajla MaTeMaTHISCKOTO aHAIN3a, TEOMETPHSL.
Anrebpa u Havana MmaTematudeckoro ananusa, 10-11 kmaccel/ Anumos 111LA.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AKIimoHepHOE OOIIECTBO
«3narensctBo «IIpocBemenuey |

0

[]
METOAUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA

e [MaremaTukanreOpa U Hauajia MATEMaTUYECKOTO aHAIN3a, TEOMETPUs
Anrebpa v Havajla MaTeMaTUYeCKOT0 aHaIu3a
10—11 xiaccel

Meroandeckue pekomenaanuu K yaeouuky 1. A. AnuMoBa,
1O. M. Konsruna, H. E. ®€noposoii u ap |

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

[ TpenaxX€ponaxo 3nanuii". Maremaruka.
10 ximacc, OO0 "®dusukon JIad"
10



