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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 M3yUEHUs] BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JpPYroil CTOpPOHBI, (OPMHUPYET JOTMYECKOe U aOCTPaKTHOE
MBIIIJICHHE OO0YyYalolmuXxcsi Ha YpOBHE, HEOOXOAMMOM Ui OCBOCHHS HH(POPMATHKH,
OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH M JPYrUX IWCUUIUIMH. B pamkax maHHOro
y4eOHOro Kypca oOyuaroluecsi OBIAJEBAIOT YHHBEPCAIBHBIM S3BIKOM COBPEMEHHOMN
HayKH, KOTopasi pOpMyJIHUPYET CBOU JOCTHKEHUS B MaTEMaTHUECKOU (popme.

VY4eOHbIil Kypc areOpbl 1 Hayall MaTEMaTHUYECKOTO aHAIM3a 3aKJIaJbIBa€T OCHOBY
JUISl YCHEIIHOTO OBJIAJICHUS 3aKOHAMH (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMaHHSI OCHOBHBIX
TEHJCHINI pa3BUTUS SKOHOMUKU U OOIIECTBEHHOM KM3HU, TO3BOJIIET OPUEHTHPOBATHCS
B COBPEMEHHBIX ITU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HCIOIB30BATh UX
JUISL JajdbHEHIero oOpa3oBaHusl U B MOBCEIHEBHOM XU3HU. B TO ke Bpems oBiajcHUE
aOCTpaKTHBIMH M JIOTHUECKH CTPOTMMHU KOHCTPYKIIUSIMU anreOpbl U MaTEMaTUYECKOTO
aHanM3a pa3BUBACT YMEHHE HAXOAUTHh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD,
JIOKa3bIBaTh YTBEPKACHUS C TIOMOIIBK0 MHAYKIMU U pacCyX aaTb JIEAyKTHUBHO,
UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3AIUIO, a0CTparupoBaHKe U aHaJIOTUI0, popMupyer
KpEaTUBHOE U KPUTUYECKOE MBILIICHHE.

B xone uzydyenus yueOHoOro Kypca «Anrebpa u Hadajia MaTEMaTHYECKOTO aHATTN3a»
oOyyaromuecs Noay4datoT HOBBIM ONBIT pElIeHUs MPUKIAJHbIX 337]a4, CAMOCTOSITEIbHOTO
MOCTPOEHUSI MaTeMaTHYECKUX MOJIEJIel  pealbHbIX CUTyalluld, WHTEPHpPETALNN
MOJIyYE€HHBIX pEUICHUH, 3HAKOMATCS C IPUMEPAMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B
NpUpOJIe, HAYKE M HMCKYCCTBE, C BBIJAIOIIMMUCA MAaTEMAaTUYECKUMHU OTKPBITHSIMH U UX
aBTOpPaMHU.

VYuebHblif Kypc 0071a71a€T 3HAUUTEIbHBIM BOCIIUTATEIIbHBIM MTOTEHIIUAIOM, KOTOPBII
peaynzyercs Kak uepe3 yueOHbIi MaTepual, CliocoOCTBYIOMNNA (OPMUPOBAHUIO HAYIHOTO
MHUPOBO33PEHUS, TaK M 4Yepe3 cHeuuPuKky Yy4dyeOHOM MAesITeNbHOCTH, TpeOyrolei
IPOJOJKUTENIBHON KOHLEHTPAlMM BHUMAHUS, CaMOCTOATEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIyYEHHBIN PE3yJIbTaT.

B ocHoBe Mmeromuku oOydeHusi anreOpe M HauyajgaM MaTeMaTHYECKOro aHajau3a
JICKUT JIeATEIbHOCTHBIN MPUHIIUIT O0yUYEHHUS.

B crtpykrype yueGHOro kypca «Anredpa M Hauajga MaTeMaTUYECKOTO AaHAIN3a»
BBIJIEJIEHBI CIIEYIOLINE COAEPKATEIbHO-METOIMYECKUE TMHUU: «HHCTIa U BBIUNCIEHUS,
«DyHkuun u rpadukuy, «YpaBHEHHS U HepaBeHCTBa», «Hawama marematmyeckoro
aHanuza», « MHOXKeCTBa U JIoTMKa». Bce OCHOBHBIE cofiepKaTENbHO-METOIUYECKUE JIMHUN
U3y4YaloTCs Ha TMPOTSHKECHHHM JBYX JIeT OOy4YeHHs Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHusi, €CTECTBEHHO JOMOJHSASA APYT JApyra M MOCTENEHHO HACHIIAsACh HOBBIMU
TeMaMH H pasjenaMu. JlaHHbIM y4eOHBI KypcC SIBISIETCS WHTETPATHBHBIM, MOCKOJBKY
oObeauHseT B cebe conepKaHhe HECKOIbKUX MaTeMaTHYEeCKUX JUCIUIUIMH, TaKUX KaK
anredpa, TPUrOHOMETPUS, MATEMAaTUUECKUI aHAIN3, TEOPUSI MHOXKECTB, MaTeEMaTHYECKast
joruka u apyrue. [lo Mepe Toro xak oOydwarommuecs OBJaJEBalOT BCE Oojee MIHMPOKUM
MaTEeMaTH4YECKUM  ammapaToM, Yy HHX  ToOcieAoBareiabHO  (opMmupyeTrcss U
COBEPIUEHCTBYETCSI YMEHUE CTPOUTh MAaTEMaTUYECKYH) MOJENb PEaJbHON CHUTYyalluH,
OPUMEHITh 3HaHUA, TMOJY4YEHHBbIE MpPU HM3YyUYEHUH Y4YeOHOTO Kypca, A peuieHUs



CaMOCTOSATENbHO  CHOPMYJIHMPOBAHHOM  MaTeMaTHMYeCKOW  3agaud, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxaTenbHO-MeTOMYECKass JMHUS «Yucraa W BBIUMCICHUS»  3aBEpILACT
dbopMupoBaHe HABBIKOB MCTOJIB30BaHUS IEHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO HAYaTO
Ha YPOBHE OCHOBHOI0 0011ero oopasoanusi. Ha ypoBHe cpegnero oOiero oOpa3oBaHus
ocoboe BHHUMaHHE ynemnsieTcsi (OpMUPOBAHUIO HABBIKOB pPAllMOHAIBHBIX BBIYHCIICHUH,
BKJIIOYAIOIIKX B ce0sl MCMONIBb30BAHUE PA3JIMYHBIX (POPM 3alKCH YHCIa, YMEHHUE JeNaTh
MPUKUJIKY, BBITIOJHITH MPUOTUKEHHBIC BBIUYMCICHUS, OLICHUBATH YHCJIOBbIE BBIPAXKECHU S,
paboTaTh ¢ MaTeMaTHYECKMMH KOHCTaHTaMH. 3HAKOMBbIE OOYyYalolUMCSi MHOKECTBa
HAaTypaJIbHBIX, IEJIbIX, PAlUOHAIBHBIX U JCHCTBUTENBHBIX YHUCEN JOTMOJIHSAIOTCS
MHOKECTBOM KOMIUIEKCHBIX uuceld. B KakIoM M3 3TUX MHOXECTB paccMaTpHUBAIOTCS
CBOICTBEHHbBIE €MY CHIELU(PUUECKUE 3a/1a4U U OTIEpALIMU: IeJICHUE HALIEI0, OIEPUPOBAHUE
OCTaTKaMM Ha MHOYKECTBE LIENbIX YHUCEN, OcoOble CBOICTBAa palMOHAIBHBIX U
UppAlMOHANIBHBIX YHCEN, apu(pMETHYEeCKHEe ONepaldd, a TaKkKe HU3BJICUECHUE KOPHS
HaTypaJlbHOM  CTENEHM Ha  MHOMKECTBE  KOMIUIEKCHBIX  uucen.  biaronmaps
MOCIIEZIOBATENIbHOMY PACIIMPEHUI0 Kpyra HCIOJIb3YeMbIX YHCEI U 3HAKOMCTBY C
BO3MOKHOCTSIMM HMX TPUMEHEHHS JJId pEUIeHUs pas3uyHbIX 3adad  (hopMuUpyeTcs
MpEJICTaBICHUE O €IMHCTBE MATEeMATUKU KaK HAyKd U €€ POJU B MOCTPOSCHUU MOjelei
peaIbHOTO MUPA, ITUPOKO UCTIONIB3YIOTCS 0000IIeHHE U KOHKPETU3AIIHSI.

Jlunusa «YpaBHEHHS U HEPABEHCTBA» pealu3yeTcsl Ha MPOTSHXKEHUH BCETO 00yUeHHS
Ha YPOBHE CpeHero oo1ero oopa3oBaHusl, MOCKOIbKY B KaKI0oM pasnese [IporpamMmel
IPEeIyCMOTPEHO pEIIEHWE COOTBETCTBYIOIIMX 3ahady. B pesynapTaTe oOywarouiuecs
OBJIAJICBAIOT PA3JIMYHBIMH METOJAMHU PEIICHHs] PAIMOHAIBHBIX, HUPPAUOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUYECKUX U TPUTOHOMETPUUECKUX ypaBHEHUU, HEPABEHCTB U
CUCTEM, a TaKkXKe 3ajay, cojaepkamux mnapamerpbl. [lomyyeHHbIE yMEHHSI UIMPOKO
UCTIOJIb3YIOTCSI TIPU UCCIIEIOBAHUU (DYHKIHMI C MOMOIIBIO TTPOU3BOIHOM, IPH PEIICHUU
MPUKIATHBIX 33a/lad M 3a7a4 Ha HAXOXJCHHWE HAWOOJBIIMX M HAUMEHBIINX 3HAYCHHI
bynknuu. JlaHHas cojep)kaTellbHAas JUHUSA BKIIOYAaeT B ceOs Takke (OpMHPOBAHHE
YMEHUU BBITOJHATH pacy€Tel 1o ¢dopmylaM, TpeoOpa3oBaHHs pallMOHAIbHBIX,
UPpPAlMOHAIBHBIX W TPUTOHOMETPUYECKMX BBIPAKEHUN, a TaKKe BBIPAKCHHIA,
coJiepKaluX cTerneHu u torapudmel. braronaps u3ydenuto aaredGpandeckoro MaTeprana
NPOUCXOIUT JajbHEHIIee pa3BUTHE aJTOPUTMHUECKOIO0 M aOCTPAKTHOIO MBIIIJICHUS
oOyuaromuxcsi, (OPMHUPYIOTCS HABBIKM JCAYKTHBHBIX pacCyXJIEHUU, pPabOTHI C
CUMBOJIbHBIMU (OpMaMHM, TPEICTaBIECHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEW B BUJE
PaBEHCTB U HEpaBEeHCTB. AnreOpa npeanaraeT YQPeKTUBHbIE HHCTPYMEHTHI JIJISI PEIICHUS
NPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aj7a4, HarjasgHO JEMOHCTPUPYET CBOU
BO3MOJKHOCTH KaK sI3bIKa HAYKH.

CopepxatenbHo-MeToqudeckass JmHUA  «DOyHknmmm u - rpadukm»  TECHO
neperieTaeTesl ¢ APYruMH JIMHUSMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  MOCIEAOBATEIbHOCTh  M3yueHUs  marepuana.  V3ydyeHue  CTENEHHOM,
MOKAa3aTeIbHOM, Jorapu@Muueckodl M TPUTOHOMETPUUECKHX (YHKUUNA, UX CBOMCTB U
rpaduKoB, UCTIONB30BAaHNE QYHKITUHN JIJIs1 PEIICHUS 33/1a4 U3 IPYTUX YUeOHBIX MTPEIMETOB
U peajbHOI MU3HU TECHO CBSI3aHO KaK C MAaTEeMaTUYECKUM aHAIN30M, TaK U C PEIICHUEM
ypaBHeHMI M HepaBeHCTB. [Ipu 3ToM OojblIOe BHMUMaHHE yJenseTcss (OpMHUPOBAHUIO
YMEHHUS BBIpaXath (HOpMyJamMH 3aBUCUMOCTH MEXAY pa3IMYHbIMH BEJIMYUHAMU,
UCCJIEIOBAaTh TOJy4YeHHble (YHKIMH, CTPOUTh UX rpapuku. Matepuan 3Toi



COZIEpKATEIbHON JIMHUM HAleJIeH Ha pa3BUTHE YMEHUW W HABBIKOB, IO3BOJISIFOLIUX
BBIPA)KaTh 3aBUCHMOCTH MEXIY BEJIMYMHAMHU B Pa3IMyHOM (opme: aHaTUTHUYECKOM,
rpaduueckoi u ciaoBecHOM. Ero m3zydeHue crnocoOCTBYET pa3BUTHIO aJrOPUTMHUYECKOIO
MBIIIJICHUS], CTIOCOOHOCTH K 0000IIEHUI0 U KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass JuHHS «Hadama MaremMaTH4ecKOro aHaiu3ay IO3BOJISIET
CYIIECTBEHHO pAacCIIMPUTh KPyr KakK MaTEeMaTUYeCKUX, TaK W MPHUKIAAHBIX 3a4ad,
JOCTYIHBIX O0yYalOIIMUMCS, TaK KaK y HUX TOSBISAETCS BO3MOXHOCTh CTPOUTH I'papuku
CJIOKHBIX (PYHKIUM, ONIPENENATh UX HAUOOJIbIINE U HAUMEHbBIINE 3HAYEHUS, BEIYUCIISITh
wiomaau GUryp u oObEMBI Tell, HAXOUTh CKOPOCTU U YCKOpEHHs mpolieccoB. [lanHas
cojiepKaTeibHas JIMHUSI OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHUSI MATEMAaTHYECKUX
MOJIEJIEN pealbHbIX CUTYAIIHi, TO3BOJISIET HAXOIUTh HAaUIy4lllee PEeIICHUE B IPUKIAAHBIX,
B TOM YHCJI€ COIMAIbHO-2KOHOMHYECKUX, 3aJadyaXx. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYEeCKOTO aHajdu3a CIOCOOCTBYET pa3BUTHUIO aOCTpakTHOTO, (HOpMaIbHO-
JIOTUYECKOTO M KPEaTHUBHOTO MBIIUICHUS, (OPMUPOBAHMIO YMEHHH pacro3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MaTEMAaTHUKH B HAyKe, TEXHUKE U UCKyccTBe. OOyuaromuecs y3HaroT
0 BBIJIAIONINXCS pe3yJIbTaTaX, MOJYyYEHHBIX B XO/I€ Pa3BUTHUSI MATEMATHKHU KaK HAyKH, U 00
UX aBTOpaX.

CopepxaTenbHO-MeTOuYecKass TUHUST «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B ceOs
AJIIEMEHTHl TEOPUU MHOXKECTB U MAaTEMATHYECKOH JIOTMKU. TeOopeTHKO-MHOKECTBEHHbIE
MPEACTABICHUSI TPOHU3BIBAIOT BECh KYpC IIKOJIBHOM MAaTeMaTUKH M MpeJjiararoT
Han0oJiee yHUBEPCAJIbHBIN S3bIK, OOBCAMHSIOMIUA BCE pa3lielibl MaTeMaTUKH MU &
MPUIOXKEHUM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCIUIUIMHBI U UX MPUIOKECHUS
B eauHoe 1enoe. [loaTomMy BaXHO [AaTh BO3MOXHOCTH 0OydYaromiemycss MOHUMATh
TEOPETHUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMAaTHKU W HCIOJIb30BaTh €ro Jis
BBIPAXEHUS CBOMX MBICJICH. J[pyryM BaKHBIM IPU3HAKOM MAaTEMAaTHKU KaK HaAyKH CIEAYyeT
NpU3HATh CBOMCTBEHHYIO €W CTPOrocTh OOOCHOBAHMI W CIIEJOBAaHUE OIMPECIIEHHBIM
MpaBujiaM TIOCTPOEHHUS JTOKa3aTeIhCTB. 3HAKOMCTBO C JJEMEHTAMH MAaTeMaTHYEeCKOMN
JIOTUKU CTIOCOOCTBYET Pa3BUTHIO JIOTUUECKOT'O MBIIIICHUSI 00YUYaIOIUXCsl, TIO3BOJISIET UM
CTPOUTH CBOM PACCYXJCHHUS Ha OCHOBE JIOTMYECKHX IMpaBwi, (HOPMHUPYET HABBIKU
KPUTUYECKOTO MBIIIJICHHUS.

B yde6HOM Kypce «Anrebpa u Hayaima MaTEMaTHYECKOTO aHaJIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJEIUPOBAHUS, KOTOpPhIE MPHU3BAHBI CIIOCOOCTBOBATH
(dbopMHPOBaHIIO HABBIKOB TTOCTPOCHUS MOJIEJICH peallbHbIX CUTYAIUi, UCCIIEIOBAHUS TUX
MOJIeJICH ¢ MOMOIIBIO0 ammapaTa airedpsl U MaTeMaTUYECKOT0 aHAIN3a, HHTEPIPETaIluu
MOJIyYEHHBIX Pe3yIbTaTOB. Takue 3ajaHus BIUIETEHbI B KQXKAbIA U3 Pa3/IejIoB MPOTPaMMBbI,
MOCKOJIBKY BECh MaTepuall y4eOHOro Kypca IITUPOKO HCIONB3YETCS s PEIICHHS
NPUKIATHBIX 3a1ad. [lpw permeHun peanbHBIX MPAKTUYSCKUX 3a7ad 00ydaroluecs
pa3BHUBAIOT HAOIIOAATEIILHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThes,
HCIIOJIH30BaTh aHAJIOTHIO, 0000IAaTh U KOHKPETU3UPOBATH Mpoodsemy. [leaTenbHOoCTh 1Mo
(GOpMUPOBAHUIO HABBIKOB PEIICHHS TMPUKIAAHBIX 3aJad OPTraHu3yeTcs B TIPOIECcCe
W3Y4YeHHUs BCEX TeM y4eOHOTro Kypca « Anredpa v Hadajla MaTeMaTHYECKOTO aHaTH3ay.

Ha usydyenue yueOHOro Kypca «Anredpa U Hayajia MaTeMaTHYECKOTrO aHaIM3a»
oTBoauTCs 272 yaca: B 10 kimacce — 136 gacoB (4 yaca B Hezienio), B 11 kimacce — 136 yacos
(4 gaca B HeJEIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbubie  uynciaa. OOBIKHOBEHHbIE M JAECATUYHbIE ApoOU, MPOLEHTHI,
OeckoHeuHble nepuoanueckue aApodu. Ilpumenenue nqpodelt U MPOLIEHTOB ISl pelIeHUs
IIPUKJIAHBIX 3a4a4 U3 PA3JIMYHBIX OTPACIEH 3HAHUHN U PEAIbHON KU3HHU.

JeuictBurenbHble  4ucaa.  PanuoHanpHble M HMPPALMOHAIBHBIE — YUCIIA.
Apudpmernyeckue onepanuu ¢ ACUCTBUTEIbHBIMU YUCIaMUd. Moayib JEHCTBUTENBHOIO
quciaa 1 ero coiictsa. [IpuOakEéHHbIE BEIYUCICHUS, TPaBUIIa OKPYIJIEHUS, IPUKUIKA U
OLICHKA PEe3yJIbTaTa BHIYMCIICHH.

CreneHb ¢ meisIM IokasarteiieM. buaom HrroroHa. Mcnonp3oBanue moaxomsmiei
¢dopMBl 3amUCH JEHCTBUTENBHBIX YMCEN JUId pELICHHS MPAaKTHUYECKUX 3agad |
IIPEACTABICHUS JAHHBIX.

ApudmeTrnyeckuii KOpeHb HaTypaJIbHOM CTENEHHN U €ro CBOMCTBA.

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

Jlorapugm uucna. CpoiictBa orapudma. JlecsTuuHble 1 HaTypalibHbIE JIOTapU(PMBI.

CuHyC, KOCHMHYC, TAaHI'€HC, KOTAHIE€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAHI'€HC YUCIIOBOTO apryMEHTA.

YpaBHEeHUs] M HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE MPe0Opa3oBaHUs. Y paBHEHHUE, KOPEHb YPaBHEHUSI.
PaBHOCWIIBHBIE  ypaBHEHUsST M  ypaBHEHHWs-ciencTBus. HepaBeHCTBO, penieHue
HEPaBEHCTBA.

OCHOBHBIE METOJBl pEIICHUs] LEIBIX U JIPOOHO-pAllMOHAIBHBIX YpPaBHEHHH U
HEpaBEHCTB. MHOIOYJIEHBI OT OJTHOM NIEPEMEHHOM. J[eleHne MHOrouIeHa Ha MHOTOYJIEH C
octatkoM. Teopema besy. MHorousnensl ¢ rienbpiMu koddduimentamu. Teopema Buera.

[TpeoGpa3oBaHus YUCTOBBIX BBIPAXKEHUH, COJEPIKALIUX CTENIEHU U KOPHHU.

HppaunonanbHble ypaBHEHMs. OCHOBHBIE METOJbl PELIEHUS HPpPalMOHAIbHBIX
YPAaBHEHHUH.

[ToxazaTenpHble ypaBHeHHs. (OCHOBHBIE METOJbl PEIICHUS I1OKA3aTEJIbHBIX
YPAaBHEHHUH.

[TpeoGpa3oBaHue BoIpaKeHH, coepKaIIUX JIOrapu(MBbI.

Jlorapupmuueckne ypaBHeHHS. OCHOBHBIE METO/bI PEIICHUS JOrapu(pMUUYECKHX
YPaBHEHUU.

OcHoBHbIE TPUTOHOMETPUYECKHUE bopMyIbI. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX BBIpAKEHUN. PellleHne TpUroHoOMEeTpUYECKUX YpaBHEHHM.

Peuienue cucrem JIMHENHBIX YpaBHEHUU. MaTpulia CUCTEMBI JIMHEHHBIX YPaBHEHUM.
Onpenenutenb MaTpuLbl 2X2, €ro reOMETPUYECKUIA CMBICI U CBOMCTBA, BEIUUCIEHUE €TI0
3HA4YECHUS, TPUMEHEHHUE ONPEACIUTENS ISl PEIICHUS] CUCTEMbl JIMHEWHBIX YPaBHEHUHU.
Pemenne npukinaaHbIx 3aa4 ¢ IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEeHUM. MccnenoBanue
ITOCTPOEHHON MOJIENIN C MIOMOILBIO MAaTPUL U ONTPEACTIUTEIICH.

IlocTpoeHne MaTeMaTUYeCKUX MOJEIEH peallbHOW CUTyalUd C IIOMOUIBIO
YPaBHEHHH U HEpaBeHCTB. lIpuMeHeHHMe ypaBHEHMHM W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3ajlay ¥ 3a/1a4 U3 pa3IMyHbIX 00J1acTeil HayKu U pealbHOM KU3HU.



DyHKUMU U TPAPUKH

Oyukiws, criocoOsl 3ananus GyHkiuu. B3anmuo oopatueie Gpynkunn. Kommnosumus
¢yskuui. I'papuk GpyHkunu. dnemeHTapHble IpeoOpa3oBaHus rpa@uKoB GyHKLINH.

OOGunacte omnpezeneHds W MHOXECTBO 3HaueHUd ¢yHkuuu. Hymu dyskumu.
[IpomexxyTku 3HaKomocTtossHcTBa. Y&THble U Heu€TtHble ¢yHKUMH. [lepmonnueckue
bynkiuu. [TpoMexyTku MOHOTOHHOCTU (PYHKIIMH. MakCUMyMbl U MUHUMYMBbI (DYHKITUH.
Haubonbiiee u HauMeHblee 3HaYeHHs] PYHKIIUU Ha IPOMEKYTKE.

Jlunelinas, KBaJpaTHU4Hass U JAPOOHO-IMHEWHAs (PYHKIUH. DIEMEHTApHOE
UCCJIEIOBAaHUE U TIOCTPOCHUE UX IPaPUKOB.

CrenenHas pyHKIMS C HATypajIbHBIM U LIEJIBIM ITOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduK KOpHS N-0i CTeNeHH KaK (YyHKIIUU 0OpATHOM CTETIEHH C HATYPaJIbHBIM
IIOKa3aTeNeM.

[ToxazarenpHass u jorapu@muueckas (yHKIHHU, HUX CBOWCTBA M TIpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKIUN 1 PEIICHUS] YPaBHEHUH.

TpuronoMerpuueckasi OKpyHOCTb, ONPEEICHIE TPUTOHOMETPUYECKUX (DYHKUIUN
YHCJIOBOTO apryMEHTa.

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

Havana maTtemaTu4eckoro aHajamnsa

ITocnemoBaTeIbHOCTH,  CIIOCOOBI  3aJlaHUS  ITOCJIEJOBaATEILHOCTEH. MeTox
MaTeMaTH4YeCKON HWHAYyKIMH. MOHOTOHHBIE W OrpPaHUYEHHBIE IIOCIIEI0BATEIbHOCTH.
HcTopusi BOBHUKHOBEHHS] MAaTEMaTHYECKOIO aHAIN3a KaK aHalln3a OECKOHEYHO MaJlbIX.

Apubdmerndeckass M TeoMeTpuueckas Tmporpeccuu. beckoHeuHo yObIBaromas
reometrpuueckass rmnporpeccus. Cymma OecKOHEYHO YOBIBalOIIEH TIeoMeTpruuecKon
nporpeccuu. JIMHEWHBIM W SKCIOHEHUHANbHBIA pocT. Yucino e. dopmyna CIOXKHBIX
IIPOLICHTOB. Vcnosb30BaHuEe MPOTPEeCcCUU Ul PELICHUS PEAbHBIX 3a1ad IPUKIALHOTO
Xapaxkrepa.

HemnpepbiBubie GyHKIIMM ¥ WX CBOMCTBA. TOYKHU pa3phiBa. ACHUMIITOTHI TpaduKOB
¢yukuuii. CBoicTBa (YHKUMHA HENpepbIBHBIX Ha OTpe3ke. MeToa MHTEpBalOB IS
pelieHus HepaBeHCTB. [IprMeHeHHe CBOMCTB HEMPEpPHIBHBIX (DYHKIUN ISl pElIeHUs
3az1ay.

[lepBas u BTOpas mpousBojHble (QyHKIUH. OnpeneneHue, reoMeTpPUYECKUd U
bu3nueckuii CMBICI TPOU3BOIHOMN. Y paBHEHUE KacaTeIbHOU K rpaduKy QyHKIIUH.

[TpousBonHble 31emMeHTapHbIX (yHKUMNA. [IpomsBogHas CyMMbl, NpPOU3BENEHUS,
YaCTHOTO U KOMIIO3UIIUU (DyHKITHH.

MHo:kecTBa M JIOTHKA

MHoOKecTBO, Oolepaly HajJ MHOXXECTBaAaMU M MX cBoicTBa. Jlmarpammsl Ditnepa—
Benna. [IpuMeHeHHE TEOPETHKO-MHOKECTBEHHOIO amnmapara Julsi OIMCAaHUs PEalbHBIX
MIPOLIECCOB U SIBICHUM, IPHU PELICHUH 33/1a4 U3 JPYTUX yUYeOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHYEeCKOro OOBEKTa, CIEACTBUE,
JI0Ka3aTeNbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KJIIACC

Yucjia M BLIYUCTICHUA



HatypansHble u nensie uncna. I[IpuMeHeHre Npu3HaKkoB JENMMOCTH LEJIBIX YHCEl,
HanOospImmii oomuii aenutensd (qanee — HOJl) n HamMeHbiiee oOiiee KpaTHOE (anee —
HOK), octatkoB o mMojyto, airoputMa EBKiiMa uist peieHus 3a7ad B [eJIbIX YHCliax.

KommnekcHele umcna. Anrebpanyeckass ¥ TpUTOHOMeTpUueckass (OpMbl 3alucu
KOMIUIEKCHOTO 4ucia. ApudmeTnueckue omnepanuy ¢ KOMIUIEKCHBIMUA —YHCIIAMHU.
N300pakeHne KOMIUIEKCHBIX YMCeNl Ha KOOpAMHATHOW IutockocTH. Popmyrna Myaspa.
KopHu n-o#1 creneHu U3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHne KOMIUIEKCHBIX YHMCENl IS
peuieHns (pU3NYeCKuX U FreOMETPUUECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucremMa U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C TOMOILBIO TPUTOHOMETPHYECKON
OKPY>KHOCTH. Pellienre TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS TOKA3aTEIbHBIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS HPPALMOHAIIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI pEUIEHUS CHCTEM W COBOKYIHOCTEH palMOHAIBHBIX,
UppalMOHANIbHBIX, TOKA3aTEeIbHBIX U JIOTapu(PMHUUECKUX YPABHEHUN.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETPAMHU.

[TpuMmeHeHNe ypaBHEHHI, CHCTEM U HEPABEHCTB K PELIEHUIO MATEMATHYECKUX 3a/1a4
¥ 3a71a4 U3 pa3IMYHbIX 00JaCTeil HAYKH U PEaIbHOM KU3HU, MHTEPIIPETAIMS MOTyYEeHHBIX
pE3yJIbTaTOB.

DOyHKIUH U TPaPUKH

['padux xkomnozunun GyHkuil. 'eomerprueckue o0pas3bl ypaBHEHUN U HEPABEHCTB
Ha KOOPJIMHATHOW IJIOCKOCTH.

TpuronoMmerpuueckue GyHKIUU, X CBOICTBA U rpapuKH.

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

Hcnonb3oBanue rpaukoB (GYHKIMA JUI1  UCCIEAOBAaHUS  IPOLECCOB U
3aBUCUMOCTEN, KOTOpPbIE BOSHUKAIOT IIPU PEIICHUHU 3a/1a4 U3 IPYTUX Y4eOHBIX MTPEIMETOB
Y PEaJbHOM KU3HU.

Havasa MmaTeMaTH4ecKOro aHajim3a

[IpumeHeHre NPOU3BOAHONW K HCCIEAOBaHHIO (YHKUMH HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HauOONBIIEr0O W HAWMEHBIIETO 3HAYCHWA HENPEPHIBHON
(GyHKIMU Ha OTpE3Ke.

[IpuMeHeHne NPON3BOIHON ISl HAXO0XKACHUS HAUITy4dIlero peleHus B IPUKIIAIHbIX
3a/ayax, JUIsl OMpeeNIeHUs] CKOPOCTH U YCKOPEHHMsI IIpolecca, 3aJaHHOro (opMyson Uiu
rpadukom.

[lepBooOpa3Hasi, OCHOBHOE  CBOWMCTBO  mepBooOpa3HbIX.  [lepBooOpasHbie
arieMeHTapHbIX QyHKIUH. [IpaBuia HaX0XAeHHs TEPBOOOPA3HBIX.

WNurerpan. ['eomeTrpudecknid CMBICI HHTETpasna. BeluucieHue onpencsi€HHOro
uHTerpana no ¢popmyne Herotona-JleitOnuna.

[TpumeneHne uHTErpaia A HAXOXKJIEHUS IUIOMIAJCH MIIOCKUX QUryp u 00BEMOB
r€OMETPUYECKUX TEIL.

[Mpumepsr  pemiennit  nuddepeHunanbHbIX  ypaBHEHUH. MaTemaTtnueckoe
MOJICIMPOBAHNE PEATHHBIX MPOLECCOB C MTOMOIIBIO AU PepeHINATBHBIX YPaBHEHHUH.



I[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O KYPCA «AJIT'EGPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJIHET'O OBLIIET'O ObPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xI1aHCKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMM OOY4YalOMIETOCsd KaK aKTHUBHOTO U
OTBETCTBEHHOI'0 YJIeHa POCCHUIHCKOTrO 0OIecTBa, MpeACTaBlIeHHEe O MaTeMaTHYeCKHX
OCHOBaX (pyHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SIBICHUN, MPOUEAYP TPAKIaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJIEUCTBOBATH C COLIMAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHUH C UX (PYHKIUAMHU U HA3HAYCHUEM;

2) NaTpHOTHYECKOT0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKOM T'PAKIAHCKOW WACHTUYHOCTH, YBAXKCHHS K
MPOILJIOMY M HACTOSIIIEMY POCCHUUCKOM MaTEeMaTUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTH)KEHUSIM POCCUUCKUX MATEMAaTHKOB M POCCUKMCKON MaTeMaTHYEeCKON IIKOJbI,
MCIIOJIb30BaHKE 3TUX JOCTIXKCHHUH B JPYTUX HayKaxX, TEXHOJIOTHUAX, chepax SIKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCHUHCKOrOo Hapoaa, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, STUYECKOrO TIOBEACHHS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTMXKEHUW HAyKHM W JIESITENIbHOCThIO YUYEHOr0, OCO3HAHHE JIMYHOTO
BKJIa/Ia B IOCTPOEHUE YCTOMUYUBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs OJCTETHUKY MaTeMaTHUYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3ajay, pEUIeHWH, pacCyXIEeHUW, BOCIPUUMYHMBOCTH K
MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCIUTAHMS:

c(OpMHUPOBAHHOCTh YMEHHs MPUMEHSATh MaTeMaTU4YeCKHWE 3HAHUS B HHTEpecax
3I0pOBOTO U 6€30MacHOT0 00pa3a )KMU3HU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3/I0POBBIO
(3mopoBoe THTaHHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHATUH M OTHAbIXA, peryJspHas
dbusnueckass akTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHMUE TPU 3aHSATHUSAX CIIOPTUBHO-
03/I0POBUTEIILHON JIEATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYJy, OCO3HAHUE IIEHHOCTH TPYAOJIIOOUs, MHTEPEC K Pa3IMUHbIM
chepam TmpodeCcCHOHAIBHON JESATEIBHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e
MPWIOKEHUSIMH, yYMEHHE COBEpINaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIEC JKWU3HEHHBIC IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K
MaTEeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPa30BAHHWIO HA TPOTSIKEHUU BCEU KU3HU,
TOTOBHOCTh K aKTHBHOMY yYacTHIO B PEHICHUU MPAKTUYECKHX 3a/lad MaTeMaTHYeCKOM
HaIPaBJICHHOCTH;

7) 3K0JI0rM4eCKOro BOCIIMTAHUSA

c(hOpMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIbTYPhI, TOHUMAaHUE BIUSHUS COLMAIBHO-
HKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJHONU U COLMAIBHOM Cpeibl, OCO3HAHUE
rJI00abHOTO XapakTepa OJKOJOTUYECKUX NpoOJeM, OpUCHTAIMs Ha MPUMECHEHUE
MaTeMaTHYEeCKUX 3HAHWM Mg pelleHus 3aJad B O00JIacTH OKpY’Kalollell cpenpbl,



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

8) HeHHOCTH HAYYHOI'0 O3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSL HAYKU U OOIIECTBEHHOM MPAKTUKH, MOHUMAHHE MATEeMaTUYECKOW HAyKH Kak
chepbl 4eIOBEUECKON JeATEILHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHS
[IMBWJIM3AIIAN, OBJAJICHUE S3bIKOM MAaTeMAaTHKM M MaTEeMaTUYeCKOM KYyJIbTYpPOH Kak
CpPEACTBOM  TO3HAHMS  MHpA, TOTOBHOCTb  OCYHIIECTBISITh  MPOCKTHYHD U
HCCIIE0BATENBCKYIO ICITEIIbHOCTh MHIAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBrble Joruyeckue AeHCTBHA:

BBISIBJISIT M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEeMaTHYECKHX
OOBEKTOB, TOHATHI, OTHOIIEHUN MEXAYy MOHATUAMH, (HOPMYIUPOBATH ONpPEACICHUS
NOHATHM, yCTaHAaBIMBAaTh CYLIECTBEHHBIM INPU3HAK KIACCU(PUKALMK, OCHOBAHUS JUIS
000011IeHNS U CpaBHEHUS, KPUTEPUU IIPOBOIMMOTO aHAIIN34;

BOCIIPUHUMATh, (OPMYJIUPOBATh U MPeoOPa30OBBIBATh CYXKIECHUS: YTBEPAUTEIbHbIE
U OTpHULATeNIbHbIE, €IMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOPEYHUS B
(dakTax, TaHHbBIX, HAOIIOACHUIX U YTBEPKIEHUAX, IPEIaraTb KpUTEPUH JIJIs1 BBISIBJICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

JIeNaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, 1€ TyKTUBHBIX U UHTYKTUBHBIX
YMO3aKJII0YeHHUH, YMO3aKJII0OUEHUH 110 aHAJIOTUH;

IPOBOJAUTH CAMOCTOSITEJIBHO JOKAa3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN
(mpsiMble ¥ OT NPOTHUBHOTO), BBICTPAMBATh APTryMEHTAlIMIO, MPUBOAMTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHS U BBIBOJIBL;

BbIOMpaTh Coco0 pelleHus ydueOHOM 3a1ayuu (CpaBHHMBATH HECKOJIbKO BapHUaHTOB
peleHusi, BbIOMpaTh Haubosiee MOAXOIAMIMNA C YYETOM CaMOCTOSITEIbHO BBIACICHHBIX
KPUTEPUEB).

Bba3zoBble nccienoBarebckue AeiCTBUA:

UCIIOJIb30BAaTh  BONPOCHI KAk MCCIIEIOBATEIbCKUNA HMHCTPYMEHT  IO3HAHUSA,
dbopMynupoBaTh BOMPOCHI, (UKCHUPYIOIIKME MPOTUBOpEYHE, MpoOIeMy, yCTaHABIMBATh
HCKOMOE M JaHHOE, (POPMHUPOBATH THUIOTE3Y, ApTyMEHTHPOBAThH CBOIO MO3UIIUIO, MHEHUE;

MPOBOAUTH CAMOCTOSITEIBHO CIUIAHWPOBAHHBIA SKCHEPUMEHT, HUCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eckoro oOBbeKTa, SBJICHUA, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00BEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSTENbHO (OPMYyJIHUpPOBaTh O0OOOIIEHHS W BBIBOABI IO pe3yJbTaTaM
NPOBEAEHHOTO HAOMIOACHUSA, WCCIEIOBAHUSA, OICHMBATH OCTOBEPHOCTH IOIYYECHHBIX
pe3yJbTaTOB, BEIBOJOB U 000OIICHMIA;

IPOrHO3UPOBAaTh BO3MOJKHOE pPa3BUTUE IIpollecca, a TaKXKe BbIABUIaTh
IPEIOJIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBUSX.

PabGora ¢ undgopmanueii:

BBISIBJIATD €(UIUTH HH(POPMAINH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOIPOC
U JUIS pellieHus 3a1a4u;



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

CTPYKTYpHpOBaThb HHGOpPMAIMIO, NPEACTaBIATh €€ B Ppa3IUyHbIX (Qopmax,
WUTIOCTPUPOBATH Iparuecky;

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

KoMMyHHKaTHBHBIE YHHBepPcATbHbIe yueOHbIe el cTBUSA

OO0wmenue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXICHHUS B COOTBETCTBHH C YCIOBHSMH H
HEeNsIMUA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MICHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOAY PEIICHUs 3a/Jadi, KOMMEHTHPOBATh
HOJTy4eHHBIN pe3ybTar;

B XOA€ OOCYXIEHHS 3aJaBaTb BOMPOCH MO CYIIECTBY OOCYXIAaeMOU TEMBI,
npoOIeMbl, pemaeMoil 3afayy, BBICKA3bIBaTh WJCH, HAICJICHHbIE Ha TOMCK pPELICHUS,
COTIOCTABIISITh CBOM CYXACHUS C CYXICHUSIMH JAPYyTUX YYacTHUKOB JTHAJIOTA,
OOHapYXHMBATh pa3n4yMe U CXOACTBO MO3HIHUH, B KOPPEKTHOU (Gopme (OpMyIHpOBaTH
pa3HOTJIacHsl, CBOM BO3PaKCHUS;

NPEJCTABIATh PE3YNbTaThl PEHICHUs 3aJadd, OKCIEPUMEHTa, WCCIIeA0BaHus,
IPOEKTa, CAMOCTOSATENILHO BBIOMPATh ()OPMAT BBICTYIUICHHS C YUETOM 3a/1a4 IIPE3CHTAIUH
U 0COOEHHOCTEHN ayJIMTOPHUU.

PeryasitTuBHbIC YHHBeEpCAJIbHbIC Y4eOHbIE 1eCTBUS

Camoopranuszanus:

COCTaBJISITh IUIaH, AJITOPUTM PEILICHUs 3a/1a41, BBIOUPATh CIIOCO0 PELICHHs ¢ YUETOM
UMEIOIUXCSI  PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM MH(pOpMAIIH.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIH MHTEJJIEKT:

BJaJIeTh HaBBIKAMM I103HABATEIbHOM pe(pIeKCHH KaK OCO3HAHMSA COBEpPIIAEMbIX
NeHMCTBUA W MBICIUTENBHBIX MPOIECCOB, HUX pe3yJbTaTOB, BIAAETh CIOCOOaMHU
CaMOINPOBEPKH, CAMOKOHTPOJI IMpollecca U pe3ysbTara pelIeHUs MaTeMaTUYecKOn
3aj1auu;

NpPeIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPU PELICHUH 3a]Ja4H, BHOCUTD
KOPPEKTHUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX
OIIMOOK, BBISIBICHHBIX TPY/IHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LETU M YCIOBHUSM, OOBIACHITH NPUUHHBI
JOCTH)KEHUS WM HEIOCTHKCHUS Pe3yJIbTaTOB ACATEIBHOCTH, HAXOIUTh OLIHOKY, 1aBaTh
OILICHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIbHOCTD:

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHJIMBUTyaJIbHON pabOThI
IpY pEeIIeHUH yIeOHbIX 3a7a4, IPUHUMATh [IEJIb COBMECTHOM NI TEIbHOCTH, IIIAHUPOBATh
OpPraHM3allMI0 COBMECTHON paboOThl, pacmpenesisaTb BUIbl PadOT, IOrOBAPHBATHCA,
00Cy»XKIaTh IPOIIECC U pe3yJIbTaT padoThl, 0000IIaTh MHEHUSI HECKOIBKHX JIFOJICH;

y4acTBOBaTh B TpyHmoBbIX ¢opmax paboTel (0OCyxkaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBbI» U UHBIE), BBIIOIHATH CBOIO YacTh PAa0OTHI M 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 o6yuyenus B 10 kjiacce oOyyaromuiics noyyquT cileayromue npeIMeTHbIe
pe3ysbTaThl O OTAEIBHBIM TeMaM palboueill mporpaMmMbl yueOHOro Kypca «Amnredpa u
Hayajia MaTEMaTUYECKOTO aHAJIN3a»:

Yuciia 1 BBIYUCICHUS:

CBOOOJHO ONEpPUPOBATH TMOHATHUAMM: pPAIlMOHAJIBHOE YMCIO, OECKOHEYHas
nepuoandeckas JpoOb, MPOLEHTHI, UPPALMOHATIBHOE YUCII0, MHOXKECTBA PallMOHAIBHBIX U
JIEUCTBUTEIIBHBIX YHCEII, MOJYJIb JEUCTBUTEIBHOTO YUCIIA;

IPUMEHTh IpOOM M MPOLEHTHI JUIsl pElIeHMs] MPUKIAAHBIX 3a7ad U3 Pa3IMYHBIX
OTpaciiel 3HaHUM U PeATbHOU KU3HU;

OPUMEHITh NPUOIMKEHHBIE BBIYUCICHUS, MpaBUia OKPYTJEHUS, NPUKHUAKY U
OLICHKY pe3yJIbTaTa BEIYMCIICHU;

CBOOOJHO ONEpPUPOBATh MOHATUEM: CTEIEHb C LEJIbIM MTOKA3aTENIEM, UCIOIb30BaTh
HOIXOASILY 0 (OpMY 3alMCH JEHCTBUTENBHBIX YUCEN AJIS PeIIEeHHs MPAaKTUYECKUX 3aj1a4
Y TIPEJICTaBJIECHUS 1aHHBIX;

CBOOOJHO OIEpPUPOBATh MOHATHEM: apuU(PMETHUYECKH KOPEHb HaTypalbHOU
CTEIEHHU;

CBOOOIHO OMEPUPOBATh MOHATHUEM: CTENEHb C PALlMOHAIBHBIM IIOKA3aTEJIEM;

cBOOOJIHO ONEPUPOBATH MOHATUAMMU: JIOTapu(M UUCIIa, TECATUUHBIE U HaTypalbHbIE
Jgorapu@msl;

CBOOOJHO ONEpUpPOBATH MOHSTUSIMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHIEHC
YHUCJIOBOT'O apTyMEHTA;

ONEPUPOBATH NOHATUSAMM: APKCHUHYC, APKKOCMHYC M AapKTaHI'€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUS] M HEPAaBEHCTBA:

CBOOOJIHO OINEpPUpPOBATh TOHATHUSIMH: TOXIECTBO, YypaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHUS-CIIEICTBYS, PAaBHOCWIbHBIE HEPABCHCTBA,;

NPUMEHSTh pa3InyHble METO/IbI PELIEHUS PAallMOHATIBHBIX M JPOOHO-pallMOHAIBHBIX
YPAaBHEHHUM, IPUMEHATh METOJ UHTEPBAJIOB [JIsl PEILICHUS HEPABEHCTB;

CBOOOIHO ONEPUPOBATH MOHIATUSIMHU: MHOTOWIEH OT OJJHOU NIEpEMEHHON, MHOTOUJIEH
C 1eNbIMU KO3 (UIIMEHTaMU, KOPHH MHOTO4YWICHA, IPUMEHSTH JI€JICHHEe MHOTOWICHAa Ha
MHOT'O4JIEH C OCTaTKOM, TeopeMy be3y u teopeMy Buera s pemenus 3anayd;

CBOOOZHO OMNEpPUPOBATH MOHATUSMU: CHCTEMa JIMHEHHBIX YypaBHEHWi, MaTpula,
ONpPEAENIUTENb MAaTPULIBI 2 X 2 ¥ €ro reOMETPUYECKUI CMBICII, UCIIOJIb30BaTh CBOMCTBA
ompenenuTens 2 X 2 1A BBIYUCICHHUS €ro 3HAYEHUs, IPUMEHATH ONPEICITUTENN IS
pEelICHUsI CUCTEMBl JIMHEMHBIX YpPaBHEHUM, MOJEIUPOBATb pPEAIbHBIE CUTyallud C
MIOMOIIBK0 CHUCTEMBl JIMHEWHBIX YpPaBHEHUM, HCCIEAOBATh ITOCTPOCHHBIE MOJEIU C
IIOMOILBIO MAaTPULL ¥ ONPEIEIUTENCH, UHTEPIPETUPOBATD ITI0JYyUYECHHBIA PE3YJIbTaT;

UCTIOJI30BATh CBOMCTBA JEMCTBUI C KOPHSAMH JIJIsl MPEoOpa30BaHus BRIPAKECHU;

BBITIOJHATh MpeoOpa30BaHUs YMCIOBBIX BBIPAKEHHUM, COJEp)KALIUX CTEHeHH C
palMOHaIbHBIM I10KA3aTeIIEM;



UCIIOJIb30BaTh CBOMCTBa Jjorapu@moB mjig MNpeoOpa3oBaHUs JOrapuPMUUEecKUX
BBIPAKECHUU;

CBOOOHO OMEpPUPOBATH MOHATHSAMH: HUpPpAIMOHANbHBIE, TOKa3aTeNbHBIE |
jJorapu(MUYECKUEe ypaBHEHUS, HAaXOJUTh HX PEIICHUS C TOMOIIbI0 PABHOCHUIBHBIX
NEPEXO0/I0B WIIM OCYILECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSITh OCHOBHBIE TpPUTOHOMETpHUEcKHe (GOopMyNbl g TnpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHHUI;

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

MOJIETTUPOBATh pealibHbIE CUTYallMd Ha SI3bIKE aireOpbl, COCTaBISTh BBIPAXKEHUS,
YpaBHEHMsI, HEPABEHCTBA MO YCIOBHUIO 3a/lay, HUCCIEA0BATH MOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAHHUEM arlrapaTa ajareOpsl.

DyHKIMU U TPAPUKH:

CBOOOJHO ONEpUPOBATh MOHATHUAMHU: (QYHKIUSA, CIOCOObI 3aaHus (YHKLIHH,
B3aUMHO OOpaTHble (YHKIUH, KOMITO3HMIHSA (YyHKIUH, Tpaduk (YHKIHUH, BBITTOIHATH
AJIEMEHTapHbIe TpeoOdpa3zoBaHus rpaduKoB (PyHKIIHIA;

CBOOOTHO OTIEPUPOBATH MOHATUSMU: 00JIACTH ONPEAETICHUSI U MHOXECTBO 3HAUCHU
byHKIIMY, HYTU QYHKIIUHU, IPOMEKYTKHA 3HAKOTIOCTOSTHCTBA;

cBOOOJIHO OTIEPHPOBATH MOHATUAMU: YETHBIC M HEUETHBIC (PYHKIINH, IEPUOANICCKIE
GYHKIIUY, TPOMEXYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBbl 1 MUHUMYMBbI (yHKIIUH,
HanOoJbIIlee ¥ HAaMEHbIIIee 3HaUYeHNe (PYHKIINN Ha TPOMEKYTKE;

CBOOOIHO ONEPUPOBATH MOHATUSIMH: CTETICHHAs] (PYHKIUS C HATYPAJIbHBIM U IEJIBIM
nokaszatenieM, rpaduk CTerneHHOW (DYHKIMU C HATypaldbHBIM M IIEIBIM ITOKa3aTeNeM,
rpaguk KOpHS n-od CTENEeHW Kak (YHKIUU OOpaTHOW CTENEeHH C HaTypalbHbIM
nokKaszaTesniem;

OTIEPUPOBATH MOHITUAMH: JTMHEHHAS, KBJApAaTHUHAS U IPOOHO-IMHEHHAs (YHKIINH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEZ0BAHUE U TOCTPOCHUE UX TPAPHUKOB;

cBOOOJIHO OTIEPUPOBATH MOHATUSAMU: TIOKa3aTeabHast U Jorapudmudeckas QyHKINH,
UX CBOMCTBA U Tpa(yKy, UCIIOIB30BaTh UX TpadUKu IS pEIICHUs] ypaBHEHUIH;

CBOOOJIHO  ONEpUPOBATH  MOHATUSMHU:  TPUTOHOMETPHYECKAs  OKPYXKHOCTb,
OTIpe/ieJICHHEe TPUTOHOMETPHUYECKUX (PYHKIIUN YHCIOBOTO apryMEHTa,

UCTOJIb30BaTh rpauku QYHKIMHA IS UCCIEIOBAaHUS MPOLECCOB U 3aBUCHUMOCTEH
NpU pEIICHUHU 3aJa4 U3 IPYTHX yYeOHBIX NPEIMETOB W PEATbHOHN KH3HH, BBIPAXKATh
dbopMynIamMu 3aBUCUMOCTH MEXIY BEJINIMHAMU;

Hauyana MmaTemaTH4ecKoro aHajimsa:

CBOOOJIHO OMEpPUPOBATH TMOHATHIMH: apuQMeTHdecKass H TeoMEeTpUYecKas
nporpeccus, OECKOHEUHO YOBIBAaIOIIasi TEOMETPUYECKas MPOrPeccHsi, JIMHEHHBIH U
OKCTIOHEHIIMALHBIA POCT, (hOpMyJia CIOKHBIX TPOIIEHTOB, UMETh MPEICTABICHUE O
KOHCTAaHTE;

MCIIOJIb30BaTh MPOTPECCUH ISl pELICHHs peaibHbIX 3a7a4 MPUKIAJHOTO XapaKkTepa;

CBOOOJIHO OIEPHUPOBATHh TMOHATHSIMHU: MOCIEAOBATEIBHOCTD, CIIOCOOBI 3alaHus
NOCJIeI0BaTeIbHOCTEH, MOHOTOHHBIE M OTPaHUYECHHBIE MOCIIE0BATEIHLHOCTH, TOHUMATh
OCHOBBI 3apOKICHUS MaTEMaTHUECKOI0 aHaIn3a KaKk aHalln3a 0ECKOHEYHO MaJbIX;

CBOOOJIHO OMNEPUPOBATH MOHATHUAMU: HENPEPBIBHbIE (YHKIMH, TOYKH pPa3pbiBa
rpaduka QyHKIIMH, aCHMITOTHI Tpadrka 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,
KacaTelIbHas K TpaduKky (pyHKINH;

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 MOHATUSIMU: MHOXKECTBO, OTIEPALlU HaJl MHOXXECTBAMU;

UCIIOJIb30BAaTh TEOPETHKO-MHOXKECTBEHHBIM amnmapar [uisl ONMCAHMS PEeaJbHBIX
IPOLIECCOB U SIBJICHUM, IPH PELIEHUH 3314 U3 JPYTHX yYeOHBIX IPEIMETOB;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: OIIpeIeTIEHUE, TEOpEMA, ypaBHEHHE-CIIEACTBHE,
CBOMCTBO MaTeMaTHYeCKOT0 OOBEKTa, JI0Ka3aTeJIbCTBO, PABHOCWIbHBIE YpaBHEHUS HU
HEPABEHCTBA.

K konny o6yuenus B 11 kiracce o0yyaromuiics MojiyduT CleAyOMUe IPeIMETHbIE
pe3yNbTaThl 1O OTIACIbHBIM TEMaM pabouell mporpaMMbl yuyeOHOro Kypca «Amnredpa u
Hayajla MaTEMaTHYECKOTO aHATIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOZHO OINEpPUPOBATH MOHATUSAMU: HATypaJbHOE W LIEJO€ YUCI0, MHOXKECTBA
HaTypaJIbHBIX U LEJIBIX YACET, UCIIOJIB30BaTh PU3HAKU AEIUMOCTH Lenblx yncen, HOJ u
HOK naTypanbHBIX 4KCel U1 peIIeHHs 3a]a4, IPUMEHATh anroput™ EBknnna;

CcBOOOJIHO ONEPUPOBATh MOHATHEM OCTATKA MO0 MOAYJIIO, 3alIUCHIBATh HATypallbHbIC
YHCJia B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJHO OMNEepUpOBaTh MOHATHUAMU: KOMIUIEKCHOE YHCIO M  MHOXECTBO
KOMIUIEKCHBIX YHCEN, NPEJCTaBIATh KOMIUICKCHbIE 4YHCIa B aireOpanyeckoil u
TPUTOHOMETPUYECKON (opme, BBIMOIHATH apu(METUUYECKUE Orepalud ¢ HUMH U
n300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUs] M HEPAaBEHCTBA:

CBOOOJIHO ONEpPUPOBATH MOHATUAMM: HUpPpALHOHANbHbBIE, IIOKa3aTelbHbIE U
Jorapu(pMUYECKHE€ HEPABEHCTBA, HAXOJIUTh HMX PELICHHS C MOMOIIbIO PaBHOCHIBHBIX
IIEPEXO/I0B;

OCYILECTBIIATh OTOOP KOPHEH MpH PEIIeHUH TPUTOHOMETPHUUECKOTO YPAaBHEHUS;

CBOOOHO ONEPUPOBATH MOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh
HeoOXoauMble (OpPMYIBl IS PELICHHS OCHOBHBIX THIIOB TPHUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJHO OINEpUPOBATh MOHATHUSIMHU: CHCTEMa W COBOKYITHOCTh YpPaBHEHHH U
HEPABEHCTB, PAaBHOCUJIbHBIE CUCTEMBI M CHCTEMBI-CIEJACTBUS, HAXOJUTh PpELIEHUS
CUCTEMbl W COBOKYMHOCTEH pallMOHAIbHBIX, HPPALMOHATBHBIX, MOKA3aTEeIbHBIX U
Jorapu(pMUUECKHX YPaBHEHHH U HEPABEHCTB;

pemiath palyoHalIbHbIE, UppAllMOHANIbHBIE, MOKa3aTelbHbIe, Jorapugmuueckie U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COAECPIKAIINE MOIYJIN U MapaMeTphl;

OPUMEHSTH TpapuuecKre METObI IS PEIICHUs] ypaBHEHUI U HEPABEHCTB, a TaKXkKe
3a/1a4 ¢ mapaMeTpamus;

MOJICIMPOBATh PeajbHbIE CHTYallMd Ha SI3bIKE aiareOpbl, COCTABISATH BBIPAXKEHUS,
YPaBHEHMsI, HEPABEHCTBA M UX CUCTEMBI 10 YCIIOBUIO 3aJa4H, UCCIIEI0BATh TIOCTPOCHHBIE



MOJIEJIM C MHCIIOJIb30BAaHUWEM ammapara anreOpbl, HHTEPIPETUPOBATH IOJyYEHHBIN
pe3ynbTar.

DOyHKIUH U TpapUKH:

CTpOUTHh TIpaUKU KOMOO3MLIMHM (QYHKIUM € TOMOILBIO  3JIEMEHTapHOI O
UCCJIEIOBAaHUS U CBOMCTB KOMITO3HMIIMH IBYX (PYHKIIHIA;

CTPOUTH IeoMeTpUUYecKHue oOpa3bl ypaBHEHUIl M HEPaBEHCTB HAa KOOPAUHATHOM
IUIOCKOCTH;

CBOOOJHO ONEPUPOBATh MOHATUAMHU: TPAPUKU TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHATh PYHKINHU AJI1 MOJCJINPOBAHUS U HCCIIEI0BAHUS PEaIbHBIX IPOIIECCOB.

Hayana maTtemaTH4ecKoro aHajamsa:

UCMOJIb30BaTh MPOU3BOAHYIO JIsi UCCIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTh U
DKCTPEMYMBI;

HaXOJUTh HauOOJblee W HaWMEHblLIEe 3HauYeHUs (QYHKUUU HENPEPHIBHOM Ha
OTpE3KE;

WCIIOJIB30BAaTh TPOWU3BOAHYIO JUISI HAXOXKJICHMS HAWIydllero peleHus B
NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-3KOHOMHUYECKHUX, 3aJadax, JJs OIpeaesCHUs
CKOPOCTH M YCKOPEHHS Ipolecca, 3a1aHHOro (hopMysoi uiu rpadukoM;

CBOOOJIHO OINEPHUPOBATH MOHATHSMU: MEPBOOOpa3HasA, ONpeACIEHHBIH HHTErpal,
HaXOJUTh NepBOOOpa3HbIE ITEMEHTAPHBIX (QYHKIUI U BBIYUCIATH HHTETpal 1o Gopmyiie
Hrrorona-JleitOHMIa;

HAaXOJUTh IUIOIAAN IUIOCKUX QUTYp U 0OBEMBI TN C IOMOILBIO HHTETpaa;

UMETh IMPEACTAaBICHHE O MAaTEMaTHYEeCKOM MOJECIMPOBAaHUM Ha IIpUMEpE
cocTaBieHUs AU PepeHInaIbHBIX YPaBHEHUH;

pemaTe MNPUKIAJHBIE 3aJa4d, B TOM YHCIE COLHMAIBHO-JKOHOMHUYECKOTO U
¢bu3nyeckoro xapakrepa, CpeJICTBaMU MaTEMaTUUYECKOTO aHaIU3a.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KUJIACC

KosmmuecTBo yacoB DJIEKTPOHHbIE
Ne /i HaumeHoBaHue pa3aesioB U TeM Kontpoapueie  TIpakTuueckue (undposbie)
NporpaMmbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI pecypes
MHO0KECTBO AECHCTBUTEIBHBIX YUCEIL.
1 MHorounensl. Panmonaibabie ypaBHEHHUS 24 1
1 HepaBeHCTBa. CHUCTEeMbl TUHEWHBIX
YPaBHEHHU
’ Oyukuun u rpaduxu. CteneHHas 12 1
(GYHKITUS C IIeJIBIM TTOKa3aTeIeM
3 Apubmerndyeckuii KOpeHb N-Oi CTENEHHU. 15 1
HppanmoHaibHbIe ypaBHEHUS
4 [TokazarenpHast GyHKUHS. 10 1
[Toka3aTenpHblEe ypaBHEHUS
5 Jlorapudmuueckasi GyHKIIUS. 13 1
Jlorapudgmuieckue ypaBHEHUs
6 TpUroHOMETpUYECKHE BBIPAXKEHUS U 2 1
YpaBHEHUS
7 [TocenoBaTenbHOCTH U IPOTPECCUU 10 1
8 HenpepoiBubie 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 O T LRI | re— (uu¢posbIe)
MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeb
1 I/ICCJ'IC,I[OBaHI:Ie (GYHKIUH C TOMOIIBIO 2 1
MIPOU3BOIHOM
2 [TepBooOpa3Hast u uHTErpas 12 1
3 ['paduku TPUTOHOMETPUUYECKUX PYHKIUH. 14 1
TpuronoMerprueckre HepaBeHCTBA
4 WppauumoHaibHble, IOKa3aTebHbBIE U 24 1
JorapuMUIECKUE HEPaBEHCTBA
5 KomruiekcHble uncia 10 1
6 Harypanbnsbie u niensie yncna 10 1
Cuctemsbl palliOHaIbHBIX,
7 VppalFOHAIIBHBIX [T0KA3aTEIbHBIX U 12 1
Jorapu(MUIECKUX YpaBHEHUI
8 3ajauu ¢ mapaMmeTpaMmu 16 1
9 [ToBTOpEHME, 0606u1eH1:Ie, 16 ’
cuUcTeMaTH3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O 136 10 0

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE
10 KUJIACC

Ne

/o

Tema ypoka

MHoO)kecTBO, oniepanuu Haj
MHOKECTBAMH U UX CBOMCTBA

KoanuecTBO 4acos

Bcero

KonTpoabHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHMs

JIEKTPOHHbIE
uudpoBbIe
oOpa3oBaTe/IbHbIE

pecypchl

Jwnarpammel Oinepa-Benna

IIpuMeHeHne TEOPETUKO-
MHO’KECTBEHHOTI'O anmnapara Jyis
penieHus 3aaad

PammonannHEIE uncna.
OOBIKHOBEHHBIC U JIECATHYHBIC
JpOOH, TIPOLICHTHI, OECKOHEUHBIE
MIEPUOTUUSCKHUE APOOH

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

[Tpumenenue qpobdeii U MPOLIEHTOB
JUTSL PEIICHHSI TPUKITATHBIX 33124

[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 BEIYMCICHUIN

12

13

14

15

16

OCHOBHBIE METO/IBI PELICHUS
HENBIX U JPOOHO-PAIIOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

OCHOBHBIEC METOJIbI PEIICHUS
HEJBIX U APOOHO-PAIMOHATIBHBIX
YpaBHEHHI U HEPABEHCTB

OCHOBHBIE METO/IbI PEILLICHUS
HEJIBIX U APOOHO-PAIIMOHATIBHBIX
YPaBHEHUU U HEPABEHCTB

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

MHoOrouseHsl ¢ HeNbIMU
korppunrentamu. Teopema Buera

17

18

Pemenne cucrem JIMHEMHBIX
YPaBHEHUU

Penrenue cucteM JTMHEHHBIX
YpaBHECHUU

19

Martpwuiia cucTeMbl JTUHEHHBIX
ypaBHeHU. OnpenenuTenb
MaTpHIlbl 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

[Ipumenenue onpeaenuTens s
PELLIECHUS] CUCTEMBI JIMHEUHBIX
YpaBHEHUU

22

Pemenue npuknagHeIx 3a1a4 ¢
IIOMOIIBI0 CUCTEMBI JIMHENHBIX
YpaBHEHUU

23

Pemenue npuknagHeIx 3a1a4 ¢
MOMOIIIBLIO CUCTEMBI JIMHEMHBIX
ypaBHEHUU

24

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

25

DyHKIIUS, CIOCOOBI 3aaHUs
¢yukmu. Bzanmuo obpaTHbie
bysakuu. Komnosunus pyHkuui

26

27

['paduk QyHKIMHU. DIIeMEeHTapHbIE
npeobpa3oBaHus rpaduKoB
byHKIHI

OO6nacTh onpeneneHus u
MHO’KECTBO 3HaYeHUIN QyHKIUU.
Hymu ¢pynkumn. [IpomexyTku
3HAaK MOCTOSIHCTBA




28

29

30

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

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

JIunelinas, kBagpaTu4yHas U
IpOoOHO-THHEHHAS] PYHKIIUU

31

DJIEMEHTAPHOE UCCIIEOBAHUE U
MOCTPOCHHE TPAPHUKOB ITUX
byHKIMI

32

DJIEMEHTAPHOE UCCIIEOBAHUE U
MOCTPOCHHE TPAPUKOB ITHX
byHKIHI

33

CTrerneHnb ¢ LENBIM ITOKa3aTeIeEM.
bunom Hrrotona

34

35

CrerneHsb ¢ 1eJIbIM MoKa3aTeIeM.
bunom HeroTona

Crenennas QyHKIus ¢
HaTypaJbHBIM U LIETBIM
nokaszarenieM. E€ cBolicTBa u

rpadux

36

37

KonTponbHas pabora: "CrenenHas
¢yukuus. E€ cBoiicTa u rpapux”
Apudmernyeckuii KOpeHb
HaTypaJbHOU CTENIEHU U €T0
CBOMCTBA




38

ApudmeTndyeckuii KOpeHb
HaTypaJIbHOW CTETICHH B €TO
CBOICTBa

39

[IpeoOpazoBaHusi YUCITOBBIX
BBIPQKCHUH, COACPKAIINX
CTETICHU W KOPHU

40

41

42

43

[IpeoOpazoBaHusi YUCITOBBIX
BBIPKEHUH, COJEPKAIITUX
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

PaBHOCUIIBHBIE TIEPEXO/IBI B
pEeLIEHNH UPPaLUOHATBHBIX
YpPaBHECHUU

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
CTEIeHH KaK (PYHKIIUU 0OpaTHOU
CTETICHU C HAaTypaJTbHBIM
noKazaTesieM

50

51

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

KonTtponwshas padota: "CpoiicTBa
U rpad UK KOpHS N-OM CTENEeHH.
UppanuonanbHbie ypaBHEHUS"

52

53

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

Crenens ¢ pallMOHAIbHBIM
OKa3aTeJIEM U €€ CBOMCTBA

54

55

CreneHb ¢ paluOHaIbHBIM
MoKa3aTejieM U €€ CBOMCTBa

[TokazaTenpHas QyHKIMA, €€
CBOICTBa U rpaduk

56

57

Hcnons3oBanue rpaduka
(GYHKIMU U151 pelIeHUs YpaBHEHUH
Hcnonp3oBanue rpapuka
GYHKIUU AJ1s pellleHus] YpaBHEHUM




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 Jlorapudm uncna. CoiicTBa
jorapudma

64 Jlorapudwm uucna. CBoiicTBa
norapupma

65 JlecaTuuHbie U HATypalbHbIE
sorapu@mbl

66 JlecaTuuHble U HATYpaJbHbIE
JorapupMel

67 [IpeobpazoBanme BEIpAKEHHH,
COJIepIKaIuX JOTapuPpMbI

63 [IpeobpazoBaHue BhIpaKEHUH,
coJiepKaIux Jorapudmol

69 [TpeoOpazoBaHue BhIpaXKEHUH,

coJiepKalux JorapupMel




70

71

Jlorapudmuueckas QyHkius, eé
CBOIiCTBa U rpaduK

Jlorapudmuueckas QyHkius, eé
CBOICTBA U rpauk

72

73

Hcnons3zoBanue rpaduka
GYHKIIUU AJ1s pellleHus YpaBHEHHM

Hcnonb3oBanue rpapuka
(GYHKIUU AJ1s pEelIeHUs] YpaBHEHUM

74

75

76

77

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

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

Jlorapudmuieckue ypaBHEHUS.
OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX YpaBHEHUN
PaBHOCHIIBHBIE TIEPEXO/IBI B
pelIeHUH JoTapuPMUIECKUX
YpaBHEHUU

78

PaBHOCHIIBHBIE TIEPEXO/IBI B
peleHn: JorapuMUIECcKuX
YpaBHECHUU

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 OKpPY>KHOCTb, OTIPE/ICTICHHE
TPUTOHOMETPUUECKUX (PYHKIIUN
YHCIIOBOTO apTryMEHTa
Tpuronomerpudeckas

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

26 OCHOBHBIE TPUTOHOMETPUIECKHE
dbopMyibI

37 OCHOBHBIE TPUTOHOMETPUUECKHE
bopMyJibI

23 OCHOBHBIE TPUTOHOMETPUIECKHE
dbopMyIibI

29 OCHOBHBIE TPUTOHOMETPUUECKHE
bopmysl

90 ITpeobpa3oBanue )
TPUTOHOMETPUYECKHUX BBIPAKCHUH

91 [IpeoGpazoBanue )
TPUTOHOMETPHUYECKHUX BBIPAKEHUI

90 [TpeobpazoBanue

TPUTOHOMETPUUYECKHUX BBIPAKEHUN




[IpeobpazoBanue

93 TPUTOHOMETPUYECKUX BBIPAKCHUIA

04 Pemmenue TPUTOHOMETPHECKHX
ypaBHEHUM

95 Pemienne TPHTOHOMETPHIECKHX
ypaBHEHHI

96 Pemenne TPHTOHOMETPHIECKHX
ypaBHEHUM

97 Pemenue TPHTOHOMETPHIECKHX
ypaBHEHUU

08 Pemenne TPHTOHOMETPHIECKHX
ypaBHEHUM

99 Pemenue TPHTOHOMETPHIECKHX
ypaBHEHUM

100 Pemenue TPHTOHOMETPHIECKHX
ypaBHEHUU
KonTtponpsHnas padora:

101 "TpuroHoMeTpuyeCKue
BBIpaXEHUS U
TPUTOHOMETPUYECKHE YPaBHEHUS"
ITocenoBaTeILHOCTH, CIIOCOOBI

102 3aJlaHus IT0CJIEN0BATEILHOCTEMN.
MeTtoa MmaTeMaTHUECKOM
WHIYKIAH
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 nocsenoBarenbHocTu. Ucropus
aHaju3a 0ECKOHEYHO MaJIbIX

104 Apudmernyeckasi mporpeccus

105 ['eomeTpuueckas nporpeccus




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
CaoiicTBa (pyHKINI HEPEPHIBHBIX
Ha OTpPE3Ke

116

117

Meron UHTEpBAJIOB JIJIsl PELICHUS
HEPaBEHCTB
Merton uHTEpBAIOB I pELICHUS
HEPaBEHCTB




Meton HWHTCPBAJIOB IJIA PCHICHUA

118
HEPaBEHCTB
[IprmMeHeHne CBOMCTB

119 HENPEPBhIBHBIX QYHKIUN AJIs
peuieHus 3aaa4d
[IprmMeHeHne CBOMCTB

120 HENPEPBhIBHBIX QYHKIUN AJIs
peuieHys 3aaa4

121 [IepBas u BTOpast NpOU3BOAHBIE
byHKIIN

122 Onpenenenue, FCOMf}TpI/I‘IGCKI/Iﬁ
CMBICIT IPOU3BOTHOM

123 OnpeneneHHue, (UBUYECKHI CMBICIT
MIPOU3BOJHOM

124 YpaBHEHUE KacaTeIbHOU K
rpaduky QyHKIIMU

125 YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIUN

126 [IpousBoaHbIE 3TIEMEHTAPHBIX
byHKIMI

127 [Tpou3BoiHbIE 3TIEMEHTAPHBIX
byHKIUN
[Ipou3sBoHass CyMMBlI,

128 MIPOMU3BEJICHHS, YACTHOTO U
KOMIO3UIIMU (HYyHKUIUN
[Tpou3BoiHAs CyMMBI,

129 MIPOU3BEJCHHS, YACTHOTO U

KOMIO3ULIUU (HYyHKUIUN




[TpousBoiHAs CyMMBI,

130 MIPOMU3BEICHUS, HACTHOTO U 1
KOMIIO3ULIMU (PYyHKUIUN
131 {(OHTpOJIBHaH 1f'>‘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, 06o6meHlfe, 1
CHCTEMAaTH3aLM 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOI'PAMME




11 KUIIACC

Ne

n/n

Tema ypoka

[IpuMeHeHne Tporu3BOHOM K
UCCIIe0OBaHUIO PYHKIIUMA HA
MOHOTOHHOCTb M 9KCTPEMYMBI

KoauuyecTBo 4acoB

Bcero

KoHnTpoJibHbIe
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 9KCTPEMYMBI

[IpuMeHeHne Npon3BOAHON K
UCCIIeIOBAaHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

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

IIpuMeHeHne NpOnu3BOAHON K
UCCIIe0BaHUIO0 (PYHKIIUIA HA
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxxnenne HanOOJIbIIIErO U
HAaWMEHBIIIETO 3HAUYCHUS
HENpephIBHOW (DYHKIIMH HA
OTpE3Ke

Haxoxneane HanOoJIBIIETO U
HAaWMEHBIIETO 3HAUYCHUS




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

Haxoxxnenune Hanbosnpiiero u
HAUMEHBIIIETO 3HAYCHUS
HENpephIBHOW (DyHKIIMH HA
OTpE3Ke

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

[IpuMeHeHne NPON3BOIHON IS
HAaXO0KJICHUSI HAWJTY4YlIEro
peuIeHus B IPUKIIAIHBIX 3aa4ax

[IpuMeHeHne NPON3BOIHON IS
OIIPEJCIICHNs] CKOPOCTH U
YCKOPEHHs IpoLiecca, 3aJaHHOTO
dopmyroii unu rpadpukom
[Iprmenenune nponu3BOAHON s
OIPEEIIEHNs] CKOPOCTH U




YCKOPEHHMSI MpoILiecca, 3aIaHHOTO
dbopmynoit wim rpaduKom

17 Kommo3zurus hyHKImi

18 Kommo3zurus hyHKIui

19 Kommo3zurus hyHkImi
['eomeTrpuueckue 0O6pasb

20 YpPaBHEHU HA KOOPAMHATHOM
MJIOCKOCTH
['eomeTrpuueckue 0O6pasb

21 YPaBHEHHUU Ha KOOPAUHATHON
MJIOCKOCTH
KonTponbHas padora:

22 "UccnenoBanue QpyHKIUM ¢
MOMOUIBIO TPOU3BOAHON"

73 [TepBooOpa3Has, OCHOBHOE
CBOICTBO MEePBOOOPA3HBIX
[TepBooOpa3HbIC TEMEHTAPHBIX

24 ¢bynxuui. [IpaBuna HaxoxaeHUS
NEePBOOOPA3HBIX
[TepBooOpa3HbIC TEMEHTAPHBIX

25 bynkuwmii. [IpaBuna HaxoxaCHUS
epBOOOPA3HBIX

26 Wurerpain. ['eomerpuueckuii
CMBICJI UHTETpaia
Brruncnenue onpenenéHHOro

27 uHTerpana no ¢popmyie Herotona-

JleiiOnuma




Brruucnenue onpenenéHHOro

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

29 HaxO0KIeHU IUIomaael IIIOCKUX
¢$uryp
[Iprumenenne uaTerpana ajs

30 HaxXO0XIeHUS 00BEMOB
TEOMETPUUECKUX Tell

31 [Ipumeps! pemenuit
b depeHIuaNbHbIX YpaBHEHU N

32 [Ipumeps! pemenuit
muddepeHITuaNIbHBIX YPaBHEHU N
MaremaTudeckoe MOACIIUPOBAHHE

33 pEATbHBIX MPOLECCOB C MTOMOUIBIO
b depeHITnaNIbHBIX YpaBHEHUH

34 KonTponsHas padora:
"[lepBooOpa3Has u uHTEerpan”

35 TpuronoMmerpuieckue GyHKIUH,
UX CBOMCTBA U TpaduKu

36 Tpuronomerpudeckue GyHKIUH,
UX CBOMCTBA U TpaduKu

37 Tpuronomerpudeckue GyHKIUH,
WX CBOMCTBA U TpauKu

33 TpuronoMmerpudeckue GyHKIUH,
UX CBOMCTBA U TpaduKu

39 Tpuronomerpudeckue GyHKIUH,

UX CBOMCTBA U IrpaduKu




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 YPaBHEHUI
C TIOMOIIbIO
TPUTOHOMETPUUYECKOHN
OKPY)KHOCTH

44

45

46

Pemenne TpuroHOMETpUYECKUX
HEPaBEHCTB
Pewenne TpuroHomMeTpuIECKUX
HEPaBEHCTB
Pelrenne TpUroHOMETpUUYECKUX
HEPaBEHCTB

47

48

Penienne TpuroHOMeTpHUECKUX
HEPaBEHCTB

Kontponbsnas pabora: "['padpuku
TPUTOHOMETPUYECKUX (YHKIIHH.




Tpuronomerpuueckue
HepaBeHCTBA"

OCHOBHBIC MCTOAbI PCIICHUA

49 MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKAa3aTeJIbHBIX HEPABCHCTB

51 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE€ METOJIbI PEILICHUS
MOKA3aTeIbHBIX HEPABCHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE€ METOJIbI PEIICHUS
Jorapu(MUYECKUX HEPABEHCTB

55 OCHOBHBIEC METOIbI PEIICHUS
JorapuMUUIECKIX HEPABEHCTB

56 OCHOBHbBIE METO/IbI PEILICHUS
Jorapu(MUYECKUX HEPABEHCTB

57 OCHOBHBIE METOJIbI PEIIICHUS
MPPALMOHAJIBHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
HUPPAIMOHAILHBIX HEPABEHCTB

59 OCHOBHBIE METOIbI PEIIICHUS
UPPALMOHAIIBHBIX HEPABEHCTB

60 OCHOBHbBIE METO/IbI PEIICHUS
UPPALIMOHAJIBHBIX HEPABEHCTB

61 ['padmueckre METOIBI pelIeHUS

UppalMOHAIbHBIX YPaBHEHUI




62

63

['padmueckre METOIbI pelIeHUsS
UppallMOHAIBHBIX YPaBHEHUHN

I'paduueckne METOBI PELLICHUS
IIOKA3aTEIbHBIX YPABHECHUU

64

65

['padpuueckre MeTOIBI pellIeHUs
[I0Ka3aTeJIbHbIX HEPABEHCTB

['paduueckne METObI PELICHUS
Jorapu(pMUYECKUX ypaBHEHUI

66

67

68

69

70

['padpuueckre MeTOIBI pelieHUs
JorapuMUYECKIX HEPABEHCTB

['padmueckre METOIbI perIeHUs
Jorapu(MUIECKUX HEPABEHCTB

['padpuueckre MeTOIBI pelieHUs
MOKA3aTeJIbHBIX U
Jorapu()MUIECKUX YpaBHEHUI

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

71

['padmueckre METOIBI perieHUS
MOKA3aTeIbHBIX U
Jorapu(GMUIECKHUX HEPABEHCTB

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
3aMmycy KOMIUIEKCHOTO YHCIIa

Apudmerndeckue ornepanuu ¢
KOMIUIEKCHBIMH YUCIaMHU

76

77

78

Apudmerndeckue ornepanuu ¢
KOMILIEKCHBIMH YHCIIaMH

N3o00paxeHne KOMIUICKCHBIX
YHCEeJl HaA KOOPIMHATHOU
IJIOCKOCTH

N3obpaxkeHrne KOMIUIEKCHBIX
YHCeJl HaA KOOPAMHATHOU
IJIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii
CTEIIEHU U3 KOMIUIEKCHOTO YUCa
®opmyna Myaspa. Kopau n-oii
CTETICHU U3 KOMIUIEKCHOTO YUCa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX
qucet1 i peCuICHUA (I)I/ISI/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

89

90

91

92

[IpuMeHeHne prU3HAKOB
nenumocTH 1enbix uyncen: HOJ u
HOK

[IpuMeHeHne prU3HAKOB
JEIAMOCTH LICJIBIX YUCEN: OCTATKU
110 MOZYJIO

[IpumeHeHre MPU3HaKOB
JIETUMOCTH IIEJIBIX 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 U COBOKYITHOCTh
ypaBHeHU. PaBHOCHIIBHBIE
CUCTEMbI U CUCTEMBbI-CJIE/ICTBUS

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
CUCTEM U COBOKYITHOCTEU
VUPPALMOHAIBHBIX YPAaBHEHUI

97

98

99

100

OCHOBHBIE METO/IbI PELLICHUS
CUCTEM M COBOKYITHOCTEN
ITOKa3aTEIbHBIX YPABHECHUN

OCHOBHBIE METO/IBI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
[I0Ka3aTEIbHBIX YPABHEHUU

OCHOBHBIE METO/IBI PELLICHUS
CHCTEM U COBOKYITHOCTEU
Jorapu(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
peaJIbHOM )KM3HU, HHTEPIIPETALIMS
MOJIyYEHHBIX PE3YJIbTATOB

102

103

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

[IprMeHeHne HEPaBEHCTB K
PELICHUIO MATEMATHYECKUX 3a]1a4




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

KontponpHas padora: "Cucremsl
palMOHANTBHBIX, UPPALIMOHAIBHBIX

104
IIOKA3aTEIbHBIX U
Jorapu@MUUECcKuX ypaBHEeHU"

105 PanmonanbHble ypaBHEHUS C
napaMmeTpamMu

106 ParmonanpHbIC HEpABEHCTBA C
napaMmeTpamMu

107 PannonanbHble CUCTEMBI ©
napaMeTpamMu

108 WppaumoHaibHble YpaBHEHUS,
HEPABEHCTBA C ITapaMeTpaMHu

109 WppanunoHanbHble CUCTEMBI €
napaMmeTpamMu

110 IToxazaTenbHble ypaBHEHMUS,
HEPABEHCTBA C NTapaMeTpaMHu

111 IToka3aTenbHbIE CUCTEMBI C
napaMmeTpamMu

112 Jlorapugpmudeckre ypaBHEHUS,
HEPABEHCTBA C MapaMeTpaMu

113 Jlorapu@muuecke CUCTEMBI C

114

napameTpaMu

TpuroHoMeTpudyeckue ypaBHEHUs
C mIapaMeTpamu




115

116

Tpuronomerpuueckue
HEPaBEHCTBA C MMapaMeTpaMu

Tpuronomerpuueckue CUCTEMBI €
napaMeTpamMu

117

118

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

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

119

120

[TocTpoeHue u uccae0BaHNE
MaTeMaTHUYECKUX MOJIEIIEH
peaTbHBIX CUTYaIllUH C TIOMOIIBIO
CHCTEM YPaBHEHUU C
napameTrpamu

KonTtponsHnas padota: "3amauu c
napamerpamu’

121

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

122

123

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

[ToBTOpeHue, 0000IICHNE,
CHUCTEMAaTHU3aIUs 3HAHUIMI:
"VpaBuenus. Cuctemsl
ypaBHEHU"




124

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

125

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

126

127

128

129

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

[ToBTOpeHue, o6odIICHNE,
CUCTEMATH3AIUA 3HAHUU:
"IIpousBosiHas U €€ mpuMeHeHue"
[ToBTOpeHnue, 060061ICHUE,
CUCTEMATH3AIUA 3HAHUU:
"[IponsBonHas u e€ npumeHeHue"
[ToBTOpeHue, 06001ICHNE,
CUCTEMATH3AIAA 3HAHUU:
"[IponsBonHas u e€ npuMmeHeHue"

130

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

131

[ToBTOpeHue, 0000IICHNE,
cucTeMaTu3alus 3HaHU:
"®yHkun"

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, 0606meH1:1e, 1
cUCTeMaTH3alus 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 U BEIYUCICHUS

1.1

1.2

OHCpI/IpOBaTI) MOHATUSAMMA: PpaldOHAJIBHOC U HCﬁCTBHTCHBHOC
qHnCiio, OOBIKHOBEHHAS U JCCATHYHAaA ,I[p06b, IIPOLCHTHLI

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 TMOHATUSIMU: CTENEHb C IEJbIM IOKa3aTelleM,
cTaHgaptHas ¢opma 3amucu JEeUCTBUTEIBHOTO YHCIAa, KOPEHb
HATYpaJIbHON CTETICHU; UCTIONB30BATh MOIXOSIIYI0 (hOpMY 3aITUCH
JNEUCTBUTENIbHBIX YHUCEN JUIsl PEIICHHs MPaKTHYEeCKUX 3a1ad u
MIpEACTaBICHUS JAHHBIX

L.5

OnepupoBaTh  NOHATHUAMH: CHHYC, KOCHHYC W  TaHICHC
IIPOU3BOJIBHOTO YIJIA; UCIIOJIB30BATh 3alUCh IIPOU3BOJIBHOTO yIJIa
yepe3 00paTHbIE TPUTOHOMETpUUYECKHE (PYHKIINU

YpaBHEHMS U HEPABEHCTBA

2.1

2.2

OHGpHpOBaTB MOHATUAMM: TOXICCTBO, YPaBHCHUC, HCPABCHCTBO,
neiaoc, palMOHaJIbHOC, HPpPAllMOHAIIBHOC YPABHCHUC, HCPABCHCTBO,
TPUTOHOMETPHUUCCKOC YPABHCHHUC

BoinonuaTe npeobpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUH U
penaTe TPUTOHOMETPUYECKHUE YPABHEHUS

2.3

BoimonuaTh  mpeoOpa3oBaHMs  LENbIX,  PAMOHAIBHBIX U
VPPALMOHAIBHBIX BBIPAXXEHUN M PEIIaTh OCHOBHBIC THIIBI LIEJIBIX,
palMOHATIBHBIX U HPPALMOHAIBHBIX YPABHEHUU U HEPABEHCTB

24

2.5

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

MopnenupoBath peajibHble CHUTyalldd Ha s3bIKe anreOphl,
COCTaBJISITh BBIPAXXECHHS, yYpaBHEHUS, HEPABEHCTBA IO YCJIOBHIO
3a/la4M, HMCCIEA0BAaTh MOCTPOEHHBIE MOJIENM C HCIOJIb30BAaHUEM
anmapara anreopbl

@OYHKIMHU U TpaPuKu




OmnepupoBaTh MOHATHIMHE: (QYHKIHUS, CIOCOOBI 3a1aHusl (PYHKIINH,

3.1 o0JacTh OINpeAeNeHus 1 MHOKECTBO 3HaUeHUN (pyHKUMHU, Tpaduk
(hyHKIIMH, B3aMHO 0OpaTHbIC PYHKITUN
39 OmnepupoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTD (DYHKIIUH, HYJIH
] (yHKUIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 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 MPU pELIEHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB
) U peaJbHON >KHU3HM, BBIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU
4 Hayasia MaTeMaTH4ecKOro aHanusa
41 OmnepupoBaTh NOHATHAMHU: I1OCIIEOBATEIBHOCTD, apU(pMeTUYECKas
Y T€OMETpHYECKasi MPOTPECCUu
OnepupoBath MTOHSITUSIMHU: OECKOHEUHO yOBIBaroIIas
4.2 reoMeTpuyeckas mIporpeccus, cymma OECKOHEYHO YObIBaroIen
reOMETPUUECKON MPOrpeccuu
4.3 3amaBaTh MOCJIEN0BATEIIBHOCTU PA3IMUYHBIMU CITIOCOOAMH
44 Hcnonp30BaTh CBOKCTBA MOCIEA0BATEIBHOCTEN U POTPECCHN IS
pEILIEHNs] pealIbHBIX 3aJa4 IPUKIAJIHOTO XapaKkTepa
5 MHok€ecTBa U JOTUKA
51 OnepupoBaTh  NOHATHSAMHU:  MHOXKECTBO,  ONEpallMd  HaJ
MHOKE€CTBAMHU
Hcrnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmnapar AJ1s ONMcaHus
5.2 peaNbHbIX MPOIIECCOB U SBJIICHUN, IPU PELICHUH 33Ja4 U3 JPYrux
y4eOHBIX TIPEIMETOB
53 OnepupoBaTh MNOHATHUSMM: OIPENEICHUE, TEOPEMA, CIEJICTBHE,
JI0Ka3aTeIbCTBO
11 KIIACC
Kon .
TS T IIpoBepsiemble NpeIMETHbIE Pe3yIbTATb OCBOCHHS OCHOBHOI
0o0pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna u BEIUYMCICHUS
OnepupoBaTh  MOHATUSIMU:  HaTypallbHOE,  II€JIO€  YHCIIO;
1.1 WCII0JIb30BAaTh MPU3HAKU JEIMMOCTH LIEJBbIX YHCEN, pa3yIoKEHUE
Yyclia Ha IPOCThIe MHOXKHUTEIH JJIsl PeIlieHus 3a/1a4
1.2 OrnepupoBaTh NOHATUEM: CTENIEHD C PALIMOHAIBHBIM I1OKA3aTEIEM




1.3

OnepupoBaTh MNOHATUAMU: JIOTapu(pM YHUCIA, AECATHUYHBIE U
HaTypajbHbI€ JOrapu(mbl

YpaBHEHMS U HEPABEHCTBA

2.1

2.2

2.3

[IpumeHsTh cBOMCTBA cTENEHU AJiA MpeoOpa30BaHus BbIPaXKEHUI,
ONEpUpOBATh  IOHATUSAMHU:  IIOKA3aTEJIIbHOE  YpaBHEHUE U
HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI ITIOKA3aTEIbHBIX YPABHEHUN
Y HEPABEHCTB

Boimonuate  mpeoOpa3oBaHUsi  BBIpaXXEHUH,  COAEpIKaIINX
jgorapu@msel;  ONEPUPOBATH  MOHATHUAMM:  JOrapupmuuecKoe
YpaBHEHHWE MW  HEPABEHCTBO; peliaTb  OCHOBHBIE  THIIbI
JorapuMUUEeCKUX ypaBHEHUI 1 HEPABEHCTB

Haxomute  pemeHuss  mpoOCTEHIIMX  TPUTOHOMETPUYECKUX
HEPABEHCTB

24

OnepupoBaTh NOHATHUSMH: CHCTEMA JIMHEWHBIX YPAaBHEHUN MU €€
pElIeHNEe; MCIOJIb30BaTh CHCTEMY JIMHEHHBIX YpaBHEHUHN I
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 BBIPAKCHUS, YPABHCHHSI, HEPABCHCTBA U CHCTEMBI I10
YCIIOBUIO  3aJa4d, WCCIEAOBaTh IMOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAHUEM arlmapaTa ajareopsl

OyHKIHUH U rpaduKu

OnepupoBaTh MOHATUAMH: ITEPUOINYECKasT (HYHKIINS, TPOMEKYTKH
MOHOTOHHOCTH  (PYHKIIMH, TOYKH O3KCTpeMyMma  (DyHKIIHH,
HauOoJbIlIee U HAUMEHBIIIee 3HAaUeHUS (DYHKIIMHM Ha MPOMEXKYTKE;
WCIIOJIb30BaTh WX JUIA HCCIeJAOBaHMS (YHKIHUH, 3aJTaHHON
rpaduxom

3.2

33

34

4.1

4.2

OnepupoBaTh HOHATHAMMU: rpaduku NIOKa3aTeIbHOM,
JorapuMUUECKON U TPUTOHOMETPUUECKUX (DYHKIINIA, N300pakaTh
MX Ha KOOPAMHATHOM IJIOCKOCTH W MCHOJIB30BaTh ISl PELICHUS
YPaBHEHUI 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

Hauana maTematnueckoro anaiamnsa

OnepupoBaTh MOHATUAMU: HEMpepbiBHAS (YHKUHUS, TPOU3BOIHASL
(yHKUMHU; UCHOJIb30BATh F€OMETPUUYECKUN M (PU3NYECKUN CMBICT
IIPOU3BOJHOM I pelIeHus 3a1a4

Haxoaute mnpou3BOIHBIE 3JIEMEHTAPHBIX (YHKIUH, BBIYUCIATH
POU3BOJIHBIE CYMMBI, IPOU3BEEHUS, YACTHOTO QYHKIIUH




Hcnonb3oBaTh MNPOU3BOAHYIO JJIsI HCCICAOBAaHUA CI)YHKHI/II/I Ha

4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, HIPHUMEHITb  PE3yJbTaThl
UCCIIEIOBAHUS K TIOCTPOEHHIO IpaUKOB
Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKICHHA HAWIYYIIErO
4.4 pELICHUs B IPUKIIAIHBIX, B TOM YUCJIE COLIMAIBHO-3KOHOMUYECKUX,
3aa4yax
45 OmnepupoBaTh NOHATUAMHU: IIEPBOOOPA3HAS U UHTETpall; IOHUMATh
' reOMETPUYECKUI U (PU3NYECKUI CMBICT MHTETpaIa
16 Haxoaute nmepBooOpa3Hble 37I€MEHTapHbIX (YHKIUH, BBIYUCIATH
) uHTerpai no ¢popmyine Herotona — JleliOnuia
Pemare mnpuxiagHele 3agadd, B TOM UHUCIE  COLMAIBHO-
4.7 SKOHOMHYECKOTO U  (PU3UYECKOr0  Xapakrepa, CpeACTBaMHU

MaAaT€MaTH4YCCKOI'O aHaJIn3a




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP) KAHUSA

10 KJIACC

IIpoBepsieMbIil 3JIEMEHT COIEPKAHUA

Kon
1 Uucna v BBIYUCICHUS
Patmonanbubie uncia. OOBIKHOBEHHBIE M JCCATUYHBIE IPOOHU, MPOIEHTHI,
OeckOHeuHble Iepuoguueckue ApoOu. Apudmernyeckue omnepanuu C
1.1 | pauMOHAJbHBIMH YHWCJIAMH, MPeoOpPa3OBaHUS  YHCIOBBIX  BBIPAKECHUH.
[Ipumenenue ApoOel W MPOLEHTOB A pPEUICHUS MNPUKIAAHBIX 3a1ad U3
pPa3IMYHBIX OTPACJIEH 3HAHUN U PEATIbHOW )KU3HU
JleiicTBuTENbHBIE 4YKcha. PalnyoHanpHBle W MPpAlMOHAIBHBIE  YHCHA.
12 Apudmernyeckue ornepanuu ¢ JeHCTBUTENbHBIMU YKucaaMu. [TpubnmxEHHbIe
BBIUMCIICHUS, IIpaBWila OKPYIVIEHHs, IPUKHIKA W OLEHKa pe3yjbTaTa
BBIYMCIICHU I
Crenenr ¢ uenbiM  mokasareneMm. CranpaptHas  QopMa  3amucu
13 I[CIEICTBI/ITGJ’IBHOFO yucia. Mcnonb3oBaHwe mOAXOAAIIEH (OpMBI 3amucu
JNEHCTBUTENBHBIX YUCEJI ISl PEIICHUS IPAKTUUECKHUX 3a/1a4 U MPEJCTaBICHUS
JTAHHBIX
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 ToxnecTBa ¥ TOKJIECTBEHHBIC MPEOOPa30BAHUS
29 [IpeoGpazoBanue TPUTOHOMETPUUECKUX BBIPa)KCHUM. OcHoBHBIE
] TPUTOHOMETPUYECKHE (HOPMYIIBI
73 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pemienne HepaBeHcTBa. MeTon
MHTEPBAJIOB
24  PemieHue Hensix U JpOOHO-PAllMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB
2.5  PemeHue nuppalvoHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6  PemieHue TpPUrOHOMETPUYECKUX YPABHEHUI
57 [TpumeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTEMaTUYECKUX 3a7a4 U
3a/1a4y U3 Pa3IMYHBIX 00JacTel HAyKU U peaibHOM KU3HU
3 OyHKIMY U TpauKu
31 OyHkuus, cnocoos! 3a1anus Gynkuun. I'paduk pyHkunu. Bzanmuo o6patHbie
' byHKIIUN
39 ObnacTp ompeneneHusi 1 MHOXECTBO 3HadeHWi (yHkumu. Hymmu dyskuum.

[IpomeXyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE M HEUETHBIE (PYHKITUN




33 Crenennas (GyHKIUS ¢ HATYpaJbHBIM U IIETbIM NOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBoicTBa U rpauK KOpHS 1-OM CTEIEHU
34 TpuronoMerpuyeckasi OKPYXKHOCTb, OIPEAEIECHUE TPUTOHOMETPUUYECKUX
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 reomeTpu4ecKOn IIPOTPECCUM. dopmyna CJI07KHBIX IIPOLIEHTOB.
Hcnonp30BaHue NPOTPECCUU ISl PEIICHUS pealbHBIX 3a7ad MPUKIAJHOTO
Xapakrepa
5 MHoOXecTBa U JOTHUKa
MHoxecTBO, omnepauuu Haj MHOXecTBamu. [[narpammel Dinepa — BenHa.
5.1  IlpuMeHeHHe TEOPETUKO-MHOKECTBEHHOTO anmapara Jijisl ONUCaHus peallbHbIX
MIPOIIECCOB U SIBJICHUM, IPH PEIICHUH 33/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB
5.2 Omnpenenenue, TeopeMa, CIECICTBUE, 10KA3ATEIBCTBO
11 KITIACC
Kon IIpoBepsieMbIil 3JIEMEHT CO/IEPKAHUA
1 Yucna v BBIUKACICHUS
1.1 HatypanpHsble u nensle yncia. [IpusHaky JenMMOCTH LENbIX YUCE
1.2 Crenens ¢ pallMOHAIbHBIM MOKa3areneM. CBOICTBA CTENEHH
1.3 Jlorapugm uuncna. JlecaTuuHble U HATypaJbHbIE JOTapuUpMbl
2 YpaBHEHHS U HEPABEHCTBA
2.1 [IpeoGpazoBaHue BhIpaX)EHUH, COACPKAIIMX JOrapudmbl
29 [IpeoOpazoBaHue BbIpaXXeHU, COAEPKAIIUX CTENCHH C PallMOHATIBHBIM
IIOKa3aTeIeM
2.3 [IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 [TokazaTenbHble YpaBHEHUS] U1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHUsI U HEPABEHCTBA
6 Cucrembl HI/IHevﬁHHx ypaBHeHI/iﬁ. Pemenne npukiiagHpIX 3a1a4 C IOMOUIIBIO
CUCTEMBI JTMHENHBIX YpaBHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB
IIpuMeHeHMEe  ypaBHEHHMM, CUCTEM M  HEPaBEHCTB K  PEIICHUIO
2.8 MaTeMaTHYeCKUX 3a/a4 U 33/1a4 U3 Pa3InyHbIX 00J1acTell HAYKU U peallbHON
KU3HU
3 ®OyHKuMYU 1 rpaduku




Oynkuus.  [lepuogmueckne Qynkumu. I[IpoMexyTkm MOHOTOHHOCTH

3.1 ¢yskumu. MakcuMyMbl W MUHUMYMbl  (pyHkuuu. HawuOonbmee wu
HauMeEHbIIIee 3HaUeHUe (PYHKIIMHU Ha TPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U rpapuKu

3.3 [TokazarenpHas U TorapudmMuyeckast QyHKIMH, 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
y4€OHBIX IPEIMETOB U PEaJIbHOU KU3HU

4 Havana maTeMaTnueckoro ananmusa

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
GYHKIIMU Ha OTpe3Ke
[IpuMeHeHre NPOU3BOAHOW JUIsI HAXOXKACHUS HAWIY4dlIero peHIeHUs B

4.5 IPUKIAIHBIX 3aJa4dax, I ONPEACIICHHUs CKOPOCTH Ipolecca, 3aJaHHOIO
dbopmyoi wim 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:
oIpesieIeHne, akCoMa, TeopeMa, CJIeJICTBUE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (POPMYJIMPOBKU; MPUMEHSATh HX;
ymMeHue (opMylIupoBaTh OOpaTHOE M MPOTUBOMOJIOKHOE
YTBEp)KJIEHUE, NPHUBOJUTH MPUMEPBI U  KOHTPIPUMEPHI,
UCMOJIb30BaTh METOJ MAaTeMaTUYeCKOW WHAYKLHHU; MPOBOIUTH
J0Ka3aTelbHbIE PACCYKIECHUS NpPHU DPEIICHUU 3a7ad, OLEHUBATh
JOTHYECKYI0 MPAaBUIBHOCTh PACCyXKJIECHUW; YMEHHUE ONEpPUpPOBATH
HOHATUSIMU:  MHOXECTBO, IOJMHOXECTBO, OINEpalMd  HaJ
MHO>KE€CTBAMM; YMEHHE UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUlsl ONMCAaHUs pealibHBIX MPOLIECCOB U SIBICHUN W MpHU
pEelIeHUH 3aJa4, B TOM 4YHCIIE M3 JPYTUX Y4YEOHBIX IMPEIMETOB;
YMEHHE ONEepUpOBaTh MOHATHUAMU: rpad, CBSI3HBIA Tpad, AepeBo,
UK, Tpad Ha MIIOCKOCTH; YMEHHE 3aJaBaTh U OMUCHIBATH rpadbl
pa3IUYHBIMU CIIOCOOAMU; HCIOJIb30BaTh Tpadbl NpU pEHICHUU
3a/1a4y

YMeHue omnepupoBaTh MOHATHUSMHU: HATYpaJlbHOE YHCIIO, LEJI0e
YHCII0, CTETMEHb C IENbIM TOKa3aTelieM, KOPEHb HATypaIbHON
CTENEHHU, CTENEeHb C pPALMOHAIBHBIM I10Ka3aTeleM, CTENEeHb C
JCHCTBUTENBHBIM ITOKa3aTeseM, JorapudM 4rucia, CUHYC, KOCUHYC
U TaHTeHC [POM3BOJBHOTO YHCIA, OCTATOK IO MOAYIIO,
palMoHAIbHOE YHUCIIO, HPPALMOHAIBHOE YHCIO, MHOXECTBa
HATYpaJbHBIX, IIETBIX, PAIMOHANBHBIX, JICHCTBUTENBHBIX YHCEI;
YMEHHUE UCII0JIb30BaTh MPU3HAKU IEIUMOCTH, HAUMEHBIIHH 00IIHi
JeTUTeNh 1 HauMEHbIlee o0IIee KpaTHOe, alnropuT™ EBkimaa npu
peIIeHNH 3a/a4y; 3HAKOMCTBO C Pa3IUYHBIMH TTO3ULHUOHHBIMH
CHCTEMaMU CUHMCIICHHS; YMEHHUE BBIMIOIHATH BHIYHCICHHE 3HAUEHU I
¥ TipeoOpa3oBaHUs BBIPAKEHUH CO CTEMEHSIMH W Jiorapudmamu,
npeobpa3zoBaHusl IPOOHO-PAIIMOHATBHBIX BBIPAKEHHM; YyMEHHE
OTIEPHPOBATH TIOHATUSAMHU: TTOCIENOBATEILHOCTD, apuMeTHIeCcKas
mporpeccus,  reoMeTpuuYeckas  mporpeccusi,  OECKOHEYHO
yObIBarommass TeoMeTpuueckas NpOTpeccHs; yMEHHE 3a/1aBaTh
TIOCJICIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBI0 PEKYpPPEHTHBIX
(dbopMys; yMEHHE ONEepHPOBATh MOHATHAMH: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUICKCHBIE YHCIAa, MOIYJbh W  apryMEHT
KOMIUIEKCHOTO 4Hucia, (opMa 3amuCH KOMIUICKCHBIX YHCEll
(reomeTpuuecKkasi, TPUTOHOMETpPHUYECKass W ajredpanyeckas);




YMETh TPOU3BOJIUTH apu(PMETHIECKHE NEUCTBUS C KOMIUIEKCHBIMU
YUCJIaMU; TPUBOAUTH MPUMEPHI HCIOJIB30BAHUSI KOMIUIEKCHBIX
4yycesl; ONEpUpPOBaTh MOHATUAMHU: MaTpuma 2X2 u  3x3,
OMpeIETUTENb MATPHUIIbI, TEOMETPUUECKUN CMBICI OTPEICTUTENS

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

HEpPaBEHCTBA, UX CHUCTEMBbl; YMEHHUE OIEPUPOBATh IOHATHIMU:
TOXKJIECTBO,  TOXKJIECTBEHHOE  MpeoO0pa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPABHEHUIN U HEPABEHCTB, PABHOCHIIBHOCTh
YPAaBHEHU, HEPABEHCTB M CHCTEM; YMEHHE pElIaTh ypaBHEHUS,
HEPABEHCTBA M CHCTEMBI C IOMOILBIO PA3JIMYHBIX PUEMOB; PEIIaTh
YpaBHEHHUs, HEPABEHCTBA U CHUCTEMBI C MAapaMETPOM; NMPUMEHSATH
YpPaBHEHUs, HEPABEHCTBA, WX CHCTEMbl 1  PEIICHUA
MaTeMaTHYEeCKUX 3a7a4 U 3aJlay U3 Pa3IMYHbIX 00JacTeil HAyKH U
pEATBHOU KU3HU

YMeHue onepupoBaTh MOHIATHAMH: QYHKIHUS, YETHOCTh (DYHKIIUH,
MEPUOTUIHOCTh byHKIHH, OTPaHUYCHHOCTD byHKIINH,
MOHOTOHHOCTh (YHKIIMH, JKCTpeMyM (QYHKIHUU, HauOOJbIIee U
HaMMEHbIIIee 3HAYCHUS (PYHKIMU Ha TPOMEXYTKE, HEMpPEpHIBHAS
GyHKIMSI, acHUMITOTHI rpaduka (GyHKIUH, TIepBas W BTOpas
NpON3BOIHAS (DYHKIIMU, TEOMETPUYCCKUNA U (PU3UYCCKUNA CMBICI
MPOU3BOAHOM, TTepBOOOpa3Hasi, ONpeAeNEHHBI HHTETPAT, YMCHHE
HaXOJUTh ACUMMTOTHI Tpaduka (QyHKIHH, yMEHHE BBIUUCISATH
MPOU3BOIHBIE CyMMBI, MPOU3BEIEHUS, YACTHOTO W KOMIIO3HUIIUU
(GyHKIMN, HAXOIUTh YpaBHEHUE KacaTelIbHOH K rpaduKy GyHKINU;
YMEHHE HaXOUTh IPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUI; yMEHUE
UCTIONB30BaTh MPOW3BOAHYIO ISl WCCIENOBaHHUA  (QYHKITHA,
HaXOJUTh HAWOONbIINE W HAUMEHBIINE 3Ha4YeHUS (QYHKIUNH;
CTpPOHUTH TpaUKd MHOTOWICHOB C HCIIOJIb30BaHUEM ammapara
MaTeMaTU4YeCKOro aHaJInW3a; MPUMEHATh MNPOU3BOAHYIO IS
HAXOXKJICHUS] HAMJTYUIIETO PEIICHUS B MPUKIAIHBIX, B TOM YHUCIIE
COLIMAIbHO-9KOHOMUYECKUX M (PU3UYECKUX 3aJadax; HaXOIUTh
TUIOMIAT ¥ 00BEMBI (PUTYp C MOMOIIBI0 MHTErpaja; MPUBOAUTH
NpUMEPHl  MaTeMaTHYeCKOTO  MOJICIIMPOBAaHUS C  IOMOIIBIO
Qg QepeHnaTbHbIX YPaBHEHUN

YMeHne onepupoBaTh NOHATUSAMHU: rpaduk (yHKIUH, oOpaTHas
byHKUMA,  KOMOO3UIMS  (QyHKUMM, JuHeWHas  (QyHKUUA,
KBaJpaTuyHast (QYHKIUS, paludoOHaNbHAs (YHKIUS, CTENECHHas
byHKUMA, TPUTOHOMETPUUYECKHE byHK1IUH, oOpaTHbIe
TPUTOHOMETPUYECKHUE byHK1IUH, nokasaresbHas u
norapupmudeckas  (QyHKUMH; yYMEHHE CTPOUTh  Tpaduku
U3YYECHHbIX (YHKIUN, BBINOJIHATH MNpeoOpa3oBaHus TrpaduKoB
(GYyHKIMA, HUCMONB30BaTh TpadUKu UIS H3Y4YCHHs] MPOIECCOB U
3aBHUCHMOCTEH, MIpU pELIEHMHM 3aJady U3 JAPYruxX Y4yeOHbIX




MPEIMETOB M 3a7ad U3 PeajbHOW JKMU3HU; BBIpaXKaTh (HopMyliaMu
3aBUCUMOCTH MEXJy BEJIIMYMHAMU; MCIIOIb30BaTh CBOWCTBA U
rpaduxu QyHKIMIA A7 penieHus] ypaBHEHHM, HEPABEHCTB U 3a/1a4
C mapaMeTpamH; H300pakaTb Ha KOOPJUHATHOW IIJIOCKOCTHU
MHO>KECTBA PEIICHUI YpaBHEHUN, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33/1a4U Pa3HbIX TUIIOB (B TOM YHUCIIE HA
MPOILICHTHI, JIOJM W 4YacTH, Ha [BIDKEHHE, pabOTy, CTOMMOCTH
TOBapOB M YCIyT, HAJOTH, 3aJadyd M3 OOJACTH YIpaBIICHUS
JUYHBIMU M CeMEMHBbIMU (PUHAHCAMU); COCTABJISATH BBIPAKECHMUS,
ypaBHEHHUsI, HEPABEHCTBA M HMX CHUCTEMBI MO YCJIOBHIO 3aJlayH,
UCCIIEIOBATh MOJIyYeHHOE pelieHue U OIICHUBATh
MpaBAONOAO0HOCTh  pEe3yJbTaTOB;,  yYMEHHE  MOJEIMPOBATH
pealibHbIE CHUTyalldd Ha $3bIKE MAaTEMaTHUKHU, COCTaBIIATH
BBIpAKEHUS, YPABHCHUS, HEPABEHCTBA M UX CUCTEMBI MO YCIOBHUIO
3a/layy, UCCIEN0BATh IMOCTPOEHHBIE MOJEIU C HCIOJIb30BaHUEM
anmapara anreopbl, HHTEpIPETUPOBATh MOTYyUEHHBIN pe3yIbTat

YMeHue omnepupoBaTh MOHSATHUSMU: CpelHee apupMeTHdecKoe,
MeJMaHa, HauOoJbplllee U HaUMEHbIIIEe 3HAYEHHUS, pa3Max,
JUCTIepCHUs, CTaHJAPTHOE OTKJIOHEHHUE YMCIOBOro Habopa; yMEeHUe
W3BJIEKATh, UHTEPIPETUPOBATh UHPOPMAIIHIO, TIPEACTABICHHYIO B
TabluIax, Ha AuarpamMmax, rpadukax, OTpPaKkarollyl0 CBOWCTBa
pEaNbHBIX TPOLIECCOB U SIBICHMIA; MPEACTABIATh UHPOPMAILIUIO C
MOMOIIBI0 TAOJUI[ U JUarpaMM; HCCIIEIOBAaTh CTAaTUCTUYECKUE
JaHHBIC, B TOM YHCIIE C NMPUMEHEHUEM TpadUUECKUX METOIOB U
AJIEKTPOHHBIX CPEACTB; TpadUuecKd HCCIEA0BaTh COBMECTHBIC
HAOJIO/IEHNsT C TIOMONIBIO JMAarpaMM pAacCEeMBaHUS U JTHMHEHHOU
perpeccuun

YMeHMe oneprupoBaTh NOHATUAMU: CIIyYalHBII ONBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIIY4alHOTO COOBITHS; YMEHUE BBIUUCISATH
BEPOSITHOCTH €  HUCHOJB30BAHMEM  IpaUUecCKUX  METOJIOB;
MPUMEHATh (QOPMYJIbI CIOKEHUS W YMHOXEHHUS BEPOSTHOCTEM,
dbopMmyiny  TONHON  BepoATHOCTH,  Qopmyny  bepHysm,
KOMOUHATOpHbIE (akThl U (POPMYJIBI; OLEHHUBATH BEPOSTHOCTU
peaJIbHBIX COOBITUI; YMEHUE ONIEPUPOBATH NOHATUAMU: CIIydaiHasI
BEJIMYMHA, PpACIpEACIIEHUE BEPOSATHOCTEM, MaTeMaTHYECKOe
OXKMJaHUe, IUCTepCUs U CTaHIapTHOE OTKJIOHEHHE CIy4ailHOU
BEJIMYMHBI, PYHKIIUU PACIIPEIEICHUS U MJIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeJIbHOTO W  HOPMAJbHOTO paclpenesieHuil; yMeHue
HCII0JIb30BAaTh CBOMCTBA U3YyUYEHHBIX PaCHpEIeICHUN IS PEeIeHUs
3a/1a4; 3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJIBILIUX YHCEJ, METOAbI
BBIOOPOYHBIX HCCJIEIOBAaHUN; yMEHHUE MPUBOAUTH TMPUMEPHI
NpOSIBJICHUS 3aKOHA OONBIIMX YHCET B  MNPHPOIHBIX U
OOLIECTBEHHBIX SBJICHUSIX; YMEHUE OINEepPUPOBATH MOHATHUSIMU:
COUETaHWE,  MEPECTaHOBKA,  YUCIO  COYETAHUH,  YHUCIO
IepecTaHoBOK;  OuHOM  HploTOHa;  yMeHME  IPUMEHSTh




KOMOMHATOpHBIE (DAKThl W PACCYKIACHHS MJsl pEIICHUs 3a]ad;
OLICHMBAaThb BEPOSATHOCTU pPEAIbHBIX COOBITHH; COCTaBIATH
BEPOSITHOCTHYI0 MOZE/Ib M HMHTEPHPETUPOBATH IOJIYyYCHHBIN
pe3ynbrar
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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 IPSIMOU U IJIOCKOCTBIO, YTOJI
MEXAY IUIOCKOCTSIMH, PAcCTOSIHME OT TOYKM JI0 IUIOCKOCTH,
PacCTOSsHUE MEXIY IPSIMBIMH, PACCTOSHUE MEXAY IJIOCKOCTSIMY;
YMEHHUE HCII0JIb30BaTh MPH PEIICHUHU 337a4 MU3yYEHHbIE (DAaKThl U
TEOpeMbl IJIaHUMETPHH; YMEHHUE OLICHMBATh pa3Mepbl OOBEKTOB
OKPYXAaIOUIEr0 MHpa; CTPOUTh MaTEeMaTHYECKHE MOJEIH C
MOMOIIBI0O TE€OMETPUUECKHX TOHATUM W BEJIMYUH, pElIaTh
CBsI3aHHBIE C HUMH NPAKTHUYECKHE 3a1a41

YMeHue onepupoBaTh MOHATHAMH: IUIOWAaAb (UTYpH, O00BEM
(Gurypsl, MHOTOTpaHHHK, MPaBUJIbHBI MHOTOTPaHHUK, CEUEHUE
MHOTOIpaHHUKa, KyO, mapajuieienumnes, Ipu3Ma, IHpaMHna,
¢durypa 1 nMoBEpXHOCTh BpallleHUs, LHIUHAP, KOHYC, Iap, cdepa,
wiomaas chepsl, MIOLMAAb MNOBEPXHOCTH HUPAMUABI, MPU3MBI,
KOHYCa, LHWINHPA, 00BEM KyOa, IPSIMOYTOJILHOTO
napaJuiesienuIena, MMpaMubl, TPU3Mbl, HIUJIUHAPA, KOHYyCa, apa,
pa3BEPTKa IOBEPXHOCTH, CEUEHUs KOHyca M LWIMHJIpA,
napajulelbHbIE OCH WM OCHOBAHMIO, CEYEHHUE Ilapa, IUIOCKOCT,
Kacaromiasicst cepsl, HMIUHIPA, KOHYCa; YMEHHUE CTPOUTH CEUEeHUE
MHOTOTpaHHUKA, H300pa)kaTb MHOTOIPAaHHUKH, QUTYpHl U
MOBEPXHOCTH BpALICHUS, UX CEUYECHUs, B TOM YHUCJIE C MOMOIIbIO
IEKTPOHHBIX  CPEACTB;  YMEHHE  IIPUMEHATH  CBOMCTBA
reoMeTpuueckux  Quryp, C€aMoCTOATEIbHO  (HOPMYIMPOBATH
OlpesielieHnss M3y4yaeMbIX (UTyp, BBIIBUraTh TUIIOTE3Bl O
CBOICTBaxX M MpHU3HAKAX T'€OMETpUUECKHX (Uryp, 000CHOBHIBATH
WIN ONPOBEPraTh UX; YMEHHE MPOBOJIUTH KIACCUPUKALIUIO QUTYp
MO0  pa3NUYHBIM  TNPU3HAKaM,  BBIIOJIHATH  HEOOXOJUMBIE
JIOTIOTHUTEIbHBIE TOCTPOCHUS
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YMeHne onepupoBaTh MOHITHSAMHU: JIBUKCHHE B TPOCTPAHCTBE,
napajulelbHbI  MEPEHOC, CHMMETpPHs Ha IUIOCKOCTH M B
IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE MOAOOWS, MOAOOHBIE
¢burypbl; yMeHHE pacro3HaBaTh paBHBIC U MOJO0HBIE (QUTYpHI, B
TOM YHCJIE B TPUPOJE, UCKYCCTBE, apXHUTEKType; HMCIIOIb30BaTh
TC€OMETPUYECKHE OTHOIICHUS TMPH PEIIeHWH 3a7ad; HaXOIUTh
TreOMETPUYECKHE BEMYMHBI (UIMHA, YTOJ, IUIOMaab, 00bEM) Mpu
pelIeHuN 3a1ad U3 APYTuX Y4eOHBIX MPEAMETOB M U3 pPeallbHOU
KU3HU; YMEHHUE BBIUUCIATH F€OMETPUYECKUE BEIMYUHBI (JTMHA,
yroj, Tiomans, O0BEM, MJOMIAJh MOBEPXHOCTH), HCHOJIB3YS
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n3ydeHHble (HOpPMYJIBI W METOJbl, B TOM 4YHCIE: IUIONIA/b
MMOBEPXHOCTH THPAMHUJIBI, TIPU3MBI, KOHYyCa, IWIMHAPA, IUIOMAIb
chepel; 00bEM  Kyba, MPSIMOYTOJBHOTO  MapajuiesieIuIe/a,
MUPAMUIBI, TTPU3MBI, [TWIHHIPA, KOHYCa, I1apa; YMEHUE HAXOIHUTh
OTHOIIICHHE 00BEMOB MOJOOHBIX (DUTYP

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 MEXIy BEKTOpAaMU;, YMEHHUE HCIOIh30BaTh
BEKTOPHBII ¥  KOOPAMHATHBIA  METOA  JUISI  PEIICHUS
TeOMETPUYECKHUX 3a/1a4 M 3a/1a4 APYTUX YUICOHBIX TPEIMETOB
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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 IPUMEPBl MAaTEMAaTUYECKUX OTKPBITHMM POCCUMCKOW M
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 Apudmerndyeckuii  KOopeHb  HaTypaidbHOW  cremeHH. JleHcTBUS ¢
apu(MeTUUYEeCKUMU KOPHIMH HaTypaJbHON CTEIIEHU
14 Crenenb ¢ uenbiM nokaszatesneM. CTENeHb ¢ pallMOHAIBHBIM MOKA3aTeleM.
' CBoiicTBa CTENEHH
15 CuHyc, KOCUHYC ¥ TAaHT'€HC YHCIOBOIO apryMeHTa. APKCUHYC, ApKKOCHUHYC,
ApKTAHI€HC YUCJIOBOT0 apryMeHTa
1.6 Jlorapudwm uucna. [lecaTuuHbIC U HATYpAJIbHBIE JIOTApU(MBI
JeiicTBuTenbHbIe yncia. Apudmernueckue onepaiuu ¢ 1eHCTBUTETHHBIMU
1.7 yucnamu. [IpubmmkEHHbBIC BEIUUCIICHUS, TIPABUIA OKPYTJICHUS, TPUKHUIKA U
OIIEHKA pe3yJIbTaTa BHIYUCICHUN
1.8 [IpeobpazoBaHue BhIpaKCHUH
1.9 KomruiekcHble uncia
2 YpaBHEHHS U HEPABEHCTBA
2.1 [{enble U npoOHO-pallMOHAIBHBIE YPAaBHEHUS
2.2 HNppannoHabHbIE YpaBHEHUS
2.3 TpuroHomerpuueckue ypaBHEHUs
24 [TokazarenpHbIC U JOTAPUPMUIECKUE YPAaBHEHUS
2.5 [{enble u npoOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 HNppaunoHaibHbIE HEPABEHCTBA
2.7 [TokazarenpHbIC U JOTapUPMUIECKUE HEPABEHCTBA
2.8 TpuroHomerpuyeckrue HEPABEHCTBA
29 CucTeMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB
2.10  YpaBHeHHs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuua cucteMbl JJMHEHHBIX ypaBHEHUH. OnpeieanTellb MaTPHILIbI
3 ®OynKuuu 1 rpaduku
Oynkuus, cnocoObl 3amanus ¢(yHkuuu. 'padux  (yskuuu. Bsanmmuo
3.1 obpatubie ¢yHKuH. YETHhie W HeuéTHble (yHKIUU. [lepuoamdeckue
byHKIIMN
Ob6nacTp onpeneneHns U MHOKECTBO 3HadeHHi ¢pyHkumuu. Hymu ¢pyHkmm.
39 [TpoMexyTKu 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH ()YyHKIIUH.

MakcumyMbl ¥ MUHUMYMBbI QyHKIuU. HawuGonbliee W HauMMeHblee
3Ha4YeHre (QYHKIMH HA TIPOMEKYTKE




CrernenHas (yHKIUS C HATYPAJIBLHBIM | IIETbIM TIoKa3aresneM. E€ cBoiicTBa n

33 s .
rpaduk. CBoicTBa U rpauK KOpHS 1-Ol CTEIEHU
34 Tpuronomerpuueckue QyHKIMU, UX CBOMCTBA U rpapuKu
35 [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
33 Apudmernyeckass U reomeTpudeckas nporpeccuu. Popmyia CIOKHBIX
IPOLIEHTOB
4 Hauana maTemaTnueckoro ananusa
4.1 [TpousBonHas pyHkuuu. [Ipon3BoiHbIE 371€EMEHTAPHBIX (PYHKIIMIMA
[IpuMeHeHne MpOU3BOAHON K UCCIEAOBAHUIO (PYHKIIMN HA MOHOTOHHOCTh U
4.2 KCTpeMyMbl. HaxoxaeHne HamOOJdbIIero W HAaUMEHbBIIEro 3HAuYeHUs
(GYHKIMU HAa OTpe3Ke
4.3 [lepBooOpasnas. MuTerpan
5 MHo’ecTBa 1 JIOTHKa
5.1 MHoO)kecTBO, onepanMy HajJ MHOKecTBaMu. [[narpammel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucaTenbHasi 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 NOBEpXHOCTU BpalCHUS
7.5 Koopaunatsl 1 BEKTOPHI




YYEBHO-METOJIUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIVI51 YHEHUKA

* MaremaTtuka. Anrebpa v Hadajia MaTeMaTHYeCKOTo aHanu3a; 10 kiacc.
yriryonenHoe ooyuenne Mepaisik A.I'., Homuposckuit I.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 Mep3sik A.I'., Homuposckuii [I.A., TlonsaxoB B.M.; nox
penaknueit [lononsckoro B.E. O01mecTBO ¢ OrpaHM4YeHHOM OTBETCTBEHHOCTHIO
WNznarensckuii nentp «BEHTAHA-I'PA®y»; AkiinonepHoe 00111ecTBO
«3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPUAJIBI IS YYUTEJIA

1. Anre6pa 1 Hayasia MaTeMaTu4eckoro ananusa. 10 kinacc. YriayOnéHHbIN ypOBEHb.
Meroandeckue pekoMeHanuu K yaeOnuky. E. B. bynko, A. I'. Mep3msk, B. b.
[Tononckuii, M. C. Sxup

2. AnreOpa 1 Hayasia MaTeMaTudeckoro aHanmsa. 11 kiacc. YrioyOnéHHbIl ypoBEHb.
Meroaundeckue pekoMeHaanuu kK yaueOuuky. E. B. bytko, A. I'. Mep3nsik, B. b.
[Tononckuii, M. C. Sxup

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. http://school-collektion.edu/ru, «Equnas xomekmust mupoBbIX 00pa3oBaTEIbHBIX
pecypcoB»

2. http://windows.edu/ru, «kEauHoe 0KHO TOCTyIa K 00pa30BaTEIbHBIM pECypcam»
3. http://fcior.edu.ru, http://eor.edu.ru, «®enepanbHbiii IEHTP UHYOPMAITMOHHBIX
00pa30BaTENbHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yueOHbIX U3IaHUH, YIEKTPOHHOTO
000pyAOBaHUS U IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB ISl OOIIETO0
oOpasoBaHus

5. http://www.portalschool.ru, [lIkonbHbII mopTa

6. http://www.ict.edu.ru, @enepanbubiii nopran «MubopmaroHHo-
KOMMYHHUKallMOHHbIE TEXHOJIOTUU B 00pa30BaHUNY

7. https://media.prosv.ru/content/?subject=22 klass=1, Menuareka [IpocBenienus
8. https://marketplace.obr.nd.ru/library/lessons ?filter_class=1 filter_subject=14,
Ob6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickas aneKTpoHHAs IIKOIA
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