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IMNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIi Kypc «Anredpa u Hayana MaTEMaTHYECKOTO aHAIN3a» ABJIAETCS OJTHUM U3
Hau0OoJee 3HAYUMBIX B IIPOrpaMMe CpeHero o01iero oopa3oBaHus, MOCKOIbKY, C OJHON
CTOpPOHBI, OH 00€CIEYMBAET UHCTPYMEHTAIIbHYIO 0a3y JUIsl M3yUEHUsI BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JpPYroil CTOPOHBbI, (OPMHUPYET JOTHYECKOe U aOCTpaKTHOE
MBIIIJICHHE OO0YyYaloluXcsi Ha YpOBHE, HEOOXOAMMOM Ui OCBOCHHS HH(POPMATHKH,
0oOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH M JPYTMX IWCUUIUIMH. B pamkax maHHOro
y4eOHOro Kypca oOyuaroluecsi OBJIAJEBAIOT YHHUBEPCAIBHBIM S3BIKOM COBPEMEHHOMN
HayKH, KOTopasi pOpMyJIUPYET CBOU JOCTHKEHUS B MaTEMaTHUECKOU (popme.

VY4eOHbIil Kypc anreOpbl 1 HaYall MaTEMAaTHUECKOTO aHAIHM3a 3aKJIabIBA€T OCHOBY
JUISl YCHIEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMaHHSI OCHOBHBIX
TEHJCHINI pa3BUTUS SKOHOMUKH U OOLIECTBEHHOM KU3HU, TO3BOJIIET OPUEHTHUPOBATHCS
B COBPEMEHHBIX U(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO UCIIOIB30BATh MX
JUISL JaidbHEHIero oo0pa3oBaHusl U B MOBCEIHEBHOM XU3HU. B TO ke Bpems oBiajcHUE
abCTPaKTHBIMH M JIOTHUECKH CTPOTUMHU KOHCTPYKIIMSIMU anreOpbl U MaTeMaTHYECKOTO
aHanM3a pa3BUBACT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTb,
JIOKa3bIBaTh YTBEPKACHUS C TOMOIIBI0 MHAYKIMU U pacCyX aaTb JIEIyKTHUBHO,
UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3AIUIO, a0CTparupoBaHKe U aHaJIOTUIO0, popMupyer
KpEaTUBHOE U KPUTUYECKOE MBILUICHHUE.

B xone n3yuenus yueGHOro Kypca «Anredpa v Hadalla MaTeMaTHYECKOTO aHAIIU3a
oOyyaromuecs Noay4yatoT HOBBIM OMBIT pElIeHUs MPUKIAJHbIX 33/1a4, CAMOCTOSITEIbHOTO
MOCTPOCHUSI MaTeMaTHYECKUX MOJIeJIe  peallbHbIX CUTyalluid, WHTEPHpETALNU
MOJIyYE€HHBIX pEeUICHUH, 3HAKOMATCS C IPUMEpaMHU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B
NpUpOJIe, HAYKe M HMCKYCCTBE, C BBIJAIOIIMMUCA MAaTEMAaTUYECKUMHU OTKPBITHSIMH U UX
aBTOpaMH.

YuebHslif Kypc 0071a71a€T 3HAUUTEIbHBIM BOCIIUTATEIbHBIM MTOTEHIIUAIOM, KOTOPBII
pealnzyercs Kak yepe3 yueOHbIi MaTepual, CliocoOCTBYIOMNN (OPMUPOBAHHUIO HAYYHOTO
MHUPOBO33PEHUs, TaK M 4Yepe3 cHeuuPuKky Yy4yeOHOM MAesITeNbHOCTH, TpeOyrolei
MPOJIOJKUTENIBHOW KOHILEHTPAllMd BHUMAHMS, CAMOCTOSATEIBbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIyYEHHbIN PE3yJIbTaT.

B ocHoBe meroauku oOydeHusi anreOpe M HayajgaM MaTeMaTHYECKOrO aHalu3a
JICKHT JESTEIHHOCTHBIN MPUHITUT O0yYCHUSI.

B crtpyktype yueGHOro kypca «Anredpa M Hauajga MaTeMaTUYECKOTO aHAIU3a»
BBIJIEJICHBI CIIEIYIOLIUE COAEPKATEIbHO-METOIMYECKUE TMHUU: «HHCTa U BEIUNCIEHUS,
«DyHkuuu u rpadukuy, «YpaBHEHHMs M HepaBeHCTBa», «Hawama MaremaTmyeckoro
aHanuza», « MHOXKeCTBa U JIoruka». Bce 0oCHOBHBIE COJIepKaTENbHO-METOIUYECKUE JINHUN
U3y4YaloTCs Ha TMPOTSHKECHHHM JBYX JIeT OOy4YeHHs Ha YPOBHE CpPEIHETro OOIIero
o0pa3oBaHusi, €CTECTBEHHO JOTOJHSSA APYT JApyra M MOCTENEHHO HACHIIAsACh HOBBIMU
TeMaMHu H pasfenaMu. J[aHHbI y4eOHBIH KypC SIBISETCS WHTETPATHBHBIM, ITOCKOJIBKY
oObeauHseT B cebe coaepKaHhe HECKOIbKUX MaTeMaTHYeCKUX IUCIUIUIMH, TAKUX KaK
asiredpa, TPUrOHOMETPUS, MAaTEMAaTUUECKUI aHAIN3, TEOPUSI MHOXKECTB, MaTeEMaTHUECKast
noruka u apyrue. [lo Mepe Toro xak oOydarommecs: OBJIaJeBalOT BCE Oosiee MUPOKUM
MaTeMaTH4YEeCKUM  ammapaToM, |y  HHUX  TocleAoBaTtenbHO  (opmupyeTcss U
COBEPILUEHCTBYETCSI YMEHUE CTPOUTh MAaTEMaTUYECKYH) MOJENb PEaJbHOM CHUTyaluH,
OPUMEHSTh 3HaHUA, TMOJY4YEHHbIE MpPU HM3YyUYEHUU Y4eOHOTO Kypca, I peuIeHUs



CaMOCTOSITEIbHO  COPMYJIMPOBAaHHOW  MaTeMaTHYeCKOW  3ajadyd, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxaTellbHO-MeTOIMYeCKass JMHAS «Yuciaa W BBIYHCICHUS» 3aBEpIIacT
dbopMupoBaHe HABBIKOB MCTOJIB30BaHUS IEHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO HAYaTO
Ha YPOBHE OCHOBHOT0 00111ero oopazoanusi. Ha ypoBHe cpeaHero o0iiero oopa3oBanus
0ocoboe BHHUMaHHE ynensieTcss (GOpMUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIYUCICHUIA,
BKJIIOYAIOIIKX B ce0sl MCMONIBb30BAHUE PA3JIMYHBIX (POPM 3alKCH YHCIa, YMEHHUE JeNaTh
MPHUKUKY, BBITIONHSATH TPUOIMKEHHBIC BRIYUCICHUS, OIIEHUBATh YHCIIOBBIC BBIPAKEHUS,
paboTaTh ¢ MaTeMaTHYECKMMH KOHCTaHTaMH. 3HAKOMBbIE OOYyYalolUMCSi MHOKECTBa
HATYpPaIbHBIX, IEIBIX, PAIMOHATBHBIX W JCHCTBUTEIBHBIX YHUCEN JOIOJHSIOTCS
MHOKECTBOM KOMIUIEKCHBIX uHuceld. B KakIoM W3 3TUX MHOXKECTB paccMaTpUBAIOTCS
CBOMCTBEHHBIC €My CHICITUPUICCKUE 3a/1a9U U OTICPAIUH: JICTICHHIE HAIIEJIO0, OTICPUPOBAHUE
OCTaTKaMM Ha MHOXKECTBE IIEJIBIX YHCENI, OCOObIe CBOHCTBA pAaIlMOHATBHBIX U
UppAlMOHANIBHBIX YHCEN, apu(pMETHYEeCKHEe ONepalud, a TaKkKe HU3BJICUECHUE KOPHS
HAaTypaJIbHOW  CTENICHM HAa  MHOXKECTBE  KOMIUICKCHBIX  umceld.  biaromaps
MOCIIEZIOBATENILHOMY PACIIUPEHUI0 Kpyra HCIOJIb3YeMbIX YHCEI U 3HAKOMCTBY C
BO3MOXXHOCTSIMH WX TPUMEHEHHUS JJIA PEIICHUS pPa3IudHbIX 3amad  (Gopmupyercs
MpEe/ICTaBICHUE O €IMHCTBE MAaTEeMATUKU KaK HAyKu U €€ POJH B MOCTPOSCHUU MOjelei
peaIbHOTO MUPA, ITUPOKO UCTIONB3YIOTCS 0000IIEeHNE U KOHKPETU3AIIHS.

Jluaus «YpaBHEHUS U HEPABEHCTBAY PEATM3YETCs Ha MPOTSHKEHUN BCETO O0yUEHUS
Ha YPOBHE CpeHEro 00Iero oopa3oBaHusl, MOCKOIbKY B KaKI0M pasnesne [IporpaMmbl
NPEIyCMOTPEHO peIICHHe COOTBETCTBYIOIIMX 3amad. B pesynbrare oOyuwarommecs
OBJIAJICBAIOT PA3JIMYHBIMH METOJAMHU PEIICHUS] PANMOHAIBHBIX, HPPAIUOHAIBHBIX,
MOKA3aTeIbHBIX, JOTAPUPMUICCKUX U TPUTOHOMETPUUICCKUX yYPaBHCHHM, HEPABCHCTB U
CHUCTEM, a TaKXKe 3ajiad, cojaepkamux mapameTpbl. [lonydeHHBIE YMEHHS HIUPOKO
UCTIOJIb3YIOTCSI TIPH UCCIIEIOBAHUU (DYHKIMI C MOMOIIBIO TTPOU3BOIHOM, IPHU PEIICHUU
NPHUKJIAHBIX 337a4 W 337a4 Ha HAXO0XJACHHEC HAWOOJBIIMX W HAUMCEHBIIUX 3HAYCHUH
bynknuu. JlaHHas cojep)kaTellbHAs JUHUSA BKIIOYAaeT B ceOs Takke (OpMHPOBAHHE
YMEHHUI BBITIOJMHATH pacuyérbl 10 ¢opMysaMm, MnpeoOpa3oBaHUs PpPalMOHAIBHBIX,
UPpPAlMOHAIBHBIX W TPUTOHOMETPUYECKMX BBIPAKEHUN, a TaKkKe BBIPAKCHUI,
coJiepKaIuX cTerneHu u torapudmel. braronaps u3ydenuto aareOpandeckoro MaTepraia
MPOUCXOJUT JaJbHEHIIICe Pa3BUTHE AITOPUTMHYECKOTO M aOCTPAKTHOTO MBIIIJICHUS
oOyJaromuxcsi, (OPMHUPYIOTCS HABBIKM JCAYKTHBHBIX PpacCyXJIECHUU, pPabOTBI C
CUMBOJIBHBIMU ()OpMaMH, TIPEJICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC
PaBEHCTB M HEpaBEHCTB. AnreOpa npeanaraeT YQPeKTUBHbIE HHCTPYMEHTHI JIJISI PEIICHUS
MPAKTUYECKUX U €CTECTBCHHO-HAYYHBIX 3aj]a4, HArjasgHO JIEMOHCTPHPYET CBOH
BO3MOYXHOCTH KaK SI3bIKa HAyKH.

ConmepxatenbHO-MeTouueckass JuHUsA  «DyHKIMM W rpaduKm»  TECHO
NepeIUIeTaeTCs ¢ JPYTUMH JIMHUSAMU y4eOHOTO Kypca, IMOCKOJIBKY B KaKOM-TO CMBICIIC
3a1a€T  IOCIENOBATEIbHOCTh  M3Y4YeHUs  marepuana.  M3ydyeHue  CTENEHHOH,
MOKA3aTeIbHOM, Jorapu@MUUecKod W TPUTOHOMETPUYECKHX (YHKIMMA, WX CBOWCTB U
rpaduKoB, UCTIONB30BaHUE QYHKITUHN JIJIsl PEIISHUS 33/1a4 U3 IPYTUX YIEOHBIX TPEIMETOB
U pETbHOM KU3HU TECHO CBS3aHO KaK C MATEMATHYECKUM aHAIM30M, TaK U C pElICHHEM
ypaBHeHMI U HepaBeHCTB. [Ipu 3ToM OojbIIOe BHHUMaHHE YJenseTcss (OpMHUPOBAHUIO
YMEHHUS BBIpaXath (HOpMyJaMu 3aBUCUMOCTH MEXAY pa3IMYHbIMA BEIUYMHAMH,
UCCIIEIOBaTh TOJy4YeHHble (QYHKIMH, CTPOUTh UX rpaduku. Matepuan 3Toi



COJIep)KaTeIbHOM JIMHUM HalleJIeH Ha pa3BUTHE yYMEHHH U HABBIKOB, MO3BOJISIOIINX
BBIPA)KaTh 3aBUCHMOCTH MEXIY BEJIMYMHAMHU B Pa3IMyHOM (opme: aHaTUTHUYECKOM,
rpaduueckoi u cioBecHOM. Ero u3ydeHne crnocoOCTBYET pa3BUTHIO aIrOPUTMHYECKOIO
MBIIIJICHUS], CIIOCOOHOCTH K 000OIIEHUIO M KOHKPETU3AIUH, UCTIOJb30BAHUIO AaHAJIOTUH.

ConepxatenbHas JauHUS «Hagama MaTemaTHdeckoro aHaiau3a» IO3BOJSET
CYIIECTBEHHO pACIIUPUTh KPYr KaK MaTeMaTHYecKHX, TaK W MPUKIAAHBIX 3ajad,
JOCTYIHBIX O0yYalOIIUMCS, TaK KaK y HUX TOSBISAETCS BO3MOXHOCTh CTPOUTDH I'padpuku
CJIOKHBIX (PYHKIIUN, OTIPEIENATh UX HAUOOJbIINE U HAUMEHBIINE 3HAYCHUS, BHIYUCIISITh
wiomaan GUryp 1 o0ObEMBI Tell, HAXOUTh CKOPOCTU U YCKOpEHUSs mpolieccoB. [lanHas
cojiep)KaTeybHas JIMHUSI OTKPHIBAET HOBBIE BO3ZMOXKHOCTH MOCTPOCHUSI MaTEMAaTHUYECKUX
MoOJIeJIel pealbHbIX CUTYAIINiA, TIO3BOJISIET HAXOAUTh HAMITyYIllee pEIICHUE B TPUKIIATHBIX,
B TOM YHCIE€ COLUUAIbHO-3KOHOMHYECKHX, 3a/JayaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYEeCKOTO aHajdn3a CIOCOOCTBYET pa3BUTHIO aOCTpaKkTHOro, (opMaabHO-
JIOTUYECKOTO M KPEaTHUBHOTO MBIIUICHUS, (OPMUPOBAHMIO YMEHHH pacro3HaBaTh
NPOSIBJIEHUSI 3aKOHOB MaTEeMAaTHKHU B HAyKe, TEXHUKE U UCKyccTBe. OOyyaromuecs y3HatoT
0 BBIJIAIOIINXCS pe3yJIbTaTaX, MOJYyYEHHBIX B XO/I€ Pa3BUTHUSI MATEMATHKHU KaK HAyKH, U 00
UX aBTOpaXx.

CopepxaTenbHO-MeTOIUYecKast TUHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B ceOs
AIIEMEHTHI TEOPHUH MHOXECTB M MaTEMaTU4YECKON JIOTUKHU. TeopeTHKO-MHOKECTBEHHBIC
MpPEACTABICHUSI TPOHU3BIBAIOT BECh KYpC IIKOJIHHOM MAaTeMaTUKH M MpeJjiararoT
HamOoJee YHUBEPCAIBHBIN SI3bIK, OOBEIUHSIONIMKA BCE pa3/ienbl MaTeMaTHKA U e
MIPUJIOKEHUM, OHU CBA3BIBAIOT Pa3HbIE MAaTEMAaTUYECKUE NUCIUIUIMHBI U UX MPUIOKECHUS
B eauHoe 1enoe. [loaToMy BaXHO [AaTh BO3MOXHOCTH OOydYaromiemycss MOHUMATh
TEOPETHUKO-MHO)KECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTHKU W HCIOJI30BaTh €ro Jis
BBIPaXCHUS CBOMX MBICJICH. J[pyryM Ba)KHBIM IPU3HAKOM MaTeMAaTHKU KaK HAyKH CIEAYyeT
NpHU3HATh CBOMCTBEHHYIO €W CTPOrocTh OOOCHOBAHMI W CIIEJOBAaHUE OIMPECIIEHHBIM
IpaBWJIaM TOCTPOCHMS OKA3aTeIbCTB. 3HAKOMCTBO C DJIEMEHTAMH MAaTeMaTUYeCKOH
JIOTUKU CTIOCOOCTBYET PA3BUTHIO JIOTUUECKOTO MBITINICHUSI 00YUYaIOIUXCsl, TIO3BOJISIET UM
CTPOUTH CBOM PACCYXJCHHUS Ha OCHOBE JIOTUUECKHX IMpaBwi, (HOPMHUPYET HABBIKU
KPUTUYECKOTO MBIIIJICHHUS.

B yde6HOM Kypce «Anrebpa u Hauaima MaTEMaTHYECKOTO aHaJIn3a» MPUCYTCTBYIOT
OCHOBBI MaTE€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPhIE MPHU3BAHBI CIOCOOCTBOBATH
(GhopMHPOBaHHIO HABBIKOB TTOCTPOCHUS MOJIEJICH peallbHbIX CUTYAIUH, UCCIIEIOBAHUS TUX
MojieJiell ¢ MOMOIIbIO anmnapara ajaredpbsl 1 MaTeMaTHYecKOro aHallu3a, MHTepIpeTalun
MOJIyYCHHBIX PE3yJIbTaTOB. Takue 3aJjaHus BIUIETCHBI B KAK/IBIA U3 Pa3/IelIOB MPOTPAMMBI,
MOCKOJIbKY BeCh MaTepuall y4eOHOro Kypca UIMPOKO HCHOJIb3yeTCs MJsl peuieHUs
MPUKIATHBIX 3anad. [lpw permeHuu peanbHBIX MPAKTHYECKUX 3a7ad 0O0ydarolmecs
pPa3BHUBAIOT HAOIIOAATEIILHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThes,
UCIIOJIb30BaTh aHAJIOTHI0, 0000IIAaTh U KOHKPETU3UPOBATh MpobiieMy. JleaTeabHOCTh 1o
(GOpMUPOBAHUIO HABBIKOB PEIICHHS TMPUKIAIHBIX 3aJad OPTraHu3yeTcs B TIPOIECCE
U3YYEeHHs BCEX TeM yueOHOro Kypca «Anredbpa U Hauajga MaTeMaTHuYeCKOro aHaIn3a.

Ha usyuenue ydeOHOro kypca «Anredpa M Hayajia MaTeEMaTHYECKOrO aHaJIA3a
oTBoauTCs 272 yaca: B 10 ximacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 yacos
(4 gaca B HeeIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbubie  uynciaa. OOBIKHOBEHHbIE M JAECATUYHbIE ApoOU, MPOLEHTHI,
OeckoHeuHble nepuoanueckue aApodu. Ilpumenenne apoOelt U MPOLEHTOB ISl pEIIEHUsS
IIPUKJIAHBIX 3a4a4 U3 PA3JIMYHBIX OTPACIEH 3HAHUN U PEAIbHON KU3HHU.

JeucrBurenbHble  4ucnaa.  PanuoHanpHble M UPPALMOHAIBHBIE  YHUCIIA.
Apudpmernyeckue onepanuu ¢ ACHUCTBUTENbHBIMU YUCIaMU. Moayib JEHCTBUTENBHOIO
yucia 1 ero cBoiictsa. [IpulmkéHHbIe BEIUMCICHUS, TPaBUIIa OKPYTJICHUS, IPUKUIKA U
OLICHKA PEe3yJIbTaTa BHIYMCIICHHI.

CreneHb ¢ meisIM IokasarteiieM. buaom Hrprorona. Mcnmonp3oBanue moaxomsmiei
(dopMBl 3amUCH JEHCTBUTENBHBIX YMCEN JUId pELIeHHs MPAaKTHUYECKUX 3a1ad |
IIPEACTABICHUS JAHHBIX.

Apudmerrnyeckuii KOpeHb HaTypaJIbHOM CTENEHH U €ro CBOMCTBA.

Crenens ¢ pallMOHAIIBHBIM ITOKA3aTENEM U €€ CBOMCTBA, CTENEHD C JEHCTBUTEIIBHBIM
[I0Ka3aTeJIeM.

Jlorapugm uucna. CpoiictBa orapudma. JlecsiTuunble 1 HaTypalibHbIE JIOTapHU(PMBI.

CHuHyC, KOCHMHYC, TAaHI'€HC, KOTAaHI€HC YHCIOBOIO AaprymMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAHI€HC YUCIIOBOTO apryMEHTA.

YpaBHEHUS] M HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE MPe0Opa3oBaHUs. YpaBHEHHUE, KOPEHb YPaBHEHUSI.
PaBHOCWIIBHBIE  ypaBHEHUsT M  ypaBHEHHWs-ciencTBHs. HepaBeHCTBO, penieHue
HEPaBEHCTBA.

OCHOBHBIE METOJBl pEIICHUS! LEIBbIX U JIPOOHO-PAllMOHAIBHBIX YpPaBHEHHH U
HEpaBEHCTB. MHOrOYJIEHBI OT OJTHOM IEPEMEHHOM. J[eTleHne MHOrouIeHa Ha MHOTOYJIEH C
octatkoM. Teopema besy. MHorousnensl ¢ nienbsiMu koddduimentamu. Teopema Buera.

[TpeoGpa3oBaHus YUCTOBBIX BhIPAXKEHUH, COAEPIKAIINX CTEIEHN U KOPHHU.

WppannonanbHble ypaBHeHUs. OCHOBHBIE METOJbl PELIEHUS HpPpPalMOHAJIbHBIX
YPaBHEHMM.

[TokazaTenpHble ypaBHEHHs. (OCHOBHBIE METOJbl PEIICHUS IOKAa3aTEJIbHbBIX
YPaBHEHMM.

[TpeoGpaszoBanue BoIpaKeHU, CoepKaIIUX JIOTapu(MBbI.

Jlorapupmuueckne ypaBHeHHs. OCHOBHBIE METOJBI PEIICHUS JOrapu(pMUUECKHX
YPaBHEHUU.

OcHoBHbIE TPUTOHOMETPUYECKUE bopMyIbI. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX BBIpAKEHUN. PellleHne TpUroHoOMEeTpuYECKUX ypaBHEHHM.

Peuienue cucrtem JIMHENHBIX YpaBHEHUU. MaTpulia CUCTEMBI JIMHENHBIX YPaBHEHUM.
Onpenenutenb MaTpuLbl 2X2, €ro reOMETPUYECKUN CMBICI U CBOMCTBA, BBIYMCIIEHUE €T0
3HAYCHUS, [IPUMEHEHHUE ONPENEIUTENS Uil PEIICHUS CUCTEMbI JIMHEUHBIX YPaBHEHUHU.
Pemenue npukitaiHbIX 3a]1a4 C TOMOIIBIO CUCTEMBI IMHENMHBIX ypaBHEeHUH. VccnenoBanue
MTOCTPOEHHOW MOJIENIN C MOMOILBIO MAaTPULL U ONPEAETUTEIICH.

IlocTpoeHre MAaTEeMaTUYECKUX MOJCIEH pEealbHON CUTyallud C IOMOIIBIO
YPaBHEHHH M HEpaBeHCTB. lIpuMeHeHHe ypaBHEHMHM W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3ajiay ¥ 3a/1a4 U3 pa3IMyHbIX 00J1acTeil HayKu U pealbHOM KU3HU.



DyHKUMU U TPAPUKH

OyHk1ws, crocoObl 3a1anus GyHkuu. Bzanmuo oobpatusie pynkunnu. Kommnosurms
¢yskuui. I'papuk GpyHkunu. dnemeHTapHble IpeoOpa3oBaHus rpa@uKoB GyHKLINH.

OO6nacte ompezaelneHds W MHOXECTBO 3HaueHWd ¢yHkuuu. Hynmu dyskumu.
[IpomexxyTku 3HaKomoctossHcTBa. Y&€THble U Heu€THble GyHKUMH. [lepmonnueckue
bynkiuu. [TpoMexyTku MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMBbI (DyHKITUH.
Haubonbiee u HauMeHblee 3Ha4eHUs] PYyHKIIUU Ha IPOMEXKYTKE.

Jlunelinas, KBaJpaTHU4Hass U APOOHO-IMHEWHAs (QYHKIUH. DIEMEHTApHOE
HCCJIeIOBAaHUE U TIOCTPOCHUE UX IPaUKOB.

CreneHHas pyHKIMS C HATypalbHBIM H IIEJIBIM ITOKa3zareneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduK KOpHS N-0i CTETIEHN KaK PYHKIIMN 00paTHOU CTETIEHU C HATYPaJbHBIM
IIOKa3aTeNeM.

[ToxazarenpHass W jorapu@muueckas (yHKIUHM, HUX CBOWCTBA M TIpauKH.
Hcnonb3oBanue rpa@ukoB GyHKIUN A PEIICHUS YPABHEHHI.

TpuronoMerpuyeckasi OKpyHOCTb, ONPEEICHIE TPUTOHOMETPUYECKUX (DYHKLIUN
YHCJIOBOTO apryMEHTa.

OyHKIMOHAJIbHBIE 3aBUCUMOCTH B pEaNbHBIX Ipoueccax U sBiaeHusx. ['paduxu
peanbHBIX 3aBUCUMOCTEH.

Havana maTtemaTu4eckoro aHajamsa

ITocnemoBaTeIbHOCTH, CHOCOOBI  3aJaHUs  IIOCJIEJOBATEILHOCTEH. MeTox
MAaTeMaTU4eCKOM HWHAYKIMU. MOHOTOHHBIE U OrPaHUYECHHBIE I10CJIEIOBATEIBHOCTH.
HcTopusi BOSBHUKHOBEHHS] MAaTEMaTHYECKOI0 aHaIN3a KaK aHalin3a 0ECKOHEYHO MaJlblX.

Apudmernyeckass U TeOMeTpUYecKas Mporpeccuu. beckoHeuHo yObIBaromias
reometrpuueckass mnporpeccus. Cymma OecKOHEYHO YyObIBarolleil TreoMeTpruYecKon
nporpeccuu. JIMHEWHBIM W SKCIMOHEHUMANbHBIA pocT. Yucno e. dopmyna CIOXKHBIX
IIPOLICHTOB. Vcrnosb30BaHue MPOrpecCrur Uil PELICHMs PEAJIbHBIX 3a1ad IPUKIALHOTO
Xapaxkrepa.

HemnpepbiBubie GyHKIIMM ¥ UX cBOMCTBA. TOYKM paspbiBa. ACUMIITOTHI rpaduKoOB
¢ynkuuii. CBoiicTBa (YHKUMHA HENpepbIBHBIX Ha OTpe3ke. MeToa HHTEpBalOB IS
penieHuss HepaBeHCTB. [IprMeHeHHe CBOMCTB HENMPEpPHIBHBIX (DYHKIUN ISl pElIeHUs
3az1ay.

[lepBass u BTOpast mpousBojHBIE (QYyHKIMH. OnpeneneHue, reoMeTpUYECKUd u
¢du3nUecKuii CMBICT MPOU3BOIHON. Y paBHEHHUE KacaTeIbHON K TpaduKy QyHKINU.

[TpousBonHble 31emMeHTapHbIX (GyHKUMNA. [IpousBogHas CyMMbl, MpPOU3BENEHUS,
YaCTHOTO U KOMIIO3ULIUN (DyHKITHHA.

MHoxkecTBa U JIOTMKA

MHoOKecTBO, Oolepany HajJ MHOXXECTBaAaMU M MX cBoicTBa. Jlmarpammsl Ditnepa—
Benna. [IpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO amnmnapara JUlsi OIMCAaHUs PEalIbHBIX
MPOLIECCOB U SIBJICHUM, IPHU PELICHUH 33/1a4 U3 JPYTUX yU4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOrOo OOBEKTa, CIEJICTBUE,
JI0Ka3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KIIACC

Yucaa 1 BBIYMCTIEHUS



Hatypanbnbie u nensie yucna. [[pumeHeHne npu3HakoB ACIUMOCTH LIEJIbIX YUCEN,
HanOospImmii oomuii aenutensd (qanee — HOJl) n HamMmeHnbiiee oOiee KpaTHoe (fanee —
HOK), octatkoB o mMojyto, airoputMa EBKiiMa uist peieHus 3a7ad B [eJIbIX YHCliax.

Kommiekcupie uuncia. AnreOpamdeckass U TpUTOHOMeTpHYeckas (OpMbI 3alucu
KOMIUIEKCHOTO 4ucia. ApudmeTnueckue omnepanuy ¢ KOMIUIEKCHBIMUA —YHCIIAMHU.
N300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOpJauHaTHOM miockoctu. Popmyna Myaspa.
KopHu n-0il creneHyn M3 KOMIUIEKCHOTO uuncia. [I[puMeHeHne KOMIUIEKCHBIX YUCeN IS
peuieHns (pU3nYecCKuX U reOMETPUUECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucremMa U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CHUCTEMBI-CJIeICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C TOMOILBIO TPUTOHOMETPHUYECKON
OKPY>KHOCTH. PellieHne TpUroHoMeTpUIeCKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PEIICHUS TTOKA3aTeIbHBIX U JIOTApU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOABl pELIEHHUS CHCTEM M COBOKYIHOCTEH pallMOHAJIbHBIX,
UppalMOHAJIbHBIX, TOKA3aTEeNIbHBIX U JIOTapu(PMUUECKUX YPaBHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a]a4
¥ 3a71a4 U3 pa3IMYHbIX 00JaCTel HAYKH U PEaIbHOM KU3HU, MHTEPIIPETAIMS MOTYyYEHHBIX
pE3yIbTaTOB.

DOyHKIUM U TPaPUKH

['paduk kommnozunuu GyHkui. ['eomerpudeckue 00pas3bl ypaBHEHUN M HEPABEHCTB
Ha KOOPJAMHATHOW IJIOCKOCTH.

TpuronoMmerpuueckue GyHKIUU, X CBOICTBA U rpapuKH.

['padmueckue MeTo/bI pelleHus ypaBHEHU 1 HepaBeHCTB. [ paduueckue MeTossl
pelnieHus 3aaa4 ¢ mapaMeTpaMH.

Hcnonb3oBanue rpaukoB (GYHKIMHA JUIs1  UCCIEAOBAaHUS  IPOLECCOB U
3aBUCUMOCTEN, KOTOpPbIE BOZHUKAIOT IIPU PEIICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX MTPEIMETOB
Y pEaJbHOM KU3HU.

Havasa MmaTeMaTH4ecKOro aHajm3a

[IpumeHeHre NPOU3BOAHOW K HCCIEAOBaHUIO (YHKUMA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxkneHne HauOOJIbIIEr0 M HAaWMEHBIIEro 3HAYEHHUH HENpPEPHIBHOMN
(GyHKIMU Ha OTpE3Ke.

[TpumeHeHre MpOU3BOAHOM AJIs HAXO0XKACHHUSI HAUITYUIIET0 pelIeHUs B IPUKJIaJHBIX
3a/1ayax, JUIsl ONpeeNIeHHs] CKOPOCTH U YCKOPEHHMsI IIpolecca, 3aJaHHOro (opMyson Uiu
rpadukom.

[lepBooOpa3Hasi, OCHOBHOE  CBOWMCTBO  mepBooOpasHbIX.  IlepBooOpasHbie
arieMeHTapHbIX QyHKIUH. [IpaBuia HaxoXAeHHs TEPBOOOPA3HBIX.

WNuTterpan. ['eomerpudecknid CMBICI HHTETpana. BeluucieHue onpenes€éHHoOro
uHTerpana o ¢popmyne Herorona-JIeionwua.

[TpumeHeHre MHTErpana A HaxOKIAEHUS IO IIOCKUX QUryp u o0ObEMOB
r€OMETPUYECKUX TEIL.

[Ipumepsr  pemeHuit  auddepeHuanbHbpIX  ypaBHEHUH.  MaremaTudeckoe
MOJICIMPOBAHNE PEATHHBIX MPOLECCOB C MOMOIIBIO (P PepeHTHATBHBIX YPaBHEHHUMN.



IINIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJIHET'O OBLIIET'O ObPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xaaHCKOr0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh TPAXKAAHCKOM MO3ULMU OOydarolerocs Kak aKTUBHOIO U
OTBETCTBEHHOI'0 YJIeHa POCCHUIHCKOTro OOIIecTBa, MPEICTaBIECHUE O MaTeMaTHYECKHX
OCHOBaxX ()YHKLIMOHUPOBAHUS Pa3IUYHbIX CTPYKTYp, SIBJICHHM, MPOLEyp IPaKIaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI M JIPYro€), YMEHHE B3aWMOJECUCTBOBATH C COIMAILHBIMU
MHCTUTYTaMHU B COOTBETCTBHUHU C UX (QYHKIUSAMU U HA3HAUCHHEM;

2) IaTPpHOTHYECKOT0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUMCKOM T'PAKIAHCKOW WACHTUYHOCTH, YBAXKECHHS K
OpPOUUIOMY M HACTOSIIEMY POCCUKWCKOW MaTeMaTUKH, LEHHOCTHOE OTHOUIEHHE K
JOCTIKEHUSIM POCCUMCKUX MAaTeMaTHUKOB M POCCHUHUCKONW MaTEeMaTHYECKOW IIIKOJIBI,
UCIIOJIb30BAHME 3TUX JOCTHKEHUH B APYTHX HayKaX, TEXHOJIOTHUAX, cpepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCHUHCKOrOo Hapoaa, CcHOPMUPOBAHHOCTH
HPABCTBEHHOIO CO3HAHHUS, ATHUYECKOIO TOBEACHMS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHHH HAyKH M JIEATENbHOCTBIO YYEHOI'O, OCO3HAHHME JIMYHOIO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs OSCTETUKY MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3ajay, pEUIeHUH, pacCyXIEeHUW, BOCIPUUMYHMBOCTH K
MaTEMaTUYECKUM acleKTaM Pa3IMUHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIUTAHMS:

c(OpMHUPOBAHHOCTh YMEHHS NPUMEHATh MaTeMaTHUYEeCKHE 3HAHHUS B MHTEpecax
310pOBOT0 U 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10POBBIO
(3m0poBO€ mHTaHUE, COATAHCHUPOBAHHBIM PEXUM 3aHATUH W OTAbIXA, peryJspHas
¢u3nyeckass akTUBHOCTH), PU3NIECKOE COBEPIICHCTBOBAHUE MPU 3aHATHIX CIIOPTHUBHO-
037I0POBUTENIbHOM 1€ATEIbHOCTbIO;

6) TPy10BOr0 BOCTIMTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYAOIIOOMS, MHTEpEC K pazIuyHbIM
chepam TpodeCCHOHANBHON JIEeATEIBHOCTH, CBS3aHHBIM C MaTeMaTUKOH u &
NPWIOKEHUSIMH, YMEHHUE COBEpIIaThb OCO3HAaHHBIM BbIOOp Oynymied npodeccun u
peanu3oBbIBaTh COOCTBEHHBIC JKM3HEHHbBIE IUIaHbI, TOTOBHOCTh W CHOCOOHOCTH K
MaTeMaTHYeCKOMy OOpa30BaHUIO M CaMOOOpa30BaHMUIO HAa MPOTSHKEHWU BCEH JKU3HH,
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEIICHUWU MPAKTHUYECKHX 3aJad MaTeMaTU4YeCKON
HAIpPaBJIEHHOCTH;

7) 3KOJI0TrN4eCKOTr0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTH IKOJIOTMYECKONW KYJIBTYphl, TOHUMAHHE BIMSHHUS COLUAIBHO-
HPKOHOMMYECKHX MPOILIECCOB HA COCTOSIHME MPUPOJAHON M COLMAIBHOM Cpefbl, OCO3HAHUE
rJ100aNbHOTO  XapakTepa JKOJOTMUYECKHX MpoOJieM, OpHEHTalUs Ha T[pPUMEHEHUe
MaTEeMaTUYECKUX 3HAHUM [ peleHus 3a7ad B O00JacTU OKpYyXaroulell cpensl,



MJIaHUPOBAHUE TMOCTYNKOB M OIIEHKH MX BO3MOJKHBIX TOCJICICTBHH ISl OKPY’KaroIiei
Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS

c(hOopMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSL HAYKU U OOIIECTBEHHOMW MPAKTUKH, MOHUMAHHE MATEMaTUYECKOW HAyKH Kak
chepbl 4eIOBEUECKON JeATEILHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHS
[IMBIJIM3AIIMN, OBJAJCHUE S3BIKOM MaTeMaTUKH M MaTEeMaTHUYeCKOM KyIbTYpOH Kak
CpPEACTBOM  TO3HAHWS  MHpA, TOTOBHOCTb  OCYHIECTBISITh  MPOCKTHYID U
HCCIIEA0BATEIBCKYIO ICITEIIbHOCTh MHIAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTebHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

basoBble Joruyeckue JeMCTBUA:

BBISIBJISIT M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEeMaTHYECKHX
O00BEKTOB, TOHATHUN, OTHOIICHHH MEXIYy MOHATHUSAMHU, (OPMYIHUPOBATH OMpPEACICHUS
NOHATHM, yCTaHAaBIMBAaTh CYLIECTBEHHBIM MPU3HAK KIACCU(PUKALNMK, OCHOBAHUS JUIS
0000111eHUsI U CpaBHEHUS, KPUTEPUU MPOBOJAUMOIO aHAJIN3a;

BOCIPUHUMATD, (DOPMYIUPOBATH U MPEeOOPa30BBIBATH CYKIECHUS: YTBEPAUTEIbHBIC
U OTpHULaTeNIbHbIE, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIITH MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTUBOPEUMS B
(dakTax, TaHHbIX, HAOMIOACHUIX U YTBEPKICHUAX, NPe/IaraTb KpUTEPUH 7Sl BBISIBICHUS
3aKOHOMEPHOCTEMN U ITPOTUBOPEUHNIA;

JiefaTh BBIBOJIBI C UCTIOb30BAaHUEM 3aKOHOB JIOTHKHU, AETYKTUBHBIX U UHYKTUBHBIX
YMO3aKJII0YEHHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEJIBHO JI0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPIKIACHUI
(mpsiMble ¥ OT TPOTHBHOTO), BBICTpPAWBATh AapPryMEHTAIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHS U BBIBOIBL;

BbIOMpaTh COco0 pelleHus yd4eOHOM 3a1ayuu (CpaBHHMBATH HECKOJIbKO BapHUaHTOB
peleHusi, BIOMpaTh Hambosiee MOAXOIAMINNA C YUETOM CAMOCTOSTENBHO BbIJIEICHHBIX
KPUTEPHEB).

Bba3oBble ncciieqoBaresbcKme 1eiCTBHA:

UCIIOJIb30BAaTh  BOMPOCHI KaK MCCIEAOBATEIIbCKUNA HHCTPYMEHT IIO3HAHMUS,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIKME MPOTUBOpEYHE, MpoOJIeMy, yCTaHABIMBATh
UCKOMOE M JaHHOE, (JOPMHUPOBATH THUIOTE3Y, ApPTyMEHTUPOBAThH CBOIO MMO3UINI0, MHEHUE;

MPOBOAUTH CAMOCTOSTEIbHO CIUIAHWPOBAHHBIA 3KCHEPUMEHT, HUCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eckoro oOBbeKTa, SBICHUA, Ipoliecca,
BBISIBJICHUIO 3aBHCHUMOCTEH MEXKTy OOBEKTaMHU, SIBICHUSMU, TIPOIIECCaMU;

CaMOCTOSITENbHO (OpMYyJIHUpPOBaTH O00OOIIEHHS W BBIBOABI [0 pe3yJibTaTaM
NPOBEAEHHOTO HAOIOACHUSA, WCCIEIOBAHUA, OICHMBATH OCTOBEPHOCTH IOJTYYEHHBIX
pe3ybTaToOB, BEIBOJIOB U 000OIIECHU;

IPOrHO3MPOBAaTh BO3MOYKHOE pPa3BUTUE IIpollecca, a TaKXKe BbIABUIATh
IPEIIOJIOKEHHS O €r0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PatGora ¢ undgopmanueii:

BBISIBIISTH Je(UIIUTHI MHPOPMAIIUHU, TAHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha BOIIPOC
U JUIS peLIeHUs 3a/1a4H;



BbIOMpPAaTh HMH(OPMALMIO W3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, AHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBaTh M MHTEPIPETUPOBATH HMH(OPMALMIO pPa3IUYHBIX BUAOB M (HopM
IpE/ICTAaBICHUS;

CTPYKTYpHpOBaThb HHGOpPMAIMIO, TNPEACTaBIATh €€ B pa3IuyHbIX (Qopmax,
WUTIOCTPUPOBATH I'paruecky;

OLIEHUBATh HAJA&KHOCTh HMH(OPMAIMU 10 CAMOCTOSITENIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBbIE YHHBepPCcATbHbIe yueOHbIe el cTBUS

Oo0wmenue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBUSIMH H
[EeNsSIMA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX H
NMUCHMEHHBIX TEKCTaX, /JaBaTh MOSCHEHHS MO XOAY PEIICHUsS 3a/1adi, KOMMEHTHPOBATh
HOJTy4YEHHBIN pe3ybTar;

B XoA€ OOCYXIEHHS 3aJaBaTb BOMPOCH MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOIeMbl, pemaeMoil 3aayd, BBICKA3bIBATh WJCH, HAICJICHHbIE HA TOMCK pPELICHUS,
COTIOCTABIISITh CBOM CYXACHUS C CYXICHUSIMH JAPYyTUX YYacTHUKOB JTHAJIOTA,
OOHapyXHMBATh pa3lW4Me U CXOJCTBO MO3HIHUH, B KOPPEKTHOH (hopme (opMyIHpOBaTh
pa3HOTJIacHsl, CBOM BO3PaKCHUS;

NPEJCTABIATh PE3yNbTaThl PEHICHUs 3aJadd, OKCIEPUMEHTa, WCCIIEAOBaHus,
MPOEKTa, CAMOCTOSITETILHO BBIOUPATh (JOpMAT BBICTYIUICHUS ¢ YYETOM 3314 NPEe3eHTALUN
1 0COOCHHOCTEHN ayJIMTOPHUH.

PeryasitTuBHbIC YHHBeEpPCAJbHbIC y4eOHbIC AeHCTBUS

Camoopranuszanus:

COCTaBJISITh IUIaH, JITOPUTM PEILICHU 3a/1a41, BBIOUPATh CIIOCO0 PELICHHs ¢ YUETOM
UMEIOIUXCSI  PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BApUAHTHI PELICHUN C Y4ETOM HOBOM MH(pOpMAIIH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJJIEKT:

BJaJIeTh HaBBIKAMM I103HABATEIbHOM pe(pIeKCHH KaK OCO3HAHMSA COBEpPIIAEMbIX
NEUCTBUI U MBICIUTENBHBIX MPOIECCOB, HMX Ppe3yibTaTOB, BIAJAETh CcrOco0aMu
CaMOIPOBEPKH, CAMOKOHTPOJIS IMpollecca U pe3ysibTaTa pelIeHUs MaTeMaTUYecKOn
3a]1a4H;

NpeBUIETh TPYTHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IPU PEIICHUH 33]]a4l, BHOCUTD
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LENU M YCIOBHUSM, OOBIACHATH NPUUYUHBI
JOCTUKEHUS U HEJOCTUKEHUS PE3YNIbTATOB JIEATEIbHOCTH, HAXOUTh OMIMOKY, 1aBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHaAs 1eSITEIbHOCTD:

INOHUMATh M MCII0JIb30BaTh NIPEUMYIECTBA KOMAaHHON U MHANBUYaIbHON PabOTHI
IIPU peLIeHUH y4eOHBIX 3a7a4, IPUHUMATh LI€JIb COBMECTHOM AESITENILHOCTH, INTAHUPOBATh
OpraHu3allMi0 COBMECTHOM palOTHI, pacCHpenensTb BUABI pPabOT, JAOroBapUBATHCA,
o0Cy>KaaTh IpOLECC U Pe3yabTaT paboThl, 00001aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBAaTh B TpyHmoBbIX ¢opmax paboTel (0OCyxaeHusi, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBbI» U UHBIE), BBIIOIHITH CBOIO YacTh padOThl U KOOPAUHUPOBATH CBOU



NENCTBUS C IPYTMMHU WIEHAMH KOMaH/[Ibl, OIIEHUBATh KaYyeCTBO CBOETO BKJa/Ja B OOIIUN
MOPOIYKT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM YUYACTHUKAMU B3aUMOJICUCTBHUS.

IMPEAMETHBIE PE3YJIBTATbBI

K konny o6yuenus B 10 kiracce o0yuaromuiics MoyiyduT CleAyONUe IPeIMETHbIE
pe3ysbTaThl 1O OTAEIBHBIM TeMaM palboueill mporpaMmMbl y4eOHOro Kypca «Amnredpa u
Hayajia MaTEMaTUYECKOTO aHAJIN3a»:

Yuciia 1 BHIYUCICHUS:

CBOOOJHO OINEpPUPOBATH MOHATHUAMM: pPAlMOHAJIBHOE YMCIO, OECKOHEUYHas
nepuoandeckas JpoOb, MPOLEHTHI, UPPALUOHATIBHOE YUCII0, MHOYKECTBA PAllUOHAIBHBIX U
JIEUCTBUTEIIBHBIX YHCEII, MOJIYJIb JEUCTBUTEIBHOTO YUCIA;

OPUMEHTh OpOOM M MPOLEHTHI JUIsl pElIeHMs] MPUKIAAHBIX 3a7ad U3 Pa3IMYHBIX
OTpaciiel 3HaHUM U PeAIbHOU KU3HU;

OPUMEHITh NPUOIMKEHHBIE BBIYUCICHUS, MpaBUia OKPYTJEHUS, NPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYMCIICHUN;

CBOOOJHO ONEpPUPOBATh MOHATUEM: CTEIEHb C LEJIbIM MTOKA3aTENIEM, HCIIOIb30BaTh
HOIXOASILY 0 (OPMY 3alMCH JEHCTBUTENBHBIX YUCEN JAJIS PeIIeHHs MPAaKTUYECKHUX 3aj1a4
Y TIPEJICTaBJICHMS 1aHHBIX;

CBOOOJHO OIEpPUPOBATHh MOHATHEM: AapU(PMETHUECKH KOpPEHb HaTypalbHOU
CTEIICHH;

CBOOOIHO OMEpUPOBATh MOHATHEM: CTENEHb C PAllMOHAIBHBIM MTOKA3aTEJIEM;

cBOOOJIHO OTMIEPUPOBATH MOHATUAMMU: JIOrapu(M YUCIIa, TECATUUHBIE U HaTypalbHbIE
jgorapu@msl;

CBOOOJHO ONEpUpPOBATh MOHSTUSIMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHIE€HC
YHUCJIOBOT'O apTyMEHTa;

ONEPUPOBATH NOHATUAMM: APKCHHYC, APKKOCMHYC M apKTaHI'€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUs] M HEPAaBEHCTBA:

CBOOOJIHO OINEpPUpPOBATh TOHATHUSIMH: TOXIECTBO, YypaBHEHHE, HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSA-CIIEICTBYS, PABHOCWIbHBIE HEPABEHCTBA,

NPUMEHSITh pa3InYHbIe METO/Ibl pEUICHUS PallUOHANIBHBIX U JPOOHO-pallMOHAIBHBIX
YPaBHEHUMN, IPUMEHATh METOJ HHTEPBAJIOB JJIsl PEILICHUS] HEPABEHCTB;

CBOOOTHO OTIEPUPOBATH MOHIATUSIMHU: MHOTOWIEH OT OJJHOW NIEpEeMEHHON, MHOTOUJIEH
C 1enbIMU KO3 (UIIMEeHTaMH, KOPHU MHOTOYJICHA, IPUMEHSATH JIeJICHHEe MHOTOYJICHA Ha
MHOT'O4JIEH C OCTaTKOM, TeopeMy be3y u teopeMy Buera s pemenus 3anayd;

CBOOOZHO OMNEpUpPOBATH MOHATUSMU: CHCTEMa JIMHEHWHBIX YypaBHEHWi, MaTpula,
ONpPEIENIUTENb MAaTPULIBI 2 X 2 ¥ €ro reOMETPUYECKUI CMBICII, UCIIOJIb30BaTh CBOMCTBA
ompenenuTens 2 X 2 s BBIUKCIEHUS €ro 3HAYEHHUs, IPUMEHSATH ONPENCIUTENN IS
pEelIeHUsI CUCTEMBl JIMHEMHBIX YpPaBHEHUN, MOJACIHMPOBATH PEAIbHBIE CHUTYallUH C
IIOMOULIBI0 CHUCTEMBI JIMHEHHBIX YpPaBHEHMH, HCCIENOBATh IOCTPOEHHBIE MOJACIN C
IIOMOILBIO MAaTPUIL U OIPEAEIUTENEH, UHTEPIIPETUPOBATH ITOJIyYECHHBIN PE3YJIbTaT;

MCII0JIb30BATh CBOMCTBA JEHCTBUI C KOPHSAMH JUIsl IpeoOpa30BaHus BbIPAKEHUN;

BBINOJIHATE IPEOOpPa30BaHUsl UYHUCIIOBBIX BBIPAXKEHUH, COAEPXKALIMX CTEHNEHH C
palMOHAIbHBIM I10KA3aTeIIEM;



UCIIOJIb30BaTh CBOMCTBa Jjorapu@moB mjig MNpeoOpa3oBaHUs JOrapuPMUUEecKUX
BBIPAKECHUU;

CBOOOHO OMEpPUPOBATH TMOHATHAMH: HUpPpAIHOHANbHBIE, TIOKa3aTeNbHBIE W
jJorapu(MUYECKUEe ypaBHEHUS, HAaXOJUTh HX PEIICHUS C TOMOIIbI0 PABHOCHUIBHBIX
NEPEXO0/I0B WIIM OCYILECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSITh OCHOBHBIE TpPUTOHOMETpHUEcKHe (GOopMyNbl g TnpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOOJIHO OMEPUPOBATH MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, TMPUMEHSITH
HeoOxoauMble (OpPMYJIBl Ui PEUICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHU;

MOJIETTUPOBATh pealibHbIE CUTYallMd Ha SI3bIKE aireOpbl, COCTaBISATh BBIPAXKEHUS,
YpaBHEHMsI, HEPABEHCTBA MO YCIOBHUIO 3aJadyM, UCCIIEI0BAaTh MOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAHHUEM arllapaTa ajareOpsl.

DyHKIMU U TPAPUKH:

CBOOOJHO ONEpUPOBATh MOHATHUAMHU: (QYHKIUSA, CIOCOObI 3adaHus (QYHKIHH,
B3aUMHO OOpaTHble (YHKIUH, KOMITO3HMIHSA (yHKIUH, Tpaduk (YHKIHUH, BBITTOIHATH
AJIEeMEHTapHbIe TpeoOpa3zoBaHus rpaduKoB (PyHKIIHIA;

CBOOOTHO OTIEPUPOBATH MOHATUSMU: 00JIACTH ONPEAETICHUS 1 MHOXKECTBO 3HAUCHUN
byHKIIMY, HYTH QYHKIIUHU, TIPOMEKYTKHA 3HAKOTIOCTOSTHCTBA,;

cBOOOIHO OTIEPHPOBATH MOHATHUAMU: YETHBIE M HEUETHBIC (PYHKINH, IEPUOANICCKIE
(GYHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl 1 MUHUMYMBbI (DYHKIINH,
HanOoJbIIIee ¥ HAaMEHbIIIee 3HaUeHNe (PYHKIIUN Ha TPOMEKYTKE;

cBOOOJIHO ONEPUPOBATH MOHATUSIMU: CTETIEHHAs (PYHKIMS C HATYPAJIbHBIM U IIEJIBIM
nokaszatenieM, rpaduk cTerneHHOW (DYHKIMU C HATypaldbHBIM M IIEIBIM ITOKa3aTeleM,
rpaguk KOpHS n-ol CTENEeHM Kak (YHKIUU OOpaTHOW CTENEeHH C HaTypalbHbIM
nokaszaTesnem;

OTIePUPOBATH MOHITUAMH: JTMHEHHAS, KBAJApAaTHUHAS U IPOOHO-IMHEHHAs (YHKIINH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEZI0BAHUE U ITOCTPOCHUE UX TPAPHUKOB;

cBOOOJIHO OTIEPUPOBATH MOHITHUAMU: TIOKa3aTeabHas 1 Jorapudmudeckas QyHKINH,
UX CBOMCTBA U TpadyKy, UCIIOIB30BaTh UX TpadUKu IS PEIICHUs] ypaBHEHHUI;

CBOOOHO  ONEpUPOBATH  MOHATUSMHU: TPUTOHOMETPHYECKAs  OKPYKHOCTH,
OTpeieJICHHEe TPUTOHOMETPHUYECKHUX (PYHKIIUN YHCIOBOTO apryMEHTa,

UCTIOJB30BaTh rpauKu QYHKIMHA 711 UCCIEAOBAHUS MPOIECCOB U 3aBUCHMOCTEH
NpU pENICHUHU 33Ja4 U3 JPYTHX yYeOHBIX NPEIMETOB M PEaTbHOHN KH3HH, BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEX1Y BEIINIHMHAMU;

Hauyana maTemaTH4ecKoro aHajimsa:

CBOOOJTHO OMEpPUPOBATH TMOHATHIMH: apuQMeTHdecKass H TeoMeTpUYecKas
nporpeccus, OECKOHEUHO YOBIBAaIOIIasi TE€OMETPUYECKAas MPOrPeccHsi, JIMHEHHBIH U
OKCTIOHEHIUALHBIA POCT, ()OpMyJia CIOKHBIX TPOIIEHTOB, UMETh MPEICTABICHUE O
KOHCTAaHTE;

MCIIOJIb30BaTh MPOTPECCUH ISl pELICHHS pealbHbIX 3a7ad MPUKIAIHOTO XapaKTepa;

CBOOOJIHO OIEPHUPOBATH TMOHSATHIMH: TOCIEIOBATENbHOCTh, CHOCOOBI 3aTaHMs
MOCJIeI0BaTENIbHOCTEH, MOHOTOHHBIE M OTPAaHUYECHHBIE MOCIIE0BATEIHLHOCTH, TOHUMATh
OCHOBBI 3apPOKICHUS MAaTeMaTHUECKOI0 aHaIn3a Kak aHalln3a 0ECKOHEYHO MaJbIX;

CcBOOOJIHO OMEPUPOBATH MOHITHUAMU: HENPEPBIBHbIE (YHKIHWH, TOYKH pPa3pbiBa
rpaduka QyHKIIMU, aCHMITOTHI Tpaduka QyHKINH;



CcBOOOJIHO ONEPUPOBATh MOHATHEM: (PYHKIIMS, HETIPEPhIBHASI HA OTPE3Ke, IPUMEHSTh
CBOICTBa HEMPEPHIBHBIX (DYHKIMN AJIs pELICHUs 3a/1a4;

CBOOOJHO ONEpUpOBaTh MOHATHUSAMM: IE€pBas U BTOpPas MPOU3BOAHbBIE (YHKLUHU,
KacaTellbHas K Tpaduky QyHKIUH;

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, POM3BEIECHUS, YACTHOIO M KOMIIO3ULIUU ABYX
(GYHKIMIA, 3HaTh IPOU3BOHBIE JIEMEHTAPHBIX (PYHKLINH;

UCMOJIb30BATh T€OMETPUUECKUNA M (PU3UUYECKUI CMBICT MPOU3BOIHOM JUIsl PEeLLCHUS
3a1ad4.

MHuoxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATh MOHATUIMU: MHOXKECTBO, ONIEpALIMU HaJ MHOKECTBAMU;

UCIIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIM anmapaTr [Uisl ONMCAHMS PEeaJbHBIX
IPOLIECCOB U SIBJICHUM, IPH PELICHUH 331a4 U3 IPYTHX yYeOHBIX IPEIMETOB;

CBOOOTHO ONIEPUPOBATH MOHATUSAMU: OIIPEIeTIEHUE, TEOPEMA, ypaBHEHHE-CIIEACTBHE,
CBOMCTBO MaTeMaTHYECKOT0 OOBEKTa, J10Ka3aTeJIbCTBO, PABHOCWIbHBIE YpaBHEHUS HU
HEPABEHCTBA.

K konny o6ydenus B 11 kiracce o0yyaromuiics MoyiyduT CIEAYyONUe IPeIMETHbIE
pe3yNbTaThl 1O OTIACNbHBIM TEMaM pabouell mporpaMMbl yuyeOHOro Kypca «Amnredpa u
Hayajla MaTEMaTUYECKOTO aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO OIEpPUPOBATH MOHATUSAMU: HATypaJIbHOE W LEJO€ YUCI0, MHOXKECTBA
HaTypaJIbHbBIX U LEJIBIX YACET, UCIIOJIb30BATh IPU3HAKU AETUMOCTH Leablx yncen, HOJ u
HOK naTypanbHbIX 4KCel U1 pelIeHHs 3a]1a4, IPUMEHATh anroput™ EBknnna;

cBOOOJIHO ONEPUPOBATh MOHATUEM OCTATKA IO MOAYJIIO, 3alIUCHIBATh HATypalbHbIC
YHClia B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJHO OMNEpUpOBaTh MOHATHUAMU: KOMIUIEKCHOE YHMCIO M  MHOXECTBO
KOMIUIEKCHBIX YHCEN, NPEJCTaBIATh KOMIUICKCHbIE 4YHCIa B anreOpanyeckoil u
TPUTOHOMETPUYECKON (opme, BBIMOIHATH apu(METUUYECKUE Olepalud ¢ HUMH U
n300pakaTh Ha KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUs] M HEPAaBEHCTBA:

CBOOOJIHO OMEpPUPOBATH MOHATUAMM: HUpPpALHOHANbHbBIE, IOKa3aTelbHbIE MU
Jorapu(pMUUECKHEe HEPABEHCTBA, HAXOIUTh MX PEUICHHS C MOMOINBIO PaBHOCHIBHBIX
MIEPEXO/I0B;

OCYIIECTBIIATh OTOOpP KOPHEH MPH PEIIeHUH TPUTOHOMETPHUECKOTO YPABHEHUS;

CBOOOJIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSThH
HeoOXoauMble (OpPMYIBl ISl PELICHHS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJHO OINEpUPOBATH MOHATHUSMHU: CHCTEMa W COBOKYITHOCTh YpPaBHEHHH U
HEPABEHCTB, PAaBHOCUJIbHBIE CUCTEMBI M CHCTEMBI-CIEJACTBUS, HAXOJUTh PpELIEHUS
CUCTEMbl W COBOKYMHOCTEH pallMOHAIbHBIX, HPPALMOHATBHBIX, MOKA3aTEeIbHBIX U
Jorapu(pMUIECKUX YPaBHEHHU U HEPABEHCTB;

pelaTh paluoHaIbHbIE, UppallMOHANIbHBIE, MTOKAa3aTelbHbIE, JorapupMudeckue u
TPUTOHOMETPUYECKUE YPABHEHHUS U HEPABEHCTBA, COAEPIKAIINE MOIYJIM U MapaMeTphl;

OPUMEHSTH TpapuIecKre METObI JUIS PEIICHUs] yPaBHEHUI U HEPABEHCTB, a TaKXKe
3a/1a4 C mapaMeTpamy;

MOJIEIMPOBATh PEAJIbHbIE CUTYallMHd Ha SI3bIKE alIreOpbl, COCTaBIATh BbIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA M UX CUCTEMBI 10 YCIIOBHUIO 3aa4H, UCCIIEI0BATh TIOCTPOCHHBIE



MOJIEJIM C MHCIIOJIb30BAaHUWEM ammapara anreOpbl, HHTEPIPETUPOBATH IOJyYEHHBIN
pe3ynbTar.

DOyHKIUH U TpapUKH:

CTpOUTHh TIpaUKH KOMIO3MLIMU (QYHKIMM € TOMOIIBIO  3JIEMEHTapHOIro
UCCJIEIOBAaHUS U CBOMCTB KOMITO3HMIIMH IBYX (PYHKIIHIA;

CTPOUTH IeoMeTpUUYecKHue oOpa3bl ypaBHEHUIl M HEPaBEHCTB HAa KOOPAUHATHOM
IUIOCKOCTH;

CBOOOJHO ONEPUPOBATh MOHATUAMHU: TPAPUKU TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHATh PYHKINHU AJI1 MOJCJIMPOBAHUS U UCCIIEI0OBAaHUSI pEasIbHBIX MPOLIECCOB.

Havyana maTemMmaTH4ecKoro anajimsa:

UCMOJIb30BaTh MPOU3BOAHYIO Ui HCCIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI;

HaXOJUTh HauOOJbllIee W HaWMEHblIEe 3HaueHUs (QYHKUUU HENPEpHIBHOM Ha
OTpE3KE;

UCIIOJIb30BAaTh IMPOM3BOAHYIO [UISl HAaXOXKJIEHUS HaWIy4yllero peueHus B
NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-3KOHOMHYECKHMX, 3aJadax, IS OIpeNeIeHUs
CKOPOCTH M YCKOPEHHS Ipolecca, 3a1aHHOTro (hopMysoi uiau rpadukoM;

CBOOOJIHO OIEPHUPOBATH MOHATHSIMU: MEPBOOOpa3HasA, ONpeACIEHHBIH HHTErpal,
HaXOJIUTh NepBOOOpa3HbIE AEMEHTAPHBIX (YHKIUI U BBIYUCIATH HHTErpail Mo (hopMyie
Hrrotona-JleiitOauma;

HaXOJUTh TUIOIAAN IUTIOCKUX QUTYp U 0OBEMBI TEJI C IOMOILBIO HHTETpaa;

UMETh IMPEACTAaBICHHE O MAaTEMaTHUYEeCKOM MOJECIMPOBAaHUM Ha IIpUMEpe
cocrtapnieHus quddepeHIuaNbHbIX YPaBHEHUH;

pemaTe MPUKIAJHBIE 33Ja4d, B TOM YHCIE COLHAIBHO-JKOHOMHUYECKOTO U
(bu3nyecKoro xapakrepa, CpeJICTBaMU MaTEMaTUUYECKOTO aHAIU3a.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KUJIACC

KosmuecTBo yacoB JIEKTPOHHbIE
Ne /i HaumeHoBaHue pa3aesioB U TeM Kontponbueie  TIpakTudeckue (undposbie)
NporpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI pecypes
MHO0XeCTBO NeiCTBUTEIbHBIX YHCEII.
1 MHorounensl. Panmonaibabie ypaBHEHHUS 24 1
1 HepaBeHCTBa. CHUCTEMbI TUHEWHBIX
yYpaBHEHUI
) Oyukuun u rpaduxu. CteneHHas 12 1
(GYHKITUS C IIeJIBIM TTOKa3aTeIeM
3 Apubmerndyeckuii KOpeHb N-Oi CTENEHHU. 15 1
HppannoHaibHble YpaBHEHHUS
4 [TokazarenpHas QyHKUHS. 10 1
[Toka3aTenpHblEe ypaBHEHUS
5 Jlorapudmuueckasi GyHKIIUS. 18 1
Jlorapudgmuieckue ypaBHEHUs
6 TpUroHOMETpUYECKHE BBIPAXKEHUS U 2 1
ypaBHEHHUsI
7 [TocnenoBaTenbHOCTH U MPOTPECCUA 10 |
8 HenpepoiBublie pynkumu. [IponsBoanas 20 1
9 [ToBTOpEHME, O606HI€HI:IC, 5 )
cuUcTeMaTH3alus 3HAHUM
OBIIEE KOJIMYECTBO YACOB IIO 136 10 0

[TPOTPAMME




11 KUIIACC

KosnvecTBO 4acon DJIeKTPOHHBbIE
No /it HanmeHoBaHue pa3iesoB U TeM T LRI | ro— (uu¢posbIe)
MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIEC
padoThI padoThI pecypeb
1 I/ICCJICI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 2 1
IIPOU3BOIHOM
2 [TepBooOpa3Hast u uHTErpas 12 |
3 ['paduku TPUTOHOMETPUUYECKUX PYHKIUH. 14 1
TpuronoMerprueckre HepaBeHCTBA
4 WppauumoHaibHble, IOKa3aTebHbBIE U 24 1
JorapuMUIECKUE HEPaBEHCTBA
5 KomruiekcHble uncia 10 1
6 HarypanbHbie U 1esbie Ynciia 10 1
Cuctemsbl palliOHaIbHBIX,
7 VppalFOHAIIBHBIX [T0KA3aTEIbHBIX U 12 1
Jorapu(MUIECKUX YpaBHEHUI
8 3ajauu ¢ mapaMmeTpaMmu 16 1
9 [ToBTOpEHME, 0606HJ;€HI:I€, 16 )
cucTeMaTH3alus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1IO 136 10 0

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE
10 KUJIACC

Ne

/o

Tema ypoka

MHokecTBO, onepanuu Haj
MHOKECTBAMH U UX CBOMCTBA

KoanuecTBO 4acos

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHMs

JIEKTPOHHbIE
uu@poBbIe
oOpa3oBaTe/ibHbIE

pecypchl

Jwnarpammel Oinepa-Benna

[IpuMeHeHne TEOpETUKO-
MHO’KECTBEHHOTI'O anmnapara Jyis
penieHus 3aaad

PammonannHEIE uncna.
OOBIKHOBEHHBIE U JECITUYHBIE
JpOOH, TIPOLICHTHI, OECKOHEUHBIE
MEPUOTUYECKHUE APOOH

Panuonansabie yncina.
OOBIKHOBEHHBIE U JECITUYHBIE
JpOOH, TIPOLICHTHI, OECKOHEUHBIE
MEPUOTUYSCKHUE APOOH

[Tpumenenue npobeii U IPOIEHTOB
JUTSI pEIICHHMSI IPUKIIATHBIX 33129

[Tpumenenue qpoGeit 1 MPOIIEHTOB
JUISL pELIEHUS] TPUKJIAIHBIX 3a7a4
JleficTBUTENIbHBIEC YHCIIA.
Pannonansurie u
MppalvOHAJIbHBIC YKCIa




10

Apubmerndeckue orneparuu C
NEHCTBUTENBHBIMU YHCIIAMU

Monyinb 1€MCTBUTENBHOTO YUCIIA
M €r0 CBOICTBa

11

[IpubnmxEHHBIE BHIYUCICHUS,
IpaBujia OKPYTJIEHUs, IPUKHUIKA U
OLICHKA PE3yJIbTaTa BBIYMCICHUI

12

13

14

15

16

OCHOBHBIE METO/IBI PELICHUS
HEJBIX U JPOOHO-paIIOHATBEHBIX
YpPaBHEHUI U HEPABEHCTB

OCHOBHBIEC METOJIbI PEIICHUS
HEJIBIX U APOOHO-PAIMOHATIBHBIX
YpaBHEHHI U HEPABEHCTB

OCHOBHBIE METO/IbI PEILLICHUS
HEJBIX U APOOHO-PAIMOHATIBHBIX
YPaBHEHUU U HEPABEHCTB

MHOrouieHsl OT OJJHOU
nepeMeHHou. Jlenenue
MHOTO4JI€Ha HA MHOTOUJIEH C
octatkoM. Teopema besy

MHoOrouseHsl ¢ HeNbIMU
kor¢ppunrentamu. Teopema Buera

17

18

Pemrenue cucreM JIMHENHBIX
YPaBHEHUU

Penrenue cucteM JTMHEHHBIX
YpaBHECHUU

19

Matpuiia cucTeMbl TUHEHHBIX
ypaBHeHU. OnpenenuTenb
MaTpULbl 2X2, ero




FGOMeTpI/I‘IeCKI/Iﬁ CMBICII 1
CBOﬁCTBa; BBIYHMCJIICHHUEC €T'O
3HAa4YCHUA

20

21

Onpenenutenb MaTpUILbl 2X2, €ro
r€OMETPUYECKUN CMBICIT U
CBOMCTBA; BEIUMCJICHUE €r0
3HAYCHUS

[IpuMeHeHue onpenenuTens ais
PELLIECHUS] CUCTEMBI JIMHEUHBIX
YpaBHEHUU

22

Pemenue npuknagHeIx 3a1a4 ¢
IIOMOIIBI0 CUCTEMBI JIMHENHBIX
YpaBHEHUU

23

Pemenue npuknagHeIx 3a1a4 ¢
IMIOMOIIBI0 CUCTEMBI JIMHENHBIX
YpaBHEHUU

24

KonTponbHas pabora:
"PamionanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI TMHENHBIX
ypaBHEHHN"

25

DyHKIIUS, CIOCOOBI 3aaHUs
bynkiuu. Bzanmuo obpaTHbie
¢byuxuuu. Komnosunus pyHkuui

26

27

['paduk QyHKIMHU. DIIeMEeHTapHbIE
npeobpa3oBaHus rpaduKoB
byHKIHI

OO6nacTh onpeneneHus u
MHOYECTBO 3HAYCHUN (YHKIIHH.
Hynu ¢pynkumu. [pomexyTku
3HAaK MMOCTOSHCTBA




28

29

30

UETHbie 1 HEUETHBIC (DYHKITUU.
[leproguueckue GyHKIUN.
[IpoMeKyTKM MOHOTOHHOCTH
byHKIIH

MakcuMyMbl 1 MUHUMYMBI
¢yukuuu. Hanbonbiee n
HauMEHbIIIee 3HaUeHUEe (PYHKIINU
Ha IIPOMEXKYTKE

JIunelinas, kBagpaTu4yHas U
IpOoOHO-THHEHHAST PYHKIIUU

31

DJIEMEHTAPHOE UCCIIEOBAHUE U
MOCTPOCHHE TPAPHUKOB ITUX
byHKIMI

32

DJIEMEHTAPHOE UCCIIEOBAHUE U
MOCTPOCHHE TPAPUKOB ITUX
byHKIHI

33

CTrerneHnb ¢ LENBIM ITOKa3aTeIeEM.
bunom Hrrotona

34

35

CTereHsb ¢ IeJIbIM oKa3aTeIeM.
bunom HeroTona

Crenennas QyHKIus ¢
HaTypaJIbHBIM U LETBIM
nokaszarenieM. E€ cBolicTBa U

rpadux

36

37

KonTponbHas pabora: "CrenenHas
¢yukuus. E€ cBoiicTa u rpapux”
Apudmernyeckuii KOpeHb
HaTypaJbHOU CTENIEHU U €TO
CBOMCTBA




38

ApudmeTndyeckuii KOpeHb
HaTypaJIbHOW CTETICHH B €TO
CBOICTBa

39

[IpeoOpazoBaHusi YUCITOBBIX
BBIPQKCHUH, COACPKAIINX
CTETICHU W KOPHU

40

41

42

43

[IpeoOpazoBaHusi YUCITOBBIX
BBIPAYKEHUH, COJEPKALIUX
CTETICHU ¥ KOPHH
[IpeobpazoBaHusi YUCTOBBIX
BBIPa)KCHUH, COJIEPIKAIINX
CTENIEHU U KOPHU
UppannonanbHble ypaBHEHHUS.
OCHOBHBIE METOJIBI PEIICHUS
UppallMOHAIBHBIX YPaBHEHUIN
UppannonanbHble ypaBHEHHUS.
OCHOBHBIE METOJIBI PEIICHUS
UppallMOHAILHBIX YPaBHEHUIN

44

HppanuonanbHble ypaBHEHUS.
OCHOBHBIE METO/IBI PELLICHUS
UPPALMOHAIBHBIX YPAaBHEHUI

45

PaBHOCHITbHBIE IEPEXO/IBI B
peLIeHNH UPpaLlMOHAIBHBIX
YpaBHECHUU

46

PaBHOCUIIBHBIE TIEPEXO/IBI B
pELIEHNH UPPaLUOHAIBHBIX
YpPaBHECHUU




47

PaBHOCHIIbHBIE ITEPEXO/IBI B
peLIeHNN UPPALTMOHAIBHBIX
YpaBHEHUU

48

PaBHOCHIIBHBIE IEPEXOABI B
peLIeHNN UPPALTMOHAIBHBIX
YpaBHEHUU

49

CaoiicTBa U rpauK KOpHS n-oi
CTEeTeHU KaK (PYHKIIMU 0OpaTHOU
CTETICHU C HAaTypaJTbHBIM
noKazaTesieM

50

51

CaoiicTBa U rpauK KOpHS n-oi
CTETeHN KaK (PYHKIIUU 0OpaTHOU
CTETICHU C HaTypaJIbHBIM
MoKazareaeM

KonTtponwshas padota: "CsoiicTBa
U rpaduK KOpHS N-OM CTENEHH.
UppanumonanbHbie ypaBHEHUS"

52

53

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

Crenens ¢ pallMOHAIbHBIM
OKa3aTeJIEM U €€ CBOMCTBA

54

55

CreneHb C palmoOHaIbHbIM
IIOKa3aTeJIEM U €€ CBOMCTBA

[TokazaTenpHas QyHKIMA, €€
CBOICTBa U rpaduk

56

57

Hcnons3oBanue rpaduka
(bYHKIMU U151 pelIeHus ypaBHEHU N
Hcnonp3oBanue rpapuka
GYHKIMH U151 pelIeHus ypaBHEHUH




IToka3zaTenbHbIC YPaBHCHUA.

58 OCHOBHBIE METO/Ibl PEIICHUS
IIOKa3aTEIbHBIX YPABHEHHUU
IloxazaTenpHble ypaBHEHUS.

59 OCHOBHBIE METO/Ibl PEIICHUS
IIOKa3aTEIbHBIX YPABHEHUU
IloxazaTenpHble YpaBHEHUS.

60 OCHOBHBIE METO/Ibl PEIICHUS
ITOKa3aTEIbHBIX YPABHECHUN
KonTponbHas padora:

61 "Iloka3zarenbHas QyHKIHS.
[Toka3arenbHble ypaBHEHUS"

62 Jlorapudm uucna. CBoiicTBa
norapupma

63 Jlorapu¢m uncna. CoiicTBa
norapudma

64 Jlorapudwm uucna. CBoiicTBa
norapupma

65 JlecaTuuHbie U HATypalbHbIE
sorapu@mbl

66 JlecaTuuHble U HATYpaJbHbIE
sorapudmbl

67 [IpeoOpazoBaHue BeIpaXKEHUH,
COJIepIKaIuX JJOTapuPMBbI

68 [IpeobpazoBaHue BhIpaKEHUH,
coJiepKaIux Jorapudmol

69 [TpeoOpazoBaHue BhIpaXKEHUH,

coJiepKalux JJorapupMel




70

71

Jlorapudmuueckas QyHkius, eé
CBOIiCTBa U rpaduK

Jlorapudmuueckas QyHkius, eé
CBOICTBA U rpauk

72

73

Hcnons3zoBanue rpaduka
GYHKIIMU AJ1s pellieHus] ypaBHEHHHA

Hcnonb3oBanue rpaduka
(GYHKIUU JJ1s pEelieHUs] YpaBHEHUM

74

75

76

77

Jlorapudgmuueckue ypaBHEHUS.
OCHOBHBIE METO/BI PELLICHUS
Jorapu(MUYECKUX ypaBHEHUI

Jlorapudgmuueckue ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX YpaBHEHUN

Jlorapupmuueckre ypaBHEHUS.
OCHOBHBIE METO/IbI PELLICHUS
JorapupMUUECKUX YpaBHEHUN
PaBHOCUIIBHBIE IEPEXOABI B
pelIeHUH JoTapuPMUIECKUX
YpaBHEHUU

78

PaBHOCHIIBHBIC TIEPEXOBI B
peIIeHNU! JorapuPMUIECKUX
ypaBHEHUU

79

KonTponbHas pabora:
"Jlorapupmuueckas QyHKIuUS.
Jlorapudmuueckue ypaBHeHus"

80

CI/IHYC, KOCHUHYC, TAHTCHC U
KOTAHI'CHC YMCJIOBOT'O apryMCHTA




CI/IHYC, KOCHHYC, TAHI'CHC U

81 KOTaHI€HC YMCJIOBOI'O apryMeHTa

22 ApKCUHYC, apKKOCUHYC U
ApKTAaHTeHC YHCIOBOTO apTyMEHTa

33 ApKCHHYC, apKKOCUHYC U
ApKTAHI'€HC YMCIOBOTO apryMeHTa
Tpuronomerpuueckas

24 OKPY>KHOCTb, OTIPE/ICTICHHE
TPUTOHOMETPUUECKUX (PYHKIIUN
YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas

25 OKpPY>KHOCTb, OTIPE/ICTICHHE
TPUTOHOMETPUUECKUX (PYHKIIUN
YHCIIOBOTO apTyMEHTa

26 OCHOBHBIE TPUTOHOMETPUICCKHE
dbopMyIIbI

27 OCHOBHBIE TPUTOHOMETPUUECKHE
bopMyJibI

23 OCHOBHBIE TPUTOHOMETPUIECKHE
dbopMyIibI

29 OCHOBHBIE TPUTOHOMETPUUECKHE
dbopMyibI

90 [IpeoGpazoBanue )
TPUTOHOMETPUYECKHUX BBIPAKCHUH

91 [IpeoGpazoBanue )
TPUTOHOMETPHUYECKHUX BBIPAKEHUI

90 [TpeobpazoBanue

TPUTOHOMETPUYECKHUX BBIPAKEHUN




93

94

[IpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAKCHUH

PelieHre TpUroHOMETPUUECKUX
YpaBHEHUU

95

96

Pemenue TpuronoMeTpuueckux
YpaBHECHUU

PelieHre TpUroHOMETpUYECKUX
YpaBHEHUU

97

98

99

Pemienne TpuroHOMETpUYECKUX
YpPaBHEHUU
Pemenue TpuroHoMeTpruueCKux
YpaBHEHUU
Pemienne TpuroHOMETpUYECKUX
YpaBHEHUU

100

101

Pemienue TpuroHOMETpUYECKUX
YpPaBHEHUU

KonTtponpsHnas padora:
"TpuroHoMeTpuyeCKue
BBIPAKEHUS U
TPUTOHOMETPUYECKHE YPaBHEHUS"

102

ITocenoBaTEILHOCTH, CIIOCOOBI
3aJlaHus IT0CJIEN0BATEILHOCTEMN.
Metoa MmaTeMaTHUECKOM
UHIYKIAH

103

MOHOTOHHBIE U OTPAaHUYEHHBIE
nocjenoBaresbHOCTH. Mctopus
aHann3a 0ECKOHEUYHO MaJIbIX

104

Apudmernyeckasi mporpeccus

105

['eomeTpuueckas mporpeccus




106

107

beckoneyHo yObIBaromast
reoMeTpHuUecKas IPOrpeccus

CymMmma OecKOHEYHO yObIBaromen
T€OMETPUIECKOU MPOTPECCHH

108

JIMHENHBIN U SKCIIOHEHITNAIbHBIN
poct. Hucno e. @opMyJia CIOKHBIX
MIPOLIEHTOB

109

110

111

112

JIMHENHBIN U DKCIIOHEHITNAIbHBIN
poct. Yucno e. DopMyiia C0KHbIX
MIPOLICHTOB

Hcnonp30BaHue Nporpeccuu AJis
pELICHUS PeaJbHbIX 3a1a4
MIPUKJIATHOTO XapaKTepa
KonTponpsHas padora:
"IlocnenoBaTenbHOCTH U
nporpeccun”

HemnpepbiBHbie QyHKIMHT 1 UX
CBOIICTBa

113

Touka pa3pbiBa. ACUMIITOTHI
rpadukoB GyHKIUI

114

115

CaoticTBa (hyHKIIMIA HETTPEPHIBHBIX
Ha OTpe3Ke
CaoticTBa (hyHKIIMIA HETTPEPHIBHBIX
Ha OTpPE3Ke

116

117

Meron UHTEpBAJIOB JIJIsl PELICHUS
HEPaBEHCTB
Merton uHTEpBAIOB I pELICHUS
HEPaBEHCTB




118

119

120

121

122

Merton MHTEpBANIOB AJI pEUICHUS
HEPaBEHCTB

[IprmMeHeHne CBOMCTB
HENPEPBhIBHBIX QYHKIUN AJIs
peuieHus 3aaa4d

[IprmMeHeHne CBOMCTB
HENPEPBhIBHBIX QYHKIUN AJIs
peuieHus 3aaa4

[IepBas u BTOpast NpOU3BOAHBIE
byHKIIN

Ornpenenenue, reOMETpUYECKUI
CMBICJI IPOU3BOTHOM

123

124

Onpenenenue, pU3NIECKUil CMbICIT
MIPOX3BOTHOMN

YpaBHEHUE KacaTeIbHOU K
rpaduky QyHKIIMU

125

126

YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIUN
[TpousBoaHbIE TEMEHTAPHBIX
byHKIMI

127

[Ipoun3BogHbIE AIEMEHTaPHBIX
byHKIHI

128

[IpownsBoaHas CymmBel,
MIPOU3BEICHUS], YACTHOTO U
KOMITO3HUITUU (QYHKITHI

129

[Tpou3BoiHAs CyMMBI,
IIPOU3BEACHMSI, YACTHOTO U
KOMIO3UIMU (HYyHKUIUN




[TpousBoiHAs CyMMBI,

130 MIPOMU3BEICHUS, HACTHOTO U 1
KOMIIO3ULIMU (PYyHKUIUN
131 ‘I'<OHTpOJIBHa$I 1:'>'a60Ta: 1 1
[IponsBoaHas
[ToBTOpEeHME, 000OIICHNHE,
132 cucTeMaTH3alus 3HaHW: 1
"YpaBuenus"
[ToBTOpeHue, 060061ICHUE,
133 CUCTEMATH3AIUA 3HAHUU: 1
"®yHknun"
134 HToroBast KOHTposbHAs paboTa 1 1
135 HToroBast KOHTposbHAs paboTa 1 1
136 [ToBTOpEHME, 0606u1eH1:Ie, 1
CHCTEeMAaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO HACOB I1O 136 10

I[TPOI'PAMME




11 KUIIACC

Ne

n/n

Tema ypoka

[IpuMeHeHne Tporu3BOHOM K
UCCIeA0BaHUIO0 PYHKIIUN Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoauuyecTBo 4acoB

Bcero

KoHTpoJubHbIe
padoThI

IIpakTH4eckue
padoThI

Hara
HU3y4eHHs

DJIeKTPOHHBbIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne Npon3BOAHON K
UCCIIeZIOBaHUIO (DYHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne nNpon3BOAHON K
UCCIIeZIOBaHUIO (DYHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne IpON3BOAHON K
UCCIIeIOBAaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpruMmenenne npou3BOIHON K
UCCTIEOBaHUIO0 (PYHKIIUM HA
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpruMmeHenne npou3BOIHON K
UCCTIEOBaHUIO0 (PYHKIIUIA HA
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxxnenne HanOOJIbIIEro 1
HAaWMEHBIIIETO 3HAUYCHUS
HENpephIBHOW (DYHKIIMH HA
OTpE3Ke

Haxoxxnenne HanOOJIbIIIEro U
HAaUMEHBIIIETO 3HAUCHUS




HEeNpephIBHON (pyHKIIMH Ha
OTpe3Ke

Haxoxaenre HanOobIIero u
HAUMEHBIIIETO 3HAYCHHUS
HENpephIBHON (pyHKIIMH Ha
OTpe3Ke

10

Haxoxnenne HanOoIbIIErO U
HAUMEHBIIIETO 3HAUCHUS
HEMPEePBHIBHOW (PYHKIIUH HA
OTpEe3Ke

11

12

13

14

15

16

Haxoxnenne HanOoIbIIEro U
HAUMEHBIIIETO 3HAUCHUS
HEMPEePHIBHOW (PYHKIIUH HA
OTpe3Ke

HaxosxeHre HanOoIbIIero u
HAaUMEHBIIIETO 3HAYCHHS
HENpephIBHOW (DyHKIIMH HA
OTpe3Ke

[Ipumenenne npon3BOAHOMN HJIst
HaXO0XJCHUS HAUJTy4IlIeTro
pelIeHUs B IPUKIAAHbIX 3a/1adax

[Ipumenenne npon3BOAHOMN HJIst
HaXO0XJCHWS HAUJTy4IlIeTro
pEelIeHNs B IPUKIAAHBIX 3a/1adyax

[IpuMeHeHne NPON3BOIHON IS
OIIPEJCIICHNs] CKOPOCTH U
YCKOPEHHs IpoLiecca, 3aJaHHOTO
dopmyroii unu rpadpukom
[IpuMeHeHne pON3BOAHON IS
OIPEICIICHNs] CKOPOCTH U




YCKOPCHU ITponccca, 3aIaHHOI0

dbopmynoit wim rpaduKom

17 Kommo3zurus hyHKImi

18 Kommo3zurus hyHKIui

19 Kommo3zurus hyHkImi
['eomeTrpuueckue 0O6pasb

20 YPaBHEHU HA KOOPJIMHATHOM
MJIOCKOCTH
['eomeTrpuueckue 0O6pasb

21 YPaBHEHHUU Ha KOOPAUHATHON
MJIOCKOCTH
KonTponbHas padora:

22 "UccnenoBanue QpyHKIUM ¢
MMOMOUIBIO TPOU3BOAHOM"

23 [TepBooOpa3Hasi, OCHOBHOE
CBOICTBO MEePBOOOPA3HBIX
[TepBooOpa3HbIC TEMEHTAPHBIX

24 ¢bynxuui. [IpaBuna HaxoxaeHUS
NEePBOOOPA3HBIX
[TepBooOpa3HbIC TEMEHTAPHBIX

25 bynkuwmii. [IpaBuna HaxoxACHUS
NEPBOOOPA3HBIX

26 Hurerpan. ['eomerpruueckuii
CMBICJI UHTETpaia
Brruncnenue onpenenéHHOro

27 uHTerpana no ¢popmyne Herotona-

JleiiOnuma




Brruucnenue onpenenéHHOro

28 uHTerpana mo ¢popmyne HerotoHa-
JleitOHM1IA
[Iprumenenne unaTerpana ajis

29 HaXOXKIIEHUS TUIOMAAEN TUTIOCKUX
¢$uryp
[Iprumenenne uaTerpana ajs

30 HaX0XJIEHUSA 00HEMOB
TEOMETPUUECKUX Tell

31 [Ipumeps! pemenuit
b depeHIuaNbHbIX YpaBHEHU N

32 [Ipumeps! pemenuit
muddepeHITuaNIbHBIX YPaBHEHU N
MaremaTudeckoe MOACIIUPOBAHHE

33 pEATBHBIX MPOLECCOB C TOMOIIBIO
b depeHITnaNIbHBIX YpaBHEHUH

34 KonTponsHas padora:
"[lepBooOpa3Has u uHTEerpan”

35 Tpuronomerpudeckue QyHKIINH,
UX CBOMCTBA U TpaduKu

36 Tpuronomerpudeckue GyHKIUH,
UX CBOMCTBA U TpaduKu

37 Tpuronomerpudeckue GyHKIUH,
WX CBOICTBA U rpaduKu

33 Tpuronomerpudeckue QyHKIINH,
UX CBOMCTBA U TpaduKu

39 Tpuronomerpudeckue GyHKIUH,

UX CBOMCTBA U rpaduKu




40

Ot60p KOpHEH
TPUTOHOMETPUYCCKHUX YPaBHCHHUN
C TIOMOIIBIO
TPUTOHOMETPUIECKOM
OKPY)KHOCTH

41

42

OTt60p KOpHEH
TPUTOHOMETPUYECKUX YpaBHEHUN
C IIOMOIIBIO
TPUTOHOMETPUYECKOU
OKPY>KHOCTH

OTt60p KOpHEH
TPUTOHOMETPUIECKHUX YPaBHCHHUN
C IIOMOIIbIO
TPUTOHOMETPUYECKOU
OKPY>KHOCTH

43

OTt60p KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHUIN
C TIOMOIIbIO
TPUTOHOMETPUUYECKOMN
OKPY)KHOCTH

44

45

46

Pemenne TpuroHOMETpUYECKUX
HEPaBEHCTB
Pewenne TpuroHoMeTpUUECKUX
HEPaBCHCTB
Pelrenne TpUroHOMETpUUYECKUX
HEPaBEHCTB

47

48

Pelienre TpUroHOMETPUUECKUX
HEPaBEHCTB

Konrponsnas pabora: "['padpuku
TPUTOHOMETPUICCKHUX (PYHKITHA.




Tpuronomerpuueckue
HepaBeHCTBA"

OCHOBHBIC MCTOAbI PCIICHUA

49 MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKAa3aTeJIbHBIX HEPABCHCTB

51 OcHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE€ METOJIbI PEILICHUS
MOKA3aTeIbHBIX HEPABCHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE€ METOJIbI PEIICHUS
Jorapu(MUYECKUX HEPABEHCTB

55 OCHOBHBIE€ METOJIbI PEIICHUS
JorapuMUUIECKIX HEPABEHCTB

56 OCHOBHbBIE METO/IbI PEILICHUS
Jorapu(MUYECKUX HEPABEHCTB

57 OCHOBHBIE METOJIbI PEIIICHUS
MPPALMOHAJIBHBIX HEPABEHCTB

53 OCHOBHbBIE METO/IbI PEILICHUS
HUPPALMOHAILHBIX HEPABEHCTB

59 OCHOBHBIE METOJIbI PEIICHUS
UPPALMOHAIIBHBIX HEPABEHCTB

60 OCHOBHbBIE METO/IbI PEIICHUS
UPPALIMOHAJIBHBIX HEPABEHCTB

61 ['padmueckre METOIBI pelIeHUS

UPPALMOHAIBHBIX YPAaBHEHUI




62

63

['padmueckre METOIbI pelIeHUs
UppallMOHAIBHBIX YPaBHEHUHN

I'paduueckne METOBI PELLICHUS
IIOKA3aTEIbHBIX YPABHECHUU

64

65

['padpuueckre MeTOIBI pellIeHUs
[I0Ka3aTeJIbHbIX HEPABEHCTB

I'paduueckne METOBI PELLICHUS
Jorapu(pMUYECKUX ypaBHEHUI

66

67

68

69

70

['padpuueckre MeTOIBI pelieHUs
JorapuMUYECKIX HEPABEHCTB

['padmueckre METOIbI perIeHUs
Jorapu(MUIECKUX HEPABEHCTB

['padpuueckre MeTOIBI pelieHUs
MOKa3aTeIbHBIX U
Jorapu()MUIECKUX YpaBHEHUI

I'paduyeckre METOIBI PEIICHHUS
MOKa3aTeIbHBIX U
Jorapu(MUIECKUX YpaBHEHUI
I'paduyeckre METOIBI PEIICHHS
MOKa3aTeIbHBIX U
Jorapu(MUIECKUX HEPABEHCTB

71

I'paduyeckre METOIBI pEIICHHS
MOKa3aTeIbHBIX U
Jorapu(GMUIECKHUX HEPABESHCTB

72

KonTponbHas pabora:
"UppauroHalibHbIE,
MOKa3aTeJIbHbIC U
jorapuMUIECKUe HepaBeHCTBA"




73

74

75

KomiuiekcHeie uncna.
AnreOpanueckas u
TPUrOHOMETpHUUECKasi (POPMbI
3alMCU KOMILUIEKCHOTO YHCIIa

KomrmiekcHbie ymcna.
Anrebpanueckas u
TPUTOHOMETPHYECKast (HOPMBI
3aMycy KOMIUIEKCHOTO YHCIia

Apudmerndeckue ornepanuu ¢
KOMIUIEKCHBIMH YUCIaMHU

76

77

78

Apudmerndeckue ornepanuu ¢
KOMILIEKCHBIMH YHCIIaMH

N3obpaxkeHrne KOMIUIEKCHBIX
YHCEeJl HaA KOOPIMHATHOU
IUIOCKOCTH

N3obpaxkeHrne KOMIUIEKCHBIX
yucesl Ha KOOPANHATHOU
MJIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii
CTEIIEHU U3 KOMIUIEKCHOTO YUCa
®opmyina Myaspa. Kopau n-oii
CTENEHU U3 KOMIUIEKCHOTO YUCia

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX
qucet1 i peuICHUA (I)I/I3I/I‘-IGCKI/IX
U TCOMCTPUYCCKUX 3aJa4d

82

83
84

KonTponbHas pabora:
"KomriekcHele yncna'

HarypanbHsbie u nensle yucia
HarypanbHbie u nensle yucia




85

86

[IpumeHeHre MPU3HAKOB
JEITMMOCTH IIEJIbIX YUCE

[IpumeHeHre MPU3HAKOB
JETUMOCTH IIEJIBIX YHCE

87

IIpuMeHeHne IpHU3HAKOB
nenumocTH 1enbix unucen: HOJ u
HOK

88

&9

90

91

92

[IpuMeHeHne prU3HAKOB
nenumocTH 1enbix uyncen: HOJ u
HOK

[IpuMeHeHne prU3HAKOB
JEIAMOCTH LICJIBIX YUCEN: OCTATKU
110 MOZYJIO

[IpumeHeHne npru3HAKOB
JIETUMOCTH IEJIBIX YHCEII: OCTATKH
10 MOJTYJIIO

[IpumeneHnne npu3HaKoB
JIEITUMOCTH LIENBIX YHCEIL:
anroputm EBKnmnaa s pemeHus
3a/1a4 B LEJbIX YHACIAX

KonTtponwnas padota: "Teopus
LEJbIX Yncen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHU. PaBHOCHIIBHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS

94

Cucrema U COBOKYITHOCTh
ypaBHeHU. PaBHOCHIIBHBIE
CUCTEMbI U CUCTEMBbI-CJIE/ICTBUS




95

OCHOBHBIE METO/BI PELLICHUS
CUCTEM M COBOKYITHOCTEH
palMOHAIBHBIX YPABHEHUN

96

OCHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
VUPPALMOHAIBHBIX YPAaBHEHUI

97

98

99

100

OCHOBHBIE METO/IbI PELLICHUS
CUCTEM M COBOKYITHOCTEH
ITOKa3aTEIbHBIX YPABHECHUN

OCHOBHBIE METO/IBI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
[I0Ka3aTEIbHBIX YPABHEHUU

OCHOBHBIE METO/IBI PELLICHUS
CHCTEM U COBOKYITHOCTEU
aorapu(pMUUECKUX YpaBHEHUN
OcCHOBHBIE METO/IBI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
JorapupMUUECKUX YpaBHEHUN

101

[IpumeHeHne cucTeM K pelIeHUI0
MaTeMaTHYECKUX 3a/1a4 1 3a1a4
U3 pa3IUyYHbIX 00JacTel HAYKH U
peaIbHOM )KM3HU, MHTEPIIPETALIMS
MOJIyYEHHBIX PE3YJIbTATOB

102

103

[IpuMeHeHNe CUCTEM K PELIEHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a71a4
U3 pa3INYHbIX 00J1acTel HAYKHU U
peanbHOM )KU3HU, MHTEpIIpETALs
IIOJIYYEHHBIX PE3YyJIbTaTOB

IIpuMeHeHne HEpaBEHCTB K
PELICHUIO MAaTEMAaTUYECKHX 3a/1a4




104

105

W 337124 U3 pa3IuYHbIX o0nacten
HayKH U peabHOU KU3HU,
MHTEPIIpETALHS MOTy4YEeHHbIX
pe3yJIbTaToOB

KontponpHas padora: "Cucremsl
palMoOHaIbHBIX, HPPAIIMOHATIBHBIX
MOKAa3aTeIbHBIX U
JorapupMUUECKuX ypaBHEHHU"

PanmonaneHbIE ypaBHEHUS ©
napameTpamu

106

107

ParmonanpHbIC HEpABEHCTBA C
napamerpamu

PanmonanbHbIe cUCTEMBI €
napaMeTpamMu

108

109

HppannoHaibHbIe ypaBHEHHS,
HEPaBEHCTBA C IapameTpamMu

HppauronanbHble CUCTEMBI C
napameTpamu

110

IToxazaTenbHble ypaBHEHMUS,
HEPABEHCTBA C NTapaMeTpaMHu

111

112

[Toka3aTenpHbIE CUCTEMBI C
napamMeTpamMu
Jlorapudmuieckue ypaBHEHUS,
HEPABCHCTRBA C IMapaMeTPaMH

113

114

Jlorapu@muuecke CUCTEMBI C
napamerpamu
TpuroHoMeTpudyeckue ypaBHEHUs
C mapameTpamu




115

116

Tpuronomerpuueckue
HEPaBEHCTBA C MMapaMeTpaMu

Tpuronomerpuueckue CUCTEMBI €
napaMeTpamMu

117

118

[TocTpoeHue u uccae0BaHUE
MaTeMaTHYECKUX MOeel
peabHBIX CUTYaAIlUN C TIOMOIIIBIO
YpaBHEHHI ¢ mapamMeTpaMu

[TocTpoeHue 1 UCClIeIOBaHHE
MaTeMaTHYECKUX MOJEIEN
peaTbHBIX CUTYalUH C TTOMOIIBIO
CHCTEM ypaBHEHHUH C
napamMeTpamu

119

120

[TocTpoeHue u uccae0BaHNE
MaTEeMaTHYECKUX MOJIeIen
peaTbHBIX CUTYalUi C TTOMOIIBIO
CHCTEM YpaBHEHUH C
napameTrpamu

KonTtponsHnas padota: "3amauu c
napamerpamu’

121

[ToBTOpenue, o0odIICHNHE,
cucTeMaTHu3allus 3HaHUM:
"YpaBHeHus"

122

123

[ToBTOpeHue, o6obIICHNE,
cucTeMaTHu3alus 3HaHU:
"YpaBHenus"

[ToBTOpeHue, 0000IICHNE,
CHUCTEMAaTHU3aIUs 3HAHUIMI:
"VpaBHeHus. Cucremsl
ypaBHEHHUN"




124

[ToBTOpEeHME, 0000IICHNHE,
CHCTEMATH3AIIHAS 3HAHUN:
"HepaBencTna"

125

[ToBTOpenue, o0odIICHNHE,
CHCTEMATH3AIIHS 3HAHUN:
"HepaBencTna"

126

127

128

129

[ToBTOpenue, o0odIICHNHE,
CHCTEMAaTH3allus 3HaAHUMH:
"HepaBencrtna"

[ToBTOpeHue, o6odIICHNE,
CUCTEMATH3AIUA 3HAHUU:
"[Ipon3BonHas u e€ npumeHeHue"

[ToBTOpeHnue, 060061ICHUE,
cucTeMaTu3alus 3HaHW:
"IIpousBoHas U €€ mpuMeHeHue"
[ToBTOpeHue, 06001ICHNE,
cUCcTeEMaTH3alus 3HaHUM:
"[IponsBonHas u e€ npuMmeHeHue"

130

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTHu3allus 3HaHUM:
"NHTerpan u ero npumeHeHue"

131

[ToBTOpenue, o6odIICHNHE,
cucTeMaTHu3allus 3HaHUM:
"®yHkuun"

132

[ToBTOpeHue, 0000IICHNE,
cucTeMaTHu3allus 3HaHUM:
"®yHkun"




[ToBTOpEeHME, 0000IICHNHE,

133 CUCTEMATH3AIAA 3HAHUU: 1
"OyHrIMn"
134 HTorosast KOHTposbHAs paboTa 1 1
135 HTorosast KOHTposIbHAs paboTa 1 1
136 [ToBTOpEHwUeE, 0606HJ;€HI§C, 1
cUCTEeMaTHU3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB IIO 136 10

[TPOI'PAMME







IPOBEPSIEMbBIE TPEGOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMU ITPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI OCBOCHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbl CpelHero o01ero 00pa3oBaHus

Yucna 1 BEIYUCIICHUS

1.1

1.2

OHGpI/IpOBaTB MOHATUAMMA: PpaldOHAJIBHOC U I[GﬁCTBPITGJIBHOG
qHuCiio, OOBIKHOBEHHAS U JCCATHYHAsA I[p06b, IIPOLCHTBI

BreimonasaTe apI/I(l)MeTI/I‘-ICCKI/Ie orcpanmun C pPaduOHAJIBbHBIMU U
I[GﬁCTBHTGJ'IBHBIMH qucjaaMu

1.3

1.4

BremonaaTe l'IpI/I6J'II/I)KéHHBI€ BBIYMCJIICHU, MCIIOJIb3Yyd IIpaBHJIA
OKPYIUVICHH:A, ACJIAaTh IPUKUIAKY U OLICHKY PC3YyJIbTaTa BBIUMCJICHUI

OnepupoBaTh TMOHATUSMU: CTENEHb C LEJIBIM I0KAa3aTeleM,
cTaHgaptHas ¢opma 3amucu JEeUCTBUTEIBHOTO YHCIAa, KOPEHb
HATYpaJIbHON CTETICHU; UCTIONB30BATh MOIXOSIIYI0 (hOpMY 3aITUCH
JNEUCTBUTEIIBHBIX YHMCEN I PELICHUs NPaKTUYECKUX 3a1ad M
MPEJICTABICHUS TAHHBIX

1.5

OnepupoBaTh  NOHATHUSAMH: CHUHYC, KOCHHYC W  TaHIEHC
IIPOU3BOJIBHOTO YIJIA; UCIIOJIB30BATh 3alUCh IIPOU3BOJIBHOTO yIJIa
yepe3 00paTHbIE TPUTOHOMETpUUYECKHE (PYHKIINU

YpaBHEHMS U HEPABEHCTBA

2.1

2.2

OnepupoBaTh NOHATUSMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO,
11€J10€, palliOHAIbHOE, UPPALIMOHATILHOE YPAaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHNE

BrinoaHsaTh Hp606pa3OBaHI/I$I TPUTOHOMETPUUCCKUX BI)Ipa)KGHI/Iﬁ u
pematb TPUTOHOMETPHUUCCKHUEC YPABHCHUA

23

BrinoaHsaTh Hp606p2130BaHI/I$I OEIbIX, padruOHaJIbHbIX u
HppalrOHaJIbHBIX Bblpa}KeHI/Iﬁ " pCliaTb OCHOBHBIC THIIbI ICJIBIX,
PadOHAIIBHBIX U UPPALMOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

24

2.5

[IpuMensAT,  ypaBHEHUMs W  HEpPABEHCTBA I  PELICHUSA
MaTeMaTUYEeCKUX 3a/la4d U 3aJ1a4 U3 Pa3IUIHbIX 00JacTel HayKu U
pEATBHOU KU3HU

MopnenupoBaTth peajibHble CHUTyalldd Ha s3bIKe anreOpbl,
COCTaBIISITh BBIPAKEHHS, YPAaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO
3a/1aud, UCCIE0BAaTh MOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHUEM
anmnapara anreopbl

@OYHKIMHU U TpapuKu




OnepupoBaTh NOHATUAMU: (PYHKIHSI, CIOCOOBI 3a/1aHusl (QyHKLUH,

3.1 o0JacTh OINpeAeNeHusl 1 MHOKECTBO 3HaUeHUN (yHKUUHU, Tpaduk
(hyHKIIMH, B3aMHO 00paTHbIC PYHKITUN
39 OmnepupoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTD (DYHKIIUH, HYJIH
' (yHKUIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
33 Wcnonb3oBaTh rpaduku pyHKIMM 1S pelIeHUs] ypaBHEHUI
34 Crpoutp u uutaTh rpaduKu JUHEHHOW (DYHKIMH, KBaJpaTUUHOMN
(GYHKIMH, CTETIEHHOM (DYHKIIMU C LIENbIM IT0Ka3aTeaeM
Hcnonb3oBaTh rpaduku GyHKUMN I UCCIIEOBAHUS IPOLIECCOB U
35 3aBUCUMOCTEN MU peLIeHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB
) U peabHON >KHU3HHM, BBIpaKaTh (OpMyJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU
4 Hauana MmaremaTHuecKOro aHaiamusa
41 OmnepupoBaTh NOHATHAMHU: I1OCIIEOBATEIBHOCTD, apU(pMeTUYECKas
Y T€OMETpHYECKasi MPOTPECCUu
OnepupoBaThb MTOHATHSMMU: OECKOHEYHO yObIBaroIIas
4.2 reoMeTpuyeckas mIporpeccus, cymma OECKOHEYHO YObIBaroIen
reOMETPUUECKON MPOrpeccuu
4.3 3amaBaTh MOCJEN0BATEIIBHOCTU PA3IMUYHBIMU CITIOCOOAMU
44 Hcnonp30BaTh CBOKCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUN IS
pEILIEHUs] pealIbHbIX 3aJa4 NIPUKIAJHOTO XapaKkTepa
5 MHo)kecTBa U JIOTUKa
51 OnepupoBaTh  NOHATHSAMHU:  MHOXKECTBO,  ONEpallMd  HaJ
MHOKE€CTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmnapar AJ1s ONMcaHus
5.2 peaNbHbIX MPOIIECCOB U SBJIICHUN, IPU PELICHUH 33Ja4 U3 JPYrux
y4eOHBIX TIPEIMETOB
53 OnepupoBaTh MNOHATHUSMH: OIPENEIECHUE, TEOPEMA, CIEJICTBHUE,
J10Ka3aTeIbCTBO
11 KIIACC
Kon .
TS T IIpoBepsiemble NpeIMETHbIE Pe3yIbTATb OCBOCHHS OCHOBHOI
0o0pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucia v BEIYUCIIEHUS
OnepupoBaTh  NHOHATUSAMHU:  HATypajbHOE, LEJIOE  YHUCIIO;
1.1 UCIIOJIb30BAaTh IMPU3HAKU JEIUMOCTH LIEJBIX YHUCEN, Pa3joKEeHUe
quciia Ha IPOCTble MHOXKUTENH JUIsl peIeHUs 3a1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAJIBHBIM [TOKa3aTeJIeM




1.3

OnepupoBaTh MOHATUSAMU: JIOTapu(dM UHUCIA, AECCATHYHBIE U
HaTypaJbHbI€ JOrapu(mbl

YpaBHEHMS U HEPABEHCTBA

2.1

2.2

2.3

[IpumensTh cBOICTBA cTENEHU AJiA MpeoOpa30BaHUsl BbIPaXKEHU,
ONEpUpOBATh  IOHATUSAMHU:  IIOKA3aTEJIIbHOE  YpaBHEHUE U
HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI ITIOKA3aTEIbHBIX YPABHEHUN
Y HEPABEHCTB

Boimonuate  mpeoOpa3oBaHUsi  BBIpaXXEHUH,  COAEpIKaIINX
jgorapu@msel;  ONEPUPOBATH  MOHATHUAMM:  Jorapudmuueckoe
YpaBHEHHWE MW  HEPABEHCTBO; peliaTb  OCHOBHBIE  THIIbI
Jorapu(pMUYECKUX YpaBHEHUI 1 HEPABEHCTB

Haxomute  pemeHuss  mpoOCTEHIIMX  TPUTOHOMETPUYECKUX
HEPABEHCTB

24

OnepupoBaTh NOHATHUSMH: CHCTEMA JIMHEWHBIX YPAaBHEHUN MU €€
pElIeHNE; MCIOJIb30BATh CHCTEMY JIMHEHMHBIX YPaBHEHUH Ui
peneHus MPaKTUIECKUX 3a1a4

2.5

2.6

3.1

Haxomute pemenus npocTeMIIMX CUCTEM M COBOKYIHOCTEH
palMOHAIIBHBIX YPaBHEHHI U HEPaBEHCTB

MopenupoBaTth peaJbHbIC CUTyalldd Ha SI3BIKE  aireOphl,
COCTaBIISATh BBIPAXKCHUS, YPABHCHHSI, HEPABCHCTBA U CHCTEMBI I10
YCIOBHIO  3a7add, MCCIEAOBaTh TIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BAHHUEM alllapaTa aareopsl

OyHKIHUH U rpaduKu

OnepupoBaTh MOHATUAMH: ITEPUOINYECKasT (HYHKIINS, TPOMEKYTKH
MOHOTOHHOCTH  (PYHKIIMH, TOYKH O3KCTpeMyMma  (DyHKIIHH,
HauOoJIbIlIee U HAaUMEHBIIIee 3HAYCHUS (DYHKIIMH Ha TTPOMEKYTKE;
WCIIOJIb30BaTh WX JUIA HCCIeJAOBaHMS (YHKIHUH, 3aJTaHHON
rpaduxom

3.2

3.3

3.4

OmnepupoBaTh HOHATUSMU: rpaduku MOKa3aTeNbHOM,
aorapu(pMUIECKON U TPUTOHOMETPUIECKHUX (PYHKIIHIA; H300pakaTh
UX Ha KOOPJAMHATHOW IIOCKOCTH M HCIOJB30BaTh ISl PEIICHHUS
YPAaBHEHUI U HEPABEHCTB

N300paxath Ha KOOPAWHATHOW IUIOCKOCTH TpadUKHU JTHMHEWHBIX
YPAaBHEHUU U MCIOJIB30BaTh UX JJISl PELIECHUsI CUCTEMBI JIMHENHBIX
YpaBHEHUN

Hcnonb3oBaTh rpaduku GyHKINN I UCCIIEIOBAHUS MIPOIIECCOB U
3aBUCUMOCTEN U3 IPYrUX y4eOHBIX AUCIMIUIUH

Hadyana maTemMaTHu4yeckoro aHajausa

4.1

OnepupoBaTh MOHATUAMU: HEMpepbiBHAS (YHKIHUS, TPOU3BOIHASL
(yHKUMHU; UCHOJIb30BATh F€OMETPUUYECKUN M (PU3NYECKUN CMBICT
IIPOM3BOIHOM JJIs pellIeHus 3a/1a4

4.2

HaxoauTe npou3BOAHBIE 3JIEMEHTApHBIX (DYHKIMI, BBIYUCIATH
IPOU3BOJIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO (PYHKIUI




Ucnonp3oBaTh NPOM3BOAHYIO Il HCCieAOBaHUS (YHKIMU Ha

4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, HIPHUMEHITb  PE3yJbTaThl
UCCIIEIOBAHUS K IOCTPOSHHIO IpauKOB
Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKICHHA HAWIYYIIErO
4.4 pELICHUs B IPUKIIAIHBIX, B TOM YHCJIE COLIMATIBHO-3KOHOMUYECKUX,
3aa4yax
45 OmnepupoBaTh NOHATUAMHU: IIEPBOOOPA3HAS U UHTETpall; IOHUMATh
' reOMETPUYECKUI U (PU3NYECKUI CMBICT MHTETpaIa
46 Haxoaute nmepBooOpa3Hble 37I€MEHTapHbIX (YHKIUH, BBIYUCIATH
' uHTerpai no ¢popmyine Herotona — JleliOnuia
Pemarte mnpuxiagHele 3agadd, B TOM UHCJIE COLMUAIBHO-
4.7 SKOHOMHYECKOTO M  (PU3UYECKOr0  Xapakrepa, CpeACcTBaMHU

MaT€MaTH4YCCKOI'O aHaJIn3a




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP) KAHUSA

10 KJIACC

IIpoBepsieMbIil 3JIEMEHT COIEPKAHUA

Kon
1 Uucna v BBIYUCICHUS
Panmonanbubie ymucia. OObIKHOBEHHBIE U JECATUYHBIE IPOOH, MPOLEHTHI,
OecCKOHEUHBIE TepuoAnYeckre ApoOu. ApudMeTHyecKue Omepamuu C
1.1  panuOHAIBHBIMU  YHUCIAMH, MPeoOpa30BaHUS UYUCIOBBIX  BBIPAKECHUI.
[Ipumenenune ApoOel W MPOLEHTOB AJs pPEUICHUS MNPUKIAAHBIX 3a1ad U3
pPa3IMYHBIX OTPACJIEH 3HAHUN U pEATIbHOW )KU3HU
HelictButenbHble  uucnaa. PanuMoHanbHbIE W HUppallMOHAIbHBIE  YHKCTA.
12 Apudmernyeckue ornepanuu ¢ JeHCTBUTENbHBIMU YKucaaMu. [TpubnmxEHHbIe
BBIYMCIICHUS, TpaBWIa OKPYTJIEHUs, NPUKHUIKA M OIEHKAa pe3yibTaTa
BBIYMCIICHU I
Crenenr ¢ uenbiM  mokasareneMm. CranmaptHas  Qopma  3amucu
13 JIGI:/ICTBI/ITGJ'IBHOFO yucia. Mcnonb3oBaHue moAXOAAIIeH (opMbl 3amucu
JNEHCTBUTENIBHBIX YUCEN JUIsl PEIIECHUS PAKTUUECKHX 3a/1a4 U MPECTaBICHUS
JAHHBIX
1.4 ApudmMeTnyeckuii  KOpeHb  HaTypajibHOW  cTemeHu.  JledcTBus ¢
] apu(MeTHYeCKUMU KOPHAMHU HaTypaJbHOU CTEIeHU
15 CuHyC, KOCHHYC U TaHT'€HC YMCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAaHI€HC YUCJIOBOI0 apryMEHTa
2 YpaBHEHHS U HEPABEHCTBA
2.1 ToknecTBa ¥ TOKJIECTBEHHBIC MPEOOPa30BaAHUS
29 [IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. OcHoBHbIE
' TPUTOHOMETPUYECKHE (HOPMYIIBI
23 YpaBHeHUE, KOPEHb YpaBHEHUs. HepaBeHCTBO, peleHue HepaseHcrsa. Meron
MHTEPBAJIOB
2.4  Pemenue nenbix U IpoOHO-PAIMOHATBFHBIX YPABHEHUN U HEPABEHCTB
2.5  Pemenue uppallMOHaJIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6  PemieHue TPUTOHOMETPUYECKUX YPaBHEHUI
27 [TpumeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTEMaTUYECKUX 3a7a4 U
3a/1a4 U3 Pa3IMYHBIX 00JacTel HAyKU U peasibHOM KU3HU
3 OyHKIMH U TpaUKu
31 OyHK1IMA, cIoco0bl 3aaanus GyHKuuu. ['paduk pyHkuun. Bzanmao oOpaTHbIe
' byHKIIUN
39 Ob6nacTp ompeneneHusi 1 MHOXECTBO 3HadeHWid (pyHkumu. Hymm ¢yskumm.

[IpomeXyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE M HEUETHBIE PYHKITUN




33 Crenennasi GyHKIUS ¢ HATypallbHBIM U 1EJBbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBoicTBa U rpauK KOpHS n-OM CTENEHU
34 TpuroHomerpuyeckass OKpPYXKHOCTb, ONPENECICHUE TPUTOHOMETPUUECKUX
GYHKIIMH 4MCTIOBOTO apryMeHTa
4 Hauana maTeMaTnueckoro aHanusa
41 [TocnenoBaTenbHOCTH, CHOCOOBI 3a/1aHus MIOCJIEI0BATEILHOCTEM.
MOHOTOHHBIE ITOCIEA0BATENBHOCTH
Apudpmerndeckass 1 reoMeTpruecKasl mporpeccu. beckoHeuHo yObIBaronias
reoMeTpuyYecKass  IpPOrpeccus. Cymma  OeckoHEYHO  yObIBaromiei
4.2 reomMeTpuU4eCcKOn IIPOIPECCUMN. dopmyna CII0KHBIX IIPOLICHTOB.
Hcnonbs30BaHre NPOTPEcCUU ISl PEIICHUs pealbHBIX 3a7ad MPUKIATHOTO
Xapakrepa
5 MHoecTBa U JIOTUKA
MHoxecTBO, omnepauuu Haj MHOXecTBamu. [[narpammel Dinepa — BenHa.
5.1  IIpuMeHeHUE TEOPETUKO-MHOKECTBEHHOTO anmapara Jjisl ONMCAHUS PEATbHbBIX
MIPOIIECCOB U SIBJICHUM, IPH PEIICHUH 33/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB
5.2 | Omnpenenenue, TeopemMa, CIeACTBUE, JOKA3ATEIbCTBO
11 KITIACC
Kon IIpoBepsieMbIil 3JIEMEHT CO/IEPKAHUA
1 Yucna v BBIUKACICHUS
1.1 Harypanbhbie u nenblie yncna. [Ipu3Haku 1eIMMOCTH HENbIX YUCEN
1.2 CrteneHb ¢ palmoHadbHBIM MoKa3atesieM. CBOMCTBA CTENEHU
1.3 Jlorapudwm uucna. [lecaTuuHbIe U HATYpAJIbHBIE JIOTApU(MBI
2 YpaBHEHHS U HEPABEHCTBA
2.1 [IpeobpazoBanue BbIpaXEHHA, COAEPKAIIUX JOTapru(MBbI
29 [IpeoOpa3zoBaHue BbIpakKeHUM, COJIEPKAIINX CTETIEHU C PallUOHATBHBIM
MIOKa3aTesemM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 ITokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHUsI U HEPABEHCTBA
26 Cuctemsl JmHevﬁHHx ypaBHeHI{ﬁ. Pemenne npukiiagHpIX 3a1a4 C IOMOUIIBIO
CHUCTEMBbI JIMHEHHBIX YpaBHEHUI
2.7 CucTtemMbl 1 COBOKYIMHOCTH PAllMOHATIBHBIX YPAaBHEHHUM 1 HEPABEHCTB
IIpuMeHeHHEe  ypaBHEHHMH, CUCTEM M  HEPAaBEHCTB K  PEIICHUIO
2.8 MaTeMaTHYeCKUX 3a/a4 U 33/1a4 U3 Pa3InYHbIX 00J1acTeil HAYKU U peallbHOMN
XKU3HU
3 ®Oynkunu u rpadukn




@Oyukuus. [lepuonnueckue ¢QyHkuuu. I[IpoMexyTku MOHOTOHHOCTH

3.1 ¢yskuuu. MakcuMyMbl W MUHUMYMbl  (pyHkuuu. HawuOonbmee wu
HauMeHbIIIee 3HaUeHHe (PYHKIIMHU Ha TPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U rpapuKu

33 [TokazarenpHas u orapudmuyueckast yHKIIMH, UX CBOMCTBA U rpaQuKu

34 Hcnonb3oBanue rpadukoB GyHKIMA A1 pelIeHUs] YpaBHEHUH U JTMHEHHBIX
CHUCTEM
Hcnonws3oBanne rpapukoB (YHKIUN [ HCCIEIOBAaHUS MPOILIECCOB U

3.5 3aBUCUMOCTEN, KOTOpPbIE BO3HUKAIOT NpPH PEIICHUH 3aJad M3 JAPYIux
y4eOHBIX MIPEIMETOB M pEeaTbHON KU3HU

4 Havana maTeMaTnueckoro aHanusa

4.1 HenpepsiBabie pyHKIIMU. MeTO HHTEPBAIOB JJIS PEIICHUS HEPABEHCTB

49 HpOI/IBBOI[HafI ¢ynkunu. [eomerpuueckuil. U QU3MYECKUH  CMBICI
MIPOU3BOJHOM

43 [IpousBonubie  sneMeHTapHbIX  QyHKIUH. Dopmynsl  HaXOXKIEHUS
MIPOU3BOTHON CYMMBI, POU3BECHUS M YaCTHOTO (DYHKITUI
[TpumeHeHre TpPOU3BOIHOM K MCCIIEOBAaHUIO (PYHKIMII HA MOHOTOHHOCTh U

4.4 SKCTpeMyMbl. HaxoskeHne HauOOJBIIEr0o W HAWUMEHBIIEr0 3HAYCHUS
GYHKIIMY Ha OTpe3Ke
IIpuMmeHeHre NpPOU3BOJHOW U1 HAXOXKICHUS HAWIy4yllero pelIeHUs B

4.5 MPUKJIAIHBIX 3aJa4ax, Ui OIPENENIEHUs] CKOPOCTH IMPOLECCa, 3aJaHHOrO
dbopmyoi wiu rpagurom

4.6 [TepBooOpa3nas. Tabnuia nepBooOpa3HBIX

47 Wuterpan, ero reomeTpuyeckuid M (pusmdeckuil cMbici. Berancnenue

uHTerpana no ¢popmyne Herotona — JleliOHumna




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIIEI'O OBPA3OBAHUSI

Kon
NpoBePSIEMOro
TpeOOBaHUA

IIposepsiemble TpeOOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOM 00pa3oBaTeibHON MPOrPaMMBbl CPeIHEro
o0urero oopasoBanus

Brnagenne wmeTtomamu J0Ka3aTeNbCTB, AJITOPUTMAMHU  PEILIECHUS
3a1a4; yMmeHue (opMynIMpoBaTh M ONEPUPOBATH IMOHITHUIMU:
olpesielieHne, akCuoMa, Teopema, CIEICTBUE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (POPMYJIHUPOBKU; MPUMEHATh HX;
ymMeHue (opMyinupoBaTh oOpaTHOE M IPOTHUBOIOJIOXKHOE
YTBEp)KJEHUE, NPHUBOJUTH MPUMEPBl U  KOHTPIPUMEPHI,
UCMOJIb30BaTh METOJ MAaTeMaTUYeCKOW WHAYKLHHU; MPOBOIUTH
J0Ka3aTelbHbIE PACCYKACHUS TpPH PEIIEHUWU 3ajad, OLEHUBATH
JIOTHYECKYI0 MPAaBUIBHOCTh PAaCCyXKJIECHUW; YMEHHUE ONEpPUPOBATH
HOHATUSIMU:  MHOXECTBO, IOJMHOXECTBO,  ONEpalud  HaJ
MHO>KE€CTBAMHM; YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUlsl OMUCAHUs pealibHBIX MPOLIECCOB U SIBICHUN U NpU
pEelIeHUH 3aja4, B TOM 4YHCIIe M3 JIPYTUX Y4YeOHBIX MPEIMETOB;
yYMEHHE ONEepUpOBaTh MOHATHUSAMU: rpad, CBSI3HBIA Tpad, AepeBo,
UK, Tpad Ha MIIOCKOCTH; YMEHHE 3aJ]aBaTh U OMHUCHIBAThH Irpadbl
pa3IUYHBIMU CIIOCOOAMU; HCIOJIb30BaTh Tpadbl NpU peEHICHUU
3a/1a4y

YMeHue omnepupoBaTh MOHATHUSAMH: HATypaJllbHOE YHCIO, LEI0e
YHCII0, CTETMEHb C IEJNbIM TOKa3aTelieM, KOpPEHb HATypaIbHON
CTENEHHU, CTENEHb C pPALMOHAIBHBIM I10Ka3aTeleM, CTENEHb C
JCHCTBUTENBHBIM ITOKa3aTeseM, JorapudM Yrcia, CUHYC, KOCUHYC
M TaHTeHC MPOM3BOJIBHOTO YHCJA, OCTATOK MO MOAYIIO,
palMoHAIbHOE YHUCIIO, HWPPAlMOHAIBHOE YHCIO, MHOXKECTBA
HATYpaJbHBIX, IEJIBIX, PAIlMOHANBHBIX, JACHCTBUTEIBHBIX YHCEI;
YMEHHUE UCII0JIb30BaTh MPU3HAKU IETUMOCTH, HAMMEHBIIHA 00IIHiA
JeTUTENh 1 HaUMEHbIIIee o0IIee KpaTHOe, alropuT™M EBKinaa npu
pelIeHNH 3a/ay; 3HAKOMCTBO C Pa3IUYHBIMH TO3UIIMOHHBIMU
CHCTEMaMU CUHMCIICHHS; YMEHHUE BBIMIOIHATH BHIYHCICHHE 3HAUEHU I
U TpeoOpa3oBaHUs BBIPAKEHUH CO CTEMEHSIMH W JiorapudmMamu,
npeobpa3zoBaHusl IPOOHO-PAIIMOHATIBHBIX BBIPAKEHHM; yMEHHE
OTIePHPOBATH TIOHATUSAMHU: TIOCIENOBATEILHOCTD, apu(MeTHIeCKas
nporpeccusi,  reoMeTpuyYeckass  Iporpeccus,  OECKOHEYHO
yObIBarolas TreoMeTpudeckas IpOrpeccus; YMEHHE 3aJaBaTb
MOCJIEOBATEILHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYypPPEHTHBIX
dbopMys; yMEHHE ONEPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIIO,
CONpsDKEHHBIE KOMIUIEKCHBIE 4YHCIa, MOAYJIb M apryMeHT
KOMIUIEKCHOTO 4Hucia, (opMa 3amuCH KOMIUIEKCHBIX YHCel
(reomeTpuuecKkasi, TPUTOHOMETpPHYECKass W ajredpanyeckas);




YMETb MPOU3BOAUTH apU(PMETUUECKHUE ACHCTBUS C KOMILJIEKCHBIMU
YUCJIaMU; TPUBOAUTH MPUMEPHI HMCIOJIb30BAHUSI KOMIUIEKCHBIX
yucesl; ONEpPUPOBATH MOHATUSAMHU: Martpuma 2X2 wu 3%3,
OTpEe/IETUTENb MATPHUIIbI, TEOMETPUUECKUN CMBICI OTPEICTUTENS

YMenue ONEpUPOBATH MTOHATHSAMM: paloOHaIbHEIE,
UpPpaLMOHAIIBHBIE, [IOKa3aTeJIbHEIE, CTEIICHHEIE,
jgorapupmuueckue, TPUTOHOMETPUYECKUE  ypaBHEHUS U

HEpPaBEHCTBA, UX CHUCTEMBbl; YMEHHUE OIEPUPOBATh IOHATHIMU:
TOXKJIECTBO,  TOXKJECTBEHHOE  MpeoO0pa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPABHEHUIN U HEPABEHCTB, PABHOCHIIBHOCTh
YpaBHEHU, HEPABEHCTB M CHCTEM; YMEHHE pEllaTh ypaBHEHHS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3JIUYHBIX PUEMOB; PEIIaTh
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBbI C MApaMETPOM; IPUMEHSTH
YpaBHEHUs, HEPABEHCTBA, WX CHCTEMBI I  PEIICHUA
MaTeMaTHYEeCKUX 3a7a4 W 3aJlay U3 Pa3IMYHbIX 00JacTeil HAyKu U
pEIbHOM KU3HU

YMeHue onepupoBaTh MOHIATHAMH: QYHKIHUS, YETHOCTh (DYHKIIUH,
MEPUOTUIHOCTD byHKINHA, OTPaHUYCHHOCTH byHKITUH,
MOHOTOHHOCTh (YHKIIMH, JKCTpeMyM (QYHKIHUU, HauOOJbIIee U
HauMEHbIIIee 3HAUYCHUS (DYHKIMHM Ha TIPOMEXYTKE, HENPEPhIBHAS
byHKIMA, acUMOTOTHI rpaduka ¢GyHKIUU, TepBas W BTOpas
ponu3BOAHAS (PYHKIIMH, T€OMETPUUYSCKHH U (U3UUIECKUNA CMBICI
MPOU3BOIHOM, IepBOOOpa3Hasi, ONpeACIEHHBIN HHTETPAJ; YMCHUE
HaXOJUTh ACUMMTOTHI Tpaduka (QyHKIHH, yMEHHE BBIUYUCISATH
MPOU3BOJIHBIE CYMMBI, MPOU3BEJCHUS, YACTHOTO M KOMITO3UIIUU
(GyHKIMN, HAXOIUTH YpaBHEHUE KacaTelbHOU K rpaduky QyHKIINU;
YMCHHE HaXOIUTh MPOU3BOIHBIC AJICMEHTAPHBIX QYHKITUH; YMEHUE
WCIIOJIb30BaTh TMPOWM3BOAHYIO JUISI HWCCICAOBAHUS  (DYHKIIHIA,
HaXOJUTh HAWOONbIINE W HAUMEHBIINE 3Ha4YeHUS (QYHKIUNL;
CTPOUTH TpapuKA MHOTOUICHOB C WCIIOJIb30BAaHUEM armapara
MaTEeMaTU4YECKOTO aHaiHW3a; NPHUMEHSTh MPOU3BOJHYIO IS
HAXOXICHHUS HAWJTyYIErO PEIICHUS B MPUKIIAHBIX, B TOM YHCIIE
COIMAITLHO-DKOHOMUYECKUX W (DU3MYECKUX 3aJa4ax; HaxXOJUTh
wiomaan u 00bEMBI (PUTYp C TTOMOIIBI0O MHTETPAJa; MPUBOIUTH
NpUMEpPbl  MAaTEeMAaTHYECKOTO MOJCIHUPOBAHHMS C  TOMOIIBIO
Qg depeHnaNTbHbIX YPaBHEHUN

YMeHne onepupoBaTh NOHATUSAMHU: rpaduk (yHKIUH, oOpaTHas
byHKUMA,  KOMOO3MIMS  (QyHKIMM, JuHeWHas  QyHKUUA,
KBaJpaTuyHast (QYHKIUS, paludoOHaNbHAs (YHKIUS, CTENECHHas
byHKIMS, TPUTOHOMETPUYECKHE (GyHKIMH, oOpaTHble
TPUTOHOMETPUYECKHE GbyHKIMH, HoKa3aTesbHas U
norapupmuueckas  (QyHKIMH; yMEHHE CTPOUTh  Tpaduku
U3yYEHHBIX (QYHKIMHA, BBINOIHATH IpeoOpa3oBaHusi TIpaduKoB
(GYHKIMA, HWCMONB30BaTh TpadUKu IS H3YUYCHHs] MPOIECCOB U
3aBUCHMOCTEH, @pU PELIEHHH 33aJady U3 JAPYyrux Y4yeOHbIX




MPEIMETOB U 33J1a4 U3 pPeaIbHOM KU3HM; BbIpaKaTb (opMyliaMu
3aBUCHUMOCTH MEXJy BEJIIMYMHAMU; MCIIOIb30BaTh CBOWCTBA U
rpaduxu QyHKIMIA A7 peuieHusl ypaBHEHH, HEPABEHCTB U 3a7a4
C mapaMeTpamu; H300pakaTb Ha KOOPJUHATHOW IIJIOCKOCTHU
MHO>KECTBA PEIICHUI YpaBHEHU, HEPABEHCTB U UX CHCTEM

YMeHue pemaTh TEKCTOBBIE 33/1a4U Pa3HbIX TUIIOB (B TOM YHUCIIE HA
MPOILICHTHI, JIOJM W 4YacTH, Ha [BIKEHHE, pabOTy, CTOUMOCTH
TOBapOB M YCIyT, HAJOTH, 3aJadyd M3 OOJACTH YIpaBIICHUS
JUYHBIMU M CeMEMHBbIMU (PUHAHCAMU); COCTABJISATH BBIPAKECHMUS,
ypaBHEHHUsI, HEPABEHCTBA M MX CHUCTEMBI MO YCIOBHIO 3aJlayH,
UCCIIEIOBATh MOJTy4eHHOE pelieHue u OIICHUBATh
MpaBAONOAOOHOCTh  pEe3yJbTaTOB;,  yYMEHHE  MOJEIMPOBATH
peayibHbIE CHUTyalldd Ha $3bIKE MAaTEMaTHUKHU, COCTaBIIATH
BBIpAKEHUS, YPABHCHUS, HEPABEHCTBA M UX CUCTEMBI M0 YCIOBHUIO
3a/layy, UCCIEA0BATh IMOCTPOEHHBIE MOJENIN C HCIHOJb30BAHUEM
anmapara anreopbl, HHTEpIPETUPOBATh MOTYyUYEHHBIN pe3yibTat

YMeHue omnepupoBaTh MOHSATUSMU: CpelHee apupMETHUYECKOe,
MeJMaHa, HauOoJbplllee U HaUMEHbIIIEe 3HAYEHHUS, pa3Max,
JUCTIepCHUs, CTaHJAPTHOE OTKJIOHEHHUE YMCIOBOro Habopa; yMEeHUe
W3BJIEKAaTh, UHTEPIPETUPOBATH UHPOPMAIIHIO, TIPEACTABICHHYIO B
TabluIax, Ha AuarpamMmax, rpadukax, OTpakarollyl0 CBOWCTBA
pEANbHBIX TMPOIIECCOB U SIBJICHMIA;, MPEACTABIATh UHPOPMAILIUIO C
MOMOIIIBI0 TAOJIUI[ W JUarpaMM; HCCIEIOBAaTh CTAaTUCTUYECKUE
JaHHBIC, B TOM YHCIIE C MPUMEHEHHUEM TpadUUECKUX METOIOB U
AJIEKTPOHHBIX CPEACTB; TpadUuecKd HCCIEA0BaTh COBMECTHBIC
HAOJIO/IEHNsT C TIOMOINIBIO JMAarpaMM pacCEeWBaHUS W JIMHEWHOUN
perpeccuun

YMeHMe oneprupoBaTh NOHATUAMU: CIIyYalHBII ONBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIIY4alHOTO COOBITHS; YMEHUE BBIUUCISATH
BEPOSATHOCTh C  HCIOJB30BAaHHEM TIpaQHUUecKuX  METO/OB;
OPUMEHSTh (POPMYJIBI CIOKEHUS U YMHOXXEHHS BEPOSTHOCTEH,
dopmyny  monmHOW  BeposiTHOCTH,  (opmyny  bepuymim,
KOMOMHATOpHbIE (DaKThl U (HOPMYJBI; OIEHUBATH BEPOSITHOCTH
peaJIbHBIX COOBITUI; YMEHUE ONIEPUPOBATH NOHATUAMU: CIIydaiHasI
BEJINYMHA, PACIPENEICHUE BEPOSATHOCTEH, MaTEMaTHYECKOE
OKMJIaHWE, OUCIEPCUs U CTAHJAPTHOE OTKJIOHEHHE CIy4alHOU
BEJIMYUHBI, PYHKIINU PACIPENEICHUS U MJIOTHOCTH PAaBHOMEPHOTO,
NIOKA3aTeJIbHOTO W  HOPMAJIBHOIO  pAaCHpENelCHUN; YMEHHe
HCII0JIb30BAaTh CBOMCTBA U3YyUYEHHBIX PaCHpEIeICHUN IS PEeIeHUs
3a]1a4; 3HAKOMCTBO C IMOHATUSAMM: 3aKOH OOJIBIIMX YKMCEII, METO/IbI
BbIOOPOUHBIX MCCIEIOBAaHUI; YMEHHE [PUBOJAUTH IPUMEPHI
NpOSABIIEHNUA 3aKOHAa OOJIBIIMX 4YHCE B MPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSAX; YMEHHUE OIEPUPOBATh MOHATUSMU:
COYETaHHWE,  IIEPECTAaHOBKA,  YHUCJIO  COYETAaHWM,  YHUCIO
HepecTaHoBOK;  OuHOM  HploTOHa;  yMeHME  IPUMEHSTh




KOMOMHATOpHBbIE (PAKTBl M pacCyKICHUS JId pEIICHHs 3adad;
OLICHUBAaTh BEPOATHOCTU pPEAIbHBIX COOBITHH; COCTaBIAThH
BEPOSITHOCTHYI0 MOZE/Ib M HMHTEPHPETUPOBATH IOJIYyYCHHBIN
pe3ynbTar
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YMeHue onepupoBaTh MOHATHUAMM: TOYKa, MpsiMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YyIJIA, IJIOCKUH YTOJI,
JBYTPaHHBIN Yo, TPEXTPAHHBIN YroJl, CKPEIIUBAIOLIUECS MTPSIMBIE,
NapaJuIeIbBHOCTh U MEPIEHANKYJIIPHOCTD NPSMBIX U IJIOCKOCTEH,
YTOJI MEXy NMPSMBIMH, YTOJI MEXKYy IIPSIMOU U IJIOCKOCTBIO, YTOJI
MEXAY IUIOCKOCTSIMH, PAcCTOSIHME OT TOYKM JI0 IUIOCKOCTH,
PacCTOSHHE MEXIY IPSIMBIMH, PACCTOSIHUE MEXIY IJIOCKOCTSAMHY;
YMEHHUE HCII0JIb30BaTh MPH PEIICHUHU 337a4 MU3yYeHHbIE (DaKThl U
TEOpeMbl IJIaHUMETPHH; YMEHHUE OLICHMBATh pa3Mepbl OOBEKTOB
OKPYXaIOLIEro MHpa; CTPOUTh MaTEMaTHYECKUE MOJEIH C
MOMOIIBI0O TE€OMETPUUECKHX TIOHATUM U BEJIMYUH, pEIIaTh
CBsI3aHHBIE C HUMM NPAKTHUUYECKHE 3a/1a41

YMeHue omnepupoBaTh MOHATUSMU: IUIOMAAL (GUTYPBL, O00BEM
(GuUTypsl, MHOTOTPAaHHHK, MPaBUILHBIA MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHUKa, KyO, mapauielenuIiesl, Mpu3Ma, ITHpaMHa,
¢durypa u MOBEPXHOCTH BpAIleHUs, [IWIUHAD, KOHYC, IIap, cdepa,
wiomanb chepsl, IUIONIAAb MOBEPXHOCTH MHUPAMUIBI, MPU3MBI,
KOHYCa, UUJIMHIpA, 00BEM KyOa, MPSIMOYTOJILHOTO
napaJijieieIuIie 1a, MMPaMUIbl, TPU3MBI, IWJTUHAPA, KOHYCa, Iapa,
pa3BEPTKa TIOBEPXHOCTH, CEUEHHUs KOHyca W IIWIMHJIPA,
napajuieIbHBIE OCH WM OCHOBAHMIO, CEYCHHE IIapa, TIOCKOCTD,
Kacaromascs chepsl, HIUIUHAPA, KOHYCa; YMEHUE CTPOUTH CEUCHUE
MHOTOTpaHHUKA, W300pakaTb MHOTOTPAHHHUKH, QUTYpPBl U
MMOBEPXHOCTH BpAICHUS, KX CCUYCHHS, B TOM YHUCJIC C MOMOIIBIO
JJNIEKTPOHHBIX  CPEJICTB,  YMEHHE  TMPUMEHSATh  CBOMWCTBa
TCOMETPUYECKUX  (QUTYpP, CaMOCTOATEIBHO  (HOPMYIUPOBATH
OTpeJIeNIeHNsT U3y4YaeMbIX (UTYp, BBIABUTATh THUIOTE3Bl O
CBOMCTBaX M MpPH3HAKAaX T'€OMETPHUCCKHX (UTYp, 0OOCHOBHIBATH
WM OTIPOBEPTaTh UX; YMEHUE MPOBOJUTH KiIaccupuKanuimo Guryp
M0  pa3W4YHBIM  TPU3HAKAM,  BBINOJHITH  HEOOXOIAMMBIC
JIOTIOJTHUTEIIbHBIC TIOCTPOCHUS
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YMeHne onepupoBaTh MOHITHSAMHU: JBHKCHHE B TPOCTPAHCTBE,
napajulelbHbI  MEPEHOC, CHMMETpPHs Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHHE MOJAO0UsS, MOJOOHBIE
¢burypbl; yMeHHE pacro3HaBaTh paBHBIC U MOJO0HBIE (QUTYpHI, B
TOM 4YHCJIE B NPHUPOJE, UCKYCCTBE, APXUTEKType; UCIOIb30BaTh
reOMETPUYECKUE OTHONICHHs] TpU pEHIeHUH 3a7a4; HaXOIUTb
T€OMETPUUECKUE BEJIMUUHBI (JUIMHA, YToJ, MIOoaab, 00bEM) Ipu
pElIeHUH 3a/lay U3 APYTUX YYeOHBIX MPEIMETOB U U3 peaibHOU
KU3HU; YMEHUE BBIUYUCIATH T€OMETPUYECKUE BEIWYUHBI (JIMHA,
yroy, IUIouaab, OOBEM, IUIOMIA/b TMOBEPXHOCTH), HCIOIB3Ys




12

u3ydeHHble (OpPMYJIBI W METOJBI, B TOM YHCJE: IUIONIAIb
MMOBEPXHOCTH THPAMHJIBI, TIPU3MBI, KOHYyCa, IWIMHAPA, IUIOMAIb
chepel; 00bEM  Kyba, MPSIMOYTOJIBHOTO  MapajuiesieIuIe/a,
MUPAMUIBI, TTPU3MBI, [TWIHHIPA, KOHYCa, I1apa; YMEHUE HAaXOIUTh
OTHOIIICHHE 00BEMOB MOAOOHBIX QUTYP

YMeHHe OmepupoBaTh IMOHSATHSAMH: MPSMOYTOJIBHAs CHUCTEMa
KOOpPJIMHAT, BEKTOpP, KOOPJAWHATHI TOYKH, KOOPJHMHATHI BEKTOPA,
CyMMa BEKTOPOB, IMPOU3BEICHUE BEKTOpa HA YUCIIO, PA3JIOKECHUE
BEKTOpa MO0 0a3uCy, CKaIIpHOE TIPOM3BEIACHHUE, BEKTOPHOE
MPOU3BEACHHUE, YTOJ MEXKIY BEKTOpAaMHU; YMEHHUE HCIIOJIh30BaTh
BEKTOPHBII ¥  KOOPAMHATHBIA  METOA  JUII  PEIICHUS
TCOMETPUYECKHUX 3a/1a4 M 33/1a4 APYTUX YUICOHBIX MPEIMETOB
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YMeHue BbIOMpPATh MOAXOIALIMN METOA JJIA pPELIEHUs 3a7auu;
NOHMMAaHHWE 3HAYUMOCTH MAaTE€MaTUKH B M3YYEHHH IPUPOIHBIX U
OOLIECTBEHHBIX MPOLIECCOB M SIBJIEHWH; YMEHHE pacro3HaBaTh
MPOSIBJIEHNE 3aKOHOB MAaTEMaTHKM B HCKYCCTBE, YMECHHE
IPUBOJIUTH MPUMEPHl MaTEMAaTUYECKUX OTKPBITMM POCCUMCKOW U
MHPOBON MaTEMAaTHYECKON HAYKU




INEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA EI'D 11O
MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaAHUSL

Kon
1 Uucna v BBIYUCICHUS
1.1 Harypanbnbie u niensie uncna. [[pu3Haku 1eIMMOCTH HETbIX YUCET
12 Panmonanbubie yncina. OObBIKHOBEHHBIE U JCCATUYHBIE TPOOU, MPOILIEHTHI,
' OeCKOHEUYHBIE MEPUOINYECKUE APOOH
13 ApudmeTndyeckuii  KOpeHb  HaTypaidbHOH  cremeHW. JledcTBusS ¢
apu(PpMETHUYECKMMH KOPHAMH HaTypaJbHOU CTENEHU
14 Crenenb ¢ uenbiM nokaszatesneM. CTENeHb ¢ pallMOHAIBHBIM MOKA3aTeleM.
' CBoiicTBa CTENEHH
15 CuHyc, KOCMHYC ¥ TAHT'€HC YMCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC,
ApKTAHI€HC YUCJIOBOT0 apryMeHTa
1.6 Jlorapudwm uucna. [lecaTuuHbIC U HATYpAJIbHBIE JIOTApU(MBI
JeiicTBuTenbHbIe yncia. Apudmernueckue onepaiuu ¢ 1eHCTBUTETHHBIMU
1.7 yuciamu. [IpubnnxEHHble BBIYUCIICHUS, TPaBUila OKPYIJIEHUs, TIPUKUIKA U
OLICHKA pe3yJIbTaTa BBIUMCIECHUM
1.8 [TpeoOpazoBaHue BbIpaKECHHI
1.9 KommiekcHble uncina
2 YpaBHEHHS U HEPABEHCTBA
2.1 [{enble 1 npoOHO-pallMOHAIBHBIE YPAaBHEHUS
2.2 HNppannoHabHbIE YpaBHEHUS
2.3 TpuroHomerpuueckue ypaBHEHUs
2.4 [TokazarenpHbIC U JOTAPUPMUIECKUE YPAaBHEHUS
2.5 Llenbie u ApoOHO-paOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHaibHble HEPaBEHCTBA
2.7 [Toka3zaTenpHbIC U TOTapHPMHUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpuyecKkue HEpaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB
2.10  YpaBHEHHs, HEpaBEHCTBA U CUCTEMBI C IApaMETPaMHU
2.11 Martpuua cucteMbl JJMHEHHBIX ypaBHEHUH. OnpeieanTellb MaTPHILIbI
3 ®OynKuuu 1 rpaduku
Oynknus, cnocoObl 3amanus ¢yHkmun. 'padux  dyskumu. Bsammbo
3.1 oOpatHble ¢GyHKuuMu. YETHble W HeuéTHble (yHkuuu. [lepumonnyeckue
byHKIIUN
Ob6nacTp onpeneneHus U MHOKECTBO 3HadeHni ¢yHkumuu. Hymn ¢pyHKmm.
39 [TpoMexyTKn 3HAKONMOCTOSAHCTBA. [IpOMEKYyTKH MOHOTOHHOCTH (YyHKLHH.

MakcumymMbl ¥ MUHUMYMBbI ¢GyHKIuU. HawuGonbliee W HauMeHblee
3Ha4YeHrne QYHKIMH HA TIPOMEKYTKE




Crenennast (yHKIIMS C HATYpaJIbHBIM U LIETBIM Moka3areneM. E€ cBoiicTBa u

3.3 s .
rpaduk. CBoicTBa U rpauK KOpHS n-OM CTENIEHU
34 TpuronoMerpuueckue GyHKIUU, UX CBOMCTBA U rpapuKu
3.5 [TokazarenpHas u Jorapudmuyeckast yHKIMHU, UX CBOMCTBA U rpaguKu
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHKuuid. CBoiicTBa (QyHKIUH,
HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHMSI ITOCIEI0BATEIbHOCTEN
38 Apudmernyeckass U reomeTpudeckas nporpeccuu. Popmyia CIOKHBIX
IPOLIEHTOB
4 Havana maTemMaTnueckoro aHanusa
4.1 [TpousBonHas pynkuuu. [Ipon3BoiHbIE 31€eMEHTAPHBIX (PYHKIIMIA
[IpuMeHeHne MpOU3BOAHON K UCCIEAOBAHUIO (PYHKIIMN HA MOHOTOHHOCTh U
4.2 KCTpeMyMbl. HaxoxaeHne HamOOJdbIIero W HAaUMEHbBIIEro 3HAuYeHUs
(GYHKIMU HAa OTpe3Ke
4.3 [lepBooOpasnas. MuTerpan
5 MHoOkecCTBa U JIOTHKA
5.1 MHoO)kecTBO, onepanMy HajJ MHOKecTBaMu. [[narpammel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCT 1 cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Komb6unaTopuka
7 ['eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena 1 MOBEPXHOCTU BpALLCHUS
7.5 KoopauHatsl u BEKTOpBI




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIVI51 YHEHUKA

* MaremaTtuka. Anrebpa v Hadajia MaTeMaTHYeCKOTo aHanu3a; 10 kiacc.
yriyonernHoe ooyuenne Mepaisik A.I'., Homuposckuii [1.A., Tlonskos B.M.; noxg
penaknueit [lononsckoro B.E. O01mecTBO ¢ OrpaHMYeHHOM OTBETCTBEHHOCTHIO
WNznarenbckuii nentp «BEHTAHA-I'PA®y»; AkiimonepHoe 00111ecTBO
«3narensctBO «IIpocBenienue»

* Marematuka. Anredpa 1 Hadajla MaTeMaTH4ecKoro ananusa; 11 kmacc.
yriryonernHoe ooyuenne Mepsisik A.I'., Homuposckuii [1.A., TlonskoB B.M.; nox
penaknueit [lononsckoro B.E. O01mecTBO ¢ OrpaHM4YeHHOM OTBETCTBEHHOCTHIO
Nznarensckuii nentp «BEHTAHA-I'PA®»; AkiimonepHoe 00111ecTBO
«3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. Anre6pa 1 Hayasia MaTeMaTu4yeckoro ananusa. 10 kinacc. YriayOnéHHbIN ypOBEHb.
Meroandeckue pekoMeHaanuu K yaeOnuky. E. B. bynko, A. I'. Mep3msk, B. b.
[Tononckuii, M. C. Sxup

2. AnreOpa 1 Hayasia MaTeMaTudeckoro aHanuza. 11 kiacc. YrioyOnéHHbIN ypOBEHb.
Meroaundeckue pekoMeHaanuu Kk yueOnuky. E. B. bynko, A. I'. Mep3nsik, B. b.
[Tononckuii, M. C. Sxup

HU®PPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. http://school-collektion.edu/ru, «Equnas xomnekuust inpoBbix 00pazoBaTEIbHBIX
pecypcoB»

2. http://windows.edu/ru, «kEauHoe okHO TOCTyIa K 00pa30BaTEIbHBIM pECypcamM»
3. http://fcior.edu.ru, http://eor.edu.ru, «®enepanbHbiii IEHTP UHOOPMAITMOHHBIX
00pa30BaTEIBHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yueOHbIX U3IaHU#, SIEKTPOHHOTO
000pYIOBaHHS U 3JICKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB JIJIsl OOIIETO
oOpa3oBaHus

5. http://www.portalschool.ru, [lIkonsHBII OpTanT

6. http://www.ict.edu.ru, ®enepanbubiii nopran «ubpopmannonHo-
KOMMYHHKAIIMOHHBIE TEXHOJIOTUU B 00pa30BaHUI»

7. https://media.prosv.ru/content/?subject=22 klass=1, Meauateka IIpocBemenus
8. https://marketplace.obr.nd.ru/library/lessons?filter class=1 filter subject=14,
Ob6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickas 351eKTpOHHAs 1IKOJIA
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