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HOACHUTEJIBHASA 3AIINCKA

VYueOHsblii Kypc «Anrebpa W Havajla MaTEeMaTHMYECKOTO aHAIM3a» SIBIISIETCA
OJTHUM M3 HauOoJliee 3HAYMMBIX B IPOrpPaMMe CPEIHEro oOIiero odpazoBaHus,
IIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIIEUYMBAET MHCTPYMEHTAJIbHYIO 0a3y Iisl
U3yYEHHUsI BCEX E€CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYIrOM CTOPOHBI, (OPMUPYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0YUYalolUXCsi Ha YPOBHE, HEOOXOIMMOM
IUI OCBOCHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTU U JIPYTHX
JUCUMILIMH. B paMkax AaHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAOT
YHHUBEpPCAJIbHBIM $I3IKOM COBPEMEHHOH HaykH, KoTopas (QOpMyIupyeT CBOHU
JOCTHKEHHSI B MATEMaTU4eCKoi (hopme.

VY4eOHblif Kypc anreOpbl M Hayal MaTeMaTHYECKOTO aHajdn3a 3aKJIaJbIBacT
OCHOBY Ul YCIEUIHOIO OBJIQJICHUs 3aKOHaMu (U3MKH, XUMHH, OHOJIOTHUH,
IIOHMMaHUsl OCHOBHBIX TEHJICHIUI Pa3BUTUS SKOHOMHMKHU U OOLIECTBEHHON HU3HHU,
MO3BOJIAET OPHEHTHUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJOTHX, YBEPEHHO MCIIONb30BaTh UX AJIs JajbHeHmero o0pa3oBaHus U B
IIOBCEITHEBHOM KM3HU. B TO ke Bpems OBiaJeHHE aOCTPAaKTHBIMU U JIOTUYECKH
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYECKOIo aHajlu3a pPa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH, JOKA3bIBAThH
YTBEPKIACHUS C MOMOIIBIO MHAYKIMH U PaCCyKIaTh NEAYKTUBHO, MCIIOJIb30BATh
00001IeHe W KOHKpPETH3alMio, aO0CTparMpoBaHHE M aHAJIOTUI0, (GopMmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIIIICHUE.

B xome u3yuenus yueGHOro kypca «Anredbpa M Hayalia MaTeMaTHYECKOTO
aHaln3a» 00ydYaroIuecs MOTy4YaroT HOBBIA OMNBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUS] MAaTEMAaTUYECKUX MOJENEH peanbHbIX CUTYAllUH,
MHTEPIpPETAllMd  IOJY4YEHHbIX  pEUIEHMH, 3HAKOMSATCS C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEl B TMpHUPOAE, HAayKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTHUYECKUMU OTKPBITHSIMHU U UX aBTOPaMH.

VY4eOHbIil Kypc 001alaeT 3HAYMTEIbHBIM BOCIUTATEIBHBIM IOTEHIMAIOM,
KOTOpBIA peanu3yercsd Kak uepe3 ydeOHbl MaTepuajn, CHocOOCTBYIOIIUMN
(GOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHHs, TaK W Yepe3 CHeHUPHUKY yuyeOHOH
AESITEbHOCTH, TPEOYIOLWEH MPOJOIKUTENPHOM KOHICHTPAMM BHHUMAaHUA,
CaMOCTOSITEJIbHOCTH, aKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHbIN
pe3yJibTart.

B ocnoBe wmeroauku oOydeHus anreOpe M HayalaM MaTeMaTH4YeCKOTro
aHaJIM3a JEKUT ACSITeTbHOCTHBIN NMPUHIUI 00yUYeHHS.

B crpyktype yueOHoro kypca «Ausredbpa M Hadaja MaTeMaTH4YECKOIro
aHaJIN3a» BbIAEIECHBI CIEAYIOUINE COJAEPKATENbHO-METOANYECKHE TuHUM: «Hucna
U BBIYUCIICHU», «DyHKINUU U TpaduKny, «YpaBHEHUS U HEepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaimsa», «MHoOkecTBa U JIOTHKa». Bce OCHOBHBIC



COJePKATEIHHO-METOIMIECKHE JIMHUM W3YyYalOTCS Ha TPOTSHKEHHH ABYX JIET
o0y4yeHHs Ha ypOBHE CpeaHero olmiero oOpa3oBaHMs, €CTECTBEHHO JIOTIOJIHSS
ApYyT Apyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TeMaMU U pasaenamu. [laHHbIHI
y4eOHBII KypC SIBIISIETCSI HMHTETPATUBHBIM, MOCKOJBKY OOBEIMHSET B cede
COJICp)KaHNE HECKOJbKUX MATEeMAaTUYECKUX JUCIUIUINH, TaKUX Kak aire0pa,
TPUTOHOMETpPHS, MATeMaTHYECKUH aHaju3, TEOpPUs MHOXKECTB, MaTeMaTH4ecKas
goruka u apyrue. Ilo mepe Toro kak oOyuarommecs OBIaAeBalOT Bcé Oolee
NIMPOKHM MAaTEMAaTHYECKUM aIllapaToM, Y HUX MOCIEI0BATEILHO POPMHUPYETCS U
COBEPILIEHCTBYETCSI YMEHHE CTPOHWTh MAaTEMAaTHYECKYH MOJeNlb pealbHOU
CUTYyallud, MPUMEHSTh 3HAHUS, MOJyYeHHbIE TPU M3YyYeHUH y4yeOHOTo Kypca, A
peLIeHHs CaMOCTOATENBHO C(HOPMYITUPOBAHHON MaTeMaTUYECKON 3a/1aui, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConeprkaTenpHO-MeTOAMYECKas JIMHUS «Unchna ¥ BBIYMCICHUS» 3aBEpIIacT
¢dopMHpoBaHNE HAaBBIKOB MCIOJIb30BAHUS JACUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HayaToO HAa YPOBHE OCHOBHOTO 0011er0 oOpazoBanus. Ha ypoBHe cpeanero o0riero
oOpa3oBaHusi 0oco0oe BHUMAHUE yaenserca  (POPMHUPOBAHUIO  HABHIKOB
paIMOHATBHBIX BBIYUCICHHH, BKJIIOUYAIONIMX B CE0S MCIOJIH30BAHUE PA3THMYHBIX
dopMm 3ammcu 4yMcIa, YMEHHUE JelaTh HPUKUIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIYMCIICHHSI, OLICHUBATh YMCIIOBBIE BBIpAXKEHHUs, paboTaTh ¢ MaTeMaTUYeCKHUMHU
KOHCTAaHTaMH. 3HAKOMBIC OOYYarOIUMCS MHOXECTBa HATypaJIbHBIX, IICIBIX,
pallMOHATBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXXECTBOM
KOMILJICKCHBIX 4MCeld. B KaXIoOM M3 OSTHUX MHOXECTB paccMaTpUBAIOTCA
CBOWCTBEHHBIE €My creunpuyeckue 3aJaud W OIepaluu: JAeJeHHe Halelo,
OTEPUPOBAHUE OCTATKAMU Ha MHOXKECTBE LIENBIX YHCEN, OCOObIe CBOMCTBA
paIMOHATIFHBIX M MPPALMOHATBHBIX YHCEN, apUPMETHUISCKIE OTNEPAIlUH, a TAKKE
U3BJICUCHHE KOPHS HATYpaJbHON CTENEHW HAa MHOKECTBE KOMIUIEKCHBIX YHCEN.
bnaronapst mocinenoBaTeNbHOMY PACHIMPEHHIO Kpyra HCIHOJIb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXKHOCTSIMU WX TPUMEHEHHS JJISl PEHICHHUS Pa3IUYHBIX 33724
dbopmupyeTcss TpeACTaBICHNE O €AMHCTBE MATEMATHKH KaK HAyKd W €€ poJid B
HOCTPOCHUN MOJENIeH pealbHOr0 MHpa, MIMPOKO HCIOJB3YIOTCS 0000IIeHue U
KOHKpETH3aIHSL.

Jluaust «YpaBHEHUS W HEPABEHCTBA» PEANTH3YETCsl HA TPOTSHKEHHH BCETO
o0yueHHMs Ha YpOBHE CpelHero oOmero oOpa3oBaHMs, IOCKOJIBKY B KaXKIOM
pazznene Ilporpammbl MpemxycMOTPEHO pELIeHHE COOTBETCTBYIOIIMX 3anad. B
pe3yabrare oOOydyaroliyecs OBJAaJEBAIOT PA3IUYHBIMU METOJaMH  PEIICHHS
palMOHATBHBIX, HMPPAMOHANBHBIX, TIOKA3aTeJbHBIX, JOTAPUPMHUUECKUX H
TPUTOHOMETPHUYECKUX YPAaBHEHWI, HEPABEHCTB M CUCTEM, a Takxke 3ajad,
cofepkamux mnapaMerpbl. llomydeHHble yMEHHMS IIUPOKO HCIOJIB3YIOTCS MpU
Uccie1oBaHu (YHKIUN C TIOMOIIBIO MPOU3BOAHOM, PU PEIICHUH MPUKIIAIHBIX



3a]a4 U 3a7]a4 Ha HAXOXKJICHHE HAauOOJBIINX M HaWUMEHBIINX 3HAYCHUH (QyHKIUU.
JaHHas coneprkareiabHasi JUHUS BKIOYAET B ce0sl Takke (OPMUPOBAHUE YMEHUMN
BBIOJIHATH  pacuéTel 1o  (opMynaM, NpeoOpa3oBaHUsl  PaALUOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAaKXKE€ BBIPAKECHUM,
COJIEpKalINX CTEMeHUu U Jiorapumel. braronaps u3ydeHHIo aiaredpanyeckoro
MaTepHajla  IPOUCXOAWUT  JAJNbHEWINEE  pa3sBUTUE  AJITOPUTMUYECKOIO U
abCTPaKTHOTO MBILUIEHUsS OOydarolmuxcs, (GOpMUPYIOTCS HABBIKM JEITyKTUBHBIX
paccyxaeHudd, paboTl €  CHUMBOJBHBIMH  (opMamu,  MPEACTABICHUSA
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJIC PAaBEHCTB W HEpPaBEHCTB. Anrebpa
npemiaraeT d(QQEeKTUBHbIE UHCTPYMEHTHI JJIsl PEUICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIVAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKHU.

CopepxarenpHo-MeTOonMYecKass JUHUS «DyHKIMM U TpaduKu» TECHO
nepervieTaercs ¢ APYTMMU JUMHUSAMH Y4YEOHOIro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a1aET MOCIIEI0BATEIbHOCTh U3YUEHU MaTepuana. M3yuenue CTeneHHouH,
MOKa3aTeIbHOM, IOTapU(PMUUECKON U TPUTOHOMETPUIECKUX (PYHKIINNA, UX CBONCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUMN IJIS PEIleHus 3ahad U3 JPYruX y4eOHBIX
IPEIMETOB U PEAIBHOM XKU3HU TECHO CBA3AHO KAK C MAaTEMaTUYECKUM aHAIU30M,
TaK U C pEUIEHHEM ypaBHEHUN M HepaBeHCTB. lIpu 3TOM Oonbllloe BHHUMAaHME
yaensieTcs: GOpMHUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIEN0BATh MONYy4YCHHbIE (PYHKIHMHU, CTPOUTH UX
rpaduku. Matepuan 3Tol coaeprKaTelbHON JTMHUN HalleJIeH Ha pa3BUTHE YMEHUU
U HaBBIKOB, ITO3BOJISAIOIIMX BbIpaXkKaTb 3aBUCUMOCTH MEXKJy BEJIMYMHAMU B
pa3nuuHoOil dopmMe: aHAMUTHUECKOH, rpaduyeckoil u ciaoBecHoil. Ero msydenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJICHHUS, CIOCOOHOCTH K
0000LIEHNIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxarenpHast JmHuA «Hadana MareMaTndeckoro aHaiau3a» IO3BOJSET
CYILIECTBEHHO PaCIIMPHUTh KPyr KaK MAaTeMaTHYECKUX, TaAK U NPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYYalOIIKUMCS, TaK KaK Yy HHUX TOSIBIAETCS BO3MOXKHOCTH CTPOUTH
rpaduKu CIOXKHBIX (DYHKLIMH, ONpPENeNATh WX HAuOONbIINE W HAUMEHBIINE
3HAYEHMsI, BBIYMCIATH IUIOMAAM (GUIYp U OOBEMBI TE€J, HAXOOUTh CKOPOCTU M
YCKOpeHHs1 IpoueccoB. JlaHHas conepKaTenbHas JMHUSA OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHUSI MaTeMaTHYECKUX MOJENEl pealbHbIX CHTyaluH,
NO3BOJSIET HAXOAWTh HAWIIydllee pPEIICHWE B IPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-DKOHOMMYECKUX, 33/1a4aX. 3HAKOMCTBO C OCHOBAaMU MaTEMaTU4ECKOTO
aHaliM3a CIocoOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMANbHO-JIOTMYECKOTO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHH pacroO3HABaTh MPOSIBICHUSA
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOyuaroluecs: y3HaIOT O



BBIJIAIOIINXCST pE3yJIbTaTaX, IOJYYEHHBIX B XOJI€ pPa3BUTHS MATEMAaTUKU Kak
HayKH, U 00 UX aBTOpaXx.

ConepxartenbHO-MeTOAMYECKAsT TUHUST « MHOXKECTBAa U JIOTMKA» BKJIIOYAET B
ceOs1 DIIEMEHTHl TEOPUHM MHOXKECTB W MaTEMaTHYECKOW JIOTHKU. TeopeTHKo-
MHOECTBEHHBIE TPEACTABICHUS IPOHU3BIBAIOT BECh KyPC IIKOJIbHON MaTEMAaTUKU
U TIpejyiararoT Haubojee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONIUA BCE pa3aeiibl
MaTeMaTUKd M €€ TMPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTEMAaTUYECKHUE
JUCUUIUIMHBL W WX NOPWIOKEHUS B eauHoe uenoe. [loatomy BaxkHO J1aTh
BO3MOXKHOCTh OOydYarmIeMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  S3BIK
COBPEMEHHOW MATEMATHUKH U MCMOJIB30BaTh €ro JJIsi BBIPAYXKEHUSI CBOUX MBICIICH.
JpyrumM BaXHbBIM NPU3HAKOM MATEMAaTHKU KaK HAyKd CJIEAYET IMpPU3HATH
CBOMCTBEHHYIO €H CTpOrocTh OOOCHOBAaHWUW U CIIEJOBAHUE OIPEACIEHHBIM
MpaBWJiaM  [MOCTPOEHHUSI  JI0KA3aTelIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTeMaTUYECKOM JIOTMKU CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIICHUS
00yyJarommxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHHS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUIECKOTO MBIIIJICHUSI.

B ydyebnom kypce «Anrebpa W Hadala MaTEMaTHYECKOTO aHAJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMATHUYECKOTO MOJICIMPOBAHUS, KOTOPBIE IMPHU3BAHBI
croco0CTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOEHUS MOJEIEH pealbHBIX
CUTyalluii, HCCJIENOBAaHUS 3THUX MOJENed C MOMOIIBI0 amnmapara anreOpsl U
MaTeMaTU4YECKOr0 aHajau3a, WHTEPHpETaluy MOJIYyYEeHHBIX pe3yJbTaToB. Takue
3aJ]aHusl BIUIETEHBI B KAXK/IbI U3 Pa3AeiioB MIPOrpaMMBbl, IOCKOJIbKY BECh MaTepHUal
y4eOHOro Kypca IIUPOKO HCIOIb3YeTCs JJIS PEIICHHs MPUKIAaIHbIX 3anad. [Ipu
pPEIICHUM  pEabHBIX  NPAKTUYECKUX  3amad  oOydJaroniuecs  pa3BUBAIOT
HaOJIFOAATEIbHOCTh, YMEHHE HAaXOIWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000IaTh MW  KOHKPETU3UPOBATH  IMPOOJIEeMY.
JlessTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAJAHBIX 3a7a4
OpraHU3yeTCsl B TPOIECCe M3Y4YEHHUs BCEX TeM Y4YeOHOro Kypca «Auredpa u
Hayajaa MaTeMaTU4eCKOro aHAJIN3ay.

Ha wusyuenune ydeOHOro kypca «Anredpa W Hayajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 4daca: B 10 kimacce — 136 yacoB (4 yaca B Hezaeno), B 11
kiacce — 136 JacoB (4 4yaca B HEJIEINIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Yucaa 1 BIYUCICHUA

Panmonansupie uyncna. OOBIKHOBEHHBIE W ACCSITHYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue apodu. [Ipumenenue apoOeil M TPOLEHTOB s
peLIeHNs NPUKIIAIHBIX 3a4a4 U3 Pa3JINYHbIX OTPAcied 3HaHUW U PEaIbHON KU3HH.

JlecTBUTENBHBIE 4MCIIA. PanuoHaNbHBIE W UpPpAalMOHAIbHBIE YMCIIA.
ApudpmeTnueckue  Omepaluu ¢ JCUCTBUTENbHBIMH  YHCIaMd.  Moyib
JAEMCTBUTEIHHOTO YUCIa U ero cBorcTBa. [IpuOmkEéHHbIE BBIYUCICHUS, TIPaBHIIa
OKPYIVICHHMsI, IPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herorona. Hcnosbs3oBanue
MOJIXOAIIEeH (OPMBI 3aITUCH ACUCTBUTEIBHBIX YUCEN AJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U NMPEICTABICHUS JaHHBIX.

ApudmeTnuecknuil KOpeHb HaTypajIbHON CTENEHU U €T0 CBOWCTBA.

CreneHb C pauuMOHAIBHBIM IIOKAa3aTeleM U €€ CBOMCTBA, CTENEHb C
JIENCTBUTEIILHBIM ITOKAa3aTEJIEM.

Jlorapupm uymcna. CpoiictBa sorapudma. JlecsTuuHble M HATypajJbHbIC
Jorapu(MBbI.

CuHyC, KOCHHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI€HC YMCIOBOTO apryMEHTA.

YpaBHEeHUS U HEPABEHCTBA

ToxnecTBa W TOXAECTBEHHbIE IpeoOpa3oBaHMs. YPAaBHEHHE, KOPEHb
ypaBHEHUsS. PaBHOCHIIBHBIE ypaBHEHHUS WU YypaBHEHHsA-ciencTBus. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

OCHOBHBIE METObI PEUICHHS LIETbIX U APOOHO-PAMOHATBHBIX YPAaBHEHUN U
HEpPaBEHCTB. MHOrO4YJIEHbl OT OJHOW II€peMEHHOU. JleneHne MHOroujieHa Ha
MHOTOWIEH ¢ ocTtatkoM. Teopema be3dy. MHoOrouiaeHsl ¢  LEIBIMU
kodpunuentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHUN, COEPKALINX CTENICHH U KOPHHU.

HppaunoHanbpHble YpaBHEHHUS. OcHOBHBIE METO/IbI peuieHus
UPPALMOHAIBHBIX YPABHEHHM.

[Toka3atenbHble ypaBHEHUS. OCHOBHBIE METOABI PEIICHHs MOKAa3aTEIbHBIX

YpPaBHEHUH.

[IpeoOpa3oBaHne BbIpaXEHUM, COAEPIKALUX JTOTaPUPMBI.

Jlorapudmuueckue YPaBHEHHUS. OcHOBHBIE METO/IbI penieHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Ipeobpa3zoBanue

TPUTOHOMETPUUECKUX BbIpaKeHHH. Pellienre TpuroHoMeTpruueckux ypaBHEHUH.



Pemenne cucteM JIMHEMHBIX ypaBHEHHMW. Marpuna CHCTEMBbI JIMHEHWHBIX
ypaBHeHui. Omnpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKUM CMBICI U
CBOMCTBA, BBIUMCJIICHUE €T0 3HAYCHMs], IPUMEHEHUE ONPEACIIUTENS Ul peLIeHUs
CUCTEMBbl JIMHEWHBIX YypaBHEHUM. PemeHue NpUKIAIHBIX 3a7a4 C IOMOILIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnegoBaHne mNOCTPOEHHOM MOJENU C
IIOMOILBIO MATPULL U ONPEIAEITUTEIICH.

IlocTpoeHne MareMaTHYEeCKMX MOJEIECH pPEAJbHOM CHUTyalud C IMOMOILBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMU M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/ad U 3aJad U3 pazIUYHbIX O0JacTell HayKu WU pearbHON
KU3HU.

DyHKUMH U TpaPuku

Oynkuusg, crnocoObl 3agaHus (QyHKIUH. B3anMmHO o00paTHbBIe (QYyHKUIHU.
Komnosumuss gyukuuii. 'paduk ¢GyHKIuH. DIeMeHTapHble NTpeoOpa3oBaHus
rpaduKoB GyHKIUH.

OObnacTh onpeneneHuss 1 MHOXKECTBO 3HaueHuil QyHkumu. Hynmu QyHkumm.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE M Heu€THbIe GQyHKIMH. [lepuoanueckue
byskun. IIpomMexyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHHUMYMBbI
¢ynkuun. Hanbompliee 1 HauMeHbllIee 3HaYEHUS! PYHKIIMH Ha IPOMEXKYTKE.

JIuneliHasA, KBaJapaTWyHas M JIpOOHO-IMHENHAass (QyHKIHMU. DJIEMEHTApHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPAPHUKOB.

Crenennas (pyHKIHA C HaTypaJdbHBIM M LENbIM Moka3arenem. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTeNmeHM Kak (PyHKIuM oOpaTHOMU
CTEIIEHU C HATYPAJIbHBIM ITI0KA3aTEIIEM.

[TokazarenbHast U Jorapupmuueckas (yHKIUH, UX CBONCTBA U TpauKH.
Hcnonp3oBanue rpadukoB GyHKIUN A5 PEIICHUS] YpaBHEHUI.

Tpuronomerpuyeckass OKPYKHOCTb, OIIPENEICHUE TPUTOHOMETPUYECKUX
(YHKIMI YUCIOBOTO apryMEHTa.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX IPOLECCaX U SBICHUAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hayana mareMaTH4eCKOro aHAIN3a

[TocnenoBarenbHOCTH, cnOCOObl 3aJaHus IociefoBaTeabHOCTEd. Meroa
MaTeMaTH4ECKON VHYKIIUH. MOHOTOHHBIE U OrpaHUYECHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpUS BO3HMKHOBEHMS MAaTeMaTHYECKOrO0 AaHAIM3a Kak
aHaJIn3a OECKOHEUYHO MAJIBIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromast
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEYHO yOBIBAIOIIEH M€OMETPUUECKON
Iporpeccuy. JINHEMHBIN U 3KCIIOHEHIMANbHBIN pocT. Uucno e. Popmyiia CI0KHBIX
OPOLEHTOB. lMcronb3oBaHWE MPOTPECCUU Ul  PEIIEHUs peanbHbIX —3aaad
IPUKIAJHOIO XapaKrepa.



HemnpepriBHbIe (GyHKIIMM W WX CBOMCTBA. Touk:m pa3pbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (PyHKIMM HENpPEpPHIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JUIsl pELICHHUS HEpaBeHCTB. l[IpuMeHEHne CBOWCTB HENPEPBIBHBIX
GbyHKIM 1715 penieHus 3aaa4.

[TepBas u BTOpasi mpon3BoaHbIe PyHKIMU. OnpeaeneHrue, reOMeTPUIECKUN 1
(u3HYECKUi CMBICI TPOU3BOAHON. Y paBHEHUE KacaTebHOU K rpa@uKy GyHKIUU.

[IpousBoansie  3nemeHTapHbIX  QyHKUud.  [IpousBoaHass ~ CyMMBl,
MIPOU3BEICHUS, YACTHOTO U KOMITO3HUITNH (PYHKITUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, omnepaludd HaJ MHOXXECTBAMM M HUX CBOWCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHeHHE TEOPETUKO-MHOMXKECTBEHHOTO —ammapara s
ONMCAHUSI PEAbHBIX MPOLECCOB W SIBJICHUW, MPU PEIICHUU 33a4a4 U3 JIPYTHUX
y4€OHBIX MPEMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEICTBUE,
N0Ka3aTeIbCTBO, PABHOCUJIbHBIEC YPAaBHEHHS.

11 KJTACC

Yucaa 1 BIYUCICHUSA

HarypanbsHbie u nensie yucna. [IpumeHeHne npu3HAKOB NEIUMOCTH LIEJIBIX
qyuces, HaumOosbuik oOuuid nenutens (ganee — HOJl) u HamMmeHblee oOliee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkinaa A pemesus
3a/1a4 B LIEJIbIX YHUCIAX.

Kommnekcuble uucia. AnreOpanudeckas M TpPUTOHOMETpUYecKas (HOpPMBbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeThyecKre ornepanud ¢ KOMIUIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW TUTOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUJIEKCHBIX YMCEN JIsl PeIIeHUs] PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUA U HEPABEHCTBA

CucteMa ¥ COBOKYNHOCTh YpaBHEHUM M HEPaBEHCTB. PaBHOCHIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMH C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PelieHne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX U  JIOTapU(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS NPPALMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
HUPpAIMOHATBHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMHU.



IIpumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3aJlad U3 pa3juvHbIX 00JlacTell HayKHM W peajbHOU
KU3HU, UHTEPIPETALUS [TOJTyYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPaPUKH

I'paduk xommozunmu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUU WU
HEPABEHCTB HA KOOPAWHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue QyHKIIMHU, UX CBONCTBA U TpadUKH.

['padmyeckue MeTOABI pelleHHs ypaBHEHMH W HepaBeHCTB. | 'paduueckue
METO/IbI PELICHHMS 3a/1a4 C [TapaMeTPaMHU.

Hcnonb3zoBanue rpapukoB (QYHKIUN JUIsi MCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHMKAIOT MPHU PEUICHUHU 3aJad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauana MaTeMaTH4ecKoro anajansa

[IpumeHeHre MpoU3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblllero M HAaMMEHBIIErOo  3HAaYeHUM
HENpephIBHON (QYHKIIUN HA OTPE3KE.

[IpumeHeHrne NpPOM3BOMHOM I HAXOXKIECHHS HAWIY4ylIEro peleHus B
NPUKIAIHBIX 3ajladax, ISl OMNpENENICHHs] CKOPOCTM U YCKOPEHMS IMpouecca,
3a1aHHOTO (hOPMYJION UK rpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoXaeHUs! IEpPBOOOPa3HBIX.

HuTerpain. ['eomeTprueckui CMBICJI VMHTErpala. Brruucienue
omnpenenéHHoro uaTerpana mno gopmyie HetotoHa-JIebununa.

[Ipumenenne uHTErpajia A HAXOXKJEHUS IUIOIMIA[eil IMIOCKuX Guryp u
00BEMOB Fr€OMETPUUECKUX TEJI.

[Ipumepnr pemenuid auddepeHManbHbIX ypaBHEHUNH. MaTeMaTudeckoe
MOJIETUPOBAaHUE pEAJbHbIX TMPOLECCOB C TMOMOIIBI  AuddepeHInaIbHbIX
YpPaBHEHUH.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAKJAHCKON MO3ULIUU 00YUaIOIIEerocs: Kak akTUBHOI'O U
OTBETCTBEHHOTO  4J€HAa  POCCHIICKOro  OO0IIecTBa,  MpPENCTaBICHHE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
Ipoleayp TPpakKIaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHI U JIPyroe), yMeHue
B3aUMOJEHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYyHKIUSIMHA ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaXAAHCKON HUJIEHTUYHOCTH, YBAXKEHUS K
IPOLLJIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB M POCCUHMCKOM MATEMAaTUYECKOW IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHUE JAYXOBHBIX LIEHHOCTEHW POCCHUUCKOTrO Hapoja, chopMUpOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTH)KCHUN HAyKHh U JEATEIbHOCTBIO YUYEHOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OYAyIIEro;

4) 3CcTETUYeCKOr0 BOCTIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUH, pacCy IACHHUI, BOCIPUUMUYUBOCTh
K MAaTEMaTUYECKUM aCIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uyeckoro BOCIMTAHMS:

c(OpMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTUYeCKWe 3HAHUSA B
MHTEpEecax 310pOBOro U 0€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 30pOBBIO (30POBOE MHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTIbIXa, peryjsipHas (pusnueckas akTUBHOCTD), (PU3UYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATETLHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TpYJly, OCO3HaHUE ILIEHHOCTU TPYAOTIOOUs, HHTEpeC K
pasnuyHbiM  chepaMm  TPOPECCHOHATBHOW  ACATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEPIINATh OCO3HAHHBIA BBIOOD
Oynymeid npodeccur U pearr30BbIBATH COOCTBEHHBIE KU3HEHHbIC IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 Ha TIPOTSIKEHWU BCEH J>KU3HHM, TOTOBHOCTh K aAKTUBHOMY
Y4aCTHIO B PEIICHUU MPAKTUYECKHUX 3a]1a4 MAaTEMATHYECKON HANPABIECHHOCTH;

7) 3K0JIOrH4eCKOr0 BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh  DKOJIOTHMUECKOW KYyJbTYPhl, TIOHUMAHHWE BIWSHUS
COLMAJIBHO-D)KOHOMMYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHONM U COLIMATIBLHOU
cpenpl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIeM, OpUeHTAIUS
HAa TIPUMCHEHHE MATeMAaTHYECKUX 3HAHWK Ui pemieHus 3agad B 00JacTu
OKpY’)Kalollel cpenbl, IMJIaHUPOBAHUE IMIOCTYNKOB M OLEHKA HMX BO3MOXHBIX
IIOCJICICTBUH [ OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U  OONIECTBEHHOM  MPAKTUKH, MOHUMAaHHE
MaTeMaTHYeCKOM HayKh Kak cdepbl 4YeJoBEYECKOM MAesATEeTbHOCTHU, 3TaroB eé
pa3BUTUSL M 3HAYMMOCTH JJIi Pa3BUTHS ULMBUJIM3ALUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKM W MAaTeMaTUYeCKOW KyJIbTypoWll Kak CpEJCTBOM TMO3HAHHS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO AESTEIbHOCTD
WHJIUBUIyaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBrble 1oruyeckue 1efcTBUA:

BBIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMAaTUYECKHUX
OOBEKTOB, TIOHATHH, OTHOIIEHUH MEXIy MOHATUSAMH, (OPMYIHPOBATH
OTIpe/IeNICHUS TOHATHI, yCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(UKALINY,
OCHOBAHUS 7151 000OIIECHUS U CPAaBHEHUS, KPUTEPUH MPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMynupoBaTh M  NpPeoOpa3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTpULIATeNbHbIE, €IUHUYHbIC, YACTHBIE U OOIIKE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIOJCHUAX U YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JenaTh BBIBOJBI C HCIIONB30BAaHMEM 3aKOHOB JIOTMKH, MAEAYKTHBHBIX U
MHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIIOUEHUH 10 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITEIHLHO JI0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUNA
(mpsiMBI€ U OT MIPOTUBHOTO), BBICTPAUBATh ApPTyMEHTAIINIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYX/IEHUS U BBHIBOJIBL;

BbIOMpaTh crmoco0 pemieHusi ydeOHOW 3ajayd  (CpaBHUBATh HECKOJIBKO
BapHAHTOB  pELICHHs, BbIOMpaTh HauOoJee MOAXONAIUMH ¢  y4€ToM
CaMOCTOSITENIHO BbIJIEJICHHBIX KPUTEPUEB).



ba3oBble uccienoBare/ibCKue 1eHCTBUA:

UCTIOJIB30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUI WHCTPYMEHT TIO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE;

MPOBOJIUTH CaMOCTOSITEIPHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, MCCIICOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTO 00BEKTa, SIBICHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBICHUSMH, TTPOIIECCAMU;

CaMOCTOATENLHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEACHHOTO  HAONIONICHWs, HWCCIIENOBaHUS, OLEHHWBAaTh  JOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIECHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMPOIECCa, a TaKXKe BBIABUTATH
MIPEATNOJIOKEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmaunmeii:

BBISIBJIATH ACHUIMTH HHPOPMAIK, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U TSI PEIICHUS 3a/1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpPOBaTh W HWHTEPIPETHPOBATh HH(POPMAIUIO Pa3INMYHBIX BHIOB M
(dbopM TpeICTaBICHNUS;

CTPYKTYPHPOBAaTh MH(POPMAIUIO, TPEICTABIATh €€ B Pa3IMUHBIX (PopMmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBAaTh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITEIILHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIE YUeOHbIe 1eiCTBHS

OO1enne:

BOCIIPHHUMATH U (JOPMYJIHMPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
[EeIsIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS IO XOAY PELICHMs 3aJiauu,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTarT;

B XOJIe OOCYXXJICHUS 3a/J1aBaTh BOMPOCHI MO CYIIIECTBY OOCYKIAEMOM TEMBHI,
npoOJieMbl, pelIaeMoil 3ajayu, BBICKA3bIBATh HJEH, HAICJICHHbIE HA TIOUCK
pelIeHus, COIMOCTaBJIATh CBOU CYXACHUS C CYXICHUSIMHU APYTUX YYaCTHUKOB
auasora, oOHapy>XMBaTh Pa3judyue U CXOJCTBO TO3HUIIUMA, B KOPPEKTHOH (opme
(bopMyIUpPOBATh PA3HOTIIACHS, CBOM BO3PAKCHUS,

MPEJCTABIIATh PE3YJAbTATHl PELICHUS 33a/1a4d, SKCIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CAaMOCTOSITEILHO BBIOMpPATh (OpMAT BBICTYIUIEHHUS C Y4YE€TOM 3ajad
MIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHHU.

PerynsiTuBHbIE YHMBepCcaJbHbIE YYeOHbIE NeiCTBUSA



Camoopranusanus:

COCTAaBJISITh IJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIOCOO pelIeHUs C
y4E€TOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BApUAHTHI PEIIEHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, YMOIUOHAJIBLHBIN HHTEJJIEKT:

BJaJ€Th  HABbIKAMM  TIO3HABAaTEJIbHOM  peduiekCMM  Kak  OCO3HaHMS
COBEPILAEMBIX JEUCTBUI U MBICIMTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoLecca U pe3yibTaTa pPEelIeHUs
MaTeMaTUYE€CKOM 3aJauH;

NpeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1auH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
Hal/ICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSICHITh MPUIUHBI
JOCTHXKEHHUS WA HEIOCTH)KEHUS! PEe3yJIbTaTOB JIE€ITENbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYATLHON
paboThl MpU pElIeHHH YYeOHbIX 3a7ad, MPUHUMATh 1eldb COBMECTHOMU
NEeSITENbHOCTH, TJIAHUPOBATh OPTraHMU3AlMI0 COBMECTHOM pPabOThI, pacmpeneisiTh
BHUIIBI paboOT, JIOTOBApWBATHCH, OOCYXKIaTh TMPOIECC M PE3yIbTaT pPabOThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCykaeHUs, 0OMEH MHEHHH,
«MO3TOBbIE€ IITYpMbl» M HWHBIE), BBIIOJHATH CBOIO 4YacThb pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMU UICHAMH KOMAaH[bI, OIICHHBATh
KaueCTBO CBOEr0 BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce 0Oy4aromuics TOJMYYHUT CJICTYIONTUE
MPEAMETHBIC PE3yNbTAaThl MO0 OTACIBHBIM T€MaM pabouell mporpaMmbl Y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHATU3a»:

Yuciaa v BBIYUCTICHUA:

CBOOOJHO OIEPUPOBATh MOHITHSAMU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
MepuoaudYecKkasl JIpoOb, TPOLEHTHI, HWPPAIUOHAILHOE YHCIO0, MHOXECTBA
PAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTENBHOTO YUCIA;

OPUMEHATh JIpoOM M TPOUEHTHI YIS PEIIeHUs NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACJIEH 3HAHUN U PEATIbHOU KU3HH;

MPUMEHSTh TPUOTHKEHHBIC BRIYUCICHUS, PABIWIA OKPYTJICHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BbIYNCIICHU;



cBOOO/ZIHO OMEpUPOBATh TOHSATHUEM: CTEMEHb C LENbIM TOKa3aTelleM,
UCHOJIb30BaTh NOAXOJALIYI0 (JOPMY 3aIIUCH JEHCTBUTENBHBIX YUCEI ISl PELLIECHUS
NPAKTUYECKUX 3a]a4 U NIPEACTABICHUS JAHHBIX;

cBOOO/IHO OTNEPUPOBATH MOHATHEM: apHUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHH;

CBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM [10Ka3aTeIEM;

CBOOO/ZIHO OIEpPUpPOBaTh MOHATUSAMU: JIOTapupM YHCTIA, JECATHUYHBIE U
HaTypaJbHbIE JIOTAPU(PMBL;

cBOOOJIHO ONEPUPOBATh MOHATUAMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHUCJIOBOIO apTyMEHTA;

OIEpUPOBATh MOHATUAMM: APKCUHYC, aQPKKOCUHYC M apKTAHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATH MOHITUSIMM: TOXKAECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIC YPABHEHUS U YPABHEHMSI-CIICACTBUS, PABHOCWIBHBIC HEPABEHCTBA;

NPUMEHATh pPa3IU4HbIE METOAbl PEIICHHS paldOHAIBHBIX MU JAPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAIOB JUISL PELICHUs
HEPABEHCTB;

CBOOO/IHO ONEpPUPOBAaTh MOHATHUSAMHU: MHOIOWIEH OT OJHON INEepEMEHHOH,
MHOTOYJIEH C MLEeIbIMH KO3(p(UIUEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIEJIEHNE MHOTOYIEHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy besy n teopemy Buera
JUIS pELICHUs 3a]1a4;

CBOOO/IHO ONEpUPOBATh IOHATUSMHU: CHCTEMA JIMHEHHBIX YpaBHEHMH,
MaTpulla, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICT,
WCITI0JIb30BaTh CBOMCTBA OMNpeenuTeNs 2 X 2 JyUisl BBIYMCIEHUS €ro 3HAYCHUS,
OPUMEHATh OINPENCIUTENN JUIsl PELICHUS CUCTEMBbl JIMHEHHBIX YPABHEHUH,
MOJIEJIMPOBATh PEajbHbIE CUTyalluy C MIOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
HCCIIEIOBATh IIOCTPOEHHBIE MOJEIHM C IOMOIIBI0 MAaTpULl M ONPENEIIUTEIIEH,
MHTEPIIPETUPOBATH ITOJIYYEHHBIN PE3yIbTaT;

UCMOJIb30BaTh CBOMCTBA JEHUCTBUI C KOpHSAMH [UIsl IpeoOpa3oBaHus
BBIPAXKEHUM;

BBITMOJIHATH MPeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPKAINX CTETICHH C
palMOHAJIBHBIM II0KAa3aTelIeM;

UCII0JIB30BaTh CBOMCTBA norapuMoB JULSL npeoOpa3oBaHus
Jorapu(pMHUECKUX BbIPAXKEHUH;

cBOOOJIHO OMEpUPOBATh MOHATUSMU: HppPAIMOHATbHBIE, MOKAa3aTelbHbIE U
JorapuMuuecKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PABHOCUIIBHBIX
NIEPEXOA0B M OCYLIECTBIIAS IIPOBEPKY KOPHEH;



MPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKUE (POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUH;

CBOOOZIHO ONEpPUpPOBATh MOHATHEM: TPUTOHOMETPUUECKOE YpAaBHEHME,
OPUMEHATh  HEoOXoaumble  (OPMyNbl ISl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJIEIMPOBaTh pEAIbHbIE CUTyalldd Ha S3bIKE€ ainreOpbl, COCTABIATH
BBIPQXKEHMSI, YpPaBHEHMs, HEPAaBEHCTBA [0 YCJIOBUIO 3aJauyd, HUCCIEI0BaTh
MOCTPOCHHBIE MOJIEIIU C HCIIOIb30BAaHUEM aliapara ajareopsol.

DOyHKIMU ¥ TPaPUKH:

CcBOOO/IHO ONEpPUPOBATh MOHATUAMM: (PYHKIMSI, CIIOCOOBI 3aaHUs (PYHKLNH,
B3aUMHO oOOpaTHble (YHKIMU, KOMMO3UIUS (QyHKUMM, Trpadux QGyHKIUH,
BBITOJIHATH 3JIEMEHTApHBIE TPe00pa3oBaHus rpauKoB QPyHKIINIA;

cBOOO/JIHO OMNEPUPOBATh MOHATHUSAMHU: OOJACTH OINpPEAETCHHS U MHOXECTBO
3HaYeHUHN QPyHKIMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOO/IHO ONEpUPOBaTh MOHATUSAMM: UETHbIE M HEUYETHBIE (PyHKLUH,
nepuoanyeckre QyHKINHU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI U
MUHUMYMbl (pyHKUIMH, HaumOoJblllee M HaMMEHbIee 3HauyeHHe (YHKIUU Ha
POMEXKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIMS C HATypajJbHbIM U
LENbIM TOKa3zaTejaeM, rpapuK CTENEeHHOW (YHKIMH C HATypPaJbHBIM U LEIBIM
nokasaresnemM, rpa@ukK KOpHS N-0il CTemeHu Kak (PyHKUIHMU OOpaTHOW CTENEHU C
HaTypaJIbHbIM [10Ka3aTeJIeM;

ONEpUPOBATh NOHATUSAMHU: JIMHEHHAs, KBaJpaTU4Has MU JIpOOHO-IMHEHHas
(GYHKIMH, BBITIOTHATE 3JIEMEHTAPHOE MCCIIEI0BAHUE U IOCTPOCHHUE UX TPapUKOB;

cBOOOJIHO OMEpHUPOBATh MOHATHAMH: IOKa3aTeabHas M JorapupmMuyeckas
(GyHKIMM, UX CBOMCTBA M TIpadUKu, MCIONb30BaThb MX IpadUKU Ul pELICHUS
YpaBHCHUU;

CcBOOOZIHO OMEpUPOBATH TOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTb,
orpeeNieHue TPUTOHOMETPUUECKHX (DYHKIUI YHCIOBOTrO apryMEHTa;

UCNOJb30BaTh TIpauku (QYyHKOUN i1 HCCIEAOBAHUSA IPOLECCOB U
3aBUCHUMOCTEN IpU pEeUIeHUH 3a7ad U3 JPYTHX Y4E€OHBIX MPEAMETOB U peanbHON
’KU3HU, BBIpaXKaTh (HOPMyJIaMH 3aBUCIMOCTH MEK/y BETUUHMHAMU;

Hauyana maTeMaTH4eCcKoOro aHajamu3a:

cBOOO/IHO ONEpUPOBATh NOHATHAMM: apupmeTHyecKas M IeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reOMEeTpUIecKasi Mporpeccus, JINHEHHBIN U
AKCIIOHEHIIUAJIBHBIA POCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh MPE/ICTABICHHUE
O KOHCTaHTE;

UCMOJIb30BaTh NPOrPECCUU AJIs PELIECHUs peabHbIX 3a/ad MPUKIATHOIO
XapakrTepa;



cBOOO/IHO ONEPUPOBATH MOHATUSIMHU: TOCIIEIOBATEILHOCTbD, CIIOCOOBI 3a/1aHNUs
NOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE MOCIENOBATEIBLHOCTH,
NOHUMATh OCHOBBI 3apOXKIEHUA MATEMATHYECKOIO0 aHalau3a Kak aHaln3a
OCCKOHEYHO MAJIbIX;

CBOOOJIHO OIEpPUPOBATh MOHATUSMU: HENPEPbIBHbIE (PYHKIHUHU, TOYKU
paspbiBa rpaduka QyHKIIMHA, aCUMOTOTHI rpaduka QyHKIUH;

CBOOOJHO OIEepUpoBaTh MOHATHEM: (YHKIHUS, HENpEpbIBHAs Ha OTPE3KE,
MPUMEHSITH CBOMCTBA HETIPEPHIBHBIX (DYHKITUN JUTsI pEIICHUS 3a/1a4;

cBOOOZIHO OMNEpUpPOBaTh MOHATUSIMHU: TiepBas W BTOpas MPOU3BOIHBIC
(dbyHKIMH, KacaTenbHas K rpaduky QyHKIUU;

BBIYMCIIATh MTPOU3BOJHBIE CYMMBI, IPOU3BEICHUS, YACTHOIO U KOMIIO3ULIUH
IBYX (DYHKIIHI, 3HATH TPOU3BOIHBIE DIIEMEHTAPHBIX (DYHKITHIA;

UCIOJIBb30BaTh T€OMETPUYECKUI U (PU3UUECKHII CMBICT MPOU3BOMHON IS
peuieHus 3aaad.

MHo:xecTBa M JIOTUKA:

CBOOOZIHO  OMEpPHpPOBaTh  MOHATHUSMHU:  MHOXKECTBO, ONEpalud  Hal
MHO>KECTBaMU;

UCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJid ONMUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUH 334 U3 IPYTUX yUeOHBIX MPEAMETOB;

CcBOOOJIHO OIEpPUPOBATh MOHATUSIMU: OIpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEZICTBUE, CBOMCTBO MaTEMaTUYECKOT0 00OBEKTA, JOKA3aTeIbCTBO, PABHOCUIIHHBIE
YPAaBHEHHMS U1 HEPABEHCTBA.

K konmy oOyuenuss B 11 kjacce oOy4aloOIIMICS TOJYYUT CJICIYIOIINE
npeIMeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboueil mporpamMmbl yueOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTO aHAIU3ay:

Yuciaa v BBIYUCTICHUA:

CBOOOJHO OMNEPUPOBATH MOHATHSIMHU: HATypaJbHOE U LIE€JI0€ YHUCIIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJbIX YUCEN, UCHOJb30BaTh NPU3HAKU ACIUMOCTU
uensix yncen, HOJ[ u HOK nHarypanbHbIX yncen i pelieHus 3ajad, IpUMEHSITh
anroputMm EBkinna;

CBOOOJHO OMEPUPOBATH TMOHSATUEM OCTaTKa IO MOJIYJII0, 3aluChIBaTh
HATypaJIbHbIE YKCIIA B PA3JIMYHbBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OMEpPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO W MHOYXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YHCa B alreOpanyeckoud u
TPUTOHOMETPHUUECKOU (hopMe, BBIMOIHATh apuPMETHUECKUE ONEepaluud ¢ HUIMU U
n300paxaTh Ha KOOPAMHATHOMN TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOOJIHO OMEpUPOBATh MOHATUSMU: HppPAIMOHANbHBIE, MOKa3aTelbHbIE U
jgorapu(pMUUECKHE HEpPAaBEHCTBA, HAXOAUTb MX PEUIEHUS C  I[IOMOIIBIO
PaBHOCUIIBHBIX IIEPEXOOB;

OCYIIECTBIISITh OTOOp KOpPHEM TMpH pEUIeHUH TPUTOHOMETPUUECKOTO
YpPaBHEHHUS;

CBOOO/IHO ONEpUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXoAuMble  (OpMyJbl Ul  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOHO OMEPHUPOBATH MOHATHUSIMHU: CHCTEMa U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEW PallMOHAJIBbHBIX, NPPALMOHAIBHBIX, IT0KA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUIN U HEPABEHCTB;

pemarb palMOHAIIbHBIE, MppauyoOHaIbHBbIE, IIOKA3aTEeJIbHBIE,
jgorapu(pMuUecKue UM TPUTOHOMETPUYECKHE YpPAaBHEHUS UM  HEPaBEHCTBA,
coJepKalye MOAYJI U IIapaMeTphbl;

NPUMEHATH TpadUUyecKue METOAbI ISl PEeIICHUs] YPaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJIEIMPOBaTh pEAbHbIE CUTyalldd Ha S3bIKE€ ainreOpbl, COCTABIATH
BBIDKCHHUS, YPAaBHEHUS, HEPABEHCTBA M HUX CHCTEMBI II0 YCJIOBHUIO 3a/auH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHUEM amnmnapara ajireOpsl,
MHTEPIIPETUPOBATH ITOJYYEHHBIN PE3yNbTaT.

DOyHKUMH U TpapuKu:

CTPOUTHh TpaUKH KOMHO3ULIMM (YHKUUMH C TIOMOIIBIO 3JIEMEHTApHOIO
MCCJIEIOBAHMSI U CBOMCTB KOMIIO3UILIUU ABYX (YHKIIHII;

CTPOUTh T'EOMETPHUYECKHEe 00pa3bl YypaBHEHHH M  HEpPaBEHCTB Ha
KOOPAMHATHOM IIOCKOCTH;

CBOOOJIHO  ONEpPUPOBaTh TMOHATUSAMHU: TIpaUKUM  TPUTOHOMETPUUECKHUX
GbyHKIHIA;

OpPUMEHATh (QYHKIUHM Ui MOJCIUPOBAHHUS W HCCIENIOBAHUS PEalbHBIX
IIPOLIECCOB.

Hayana mareMaTH4ecKOro aHaju3a:

MCIIOJIb30BaTh MPOU3BOIHYIO JUISl MCCIIEN0BaHU (DYHKIMKM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAWTh HauOoJIblIEE U HAUMEHbIIEE 3HaUEHUS (PYHKIIMK HENPEPBIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4lIEero pPELICHHs B
NIPUKIIAJHBIX, B TOM 4YHUCJIE COLHAIBHO-DKOHOMMYECKHX, 3ajadax, I
ONIPE/ENICHUS] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro Qopmysol WM
rpaduKom;



CBOOOJHO OMEPHPOBATH TOHATHSAMHU: TIEPBOOOpa3Hasi, OMpeaeTEHHbBIN
MHTETpaJl, HAaXOIUTh TEPBOOOPA3HBbIC JIIEMEHTAPHBIX (QYHKIUH W BBIYUCIATH
uHTerpai rno Gopmyne Herotona-JleitOuua;

HAXOJUTh TUIOMIAU TUIOCKUX (GUTYP U 0OBEMBI TEJI C TOMOIIBIO HHTETPAa;

MMETh TPEJCTaBICHUE O MATEMAaTHYECKOM MOJCIUPOBAHUU Ha TMPUMEPE
cocraBieHus nudpepeHIMaIbHBIX YpaBHEHUH;

peliaTh MPUKJIaJHbIE 3a7a4d, B TOM YHUCIE COIHAIbHO-DKOHOMHYECKOTO U
(bu3nYecKoro xapakrepa, CpeICTBAMH MaTeMaTHYECKOTO aHaJIH3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosnuectBo yacos
Ne HaumeHoBaHMe pa3/iesioB U TeM
o/ DpPOrpaMMEI Beero KoHTpoJbHBI IIpakTH4e
e padoThbI padoThI
MHOXK€eCTBO IEMCTBUTENBHBIX YHUCEIL.
1 MHorouiensl. PaninoHaabHble ypaBHEHHUS U 24 1
HepaBeHcTBa. CHCTEMBI IMHENHBIX
YpaBHEHUN
) Oyukiun u rpapuxu. CreneHHas QyHKIUA ¢ 12 |
LIEJIBIM TIOKa3aTeNIeM
3 Apudmernueckuil KOpeHb N-0i CTENECHH. 15 1
WppanmoHanpHble ypaBHEHUS
4 [TokazatenpHas ¢pyukums. [lokazarenbHbie 10 |
ypaBHEHUs
5 Jlorapudmuueckas GyHKIIHS. 18 1
JlorapupmMuyeckue ypaBHEHUS
6 TpuronomeTpudeckue BoIpakeHUs U ” |
ypaBHEHUS
7 ITocnenoBaTenIbHOCTH U IPOrPECCUH 10 1
HenpepsiBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3ATHIS 5 )
3HaAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHMe pa3/iesioB U TeM
o/ DpPOrpaMMEI Beero KoHTpoJbHBI IIpakTH4e
e padoThbI padoThI
1 I/ICCJIC,ZLOBaHI:Ie (GYHKIU ¢ TOMOIIBIO 2 1
IIPOU3BOJHON
2 [TepBooOpasHas 1 UHTETpa 12 1
3 I'paduku TpuroHOMETpHUECKUX (PYHKITUH. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanpHeie, moka3zaTelbHbIE U 24 1
JorapuMuyecKre HepaBeHCTBa
KommiekcHbie uncna 10 1
6 HarypainbHble u niensle yucia 10 1
Cucrembl paliioHaIbHBIX, HPPALMOHATIBHBIX
7 MOKa3aTebHBIX U JIOTAPUPMUIECKUX 12 1
ypaBHEHUI
8 3agayu ¢ mapaMeTpamu 16 1
9 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATHU3AIIHS 16 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka: anredpa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHS.
Anre6pa u Hauana MaTeMaTu4eckoro ananusa, 11 knacc/ Hukonbckuit C.M.,
[ToranmoB M.K., PemernukoB H.H. u npyrue, AkiimonepHoe o011ecTBoO

«M3parensctBO «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

11 universalny mnogourovnevy sbornik yaschenko shestakov

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/collection/matematika

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



