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MOACHUTEJIbHAS 3AIIMCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa u Hayajla MaTeMaTHIECKOTO
aHanu3ay yriyosnéHHoro ypoBHs 1isi oOyvaromuxcs 10 —11 kimaccoB paspadoraHa
Ha ocHOBe denepanbHOTO TOCYJApPCTBEHHOTO O00pa30BaTENbHOTO CTaHIapTa
cpenHero o6mero oopa3oBaHus, ¢ YUETOM COBPEMEHHBIX MUPOBBIX TPEeOOBAHUH,
NPEIBABISICMBIX K MAaTeMaTHYECKOMY OOpPa30BaHHIO, W TPATUIMA POCCHUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECIIEUYMBAET OBIAJICHUE KITFOYCBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHusl, MEIIOCTHOCTh OOMIEKYIHTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH OOYJAFOIIIUXCSI.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana mMaTeMaTHYECKOTO aHAIIW3a» SIBIAETCS OAHUM M3
HauOoJiee 3HAYMMbIX B MPOrpaMMe€ CTaplIed IIKOJbI, MOCKOJbKY, C OJHOMU
CTOPOHBI, OH OOECIEeYMBAET HHCTPYMEHTAIbHYIO 0a3y Uil HW3y4eHUs BCEX
€CTECTBEHHO-HAy4YHbIX KYpPCOB, a C JIPYrod CTOPOHBI, (POPMHUPYET JIOTHUYECKOE U
aOCTpaKTHOE MBIIIJICHUE Yy4YaluXcsd Ha YPOBHE, HEOOXOIUMOM il OCBOEHUS
KypcoB HUH(GOpPMATHKH, OOILECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOT'O KypCa y4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (OpMyJIHPYET CBOM JIOCTHXKEHUSI B MaTeMaTUYECKOil popme.

Kypc anrebpsl u Hayan MaTeMaTUYECKOTO aHaIM3a 3aKiIabIBAET OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMHU (U3UKH, XUMHUHM, OHOJOTUH, IOHHMAaHUs
OCHOBHBIX TEHJICHIMA SKOHOMUKM M OOILIECTBEHHOW KW3HH, I[O3BOJSET
OpUEHTHUPOBAThCA B COBPEMEHHBIX LHU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIb30BaTh UX B IIOBCEIHEBHOM XKU3HMU. B TOXXE Bpems OBIaJcHUE
aOCTpakTHBIMM M JIOTUYECKHM CTPOTMMH MaTE€MaTHYECKHMMHM KOHCTPYKLHUSMU
pa3BMBaET YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTD
YTBEPKJICHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3aLMI0, a0CTparupoBaHue U
aHaJIoTHI0, GOPMUPYET KpEaTUBHOE U KPUTHUUECKOE MbIIeHHE. B xoae u3ydenus
anreOpbl M Hayajdl MAaTeMaTUYeCKOro aHajiu3a B CTaplield MIKoJie Yydyalluecs
IIOJIy4alOT HOBBIM OIBIT PEIICHUSA MPUKIAAHBIX 3a7a4, CaMOCTOSTEIBHOIO
MIOCTPOCHUSI MAaTEMAaTHYECKUX MOJEJIEH pPEaNbHBIX CHUTyallMi M WHTEpPHpETaluu
NOJIyYEHHBIX  PEIICHHM, 3HAKOMATCA C  NpUMEPAMU  MAaTEMAaTHYECKHX
3aKOHOMEpPHOCTEH B MNPUPOJAE, HAYKE M B MCKYCCTBE, C BBIJAIOLIMMUCA
MaTeMaTUYECKUMU OTKPBITUSAMHU U UX aBTOPAMH.

Kypc o6mnamaer 3HAYMTENbHBIM BOCIHTATENbHBIM IOTEHLIMAJIOM, KOTOPBIH
peanu3yeTcsl Kak uyepe3 y4yeOHbId MaTepual, CrOoCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAy4YHOI'O MMPOBO33PEHHMs, TaK M 4epe3 cHeuu(puky ydyeOHOU AesITeNbHOCTH,



TpeOyroren CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIIBHON
KOHIICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe wmertonuku oOydeHHs aiareOpe W HayajlaM MaTeMaTHYeCKOIo
aHaJIM3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOyYEHHUS.

CrpykTrypa Kypca «Anredpa 1 Hayaaa MaTeMaTHYECKOT0 aHaJIN3a» BKIIOYAeT
CIEAYIOUIME COAEPKATEIbHO-METOIUUECKHE JUHUM: «YUucaa W BBIYUCICHUS,
«Dynkuun  u - rpadukuy», «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHaimusa», «MHOXkecTBa W JIOTMKa». Bce OCHOBHBbIE
COZIEP/KATEIIBHO-METOIUYECKUE JIMHUM H3Yy4YalOTCd HAa NPOTSHKEHUM ABYX JIET
oOydeHHusi B CTapllei IIKOJIe, €CTECTBEHHO JOIOJIHAS APYT Jpyra U MOCTEIEHHO
HAChII[AsiCh HOBBIMM TE€MaMuU W pazfaenaMu. JlaHHBIA Kypc  SBIISIETCS
UHTErPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e COJepKaHHe HECKOJIbKHX
MaTEeMaTUYECKUX AUCIUIUIMH: aredpa, TPUTOHOMETPHSI, MAaTEMaTUUYECKUIN aHaAIH3,
Teopust MHOXKeCTB U Jp. [lo mMepe Toro kak ydJammecs OBIaaeBarOT BCE Ooiee
[MIMPOKUM MATEMaTUYECKUM aIlapaToM, Y HUX MOCIEeI0BaTEIbHO GOpMUpYETCs U
COBEpUICHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHYECKYIO MOJENb peajJbHOU
CUTyallMM, TPUMEHATh 3HaHUS, NOJyYeHHble B Kypce «Anredpa W Haudana
MaTEeMaTHYECKOTO aHAIM3a», JUIsl PEIICHUS CaMOCTOSTENBHO CHOPMYITHPOBAHHON
MaTeMaTU4YEeCKOU 3a1a4M, a 3aTEM HHTEPIIPETUPOBATH MOJyYEHHBIN PE3yJIbTAT.

ConepxaTenpbHO-METOANYECKAsT JUHUA «Yuca U BBIYMCICHUS 3aBEPIIACT
(dbopMHpOBaHKE HABBIKOB MCIOJIb30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAa4yaToO B OCHOBHOW MIKojie. B crapuiell mkose oco0oe BHUMAaHHE YJENseTCs
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIIOJIb30BAaHUE PA3IMYHBIX (OpM 3amucu  JEHCTBUTENBHOTO 4MCIa, YMEHHE
palMOHAIIBHO BBINOJIHATh JIEUCTBUS C HHUMH, J€JaTh NPHUKUIKY, OLICHUBATH
pesynbTar. OOyuaromuecss MOMy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JIEUCTBUI C YMCJIaMH, 3alUCaHHBIMU B CTaHJIapTHOU (opme,
VCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHHM.

JInnna «YpaBHEHUs M HEPABEHCTBA» PEAIU3YETCA HA INPOTSIKEHUU BCETO
oOydyeHHs B CTapiied IIKOJIe, IMOCKOJbKY B KaXIOM paslieiie IporpaMmbl
IPETyCMOTPEHO pEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIal€BaOT
pPa3IMYHBIMA METOAAMHM PELICHUs] LENbIX, PAlMOHAIBHBIX, HWPPALNOHAJIBHBIX,
NOKa3aTEeNbHbIX, JOrapu(MUUECKUX ¢  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHble yMEHUS UCTIOJIb3YIOTCS IPH UCCIIEA0BaHUN
(GyHKUMNA C TOMOILIBIO MPOU3BOAHOM, PEUICHUH MPUKIAAHBIX 3aJa4 M 3a]ady Ha
HaXOXKJEHUE HauOONBIIMX W HAUMEHbIIMX 3HayeHuM QyHkuuu. JlanHas
collep)kaTeNbHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOopMHUpOBAaHUE YMEHUU
BBIMOJHATh pacu€Tbl 1Mo ¢opMyliaM, NpeoOpa3oBaHUS IIENbIX, PaLUOHAIBHBIX,
UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKE BBIPAKEHUN,



colepKalux CTeneHu U Jorapudmel. brarogaps u3ydeHuro anreOpandeckoro
Marepuaga IMPOUCXOAWT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS ydaluxcs, (QOPMUPYIOTCS HABBIKA JEAYKTHBHBIX
paccykJaeHud, paboTbl C  CHUMBOJBHBIMM  (opMaMu,  MPEACTaBICHUS
3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AureOpa
npennaraet d3(QQGeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJIAIHO JEMOHCTPUPYET CBOU BO3MOMXKHOCTH KaK
SI3bIKA HAYKHU.

ConepxxarenbHO-MeTOaUYeCKass JHUS «DyHKIHH W TpaduKm» TECHO
NEeperIeTaeTcs ¢ APYyruMHU JIMHUSIMU Kypca, HOCKOJIBKY B KAKOM-TO CMBICJIE 3a]1a€T
MOCJIEI0BATENBHOCTh M3YUYCHUS Marepuaa. N3yuenue CTEIEHHOM,
MI0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKILIHMA, UX CBONCTB
u rpadukoB, UCMONb30BaHUE (QYHKIMN N7 PEIICHUs 3ajay U3 APYruX Y4EOHBIX
NPEAMETOB U PEATHHOMN KU3HU TECHO CBA3AHO KAK C MAaTEeMaTUYECKUM aHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHUN W HepaBeHCTB. [lpu 3TOM Ooibilioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMA BEJIMUMHAMU, HUCCIEAOBATh IMOJYYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coepKaTeIbHON JIMHUK HAIleJICH Ha Pa3BUTHE YMEHUN
YU HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuuHoOi (dopMme: aHATUTHYECKOM, Tpaduyeckoi U ciioBecHoW. Ero msyueHwue
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHasg JnHAA «Hadana mareMarnyeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTEMaTUYECKUX, TaK W MPUKIATHBIX 3a1ad,
JOCTYITHBIX O0YYarolUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
cTpouTh Tpaduku (QYHKIUNA, ONpeneisTh HX HauOOJbIINE W HaUMEHBIINE
3HAYEHMS, BBIYUCIATH Iwonmaaun ¢uryp u oObEMBI TeJNl, HaXOAUTh CKOPOCTHU U
yCKOpeHusl TmpoieccoB. JlaHHasi cojepxkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MAaTEMATHYECKUX MOJENIE pealbHbIX CHUTYyallUi,
HaXO0XJICHUS HAWIYYIIEr0 PEUICHHs B MPUKIANHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMMYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOr0 aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (HOPMaLHO-TOTUYECKOTO U KPEATUBHOIO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHHM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHKE U HuckycctBe. OOyuaromuecs Y3HAIOT O
BBIJIAIONINXCS pe3yJibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHKU Kak
HayKH, U UX aBTOpax.

ConepxaTenbHO-MeToANYeCKast JIMHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBAIIEHA  3JEMEHTaM TEOPUU  MHOXKECTB. Te€OpeTHKO-MHOKECTBEHHbIC
NPEACTABICHUS MPOHU3BIBAIOT BECh KypPC WIKOJIBHOM MAaTEMAaTUKU WU IMpejarator



HamOoJiee YHUBEPCAIbHBIN SA3BIK, OOBEAMHSIONIMNA BCE pa3/ieNibl MAaTeMaTHUKU U €€
NIPUJIO’KEHUH, OHU CBS3BIBAIOT pPa3HbIE MATEMAaTUYECKUE JUCIUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaTh BO3MOYKHOCTH IIKOJIBHHKY ITOHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH W HWCIOJIb30BaTh €ro IS
BBIPKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa W Hayajla MaTEMAaTHYECKOTO aHAIM33a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJICIUPOBAHUS, KOTOPBbIC IPU3BAHbBI
c(hOopMHUPOBATh HABBIKU ITOCTPOSHUS MOJIEICH PeaTbHBIX CUTYAIINH, HCCIICIOBAHUS
ATUX MOJENICH C MOMOIIBI0 ammapara ajareOpbl U MaTeMaTHYEeCKOTO aHalu3a U
WHTEPIPETALUN TIONyYCHHBIX PEe3yibTaToB. Takue 3aqaHus BIUICTCHBI B KaXIbIN
U3 Pa3JIesioB MPOrPaMMBI, ITOCKOJIBKY BECh MaTepras Kypca IIMPOKO MCIIOIb3YyeTCs
JUTSI pelieHusT IPUKIIAAHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPaKTHYEeCKUX 3a1ad
ydaniiecs: pa3BUBAOT HAONIOAATEIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, HCIOIH30BATh AHAJIOTHIO, 0000mMAaTh W KOHKPETHU3UPOBATH
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIECHUS MPUKIATHBIX
3a/la4 OpraHU3yeTcs B MpOIlecce M3YYCHHS BCEX TEM Kypca «Anredpa W Hayaia
MaTeMaTHYECKOTO aHAITN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TuTaHe Ha HW3y4eHHE Kypca aireOpbl W Hadal MaTeMaTHUYeCKOTro
aHajM3a Ha YIIIyOJIEHHOM ypOBHE OTBOAMTCS 3 yaca B Henento B 10 kmacce u 3
yaca B Hezelnto B 11 kimacce, Bcero 3a aBa rojga ooydyenus — 204 gaca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Panmonanbubie uncina. OOBIKHOBEHHBIE M ACCATUYHBIE JIPOOU, MPOLEHTHI,
OCCKOHEUHbIE  TMepuoAndYeckue npodu. ApudMmeTHdyecKkue  omepanud  C
panMoHAIIbHBIMU YHCTIaMU, TPe00pa30BaHUsI YHCIIOBLIX BhIpakeHui. [I[puMenenue
Ipo0elt U MPOUEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/a4 U3 Pa3IUYHBIX OTpaciien
3HAHWU U PEajbHOU JKU3HU.

JlelicTBuTeNnbHBIE 4Yucha. PanuoHanbHblE W UPPALNMOHAIBHBIE YHCIA.
ApudmMernueckre ornepanud ¢ JeHCTBUTENbHBIMU dYHCIaMH. [IpulmmkEHHbIC
BBIYUCJIEHUS, IPABUIIA OKPYTJIEHUS, TPUKHUIKA U OLIEHKA pe3yJIbTaTa BHIYUCICHU.

Crenenb ¢ 1menbiM  nokazateneMm. CrangapTtHas  QopMa  3amucu
NeUCTBUTENBHOTO yucia. Mcnonb3oBanue mnoaxoxasmied  ¢Gopmbl  3alucu
JEUCTBUTENBHBIX YHCEN U1 PELICHUS NPAKTUYECKUX 3a/1ad U IPEICTABICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  crtemeHu.  JleWcTBuUA ¢
apu(METUIECKUMHU KOPHSMH HaTypaJlbHOW CTETICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTaHIE€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU . OcCHOBHBIE
TPUTOHOMETPHUUECKUE POPMYIIBI.

YpaBHEeHHE, KOpPEHb YypaBHEHUs. HepaBeHCTBO, pelIeHHME HEPAaBEHCTBA.
Mertoa MHTEpBAJIOB.

Pemenue nenbix u ApoOHO-paIlMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB.

Pemienne TpuroHOMeTpUYECKUX YPAaBHEHUN.

[IpumeHeHne ypaBHEHHN U HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3a7ad
W 33]1a4 U3 PA3TUYHbIX 00JIaCTe HAYKHU U PEAbHOU KU3HH.

DYyHKIUY U TPaPUKU

Oyukuus, crnocoObl 3aganHus ¢yHkuuu. ['padux ¢yskuuu. B3anmbo
oOpaTHbIe PYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexxyTkH 3HaKOIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast pyHKIMS ¢ HATypaJbHbIM U LEIbIM NOKa3zareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHS 71-OU CTEIEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hayvasia maTeMaTH4eCKOr0 aHAJIU3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJJaHus MOCJIEOBATEIILHOCTEH.
MOHOTOHHBIE TOCHENOBATENBHOCTH.

Apudmernueckas U reoMeTpuuecKasl mporpeccuu. beckoneuHo yOwIBaroias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYECKOM
nporpeccund. Dopmysia CIOXKHBIX MPOLEHTOB. VCronab30BaHWE MPOTPECCUU A
pelIeHUs peAIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHoOKeCTBO, omnepaluu HajJ MHoKecTBaMu. Jlmarpammbl Jitiepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO armapara [Jjis OMNUCAHUS PeaIbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTEIbCTRO.

11 KJIACC

Yucaa 1 BBIYMCICHUA

Harypanbnble u nensie yncia. [Ipu3Haku A€1MMOCTH LEIBbIX YUCE.

Crenens ¢ palMOHAIBHBIM MOKa3zaTeneM. CBOMCTBA CTEIICHMU.

Jlorapudm gucna. JlecaiTuaHbie U HATypaTbHBIC JIOTApU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BbIpaXeHU, COAEPKALTUX JTOTapU(MBI.

[IpeoOpa3oBaHue BBIPAKECHUM, COJEpKAIIUX CTEINEHU C PalMOHAIBHBIM
IIOKa3aTEJIEM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHbIE YpaBHEHUS! U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TMHEWHBIX YpaBHEHUH. PellleHne NMpUKIaaHbIX 3a7a4 C MOMOLIBIO
CHUCTEMBI JJMHEUHBIX YPABHECHHM.

CucteMbl M COBOKYITHOCTH PAallMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CHCTEM W  HEPAaBEHCTB K  PEUICHUIO
MaTEeMaTUYECKUX 3a7ady M 3aJad M3 pas3IMyHbBIX o0JacTel HayKu M pealbHOU
KU3HHU.

DYyHKIUU U TPaPUKHU

Oyukrus.  [lepuonuueckne  ¢yHkuuu. [IpomMexxyTkum  MOHOTOHHOCTH
bynkuuu. Makcumymbl ¥ MUHUMYMBI GyHKUMd. Haunbonbliee 1 HauMmeHblIee
3HauY€HHUE (PYHKIMU HA MPOMEKYTKE.

Tpuronomerpruyeckne PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazatenpHas u norapudmudeckast GyHKIIMH, UX CBOMCTBA U TpadUKH.



Hcnonb3oBanue rpadmkoB GyHKIUN 715 PEIICHUS YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonw3oBanue rpadukoB QYyHKIMN JUIsi WCCIEIOBAHUS TMPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT IPU PELIEHUU 331ad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HHU.

Hauana MaTeMaTH4eCKOro aHajamn3a

HenpepsiBable pyHKIMH. MeToa MHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBognas  Qynkuuu. ['eomerpuueckuii W QuU3MYECKHd  CMBICI
IIPOU3BOTHOM.

[IpousBognbie  anmeMeHTapHbIX  GyHKUIUNA.  Dopmynbl  HaXOXKIEHUS
IPOU3BOJHON CYyMMBI, POU3BE/ICHUS U YACTHOTO (PYyHKIIUH.

[TpumeHeHue Mpou3BOAHON K MCCIIEAOBAHMIO (DYHKIMI HA MOHOTOHHOCTbH U
sKcTpeMyMbl. HaxoxaeHne HauOOoIbIIero 1 HAaMMEHbIIEro 3HaYeHUs (PYHKIIMU Ha
OTpE3KE.

[IpumeHeHne mPOU3BOAHOM Uil HAXOXKJACHHUS HAWIy4yllero pelICHUs B
NPUKIAIHBIX 3aJa4yax, [Js ONpPEAENICHUs CKOPOCTH Mpolecca, 3aJaHHOIO
dbopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WNurterpan, ero reoMmerpuyeckuii W (PU3NYECKH CMBICI. Beraucienue
uHTerpana no gpopmyine Herorona—JleliOnura.



IIVIAHUPYEMBIE PE3YJIBTATDHI

OcBoenue yueOHOro mnpeamera «MaTeMaTuka» JIOHKHO O0O0EeCreyuBaTh
JOCTIKEHUE Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus CIEAYIOMINX TUYHOCTHBIX,
METanpeIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4EeOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

['paxxnaHckoe BocUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUHUCKOro OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aHUMOJICMCTBOBAaTh C COLMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GyHKUMUSAMHY 1 HA3HAYCHUEM.

[TatproTYECKOE BOCTIMTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKON UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DCTeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pEelIeHU, paccyXIeHu;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DuU3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOT0 U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHN U

OT/bIXa, peryJispHas buznueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEeATENBHOCTBIO.

TpynoBoe BocliUTaHKE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pasnuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHbBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM00Opa30BaHUI0 Ha TPOTSIKEHUU BCEW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYacTHUIO B PELICHUHU IPAKTUYECKUX 3a]1a4 MaTEeMaTHYECKON HAIPAaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKONH KYJIbTYphl, TMOHWMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpelnbl, OCO3HAaHMEM TJOOATBHOIO XapakTepa HSKOJOTMYECKUX Mpoliem;
OpHEHTAlMEld Ha MPUMEHEHWE MAaTeMaTUYECKMX 3HAHUW Uil PELICHUS 3a/1ad B
0o0JaCTH  OKpYyXaroled cpelpl, IUIAHUPOBAHHUS MOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJICICTBUN JIJI1 OKPYKAIOIIEH CPEIbI.

[HenHocTn HAy4YHOT'O MO3HAHHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKkTUKH, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEUECKON MAeSITeTbHOCTH, ITAamoB €&
pa3BUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh INMPOEKTHYK) W HUCCIENOBATEIBCKYH AEATEIbHOCTD
WHJIMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YU4E€OHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yOTCS OBJIaJICHUEM YHHUBEPCATHHBIMHU
NO3HABAMENbHBIMU  OClCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuusepcanvnvie  noznasamenvmuvie  Oeiicmeus,  obecneuusarom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYeccos ooOyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpYJICamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccie0o8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue qENCTBUS:

e BBISABIIATHh U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKA MATEMATHICCKUX
00BEKTOB, TOHATUN, OTHOIIEHWHA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ompeseNieHUs]  TOHITHA, YCTaHABIWBATh CYIIECTBEHHBIA  IMPHU3HAK
KJaccu(uKauy, OCHOBaHUS JUIsi OOOOUIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOJUMOTO aHAIN3A;



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

BBISIBISITH ~ MaTE€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H U
npotuBopeursi B (aKkTax, MaHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeajiaraTb ~ KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHN;

JieNiaTh BBIBOJABI C HCIIOJNH30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 0 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITENIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJNUTHh TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXXJICHUS U BBIBOIBI;

BEIOWpATh Ccrmoco0 pereHus yueOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBHIOMpaTh Haubonee MNOAXOAAIMMN ¢ Yy4ETOM
CaMOCTOSATENbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBrie nccnenoBaTenbCKUe IEHCTBUS:

WCIIOJI30BaTh BOMPOCKHI KaK MCCIICOBATEIHCKANA WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpobdiemy,
yCTaHaBIMBaTh HMCKOMOE W  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHCHHUC;

IPOBOIUTH CaMOCTOSATEITLHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCIIEJOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
0o0beKTa, SIBJICHHUS, TIPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMH, TIPOIECCaMHU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
NPOBEAEHHOTO HAONIONCHUS, UCCIEIOBAHMS, OIEHUBATH JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKKE BBIJABUTATH
NIPE/IIIONIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ nundopmariuei:

BBISIBIIATE Jeunutel nHPOpMAIMK, JAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOTIPOC U JJIS PEIICHUS 3a]a4H;

BbIOMpaTh ~ MHPOpPMAIMIO W3  HCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpPMAIUIO
pPa3IUYHBIX BUIOB B OPM IIPEICTABIICHHUS,

CTPYKTYPUPOBATh HHPOPMAIIUIO, PEJCTABIATh €€ B Pa3IUUHBIX (PopMmax,
WUTIOCTPUPOBATH TpadUuecKy;



2)

OIICHUBATh HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITEIIbHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie KOMMyHuKamue@Huwle Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCIL COYUATLHBIX HABBIKOS 00YUAIOUWUXCAL.
OOurenue:

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIAIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS I10
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoO0IeMbl, peraeMoi 3ajauu, BbICKAa3bIBaTh UCH, HAIICJICHHBIEC HA TIOUCK
pEelIeHMs; COMOCTaBIATh CBOU CYXICHHS C CYXACHUSIMHU APYIHX
YYaCTHHKOB JHayora, OOHapy>KMBaTh pa3IMuMe U CXOJCTBO IO3HIIHM; B
KOPPEKTHOH (popme GpopMyTHpOBaTh pa3HOIIIACHs, CBOU BO3PAXKECHHUS;
IOPEACTaBIATh  pe3yJbTaTbl  PELICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJIEIOBaHUSI,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyTHUYECTBO:

3)

NMOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOUM U
WHIMBUIYJIBHON pabOThI IPU pPEIIeHUH YUEOHBIX 3a/1a4; TPUHUMATH IIeJTb
COBMECTHOHM JEeATEIBHOCTH, IUIAHMPOBATHh OPTraHW3allMI0 COBMECTHOMN
paboTHl, pactpenesTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBHIMOIHITH CBOIO 4YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JIEHCTBHS C JPYTMMH YjIe€HAMH KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuzanusi:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUA 3ada4u, BBIGI/IpaTB croco0 pemcHus C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YYETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIb:

BJIAJETh HABBIKAMHU TI03HABAaTEJIbHON pediaekcuu Kak OCO3HAHUS
COBEpILIAEMBIX JIEUCTBUH M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJS IHpolecca U
pe3yJibTara peleHNnss MaTEMaTUIEeCKOM 3a/1auu;



e INPEABHUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHb IIPU PELICHUU
3a7la4l, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;

e OLICHUBAaTh COOTBETCTBHE pe3yJibTaTa LEId U YCIOBUSM, OOBSICHATH
IIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HAXOJUTh OMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO aHAIH3ay
Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUs JOIAKHO O00ECIEYUBATH JOCTHKEHUE
CJIEYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KVIACC

Yucia 1 BBIYMCICHUA

OneprpoBaTh NOHATHUAMHU: PALMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U IECATUYHAs JPOOb, IPOLEHTHI.

BoimonusaTe  apudmernueckue — OomepalMd € PAalUOHAIBHBIMH |
JNENCTBUTEIBbHBIMHU YHCIAMU.

BoinonHATe NpuOAMKEHHBIE BBIUMCIEHUS, UCIIONIB3Ys MpaBUila OKPYTJICHUS,
JenaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIYNCICHHM.

OnepupoBaTh MOHATUSMH: CTENEHb C LEIBbIM IIOKa3aTelleM; CTaHJapTHas
dopma 3amucu JEHCTBUTENBHOTO 4YKCIA, KOPEHb HaTypajJbHOW CTEINEHHU;
UCIOJIb30BaTh MOAXOIALLYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YNCEN JJISl PEIICHUs
IPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSMU: CUHYC, KOCHHYC U TAHT€HC MPOU3BOJIBHOIO YIJIA;
MCII0JIB30BaTh 3aMKMCh MPOU3BOJIBHOIO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIUU.

YpaBHeHUS U HEPABEHCTBA

OneprpoBaTh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoinonHATe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN W periarhb
TPUTOHOMETPHUYECKHUE YPABHEHUS.

BoinonsuaTe npeoOpa3oBaHUs 1ENbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQXKEHUH W pelarbh OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
UPpalOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

IIpuMeHATh ypaBHEHMsI 1 HEPABEHCTBA Ul PELICHHUS] MaTEMAaTUYECKUX 3a1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HayKHU U PEabHOU KU3HH.



MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE€ airedpbl, COCTaBIATH
BBIDAKEHUSI, YpaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/aud, HCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOYyHKIUU U TPAPUKHU

OnepupoBath MOHATUAMH: (YHKIHUS, CIIOCOOBI 3amaHus (PyHKIUH, 001acTh
OTpeNeleHUs] U MHOXXECTBO 3HA4YeHHM (QYyHKIWHU, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh TOHATHAMH: YETHOCTh M HEYETHOCTh (YHKIUHU, HYIH
(GYHKIIH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBath rpaduku GyHKIHM 715 peIIeHUs YpaBHEHUH.

CtpouTh U 4MTaTh TpaUKU JIUHEHHON (PYHKIIMHU, KBAJPATUUHON (PYHKIIUH,
CTETICHHOH (DYHKIIHH C TEJIBIM TIOKa3aTelIeM.

Ucnonb3oBate rpaduku GyHKOUNE I HUCCIENOBAHUS TPOIECCOB U
3aBHCHUMOCTEH MpH PELICHUH 3aJa4 U3 IPYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU, BBIpakaTh (OpMyIaMu 3aBUCUMOCTH MEXK/y BEIIMUYNHAMHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh TOHITHSAMH: TOCIEAOBATEIBHOCTh, apupMeTHUeCKas U
reoMeTpHUIecKas MPOrpeccuu.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBaIOIIas TIeoMeTpUyYecKas
mporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.

3anaBaTh NOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUM ISl PELICHUS
peallbHBIX 3a]a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath MOHATUSAMH: MHOKECTBO, ONEpPallUU HaJl MHOKECTBaAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIN — ammapar JUisl  OMHCaHUs
pEaIbHBIX MPOLIECCOB W SBJICHUW, MPU PEIICHUH 3a7ad U3 JPYIHX Yy4eOHBIX
PEIMETOB.

OnepupoBarb  NOHSITHUSIMM: OlpejesieHue,  Teopema,  CJE/CTBUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yuciia ¥ BLIYMCTIEHUS

OnepupoBaTh MOHATUSAMH: HATypajdbHOE, II€JI0€ YHCIIO; WCIOJIb30BaTh
MPU3HAKK JICTMMOCTH TEIBIX YHCEII, Pa3I0KEHHE YKCiia Ha MPOCThIE MHOXKHUTENN
JUTS peIeHus 3a/ad.

OnepupoBaTh MOHSATHEM: CTEIICHD C PAIMOHAIBHBIM TTOKA3aTEIICM.

OnepupoBaTh MOHATHSMH: JorapudM UHCIA, JCCITHYHBIE W HATypaTbHBIE
JorapugMsbI.



YpaBHeHUS U HEPABEHCTBA

[IpumensaTy cBoOMcCTBa cTenmeHW Mg IpeoOpa3oBaHMsI  BBIPAKEHUI;
ONEPUPOBATH TOHATUSMU: IOKA3aTEJIbHOE YPAaBHEHHE W HEPABEHCTBO; PEIIAThH
OCHOBHBIE THUIIbI [TIOKA3aTEIbHBIX YPABHEHN U HEPABEHCTB.

BreimonasaTh  mpeoOpa3oBaHUS  BBIPAKEHUM, COAEPkKAIIMX  JIOTapuMBbI;
OTepUpPOBATh MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE THUIIbI JIOTApU(PMHUIECKUX YPABHCHUN 1 HEPABEHCTB.

Haxonuts penieHnst npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSIMU: CUCTEMA JMHEHWHBIX YPaBHEHUI U €€ pEICHHUE;
VICIIOJIB30BATh CUCTEMY JIMHEVHBIX YPAaBHECHUH ISl PELICHUS ITPAKTUYECKUX 3a1a4.

Haxogute peunieHus mpocTEeUInX CUCTEM M COBOKYMHOCTEN pPallMOHAIbHBIX
YPaBHEHU U HEPABEHCTB.

MopaenupoBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDQKCHUS, YPAaBHEHHS, HEPABEHCTBA W CHUCTEMbl MO YCIOBHUIO 33J1a4H,
UCCJIeIOBATh MMOCTPOCHHBIE MOJIETU C UCTIOJIB30BAHUEM armapara aareOpsl

DOyHKUUHN U TpaduKu

OnepupoBaTh  MOHATUSAMH: TepUOAMYECKass  (YHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKITMH, TOYKHA OJKCTpeMyma (YHKIIUH, HauOoIbIIee U
HAaUMEHbINIee 3Ha4YeHuss GYHKIUM Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
Uccie1oBaHus (PYHKIIMH, 3aJJaHHOM rpaduKOM.

OnepupoBaTh MOHATUSMH: TpapuKH TOKa3aTeIbHOH, Jorapu@mMudeckon u
TPUTOHOMETPUUECKUX (PYHKIMM; M300pakaTb UX HA KOOPJWHATHOU IJIOCKOCTH U
VCIIOJIB30BATh JJISl PELICHUSI YPABHEHN U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUN
Y UCIIOJIb30BaTh UX JJI PEUICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonw3oBath rpadukyd QyHKIMA IS UCCIEIOBAHMUS TPOIECCOB U
3aBUCUMOCTEH U3 JPYTUX YUYEOHBIX AUCIUTLIUH.

Hayvajia MaTeMaTH4eCKOI0 aHAIHU3a

OnepupoBaTh MOHITHIMU: HENPEpbIBHAS (QYHKIHS; MPOU3BOAHAS (DYHKIIHH;
UCIOJIb30BaTh T€OMETPUUYECKUMA U (PU3UUECKUI CMBICI MPOU3BOHOM AJI pelieHus
3aaad4.

Haxonutb mpou3BOIHBIE DIEMEHTAPHBIX (QYHKIIUN, BBIYUCISITH TTPOU3BOTHBIC
CYMMBI, IPOU3BEICHNUS, YACTHOTO (PYHKITUH.

Hcnonb3oBaTh NpOU3BOIHYIO ISl HCCIIEIOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBbI, IPUMEHSThH PE3YJIbTaThl UCCIEAOBAHUS K TTOCTPOCHHIO IPaKOB.

Hcnonb3oBaTh NPOM3BOAHYIO Uil HAXOXKICHUS HAWIYYIIEr0 PEUICHHS B
MPUKJIAJHBIX, B TOM YHCJIE COLIMATIbHO-3KOHOMUYECKHX, 3aJa4ax.

OnepupoBaTh TOHIATHSAMHU: TEpPBOOOpa3Hass W MHTETpAT, TOHUMATh
reOMETPUYECKUN U (PU3UUECKUIN CMBICI HHTErpaja.



Haxonuth mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUN; BBIYUCISATH UHTETpAll
o ¢opmyie Hetorona—JleiiGuura.

Pemate mpukiiagHbie 3a1a4d, B TOM YHUCJIE COIMAIBHO-d)KOHOMHUYECKOTO U
($u3nYECKOro XapakTepa, CpeICTBAMU MaTEMaTUIECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/je/ioB U TeM KonTpoanusre (un¢possbie)
n/n NMPorpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThbI
pecypcbl
MHoO)kecTBa pallMOHAIBHBIX U
1 JIEHCTBUTEIBHEBIX YHcell. ParimoHansHbIS 18 1 Yun.py, PaLL
YpaBHEHUS U HEPABEHCTBA.
5 ®Oyukumn u rpaduku. CTeneHs ¢ HellbiM 6 Yun.py, PILL
[IOKAa3aTeJEeM.
3 ApudmeTrnuecKkuii KOpeHb N—0i CTETICHH. 18 1 Yuu.py, PaLL
WppanmonanbHbie ypaBHEHUS! U HEPABEHCTBA.
4 ®opMyITbl TPHTOHOMETPHH. 37 ) Yan.py, P
Tpuronomerpuyeckue ypaBHeHHUS.
5 [TocnenoBaTenbHOCTH U IIPOTPECCUMU. 5 Yun.py, PILL
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18
3HaHUM.
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4




11 KITACC

Koan4gecTBo 4acoB

DJIEeKTPOHHbBIE
] H
N aHMEHOBaHMeE Pa3ieioB U TeM KOHTpOIBHBIe (ungposbie)
n/n MPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI
pecypcsl
Crenensb ¢ palliOHATBHBIM ITOKa3aTEJIEM. Yun.py, POLL
1 [TokazarensHas pyukuus. [lokazarenpHbie 12 1
yYpaBHEHHUS U HEPAaBEHCTBA
Jlorapudmuueckas QyHKIUS. Yuu.py, P3LU
2 Jlorapugmuueckue ypaBHEHH U 12
HEPAaBEHCTBA
TpuronomeTrpuyeckue GyHKIUN U UX Yun.py, PaLL
3 rpaduku. Tpuronomerpuyeckue 9 1
HEPABEHCTBA
4 IpousBoanas. [IpuMeHeHEe TIPOU3BOIHOM 24 1 Yan.py, P
5 Hurerpain u ero npuMeHeHust 9 Yum.py, PIU
6 CucremMbl ypaBHEHUI 12 1 Yam.py, PILL
7 Harypanbnble u nensie yncia 6 Yau.py, PILL
2 [ToBTOpenue, 06001IEHNE, CUCTEMATU3ALIHS 13
3HaAHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 4




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KonuyecTBo yacoB D1eKTPOHHBIE
Ne Tema ypoka KonTpoabHbie uupposkie
n/n Bcero o0pa3oBaTe/IbHbIE
padoThbI
pecypcsl
| MHoxecTBO, onepauy HajJl MHOKECTBAMH. |
Juarpammsl Diinepa—BenHna ot
PanmonansHbpie unciaa. OOBIKHOBESHHBIE U Yuun.py, PILL
2 JIeCATUYHBIE TPOOU, TPOLICHTHI, 1
OECKOHEYHBIC TTEPUOIUUECKHE Tpodu
Apudmernueckre onepanuu ¢ Yuu.py, PILU
3 palnroHaIBLHBIMHU YUCIIAMH, TpeoOpa3oBaHus 1
YUCJIOBBIX BBIPAKEHUM
[Tpumenenue apobeii U MPOIEHTOB IS Yun.py, PILL
4 peleHus: TPUKIAAHbIX 3a/1a4 U3 Pa3IudHbIX 1
OTpacjeyl 3HaHUW U PEaIbHOU KU3HU
[IpuMenenue apobeii ¥ NPOLEHTOB IS Yun.py, PILL
5 penieHus TPUKIaAHbIX 3314 U3 Pa3INYHbIX 1
oTpaciieil 3HaHWW U PeabHOM KU3HU
6 JleiicTBUTENbHBIE UKclia. PalimonanbHbIe U | Yuu.py, PILU
HppAOHATIEHBIE YHCIIa
. ApugpmeTrndeckue ornepamum ¢ | Yun.py, PO
JIEWCTBUTEIILHBIMU YUCIIAMHU
[TpuGmxE€HHBIC BEIYMCIICHUS, TTPABUJIa Yun.py, PIL
8 OKpYTJIEHUS, IPUKUKA U OLICHKA pe3yibTaTa 1

BBIYMCIIEHUN




9 ToxaecTBa U TOXKICCTBECHHBIC Yun.py, PILLU
npeoOpa3oBaHus
10 VYpaBHEHUE, KOPEHb YPAaBHEHUS Yau.py, PIU
11 Pemenne panmoHaIbHBIX YPaBHEHHM. Yun.py, PO
12 Pemienue cuctem parmoHaabHbIX YPaBHEHUM. Yuun.py, PILWW
13 HepaBeHcTBO, pelieHre HepaBeHCTBa Yan.py, PILL
14 Meton uHTEpBaIOB Yuu.py, PILL
15 Meto MHTEpPBAJIOB PEIICHUSI HEPABEHCTB Yau.py, PIU
16 PannoHanpHbIC HEpaBEHCTBA POIII
Pemenue nensix u ApoOHO-paIMOHAIBHBIX
17 , PPOPHO-PAN PO
YpaBHEHUH U HEPABEHCTB
Konrponbnas padora Nel 1o teme
13 "MHO€ecTBa palllOHAJIBHBIX U
JICUCTBUTEIIbHBIX Yucell. PallnoHaIbHbIE
YpaBHEHHUS U HEPABEHCTB"
OyHKIWA, cocoObl 3aJaHUs (QYHKIHH.
19 Y ans QYKL POIII
B3aumuo oOpatHeie GyHKINN
I'padux pynakmum. O6macts onpeneneHus u
20 MHOXECTBO 3HaueHui (pyHkuu. Hymu pPolI
¢bynkun. [IpoMexxyTKu 3HAKOMOCTOSHCTBA
21 YérHble U HeYETHBIE PYHKIUU POIII
CreneHs C LIETIbIM [TOKA3aTEIEM.
22 B POII

CrannaptHas Gpopma 3anucu




JEUCTBUTEILHOIO YHCIIa

Vcnonb3oBanue noaxoasimeit popmbl
3aMUCU AEUCTBUTEIBHBIX YNCEN JUIS

23 POIII
pelIeHNs] IPAKTUYECKUX 3a7a4 U
MIPEJICTaBICHUS JaHHBIX

24 CreneHHas QyHKLUS C HATYpaJbHBIM U POII
1eNbIM NokasareseM. E€ cBoiicTBa u rpaguk
ApudmeTrueckuil KOpeHb HaTypaIbHOU

25 POIII
CTEIICHU
Apudmerndeckuil KOpeHb HaTypabHON

26 POIII
CTETECHU
CBoiicTBa apu(pMeTHUECKOTO KOPHS

27 . POIII
HaTypaJIbHOM CTENEHU
CaoiicTBa apu(MeTH4ecKoro KOpHs

28 . POIII
HaTypaJIbHOM CTENECHU
CBoiicTBa apu(hMETHUECKOTO KOPHS

29 . POIII
HaTypaJIbHOM CTETEHU
JeiicTBus ¢ apupMeTH4eCKUMU KOPHIMU

30 . POIII
N—OH CTENEHU
[HeiicTBus ¢ apupMeTHUECKUMH KOPHIMU

31 . POIII
N—OH CTENEHU
JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH

32 . POIII
n—oil cTeneHu
JeiicTBus ¢ apupMeTHIeCKUMU KOPHIMHU

33 . POIII
N—OH CTENEHU
[eiicTBus ¢ apupMeTHUECKUMH KOPHIMU

34 . POIII
N—OH CTENEHU

35 PeleHne nppanvoOHaIbHbBIX YPABHEHUN U POIII




HEpPaBEHCTB

Pemienue nuppanoHabHBIX YpaBHEHUH 1

36 POIII
HEPaBEHCTB
Penrenne uppanioHaILHBIX YPAaBHEHUN U

37 pp P PO
HEPaBCHCTB
Pemenne nppanoHaJILHBIX YPaBHEHUHN U

38 PP P POII
HEPaBEHCTB
Pemntenue uppanmoHalIbHBIX YPaBHEHUN U

39 PP P POII
HEPaBEHCTB

40 CaoiicTBa 1 rpad)uK KOPHSI N-0¥ CTETICHU POIII

41 CBoiicTBa 1 rpauK KOpHS N-0i CTETIEHU POIII
Kontponbnas padora Ne2 mo teme

4 "ApudmeTrndecKkuii KOpeHb N—0i CTETICHHU.
WppaumoHanbHble ypaBHEHUS U
HepaBeHcTBA"
CuHyc, KOCHHYC U TAHI'€HC YHUCJIOBOTO

43 Yo 4 PAIII
aprymeHTa
CuHyc, KOCHHYC Y TAHT'€HC YHCJIOBOTO

44 ye y POIII
aprymeHTa
ApKkcHuHyc, apKKOCHHYC U apKTAaHT'€HC

45 PRCHHYC, ap yeuap POILL
YHUCJIOBOT'O apryMEHTa
ApPKCHUHYC, aDKKOCUHYC U apKTaHT€HC

46 PRCHHYC, ap yenap POIII
YUCJIOBOT'O apryMEHTa
Tpuronomerpuueckasi OKpy>KHOCTb,

47 ornpeeIeHue TPUTOHOMETPUUECKHUX PolI
(GyHKIUI YHMCIOBOrO apryMeHTa
Tpuronomerpuueckast OKpyKHOCTh

48 P P 24 ’ PILI

OIMPECACIICHUC TPUTOHOMCTPHUYCCKUX




(GyHKIUI YKMCIOBOrO apryMeHTa

OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYIIBI.

49 KocuHnyc pazHOCTH U KOCHHYC CYMMBI JIByX POIII
YIJIOB.

KocuHyc pa3HOCTH U KOCHHYC CyMMBI JIByX

50 yriaoB. [Ipumenenune Yun.py, P3L
OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBL.

51 CuHyC CyMMBI U CUHYC Pa3HOCTHU JBYX YIJIOB. PO
CuHyC CyMMBI U CHHYC Pa3HOCTHU JBYX YIJIOB.

52 [Mpumenenue Yuu.py, P3L
OCHOBHBIE TPUTOHOMETPUYECKHUE (HOPMYJIBI.

53 ®opMyIibl U1 JONOIHUTENBHBIX YIJIOB POIII
@opMyJbl U1 JOTIOJIHUTEIbHBIX YIJIOB.

54 [Mpumenenue Yun.py, P3L
OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYIIBI.

55 CyMMa 1 pa3HOCTb CUHYCOB U KOCUHYCOB. POII
CyMMa 1 pa3HOCTb CHHYCOB M KOCUHYCOB.

56 [IpuMeHeHue Yun.py, P3LU
OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBHI.

7 ®opMyIbl 1J1 JBOMHBIX U OJIOBUHHBIX YIJIOB POLI

58 DopmyJIbl ISl ABOMHBIX M TTOJIOBUHHBIX Yun.py, PILU




yriioB. [Ipumenenue

59

[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAYKEHU I

POIII

60

[IpeoOpazoBanye TPUTOHOMETPUIECKUX
BBIPA)KCHU I

Yun.py, PILL

61

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUIN

Yun.py, PILL

62

[Ipeo6pa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAYKEHU I

Yun.py, PILL

63

[Tpeobpa3oBaHre TPUTOHOMETPUUICCKUX
BBIPA)KCHUIN

Yun.py, PILL

64

Konrponsnas padora Ne3 o reme
«DPopMyIIBI TPUTOHOMETPHH.
[Tpeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUI»

65

[Ipocreiimne TPUTOHOMETPUYECKUE
YpaBHEHUS

Pemrenne HpOCTCﬁIHPIX TPUTOHOMCETPHUICCKUX

YpaBHEHUU

POIII

66

YpaBHEHUs], CBOIAIIUECS K IPOCTEHIIINM
3aMEHOM HEU3BECTHOI'O

Yun.py, PILL

67

IIpuMeHeHre OCHOBHBIX

TPUTOHOMETPUUECKUX (GOPMYJI IJIsl PELLICHUS

ypaBHEHUU

PaLl




OnHopoHBIE ypaBHEHUS

68 PaLW
69 Penienrie 0onTHOPOIHBIX YPaBHEHUM. Yan.py, P3LL
70 BBeneHne BCioMOraTenpHoro yria P3LL
Bsenenue BcriomorarensHoOro yria. Pemenue
71 ypaBHCHHIA. Yun.py, PILL
77 3aMeHa HEU3BECTHOTO t=Sinx+cosX. P3LL
3aMeHa Hen3BecTHOro t=sinx+cosx. Pemenue Yuu.py, P3LU

73 YpaBHEHUH.
74 Pelenre TpUroHOMETPUYECKUX YPAaBHEHUN Yun.py, PILL
75 PeleHne TpUroHOMETpUYECKUX YPaBHEHUN Yun.py, P3LU
76 Pemenne TpUroHOMETpUYECKUX YPaBHEHUN Yun.py, POLU
77 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN Yun.py, PILU
78 PelieHue TpUroHOMETpUYECKUX YpaBHEHUH Yuu.py, PILWW
29 Konrponbnas pabora Ne4 1o teme

"TpuroHoMeTpuyecKue ypaBHeHus"

[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS
80 nocjieqoBaTeIbHOCTEN. MOHOTOHHBIE POII

IIOCJIE0BATEIBHOCTH

Apudmernueckast 1 reOMETpUUECKast
81 nporpeccuu. Mcnonp3oBanue nporpeccuun POIII

JJIs1 pCHICHUA pCAJIBHBIX 3a1a4 ITPUKIaAJHOI'O




XapakTepa

beckoneuno Y6BIBaIOIJ_Ia$I reoMeTpruICcCKasn

82 nporpeccusi. Cymma 6€CKOHEYHO POIII
yObIBaroIeil reOMeTPUYECKON MPOTPECCHH
83 dopmyia CIOKHBIX MPOLIEHTOB PolI
84 @opMyiia CII0KHBIX IIPOLIEHTOB POIII
O0001IeHre, cUCTEMATH3aIis 3SHAHUH.
85 MHoKecTBa pallMOHATBLHBIX U
IENCTBUTEIBHBIX YUCETL.
O06006111EHNE, CUCTEMATH3alIUs 3HAHUIA.
86 ParnmonansHbIe ypaBHEHUS U HEPABEHCTBA.
O0001IeHNEe, CHCTEMATH3aI1s 3SHAHUH.
87 PannonansHbIC ypaBHEHHsI 1 HEpABEHCTRBA.
O0001IeHNEe, CHCTEMATH3aIMs 3SHAHUH.
38 Oyukuuu U rpadukn. CTeneHs C HelbiM
[IOKa3aTeJIeM.
O06006111eH1E, CUCTEMATH3aLMs 3HAHUIA.
89 ApudmeTnieckuit KoOpeHb N—Ol CTENEeHH.
O00011eH1Ee, cCUCTEMATH3aI1s 3HAHUH.
90 HppanyronanbHble YpaBHEHHS U HEPABEHCTBA.
O0001IeHNEe, CHCTEMATH3aIMs 3SHAHUH.
91 HppatnmonansHbie ypaBHEHUS U HEPABEHCTBA.
92 O06006111EH1E, CUCTEMATH3aLMs 3HAHUIA.




DopMyIIBI TPUTOHOMETPHH.

O00011eH1Ee, CHCTEMATH3AI1s 3SHAHUH.
[TpeoOpa3oBaHre TPUTOHOMETPUICCKUX

93
BBIPAKCHUM.
O0001Ienne, cuCTEMaTH3aIis 3SHAHUH.
94 TpuroHomeTpuyecKue ypaBHEHUS.
O06006111EH1E, CUCTEMATU3ALMS 3HAHUIA.
95 TpuroHOMeTpHUYECKUE YPaBHEHUS.
O0001Ienne, cucTeMaTH3aIis 3SHAHUH.
96 TpuronomeTpuyeckue ypaBHEHUS.
O0001Ienre, cHCTEMATH3aIMs 3SHAHUH.
97 [TocnenoBaTeTbHOCTH U MPOTPECCHH.
O06006111EH1E, CUCTEMATH3aLUs 3HAHUIA.
98 TToce0BaTeNbHOCTH U TIPOTPECCHL.
O0o01enue, cucTeMaTH3alus 3HaHUH 3a
99 Kypc aJireOpbl ¥ Ha4ajl MaTeMaTH4eCKOTro
a"aimuza 10 kiacca
O000111eH1E, CUCTEMATH3AIINAS 3HAHUH 3a
100 Kypc ayireOpbl ¥ HayaJl MaTeMaTHIeCKOTO
a"gaimmza 10 xiracca
O0001menne, cucTeMaTH3aIus 3HaHUH 3a
101 Kypc anare0pbl 1 Hayal MaTeMaTH4eCKOIro
agaymza 10 ximacca
102 O0o001menue, cucTeMaTH3alis 3HAHUH 3a




Kypc anre0pbl 1 Hayal MaTeMaTH4YeCKOTro

aganu3a 10 xi1acca

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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11 KITACC

Koan4gecTBo 4acoB

DJIEeKTPOHHbBIE
ugposbie
Nen/m | Tema ypoka KoHTpoJbHbIe uHpp
Bcero paGorE! o0pa3oBaTe/bHbIE
pecypchl
Crenens ¢ palluOHAJIBHBIM MOKa3aTeIeM 1 PO
2 CBoiicTBa cTeneHn 1 pPolI
IIpeoGpa3oBaHye BRIpAXKCHHM, COACPIKALINX
3 Peodp P Pt 1 POIIT
paloHaIbHbIE CTEIICHH
[IpeoOpazoBaHue BeIpaKEHUA, COAECPIKALINX
4 peodp p ACPAKAILL 1 Yuu.py, P3L
palOHaIbHbIE CTENIEHU
IIpeoOpa3oBanue BEIpaKEHUM, COMEPIKAIIIX
5 peobp P Aepatt 1 Yuu.py, PILL
palrOHaIbHbBIE CTEIIEHU
6 [Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1 POII
7 [Toka3arenbHble ypaBHEHHs 1 HEPAaBEHCTBA 1 Yum.py, PIU
8 IlokazaTenbHble ypaBHEHUs U HEPABEHCTBA 1 Yan.py, PILL
9 [TokazarenbHbIE YpaBHEHUS U HEPABEHCTBA 1 Yan.py, PILL
10 IlokazaTenbHble ypaBHEHUS U HEPABEHCTBA 1 Yan.py, PILL
1 [ToxazarenbHast pyHKIMS, €€ CBOWCTBA U 1 Yun.py, P3LU
rpaduk
KonTponsnas padora Nel no teme "Crenenp
12 C pallMOHAJIbHBIM I10Ka3aTesIeM. | |

[TokazarenpHas ¢pyukuus. [lokazarenpHbie
ypaBHEHUS U HEpaBeHCTBA"




Yun.py, PILU

13 Jlorapudm yucna

14 JlecaTuuHbIe U HATypaJbHbIE JOrapupMbl Yun.py, PILL

15 [Ipeo6pa3oBanue BbIpakeHU, CoepKaALIUX Yun.py, P3LU
aorapudmbl

16 [IpeobpazoBaHue BbIpaKEHUA, COAECPIKALINX Yun.py, PILL
J0rapuQmbl

17 [IpeoOpazoBanme BBIpaXEHUH, COIEPIKAIINX Yun.py, PILU
norapupMbl

18 [Ipeo6pa3oBanue BbIpakeHU, COEpKALUX Yuun.py, P3LW
aorapudmbl

19 Jlorapugmuueckue ypaBHEHHs U Yun.py, PILL
HEPABEHCTBA

20 Jlorapudpmuueckure ypaBHEHUS U Yuu.py, PILWW
HEPABEHCTBA

21 Jlorapugmuyueckue ypaBHEHH U Yuu.py, PALL
HEpaBEHCTBA

2 Jlorapugmuueckue ypaBHEeHHs U Yun.py, PILL
HEPABEHCTBA

’3 Jlorapudmuueckas QpyHKIMs, €& CBOWCTBA U Yun.py, PO
rpaduk

24 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U Yuu.py, PILU
rpadux

55 TpuronomeTprueckue QyHKIMH, HX Yan.py, P3L
CBOWCTBA U rpaduKu

26 Tpuronomerpryeckue GpyHKIMH, UX Yan.py, PSLU

CBOMCTBA U rpauKu




Tpuronomerpuyeckue GyHKIUH, UX

Yun.py, PILL

27 .
CBOMCTBA U rpauKu
)3 Tpuronomerpuueckue GyHKINU, UX Yun.py, PO
CBOWCTBA U TpaduKu
29 [IprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB Yau.py, PIU
30 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB Yan.py, PILL
31 [IprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB Yau.py, PIU
32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB Yan.py, POLL
Kontponbnas padota No2 o teme
"Jlorapudmuueckas GyHKIIHS.
Jlorapudmuueckue ypaBHEHUS U
33 HEpaBeHCTBA. T pUrOHOMETpUYECKUE
GYHKIIUHN U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBA"
34 HenpepsiBHbIC DyHKITUN Yau.py, PIU
35 Meroa UHTEPBAJIOB VISl pELICHUS Yuun.py, P3LWW
HEPABEHCTB
36 MeToa MHTEPBAJIOB JJISl PENICHUS Yuun.py, PO
HEPABEHCTB
37 [IpousBonHas GpyHKIUN Yau.py, PIU
38 [IpousBonnas GyHKIUN Yau.py, PIU
39 I'eomeTpuuecknii 1 GU3NICCKUI CMBICIT Yuu.py, PILL

IIPOU3BOAHOU




40 FGOMeTpI/I'—Ie(jKI/Iﬁ 1 GU3NYECKUN CMBICT Yun.py, PO
MIPOU3BOTHOUN

41 [Ipou3BoHbIE ANIEMEHTAPHBIX (QYHKIUN Yau.py, PIU

42 [Ipou3BoiHbIE 3IEMEHTAPHBIX PYHKIIMIA Yau.py, PIU

43 [Ipon3BoaHas cyMMbl, IPOU3BEICHUS, Yun.py, P
Y4aCcTHOTO (DYyHKIIUN

44 [TpousBoaHas CYMMEI, IIPOM3BEIECHUS, Yuu.py, P3LU
Y4acTHOTO (yHKIIHHA

45 ITpou3BoHAS CyMMBI, IPOU3BEICHUS, Yun.py, PO
4acTHOTO (QyHKIUI

46 [TpumeHeHne TPOU3BOAHON K UCCIIEIOBAHUIO Yan.py, P3LU
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

47 [IprMeHeHre Mporu3BOJHOM K HCCIIEI0BAHUIO Yuun.py, P3LL
(GyHKIMIA HA MOHOTOHHOCTB U DKCTPEMYMBI

48 HpI/IMeHeHI/Ie HpomBo;[Hoﬁ K UCCJIICIOBAHUIO Yuun.py, PILU
GyHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI

49 [Ipumenenre npou3BOJHOM K UCCIEN0BAHUIO Yun.py, PILL
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

50 Haxoxxnenre HanOoJIbIIero 1 HauMeHbIIIEr0 Yun.py, PILL
3Ha4YCeHHS QYHKIIUHA HAa OTPE3KE

51 Haxoxxnenue HanOOoJIBIIEr0 U HAUMEHBIIIETO Yun.py, PILU
3Ha4YeHUS QYHKIIUU HA OTPE3KE

5> Haxoxnenue HanOOJIBIIIETO U HAUMEHBIIIETO Yun.py, PILL
3HaueHUs! QYyHKIIUU HA OTPE3Ke

53 Haxoxxnenue HanOOJIBIIIETO U HAUMEHBIIIETO Yun.py, PILL

3Ha4YeHHs (PYHKIIMH Ha OTPE3Ke




54 Haxoxnenue HanOOJIBIIEr0 1 HANMEHBIIIETO Yun.py, PILL
3Ha4YeHUs PYHKIIMH HA OTPE3Ke

55 Haxoxxaenre HanOOJIBIIEr0 X HAMMEHBIIIETO Yuun.py, PILU
3Ha4eHUs1 QYHKIIUU Ha OTPE3KE
[IpuMeHeHre MPOU3BOIHOM AJIst Yuun.py, P3LL
HAXO0K/ICHUS HAWIYYILEro peieHus B

56 MPUKIIATHBIX 3a7a4aXx, Ui ONpeeIIeHuUs
CKOpOCTH TIpolLiecca, 3aJaHHOTO (popMyJIIoif
WK TpaguKOM

57 KoHnTtponbHas padota Ne3 o teme
"ITponsBoaHas. [Ipumenenue nponsBoaHon"

58 [TepBooOpaznas. Tabmauia nepBooOpa3HbIX Yuu.py, Paw

59 IlepBooOpa3nas. Tabuuia nepBooOpasHbIX Yum.py, PILL

60 Wurerpan, reomerpuueckuil 1 Gpu3ndecKuit Yun.py, PO
CMBICJT HHTETpasia

61 WuTerpan, reomeTpuueckuii 1 Gu3nyecKuii Yun.py, P3LU
CMBICJI UHTETpaia

6 WHuTerpai, reoMeTpudecKuii U Gu3nIecKuii Yun.py, PILU
CMBICTT HHTETpaja

63 Berunciienue uHTErpaa mo Gopmyiie Yau.py, PILL
Herorona—JleitOauna

64 Beruucienue uHTerpaa mno Gopmyie Yun.py, P
Herorona—JleiiOauma

65 Berunciienne uarerpaia mo Gopmyie Yun.py, P
Herorona—Jleriouauia

66 Beruncienue uHTerpaia mno Gopmyiie Yau.py, PILL

Herorona—JleniOunma




67

CucreMbl TUHEHHBIX YpaBHEHUN

Yun.py, PILL

68

CucreMbl TUHENHBIX YPaBHEHUN

Yun.py, PILL

69

Pemenne npukitagHeix 3a/1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHUI

Yun.py, PO

70

Pelrenne npukiiagHeixX 3a1a4 ¢ IIOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

Yun.py, PILL

71

CucrteMbl 1 COBOKYITHOCTH LIEJIBIX,
palMOHANBHBIX, UPPALIMOHATIBHBIX,
NOKAa3aTeIbHbIX, JIOrapu(PMUUIECKUX
yYpaBHEHHI U HEPABEHCTB

Yun.py, PILL

72

CucreMbl ¥ COBOKYITHOCTH LIEJBIX,
palMOHAIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTeJIbHbIX, JIOrapu(PMUUIECKUX
YpaBHEHM U HEPABEHCTB

Yun.py, PILL

73

CucTemMbl U COBOKYITHOCTH IICJIBIX,
paloHATBHBIX, UPPAIUOHATBHBIX,
MOKa3aTeNbHbIX, JOrapu(HMUIECKUX
ypaBHEHU U HEPABEHCTB

Yuun.py, PILU

74

CucreMbl ¥ COBOKYITHOCTH LIEJIbIX,
palMoOHaIbHBIX, UPPALIMOHAJIBHBIX,
MOKa3aTeNbHbIX, JOrapuPMUYECKUX
YPaBHEHHUI U HEPABEHCTB

Yun.py, POLL

75

Hcnonp3oBanue rpadukoB GyHKIMN A7
peleHus ypaBHEHHI U CHCTEM

POIII

76

Ucnonb3oBanue rpadukoB GyHKIUN A5
pElIeHUs] YPaBHEHUI U CUCTEM

Yun.py, PILL

77

[IprMeHeHne ypaBHEHUN, CUCTEM U

POII




HEPaBEHCTB K PEIICHUI0 MATEMaTHIECKUX
3a]a4 U 3a]a4 U3 pa3IudHbIX oOacTeit
HAYKH U pealibHOM KU3HU

KontponsHas padora Ne4 1o teme

78 "NuTerpan u ero npuMeneHusi. Cuctemsl
ypaBHeHU"
HatypanbHble U 11eJIble YKClia B 3aJa4ax U3
79 ypart PO
peaIbHOM KU3HU
20 HarypanbHble U 11eIble Yucia B 3aja4ax 13 Yuun.py, PILWW
peanbHOU KU3HU
]1 HaTypaﬂbHHe U IICJIbIC YHCJIa B 3aJla4ax U3 Yuun.py, PILU
pETbHOM KU3HU
82 [Ipu3Haky QeNMMOCTH LEIBbIX YUCEI POIII
. L
83 [Ipu3Haky J€TMMOCTH LEJIBIX YUCEN Yan.py, P3
84 [Ipu3Haku JeTUMOCTH LEIBIX YUCEI Yn.py, P3L
25 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3ALIHS Yuun.py, P3LL
3HaHUU. Y paBHEHUS
26 [ToBTOpenue, 06001IeHNE, CCTEeMaTH3aIUs
3HaHUU. YpaBHEHUSA
27 [ToBTOpEHME, 0000IIEHUE, CUCTEMATU3AIIHS
3HaHUU. YpaBHEHUS
28 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS
3HaHUU. Y paBHEHUS
29 [ToBTOpenue, 06001IeHNE, CCTeMaTH3aUs
3HaHUU. YpaBHEHUSA
90 [ToBTOpEeHHne, 0000IIEHNE, CUCTEMATU3ALHS
2 b




3HaHUU. YpaBHEHUS

91

[ToBTOpeHnue, 06001IeHNE, cCCTEeMaTH3aIUs
3HaHui. HepaBeHcTBa

92

[ToBTOpEHME, 0000IIEHUE, CUCTEMATU3AIIHS
3HaHuil. HepaBeHcTBa

93

[ToBTOpeHue, 0600IIEHNE, CUCTEMATU3ALIHS
3HaHui. HepaBeHcTBa

94

[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHui. HepaBeHcTBa

95

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUM. CUCTEMBbI YpaBHEHU

96

[ToBTOpEeHue, 0600IIEHNE, CUCTEMATU3ALIHS
3HaHUl. CrucTeMbl ypaBHEHUN

97

[ToBTOpeHnue, 06001IeHNE, CCTeMaTH3aIUs
3HaHui. yHKUIKH

98

[ToBTOpEHME, 0000IIEHUE, CUCTEMATU3AIIHS
3HaHui. yHKIKH

99

O0001menue, cucTreMaTH3alis 3HaHUH 3a
Kypc aiareopbl 1 HayaJl MaTeMaTH4YECKOIr 0
agammza 10-11 kmaccoB

100

O0o001Ienre, cucTeMaTH3alisd 3SHAaHUH 3a
Kypc ajreOphbl U Havaa MaTeMaTHYeCKOTO
a"annsa 10-11 xiraccoB

101

O0001Ienre, cUCTEMATH3aIis 3HAHUH 3a
Kypc aiareOpbl ¥ Hayal MaTeMaTHUYeCKOTro
agann3a 10-11 xmaccoB

102

O06006111eH1E, CUCTEMATH3ALMS 3HAHNH 3a
Kypc ajareOpbl ¥ HaYaJl MaTeMaTHIECKOTO




anainmsa 10-11 xnaccos

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martemaruka: anreOpa 1 Hadajla MaTeMaTHYECKOTO aHanu3a, reomeTpus. 10
xiacc C.M. Huxonbcknii, M.K. ITotanoB Mocksa "lIpocemenue" ;
MaremaTuka: anredpa 1 HayaJla MaTeMaTUYECKOro aHaiu3a, reomerpus. 11

kinacc C.M. Hukonwsckuii, M.K. [ToranoB Mocksa "[Ipocsemienue"

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Anrebpa n Havajga MaTeMaTUYECKOro aHaiu3a. Meroauyeckue
pexomenaaruu. 10 kmace : mocobue miis yaurtenei o0meodpaszonar.
opranuzauuii / M. K. [lotanos, A. B. Illleskun. — M. : [IpocBemienue;
Anrebpa u Hadajga MaTeMaTHYECKOTO aHaIn3a. MeTtoaudeckre
pexomennanuu. 11 kimace : mocobue i yaurtesei oomeodpa3oBar.

opranuzanuii / M. K. IToranos, A. B. [lleskun. — M. : [IpocBemienue;

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

VYuu.py, POIII



