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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «Anrebpa W Hayajga MaTEMaTHUYECKOIO aHaIM3a» SIBIIAETCA
OJIHUM U3 HauOoJiee 3HAYMMBIX B MIpOrpaMMe CpeaHero oOIiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJTHOH CTOPOHBI, OH 0OECHEeYMBAET MHCTPYMEHTAIBHYIO 0azy s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBINUICHUE O0YyYarONINXCsl Ha YPOBHE, HEOOXOIUMOM
JUI OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH M JPYTHX
TUCIUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJeBaroT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HayKH, KoTopas (OopMyIupyeT CBOU
JOCTHKEHHS B MAaTEMaTH4YeCcKoi (hopme.

VYyeOHblll Kypc anreOppl M Havyajl MaTEMaTUYECKOr0 aHalld3a 3aKJIa/IbIBaeT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJICHUS 3aKOHAaMM (U3HMKH, XMMHH, OHOJIOTHH,
NOHWMAaHUS OCHOBHBIX TEHJICHIIUI Pa3BUTUS SKOHOMUKH U OOLIECTBEHHOM KU3HH,
NO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJb30BAaTh UX JUIsl JaJbHEHIIEro oOpa3oBaHUS U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBiafieHHEe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIUSIMU aireOpbl M MaTeMaTHYeCKOro aHallu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPXKJICHUSI C TIOMOIIBIO UHIYKUMU U PacCyk AaTh NEAYKTUBHO, MCIOJIb30BATh
00001IeHEe W KOHKPETH3allMio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJICHUE.

B xone m3yueHuss yueOHOro kypca «Airedpa ¥ Hadajla MaTeMaTH4eCKOro
aHajau3a» 00ydYaroluecs MOJy4YaloT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peaslbHbIX CUTYaluH,
UHTEPIIPETallud  TOJYYEHHBIX  pPEUIeHHH, 3HAKOMSTCS C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJIE, HAyKE U HCKYCCTBE, C
BBIIAIOLIMMUCS MATEMaTUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHblil Kypc o0nagaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4eOHbIH MaTepHuas, CHOCOOCTBYIOITUI
(OpMHUPOBAaHNIO HAYYHOIO MHPOBO33PEHHs, TaK M 4Yepe3 crneuuduky ydeOHOM
NeATeNbHOCTH, TpeOyIomed MNPOAOKUTENbHOW KOHLUEHTPAUUd BHUMAHUA,
CaMOCTOATENIBHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTM 33 IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MmeTonuku oOOydeHHs airedpe M HadajllaM MaTeMaTH4eCcKOro
aHaIN3a JEXKUT JEATETbHOCTHBIA MPUHIIUI O0yUEHHUSL.

B crpykrype yuebHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOIO
aHaJIM3a» BBIACIICHBI CIEAYIOIINE COAEPKATEIbHO-METOIMYECKHE JIMHUU: «Hucia
U BblUMCIEHUs», « DyHKUMU U TpaduKn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaim3a», «MHoxkecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIIPHO-METOIMYECKUE JIMHUM W3Y4YaloTCS Ha TMPOTSDKCHWH JBYX JIET
o0yueHUs Ha YpPOBHE CpeaHero oOIero 0o0pa3oBaHMs, €CTECTBEHHO JOMOJHSIS
ApyT Ipyra W MOCTETNIEHHO HACHIIIAsACh HOBBIMH T€MaMU U pasznenamu. JlaHHBIN
y4eOHBIH KypC SBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEOUHSIET B cebe
coJiepKaHUE HECKOJbKMX MATeMAaTHYEeCKUX JUCIUIUIMH, TaKUX Kak aiuredpa,
TPUTOHOMETpPHsI, MaTEeMaTHUYECKU aHalIn3, TEOpUsS MHOXXECTB, MaTeMaTHYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywarouiuecs OBJAJIeBalOT BcE Ooliee
MIUPOKUM MATEMAaTHUYECKUM armaparoM, Y HUX MOCleoBaTeIbHo (popMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYeCKyl0 MOJENb pealbHON
CUTYaIlNH, IPUMCHSTh 3HAHUS, TTOJYYCHHBIC MTPH U3YUYCHUH y4eOHOTO Kypca, s
PEIICHUs CaMOCTOSTENHFHO CHOPMYITHPOBAHHONW MAaTEeMAaTUYECKON 3a/aud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOANYECKasE TUHUS «YuCla U BBIYMCICHUS» 3aBEpIIAET
¢dbopmMupoBaHre HABBHIKOB MCTOIB30BaHUS JACHCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00IIero oopa3oBanus. Ha ypoBHe cpemHero obiero
oOpazoBanusi 0co00O€ BHHUMaHHE ynensercs (OPMUPOBAHUIO  HABHIKOB
paIoHaIbHBIX BBIYUCICHUM, BKIIOYAIOMINX B C€0sl MCIOJIB30BAHUE PA3THUYHBIX
dopMm 3amucu 4Ymcia, yMEHUE JelaTh NPUKUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCIICHHSI, OIEHUBATh UYUCIIOBHIC BBIPAKCHHs, pabOTaTh C MAaTEeMaTHUYECKUMHU
KOHCTAHTaMHU. 3HAaKOMbIe OOy4YaloImUMCS MHOXECTBA HATypaldbHBIX, MEIBIX,
paloHaIbHBIX W JEHCTBUTENBHBIX YWCENT  JIOMOJHSAIOTCA  MHOMXECTBOM
KOMIUIGKCHBIX YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPHBAIOTCS
CBOMCTBEHHbIE €My cleurduueckue 3ajadd M OIepaluu: JeJIeHHe Haledo,
ONEpUPOBAHME OCTAaTKaMU Ha MHOXKECTBE LEJbIX YHCEN, OCOOble CBOMCTBa
paIMOHAIBPHBIX U UPPAMOHAIBHBIX YHCEN, apuMETHUECKUE OTepariii, a TakKe
M3BJICUCHUE KOPHS HATYPaJTbHOW CTETIEHW Ha MHOXKECTBE KOMIUJICKCHBIX YHCEI.
bnaromapsi mociieoBaTeNIbHOMY PACIIUPEHHUIO Kpyra HCIOJIb3YEMBIX YHCET U
3HAKOMCTBY C BO3MOXXKHOCTSIMH WX MPUMEHEHUS IS PEIICHUs Pa3IudHbIX 3a/1a4
dopmMupyeTcsi mpeaCcTaBICHUE O €IUHCTBE MATEMAaTHKH KaK HayKd W €€ POJiH B
MIOCTPOCHUU MOJIETICH peaNbHOr0 MHpa, MIMPOKO HCIOJIB3YIOTCS 0000IIeHne M
KOHKPETH3AITHSL.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» pEaJU3yeTcsl Ha MPOTSKEHUH BCETO
oOyueHHs Ha ypOBHE CpEAHEro oOIIero o0pa3oBaHUs, MOCKOIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anad. B
pesyibpTaTe O0OydYaroniuecss OBJAJACBAIOT PA3JIMYHBIMU  METOJAMH  PEIICHUS
paloHaIbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX ypaBHEHUH, HEPABEHCTB M CHCTEM, a Takke 3ajad,
coJiepkammx MmapameTpbl. llomydeHHBIE yMEHHS IIMPOKO HCIOIB3YIOTCS MPH
UCCIIeIOBAaHNH (DYHKIIMI C TTOMOIIBI0 MPOU3BOJHOM, TIPU PEIICHUH MPUKIIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAXOXKJE€HWE HAaMOOJBIITNX U HAUMEHBINNX 3HAYCHUN (yHKIIUU.
JlanHas conepkaTesbHas JIMHUSA BKIIOYAET B ce0s Takke (POPMUPOBAHHE YMEHUMN
BBITIOIHATH  pacu€Ttel 1O  (opmynam, mpeoOpa3oBaHUsl  paMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE BbIPAKECHUH,
coJiepKalux CTeneHu U Jjorapudmbel. brarogaps u3ydeHUIO anreOpandecKkoro
Marepuaiga IPOUCXOAUT  JAJIbHEHIEe  pa3BUTHUE  AJITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIIJIEHUS O0YydYaromuxcs, GOpMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccykJeHuil, paboThl C  CHUMBOJBHBIMU  (GOpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE DPABEHCTB M HEPABEHCTB. AnreOpa
npeiaraet 3(QGEeKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYyYHBIX 3aJa4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

ConepxarenbHo-MeTOAUYECKasT JUHUS «DyHKUMM U TpadUKA» TECHO
neperseraeTcss ¢ APYTMMH JMHUSMHU Y4eOHOrOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. M3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpaduKoB, UCMOIb30BaHUE QYHKIMI IJ1 pEelIeHUs 3ajad U3 APYruX y4eOHBIX
MPEIMETOB U PEAIBHOMN XKU3HU TECHO CBSI3aHO KaK C MATEMATHYECKUM aHAJIU30M,
TaKk U C PEHICHHEM YpaBHEHUU W HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMaHUE
yaensercs (OpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEIMYMHAMHU, HUCCIEAOBATh IMOJYYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3ToN cojaeprKaTebHOW JTMHUU HalleJICH Ha pa3BUTHE YMEHUU
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznuyHOi (hopMe: aHATUTHUYECKOH, rpaduueckoil u cimoBecHoi. Ero m3ydenwue
CIIOCOOCTBYET PAa3BUTHUIO AITOPUTMUYECKOTO MBINIUICHUS, CIIOCOOHOCTH K
00001IEHNI0 M KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxartenpHas nuHus «Havama MaremMaTM4ecKOro aHalin3a» I03BOJISET
CYIIECTBEHHO PACHIMPUTh KPYI KaK MATEMaTUYECKUX, TaK W MPUKIAIHBIX 3a/ad,
JIOCTYIHBIX OOYYaroIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKyd  CIOXKHBIX (DYHKIMM, ONpeAeNnsTh WX HauOOJbIIME W HAWMEHbIINE
3HAYEHHUSI, BBIYUCIATH IUIOMAAU (QUTYp U OOBEMBI TEN, HAXOIUTh CKOPOCTH U
YCKOpeHus IpoueccoB. JlaHHas coaepxkareiibHas JMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHUSI MAaTEMaTHYECKUX MOJIeJIe pealbHbIX CHUTYyaIluH,
MO3BOJIIET HAXOJWTh HAWIYYIIEE pPENIEHUE B MPUKIAAHBIX, B TOM YHCIIE
COI[MAJIbHO-D)KOHOMUYECKHUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMAaTHYECKOTO
aHanu3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOro, (HOPMaIbHO-JIOTUYECKOTO H
KpEaTUBHOI'O MBbIIIJIEHUs, (OPMUPOBAHUIO YMEHUW paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTE€MaTHUKHU B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJJAIOIINXCSI pEe3yJIbTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTUSI MAaTEMaTHKU Kak
HayKHu, U 00 UX aBTOpax.

ConepxaTenbHO-MeToauYecKas JTUHUA «MHOXKeCTBa U JIOTUKa» BKJIIOYAET B
ce0sl DJIEMEHTHl TEOPUM MHOXKECTB M MaTEMaTHYECKOM JIOTMKU. TeopeTuko-
MHOECTBEHHBIE TPEACTABICHHUS IPOHU3BIBAIOT BECh KyPC IIKOJIbHOM MaTEMAaTHKU
U TpeasiaraloT Hau0oJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIINNA BCE pPa3Aelibl
MaTeMaTUKH HW €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTUUYECKHE
JUCLUIUIMHBL W WX HPWIOKEHHS B eauHoe uenoe. [loatomMy BaxkHO [1aTh
BO3MOXHOCTh OOydYarImeMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BAaTh €r0 JJIsi BBHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM MPU3HAKOM MaTE€MaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBWJiaM  TMOCTPOEHHUSI  JI0KA3aTelbCTB.  3HAKOMCTBO C  DJIEMEHTaMu
MaTeMaTU4YECKOM JIOTUKU CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
o0y4Jaronmxcsi, T03BOJSIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX
paBuil, POPMUPYET HABBIKK KPUTHUUECKOTO MBIIIUICHHSL.

B yuebHoMm Kypce «AnreOpa W HayaJla MaTE€MaTUYECKOIO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIUPOBAHMS, KOTOPHIC MPU3BAHbI
crocoO0CTBOBAaTh (OPMHPOBAHUIO HABBIKOB IOCTPOEHUS MOJENeH pearbHBIX
CUTyallMii, HMCCIEJOBaHUS JTHX MOJENed C TOMOIIBIO ammapara aireopsl u
MaTeMaTU4YECKOr0 aHajdu3a, UHTEPHpETallMy TOJIYUYECHHBIX pEe3yJbTaroB. Takue
3a/1aHUs BIUIETEHBI B KKK U3 pa3eioB MPOrpaMMBbl, TOCKOJILKY BECh MaTeprall
y4eOHOT0 Kypca HIMPOKO HCIOJB3YeTCs I pelieHus] MpUKIaAHbIX 3anad. [lpu
pPEIICHNN  pEaJbHBIX  MPAKTUYECKUX  3ajJad  OOydYaroluecs  pa3BHBAIOT
HAOJIFOMATEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000IaTh M KOHKPETU3UPOBATH  MPOOJIEMY.
HesitenbHOCTh 1O  (OPMUPOBAHUIO HABBIKOB PEIICHHS MPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa u Hadasa
MaTeMaTUYECKOr0 aHAIN3a.

Ha wusyuenne yudeOHOro kypca «Anrebpa M Hayajlla MaTEeMaTHYECKOTrO
aHanuzay orBoautcsa 272 vaca: B 10 kimacce — 136 gacos (4 daca B Heneno), B 11
kiacce — 136 JacoB (4 yaca B HEJIEIIO).

IIpu peanu3zanum nMporpaMMbl UCHOJIbL3YeTCSH CJeAylollee MATEPHATbHO-
TeXHH4YeCKoe o0ecreyeHue:

- mudpoBas Jnaboparopus i mKoJbHUKOB lleHTpa o0pa3oBaHUs
€CTECTBEHHO-HAy4YHOU HampaBiaeHHOCTH «Touka poctay;

- HoyTOyku lleHTtpa oOpa3oBaHUsI €CTECTBEHHO-HAY4YHOW HAIpPaBJICHHOCTH
«Touku pocray;



- UWHTepakTWBHas TmaHenb lleHTpa  00pa3oBaHMsS €CTECTBEHHO-HAyYHOU
HaIpaBJIEHHOCTH « TOYKH pocTay.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Yucia v BIYUCTICHUS

Panmonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble nepuoandeckue apodu. Ilpumenenue npobOeld ¥ HPOUEHTOB IS
pELIEHNS PUKIAAHBIX 3a71a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUU U PEATBbHOU KU3HU.

JeucTButenbHble 4Mcia. PanvoHalbHBIE W WPpalMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMu ¢ JEUCTBUTEJIBHBIMM  uyuciaamMud.  Moayib
JNEeUCTBUTEIBLHOTO YKCia U €ro cBoicTBa. [IpubinvkéHHBIE BBIYMCICHUS, TTPAaBUIIA
OKPYTJICHUSI, TPUKHUJIKA U OIICHKA PE3YJIbTATa BEIYUCIICHUM.

Crenienb ¢ 1enbiM nokazaresnem. bunom HerloToHa. Hcnonb3oBaHue
noaxojsien (opMbl 3alUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJICTaBICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIIEHH B €T0 CBOMCTRA.

CrerneHb C pallMOHAJIBHBIM IIOKa3aTejleM U €€ CBOWMCTBa, CTENEHb C
JICMCTBUTEIBbHBIM MOKA3aTEJICM.

Jlorapudgm uyucna. CpoiictBa norapudma. JlecsaTuUHbie W HaTypaJlbHBIC
jorapuMsl.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHT'€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHI€HC YHUCJIOBOrO apryMEeHTa.

YpaBHeHHus] 1 HEPABEHCTBA

ToxnmecTBa W TOXIASCTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCWIbHBIE YpaBHEHUSI W ypaBHEHHs-CIeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIE METOJIbI PEIICHHS IEIbIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHHUHN U
HEPaBEHCTB. MHOrO4YICHbl OT OJHOW IEpeMEHHOW. JleneHne MHorowieHa Ha
MHOIO4YJI€EH C ocTtatkoM. Teopema be3y. MHorouwieHsl ¢  LEIbIMU
korpdunrenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YMCIOBBIX BRIPAKEHUM, COAEPIKAIIMX CTETICHU U KOPHHU.

Hppaunonanbabie YpPaBHCHMUS. OCHOBHbBIC METO/IbI pelIeHus
VMppalUOHAIBHBIX YPAaBHCHUMN.

[Toka3zarenbHbie ypaBHEHUsA. OCHOBHBIE METOJbI PEHICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeobpazoBanme BeIpaXEHUH, COAEPKAITUX JIOTapU(DMBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIC METOTbI perIeHus
Jorapu(pMUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUrOHOMETPUYECKUX YPaBHEHUM.



Pemenne cucrem IMHENHBIX YpaBHEHMH. Marpuia CUCTEMbl JIMHEWMHBIX
ypaBHeHu. OnpeaenuTens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT H
CBONCTBA, BBIUYMCIICHUE €T0 3HAYEHUS, TPUMEHEHHUE OINPEACIUTENS IS PEIICHUS
CUCTEMBbl JIMHEMHBIX YypaBHEHUHW. PelleHne NpUKIAIHBIX 3a7a4 C IOMOIIbIO
CHCTEMBI JIMHEMHBIX ypaBHeHuW. lccienoBaHue ITOCTPOCHHOM MOJENU C
IIOMOIIBIO MAaTPHUI] U ONPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUUECKUX MOJEJIENW PEATbHOM CUTYAlMH C ITOMOIIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jad W3 Pa3JudHbIX 00JlacTell HayKHM W peajbHOU
KU3HU.

DOyHKUMH U Tpaduku

OyHKIMA, cnocoObl 3amaHusi (QyHKIMU. B3auMHO o0OpaTHBIE (QYHKITUH.
Komnozumus Qynkumit. 'paduk ¢GyHKuu. DieMeHTapHble NTpeoOpa3oBaHus
rpa@uKoB QyHKIMIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHuUd (yHkumuu. Hymu QyHkium.
[TpomexxyTku 3HaKomocTosiHCTBA. YETHBIE M HeuéTHbIe QyHKIMU. [leproanyeckue
dbynkiuu. IIpoMexxyTku MOHOTOHHOCTU (YHKIIMU. MakCUMyMbl U MUHHUMYMbI
dbynkiuu. Haubonbiiee 1 HauMeHbllee 3HaueHus (PYHKIIMU Ha TPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAas (PYHKIUU. DIEeMEHTapHOe
UCCIIEJIOBAaHUE U TIOCTPOEHUE UX I'PaUKOB.

CreneHHas pyHKIMS C HATypaJbHBIM U LEbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-Ol CTENEeHH Kak (YHKUIMH OOpaTHOU
CTEIIEHM C HaTYpaJbHBIM I1I0KA3aTEeIIEM.

[TokazaTenpHas u jorapupmuueckas (yHKIMH, UX CBOWCTBA U Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIUH A peLICHHUS] YPaBHEHHI.

TpuronoMmerpuueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIHIA YUCITIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEAIBHBIX IPOLECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaImu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/laHus MOCJeaAoBaTeNbHOCTEH. MeTton
MaTEeMaTU4EeCKON VHYKIIUH. MoHOTOHHBIE " OTpaHUYCHHBIE
NIOCJEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MAaTHYECKOIO aHAIN3a Kak
aHaian3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas nporpeccuu. beckoHeuHo yObiBaroIas
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YyOBIBAIOUIEH reoOMEeTpUYECKOU
porpeccuy. JIMHEWHBIM U 3KCIIOHEHIMANBHBIN pocT. Yucno e. Popmyia CI0KHBIX
npoueHToB. Mcnosib30BaHWE TPOTPECCUH IS PEIICHUS peajbHbIX 3a1ad
MPUKIIAIHOTO XapaKTepa.



HemnpepoiBHbie (GyHKIME W WX CBOWCTBA. TOYKM paspbiBa. ACHMITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa ()yHKUMI HEOpEepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHUS HEpaBeHCTB. l[IprMeHeHne CBOWCTB HEMPEPBIBHBIX
(GYHKIMI 15 perenus 3a1a4.

[lepBas u BrOpast npousBoAHble PpyHKIMU. OnpeneneHue, reoMeTpUIecKuil u
(u3nYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOM K rpaduKy QpyHKIUY.

[IpousBognbpie  snemMeHTapHbIX  QyHKuuid.  [IpousBoagHass ~ CyMMbl,
IPOU3BENICHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHoKecTBa M JIOTHKA

MHoOXecTBO, omepanuuyd HaJ MHOXKECTBAMU M HUX CBOMCTBA. [luarpaMmel
Olinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOI'O — amnmapara s
ONMCAaHUs PEANBHBIX IPOLECCOB M SABJICHUM, NPHU PELICHUH 3a4a4 U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOrO OOBEKTa, CIIEACTBUE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIEC YPABHEHMUS.

11 KIJACC

Yuciaa v BLIYUCTCHUS

Harypanehbie u nensie uncina. [I[pumeHeHrne Npu3HAKOB JIEMMOCTU LEIbIX
gucen, HauOonpmmid obmui nenmurens (ganee — HOJl) m HamMmeHswinee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa s permeHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie umncna. AnreOpandeckass U TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO dYHCia. Apu(METHUECKHe OIepanud ¢ KOMITICKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [IpumeHeHue
KOMITJIEKCHBIX YHCEN IS PeIIeHUs] PU3NUECKUX U TEOMETPHUUECKUX 3a7ad.

YpaBHeHus 1 HEpaBeHCTBA

Cucrema M COBOKYIHOCTb YPAaBHEHHW W HEpPaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHYECKHUX  YpPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuuecKux HEpaBeHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeIbHbIX H  JOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEUIEHUS CHUCTEM M COBOKYIHOCTEW palrOHaJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUMM, CHUCTEM UM HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 33Jad M 3aJad W3 Pa3Iu4HbIX 00JlacTell HAyKHM W peajbHOU
KU3HU, UHTEPIPETALMS MTOTYyUYEHHBIX PE3YIbTATOB.

DOyHKUMH U rpapuxn

I'padux xommoszuruu Qyskiuii. ['eomerpudeckue oOpa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpruueckue QPyHKIIMU, UX CBOMCTBA U TpadUKu.

I'paduueckue Meroawl perieHus ypaBHEHH W HepaBeHCTB. [paduueckue
METO/IbI PELICHU 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB GYHKIUN JJIs HCCIEIOBAHUS MPOIECCOB M
3aBUCUMOCTEHN, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJlady U3 JAPYTUX yueOHBIX
IIPEIMETOB U PEAIBHOMN KU3HMU.

Havana mareMaTH4ecKOro aHaIu3a

[IpuMeHeHre NMPOU3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoxnenue  HauOoJbIIero M HAMMEHBIIEro  3HAYEHUM
HENpephIBHON (DYHKIIMHU HAa OTPE3KE.

[IpuMeHeHre NpPOM3BOAHOM Il HAXO0XJIEHUS HAWIy4yllero peuneHus B
NPUKIAIHBIX 3aJadax, Il ONpPENCIICHUS CKOPOCTH M YCKOPEHMS Ipolecca,
3a1aHHOTO (POPMYIIOM MU Tpad)UKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBooOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKUMA. [IpaBuia HaxoX1eHUs TEpBOOOPA3HBIX.

Wnrerpan. ['eomerprueckuii CMBICII UHTErpaia. Brruncnenue
onpenenéHHoro uHrerpaia mno ¢popmyie Herorona-Jleitbuuiia.

[Ipumenenne uHTErpajia A HaXOXKIEHUS IUIOMIAJEH MIOCKUX (Guryp u
00BEMOB r€OMETPUUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJICTMPOBAHUE pEANbHBIX TMPOLECCOB C TOMOIIBI0  AuddepeHIInaTbHBIX
YPaBHEHUM.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUYaOIIEeTrocs KaKk aKTUBHOTO U
OTBETCTBEHHOI'O  4JI€HAa  POCCHMCKOro  00IlecTBa,  MPEACTaBIEHHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUI,
IpoLenyp TpakIaHCKOro oOmiectBa (BBIOOPHI, OMPOCHl U JIPYroe), yMEHHue
B3aMMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C HUX
GYHKIUSIMU 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HIEHTUYHOCTH, YBOKECHHS K
MPOLUIOMY M HACTOSIIIEMY POCCHMCKOW MAaTEMAaTUKH, HEHHOCTHOE OTHOUIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATHUKOB U POCCUHMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMH B JPYTHX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKu U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYMUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAas 3CTETHUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEUICHHUH, pacCy ICHHUI, BOCPUUMYNBOCTD
K MAaT€MaTUYECKHUM aCIIE€KTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuvYecKoro BOCIUTAHUSA:

c(OpPMHPOBAHHOCTh yYMEHUSI TMPUMEHSATh MaTeMaTHUYeCKHe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e30MacHoro oopasa KU3HHU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 37I0pOBbIO (30pOBOE MUTAaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIUTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHWE IICHHOCTH TPYAOIIOOUsS, HHTEpEC K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeit mnpodeccun u peaqu30BBIBAaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHUIO U
caM000Opa30BaHUIO Ha TMPOTHKCHHH BCEUW JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKHX 3a/1a4 MaTEMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JI0THYECKOI0 BOCITHTAHUS:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITIOHHUMAaHHE BIIMSHUS
COIMATPHO-DPKOHOMHYECKHX TPOIIECCOB HA COCTOSIHHE MPHUPOJTHONW M COIMATBHON
Cpelbl, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHUSCKUX MPOOJIeM, OPUCHTAITUS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHWK JJId penieHus 3aaad B 00JacTu
OKpYy’Karolield cpenapl, IUIAHUPOBAHHE IIOCTYIKOB M OICHKH HMX BO3MOXKHBIX
TIOCJICJICTBUM ISl OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAHUE
MaTEMaTUYECKOH HayKh Kak cdepbl UYeIOBEUYECKOW MESITCIBHOCTH, ITAloB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IIUBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOM KakK CpEJICTBOM IIO3HAHHMS MHPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYI0 W HCCIEIOBATEILCKYIO ACSITEIBHOCTD
WHIUBUIYJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHBbIE el CTBUSA

ba3zoBble 1ornyeckue qeicTBus:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKUX
O00OBEKTOB, TIOHSATHH, OTHOIICHWA MEXAY TOHITHSIMH, (POPMYyIHPOBATH
ompe/ielIeHs TIOHITHH, yCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KiIacCHU(DHUKAIUH,
OCHOBaHMS J11 0000IICHHS U CPABHEHM S, KPUTEPUU TPOBOJIMMOTO aHAJIM3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh U NPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPCUHSI
B (pakTax, JaHHBIX, HAOIIOCHUSIX U YTBEPXKACHUSX, MpEIaraTh KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HWCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKJITFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTENbCTBA MATEMATUUECKUX YTBEPKIACHUIM
(mpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAITUIO, IPUBOTUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS M BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHuss ydeOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIIEHUSA, BbIOMpaTh HaumOoJiee TMOAXOASMMA C  Y4&ToM
CaMOCTOSATEIILHO BBIICIICHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBarejbCcKkie AelCTBHUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS,
GopMynMpoBaTh  BOIPOCHl,  (PUKCHpPYIOLUIME  MPOTUBOpEuYMe,  MOpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEA0BAHHE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro 00beKTa, SBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSIMU, IIPOIECCAMU;

CaMOCTOATENLHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI 1O pe3yibTaTam
OPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MpPOLIECCa, a TAKKE BbIIBUIAThH
IPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmei:

BBISIBIIAITh Je(UUUTHI MHPOPMALIUY, JAHHBIX, HEOOXOJUMBIX JJiI OTBETa Ha
BOIIPOC U JJISI pELLICHUS 33]1a4u;

BbIOMPATh MH(POPMALMIO U3 HCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJU3HPOBATh,
CUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHMOPMALMIO DPA3JIMYHBIX BUIOB U
dbopM mpeacTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATh Tpadruyecky;

OLICHUBATh HaAEKHOCTD uH(popMau o CaMOCTOSITENIHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCHIPUHUMATh U (OPMYJIMPOBATH CYkKJACHHUS B COOTBETCTBHH C YCIOBUAMH U
HEeIIMU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JIaBaTh IOSICHCHHUS IO XOJy pCEUICHHUS 3a/ayH,
KOMMEHTHUPOBATH MOJIYUYCHHBIN PE3YJIbTaT;

B XOJIe OOCYXKIICHHUS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOUW TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4i, BBICKAa3bIBaThb HWACH, HAILCJICHHBIC Ha IIOHUCK
peuICHuA, COIIOCTABJIATH CBOM CYXIACHHUA C CYXXKIACHUAMU JPYIUX YYACTHHKOB
ayajora, oOHapyKMBaTh Pa3lIMuue W CXOJICTBO MO3WIIUMA, B KOPPEKTHOH (opme
(GbopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAXKCHUS;

HpG}ICTaBHHTB pCSYJ'IBTaTBI pemeHm{ 3aaa4u, C—)KCHepI/IMeHTa, HCCJICA0BaHNs],
IPOEKTa, CaMOCTOSITEIbHO BBIOMpAaTh (OpMAT BBICTYIUICHHS C Y4YETOM 3ajia4y
IIPE3EHTAIN U OCOOEHHOCTEH ayIUTOPHUH.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PEUICHUS 3a7a4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMAIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJIETh  HABbIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIIaeMbIX JACHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJS Mpollecca M pe3yjbTaTa perieHus
MaTeMaTHYEeCKOM 3aJ1auM;

NpeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PEIICHUU 3a/Ja4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa LEIU U YCIOBUSIM, OOBSICHATh IPUUUHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIUBUIYATIbHOU
paboThl MpU pelIeHHH Y4YeOHbIX 3ajlady, NPUHUMATh I1eJb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPraHM3AIMI0 COBMECTHOM pabOThI, pacmpenessiTh
BUIIbI paboOT, JIOrOBapWBaThCs, OOCYXJaTh TMPOIECC W Pe3yJbTaT paboOTHl,
0000maTh MHEHHUS HECKOIBKHX JTIO/ICH;

y4acTBOBaTh B TPynmnoBbIX (opmax paboThl (0OCyx AeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» ¥ HHBIE), BBIIIOJHITH CBOIK YacTh pabOThl U
KOOPAVUHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJIEHAMH KOMAaH/bl, OLEHHUBAaTh
KauyeCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEJMETHBIE PE3YJ/IBTATDBI

K xonmy o6yuenuss B 10 kijacce oOydaromuics MOMYYUT CIEAYIOIINE
IpEeMETHBIC PE3yJIbTAThl MO OTACIBbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hayajia MAaTEMaTHYECKOTO aHaTN3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJHO OIEpUPOBATH MOHATHUSIMH: paAIlMOHAIBLHOE YHCIO, OECKOHEUYHas
nepuoguyeckas JapoOb, TMPOLEHTHI, HPPAIMOHATBLHOE YHCIO0, MHOXECTBA
paLMOHATIBHBIX U IEUCTBUTEIBHBIX YUCET, MOAYJb JEHCTBUTEIIBHOTO YUCIIA;

IPUMEHSATh JIpoOM ¥ TPOILEHTHI ISl PEIICHUS NPUKIAJHBIX 337ad U3
PA3JIUYHBIX OTPACIIEN 3HAHUN U PEATTbHOU KU3HU;

IPUMEHSTH MPUOIMKEHHBIC BBIYMCIICHUS, TTPABUJIa OKPYTICHUS, IPUKUJIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;



CBOOOJHO ONEpPUPOBATh IOHATHEM: CTCINEHb C IEJIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOJAXOASIIYI0 (POpMY 3anucu AEHCTBUTENBHBIX YUCEIT JIs PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEpUPOBATh MOHATHEM: apU(PMETHUUYECKUN KOPEHb HaTypalbHOM
CTCIICHHU,;

CBOOO/IHO OTNEpUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKa3aTeNIeM;

CBOOOJHO OIEpUPOBATH TMOHATHUSMM: JIOrapudM UHCIIa, JOCCATUYHBIC WU
HaTypaJbHBIC JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC
YHUCJIOBOTO apryMEHTa;

ONEepUPOBATH MOHATUSIMU: aPKCUHYC, apPKKOCHHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OTNEpPUPOBATH MOHSATUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTRBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUSA, PABHOCUJIBHBIC HEPABEHCTBA;

IPUMCHATh pa3IMYHbIE METOAbl PCEIICHHUS paIllMOHAIBHBIX M JPOOHO-
pallMOHANIbHBIX YPABHEHUW, NPUMEHSATH METOJ HHTEPBAJIOB U1 PEUICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATHh IMOHITHSAMU: MHOTOUYIEH OT OJIHOH IePEeMEHHOM,
MHOTOYJIEH ¢ 1elIbIMA Kod(pdUIIMEeHTaMHd, KOPHH MHOTOYICHA, IPHUMEHSThH
JEJICHUE MHOTOWICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
IJIs1 pELLICHUS 3a/1aY;

CBOOOJHO OIEPUPOBATh IMOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHCHHM,
MaTpuIla, ONpEeACTUTeNIb MaTpPUIl 2 X 2 W €ero TreOMETPUUYECKUN CMBICI,
VCIOJIB30BaTh CBOMCTBA OMpEAEHUTENs 2 X 2 ISl BBIYMCICHUS €r0 3HA4YEeHUs,
MPUMEHATh ONPEACIUTENIN JJisi PEUIEHHUST CHCTEMbl JIMHEHHBIX YpaBHEHUU,
MOJICTTUPOBATh PEaJbHbIC CUTYAllUH C TTOMOIIBIO0 CUCTEMBI JIMHEUHBIX YPaBHEHMUI,
HCCJIEI0BaTh MOCTPOCHHBICE MOJEIW C IIOMOIIBKD MAaTpHUIl W ONPEACIUTENEH,
WHTEPIPETUPOBATH MOITYUYECHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JIGUCTBUUA C KOPHSAMH [UJIs TIpeoOpa3oBaHUS
BBIPAKECHU U,

BBITIOJIHATH MPE00Pa30BaHMS YUCIOBBIX BBIPAKEHUM, COASPKAIIUX CTETICHHU C
palMOHAIbHBIM MTOKA3ATEIEM;

HCITOJIb30BaTh CBOMCTBaA jorapudmoB JUTSt npeoOpa3oBaHus
Jorapu(PMUYECKUX BBIPAKCHHM;

CBOOOJHO OMEPUPOBATh MOHSATUAMH: HPPALUOHAIIbHBIC, TOKa3aTEIbHbIE U
Jorapu@MuyecKre ypaBHEHUsI, HAXOJUTh UX PELICHUS C TTOMOIIbIO PABHOCHJIBHBIX
MEePEXO0JI0B WIIM OCYILECTBIISAS TPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKUE POPMYJIIBI JUIsl TPEOOpPa30BaAHUS
TPUTOHOMETPHUECKHUX BBIPAXKECHHUI;

CBOOOJTHO OIEpPUPOBATh TIOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (HOPMYJBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIENIMPOBAaTh peajbHblE CUTyallMM Ha $3bIKe anreOpbl, COCTABIATH
BBIPAKEHHUSI, YpaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM almapara ajireopsl.

DOYyHKIUHN U TPAPUKU:

CBOOOJHO OMEpUPOBATh MOHATUAMU: (PYHKIMUS, CIOCOOBI 3ajaHusl (PYHKIMH,
B3aUMHO O0OpaTHble (QYHKIMHM, KoMmo3uuus GyHKIUM, rpaduk QGyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC TTpeoOpa3zoBaHus rpaduKoB PyHKITHIA;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: 00JIACTH ONPENEIECHUS U MHOXKECTBO
3Ha4YeHUH PYHKIMU, HYJIU QYHKUNN, TPOMEKYTKH 3HAKOIOCTOSHCTBA,

CBOOOJTHO OMNEpUPOBATH MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIUH,
nepuoanueckre QyHKUIUHU, MPOMEXKYTKH MOHOTOHHOCTH (DYHKLIHUH, MAaKCUMYMbI U
MUHUMYMBbI (DYHKIMH, HauOOJblIEE M HAUMEHbLIEe 3HaueHHe (YHKIHH Ha
IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBAThH MOHATHAMU: CTENEHHAs (QYHKIMS C HATYypajIbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuk CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasareyieM, rpauk KOpHsS N-Od CTENEeHH KakK (PyHKIHH OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJeM;

ONEepUpPOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTU4HAs U JIPOOHO-TMHEHHAs
(YHKIIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX TPA(PUKOB;

CBOOOJHO OIEPUPOBATH IMOHATUAMHU: IOKA3aTeNbHAs M JIorapupMuyecKas
(GyHKUMH, UX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpapUKUA [Js PEIICHHS
YPaBHCHUI;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: TPUTOHOMETPUYECKASI OKPY’KHOCTD,
onpeielIeHue TPUTOHOMETPUUYECKUX (PYHKLIMIA YUCIOBOIO apIyMEHTa;

UCTONIb30BaTh rpaduku (QYHKIMA JJIs  MCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN MpHU pEelIeHUH 3aJa4d U3 JIPYTruX y4eOHBIX MPEIMETOB M pealbHOU
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIy BETUYNHAMU;

Havayia MaTeMaTH4eCKOro aHaJIm3a:

CBOOOJITHO ONEpPUPOBATH MOHATUSMHU: apu(pMETHUYEeCKass M TeoMEeTpUUYecKast
nmporpeccusi, 0eCKOHEYHO YOBIBAIOIIAsl T€OMETpUUECKas MPOTrPeccus, IMHEHHBIN U
AKCIIOHEHLIUAIBHBIN pOCT, (hOpMyJa CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl pPEUICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHITUSIMU: TOCIIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
NIOHUMATh OCHOBBI 3apOXKIEHUsS MAaTEMAaTHYECKOrO0 aHajau3a KaK aHaln3a
OECKOHEUHO MaJlblX;

CBOOOZHO OINEpPUPOBATH TMOHATUSMHU: HENPEPBbIBHbIE (PYHKIMH, TOUYKU
pa3psbiBa rpaduka GyHKIUH, aCUMIITOTHI Ipadrka QyHKINH;

CBOOOJHO OIEepUpOBaTh MOHATHEM: (YHKLHMS, HENpepblBHas Ha OTPE3KeE,
IPUMEHSTh CBOMCTBA HENIPEPHIBHBIX (DYHKIIMH JIJIs pelIeHus 3a/1ay;

CBOOOZHO OINEpPUPOBaTH TMOHATUSAMHU: TiEepBasi U BTOpas MPOU3BOJIHBIC
¢yHKUMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIYHCIIATH [IPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO ¥ KOMIIO3HMIIUU
ABYX (DYHKIUI, 3HATh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKLIUT;

UCIOJIb30BaTh T€OMETPUYECKHA M (DU3MUECKHl CMBICA MPOWU3BOJHONU IS
peleHuns 3a1ay.

MHoKecTBAa H JIOTHKA:

CBOOOZHO  ONEpPUPOBATH  TMOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Haj
MHOXECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlliapart JJisl ONMCAaHUs PEaIbHbBIX
IPOLIECCOB U SIBJICHUM, IPU PELIEHNUH 3a]a4 U3 IPYTHX y4eOHBIX IPEAMETOB;

CcBOOOZHO OIEpPUPOBATh MOHATUSMHU: OIpeAeNieHHe, TeopeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMATUYECKOI0 OOBEKTA, 10KA3aTEIBCTBO, PABHOCHIIBHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOydaromuiicss TMOJYYUT CIEAYIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl MO OTIENbHBIM TeMaM pabodel MmporpaMMbl y4eOHOTO
Kypca «Anredpa U Hayajla MaTeMaTHYECKOI0 aHAIU3ay:

Yucia 1 BHIYMCIICHUSA:

CBOOOZHO OMNEepUpOBaTh TMOHATUSAMHU: HATypajJbHOE M II€JI0E YHUCIIO,
MHOECTBA HATypaJbHbIX M LEJBIX YUCEJ, MCIOIb30BaTh NPU3HAKU JIEIUMOCTH
nensix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen Uil peleHus 3a1ay, IPUMEHATh
anroput™m EBknunaa;

CBOOOZHO OIEpUpOBaTh IOHATHEM OCTaTka [0 MOMYJIO, 3aliChIBaTh
HATypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYUCJIa B aireOpandyeckon M
TPUTOHOMETPUUECKO (popme, BBIMOJIHATh apu(METUUYECKHE ONEepaluyl ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOMN MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPHPOBATH TOHSTHSIMHU: HPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC |
jJorapu@MuUUYecKue HEpPaBEHCTBA, HAXOJAUTh HX PEHIEHUS C  MOMOIIbIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpPHEH TpH PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OMEPUPOBATh TMOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEOOXOJIMMBbIE  (QOPMYJbl  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIIHOCTEUW PAllMOHAJIbHBIX, UPPALMOHAIBHBIX, [TI0KA3aTEIbHBIX U
norapuMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

peuiarb palnroOHaIbHbIE, VPppalUOHAIBHEIE, MOKa3aTebHbIE,
jJorapu@mMuyeckue W  TPUTOHOMETPUYUECKHME YpPaBHEHHSI U  HEPABEHCTBA,
coep Kallye MOAYJIA U [IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHUs] YPaBHEHUN M HEPABEHCTB, a
TaKKe 3a]1a4d ¢ NapaMeTpaMy;

MOJENUPOBATh pEaJbHbIE CHUTYAllMM Ha S3bIKE aJreOpbl, COCTaBIAThH
BBIPQ)KCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENN C HCIOJIb30BAHUEM alllapara ajireopsl,
VHTEPOPETUPOBATH MOTYUYEHHBIN PE3YJIbTAT.

DYyHKIUHN U TPaPUKU:

CTPOUTHh TpadUKU KOMIO3UIUU (PYHKIUHA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOWCTB KOMITO3UITNU JABYX (DYHKIIHIA;

CTPOUTh TeOMETpUYECKHe oOoOpa3bl ypaBHEHUW U  HEPABEHCTB  Ha
KOOPJAUHATHOM IJIIOCKOCTH;

CBOOOJTHO  ONEpUPOBaTh MOHATHUSAMHU: TpadUKH TPUTOHOMETPUUYECKUX
yHKIIHi;

OpUMEHATh (YHKIUM JJI1 MOJCIMPOBAHUS M HCCIEAOBaHUS pealbHBIX
IIPOLIECCOB.

Hayajna MmareMaTH4eCKOro aHa/IU3a:

UCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEAOBAHUS (DYHKITUM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJIUTh HauOOJIbIIee U HAMMEHbIIIee 3HAUCHHs] (PYHKIIUM HETPEPHIBHOW Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO I HAXOXICHUS HAWIy4YlIEro pEIICHUS B
NPUKIAIHBIX, B TOM 4YHCIE€ COLUUAIBHO-ODKOHOMUYECKUX, 3ajadax, s
onpeielIeHUs] CKOPOCTH U YCKOpPEHHUsl Tpoliecca, 3aJaHHOro (QopMyJIoNn WM
rpadukom;



cBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpBOOOpa3Has, OMNpeIeIEHHBIN
UHTErpaj, HAaXOAWTh IEPBOOOpPA3HbIE AIEMEHTAPHBIX (PYHKIUI UM BBIYUCIATH
uHTerpai no gopmyne Herotona-Jlelonuna;

HaXOAMTH IIJIOLIAAN IIIOCKUX GUTYp U OOBEMBI TE ¢ OMOIIbIO UHTETpaa;

UMETh IPEJCTaBICHUE O MATEMaTHYECKOM MOJEIMPOBAHUM Ha IpPUMEPE
cocTaBiieHUs TU(PPepeHIInaNbHbIX YPAaBHEHHI;

pemarh NpUKIAAHbIE 33Ja4d, B TOM YHUCJE COIMATbHO-3KOHOMUYECKOTO U
($u3nyeCcKOro xapakrepa, CpeCTBaMH MaTEMaTUYECKOTO aHaAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanyecTBo 4yacos
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpPOHHBIE (LU (POBbIE)
KoHnTpobHbIe
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIE PeCypPChI
padoThI
MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
| MHorounensl. PaninonanbHble ypaBHEHUS U 4 1 POIL:
HepaBeHCTBAa. CHCTEMBI JIMHENHBIX https://resh.edu.ru/subject/lesson/5100/
YpaBHEHUI
) Oynkiuu u rpaduku. CrerneHHast GyHKIUS ¢ 12 1 POIL:
IEJIBIM ITOKa3aTeIeM https://resh.edu.ru/subject/lesson/5175/
3 ApudmMeTrnuecKkuii KOpeHb N-0il CTETICHU. 15 1 POII:
HppanumoHanbHble ypaBHEHUS https://resh.edu.ru/subject/lesson/5569/
POII:
4 [TokazarensHas ¢pynkius. [lokasarensHbie 10 1 https://resh.edu.ru/subject/lesson/3841/
YpaBHEHUS https://resh.edu.ru/subject/lesson/5627/
https://resh.edu.ru/subject/lesson/4731/
POIL:
Torapudmudeckas GyHKIms https://resh.edu.ru/subject/lesson/5753/
5 S S——— aBHeHI/'ISI 18 1 https://resh.edu.ru/subject/lesson/3823/
P P https://resh.edu.ru/subject/lesson/3834/
https://resh.edu.ru/subject/lesson/3852/
6 TpUroHomMeTpUYECKUE BBIPAKEHUS U 2 1 POIIL:
YpaBHEHUS https://resh.edu.ru/subject/lesson/6019/
7 [TocnenoBaTebHOCTH U IPOIPECCHU 10 1 POLL
a porp https://resh.edu.ru/subject/lesson/4921/
8 HenpepsiBabie dynkimn. [IpousBoanas 20 1 POIL:




https://resh.edu.ru/subject/lesson/4923/

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KosmnuecTBo yacos
Ne HaunmeHoBaHMe pa3/e/ioB U TeM JJIeKTPpOHHBIE (U poBbIE)
KoHnTpoJbHbIe
n/n NporpaMmbl Bcero o0pa3oBaTejibHbIE Pecypchl
padoThI
| HccnenoBanue GyHKIMA ¢ TTOMOIIBIO 2 1 POII:
MIPOU3BOJHOM https://resh.edu.ru/subject/lesson/4923/
POII:
2 I1 0 12 1
CpROODpasHAZ 1 HiTerpai https://resh.edu.ru/subject/lesson/6117/
3 ['paduku TpuroHOMETPUIECKUX (PYHKITUH. 14 1 POII:
TpuroHomMeTpuyecKke HepaBEeHCTBA https://resh.edu.ru/subject/lesson/6111/
POIII:
HppanmnonanbHble, NOKa3aTeIbHbIE U ,
4 OrApUBMIIECKIE HEPABEHCTE 24 1 https://resh.edu.ru/subject/lesson/5569/
p p https://resh.edu.ru/subject/lesson/5753/
KommnekcHeie uncia 10 1
6 Hartypasnbhblie u 1iensie gyucia 10 1
Cuctembl parmoOHAIBHBIX, UPPAITUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX 12 1
YpaBHEHUH
8 3agauu ¢ nmapameTrpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CHCTeMAaTH3AIINS 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10







HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
nugposbie
Nenn/m | Tema ypoka KounTposbHbie
Bcero oOpa3oBaTe/ibHbIE
padoTsI
pecypchl
| MHoecTBO, Oniepaluy HaJl MHOKECTBAMHU U 1
HX CBOMICTBA
2 Huarpammel Diinepa-Benna 1
3 [IpumeHeHne TeOPETUKO-MHOKECTBEHHOTO 1
ammapara JIJisl pelIeHus 3a1a4
Pannonaneubie yncia. OObIKHOBEHHBIE U
4 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OCCKOHEUHBIC TIEPHOANYECKHE APOOH
Panmonaneubie uncna. OOBIKHOBEHHBIEC U
5 JIeCATUYHbIE JPOOH, MPOLIEHTHI, 1
OECKOHEUYHBIC TIEPHOANUECKUE APOOH
6 [Ipumenenne qpo6ei ¥ TPOIEHTOB IS |
pelIeHns MPUKIAIHbIX 33724
. [Ipumenenue nqpobei ¥ MPOLEHTOB IS 1
pelIeHus MPUKIAIHbIX 3a7a4
2 JlelicTBuTenbHbBIC yncaa. PalimonansHbIe U 1
UppalOHAJIbHBIE YHCIIa
9 ApudmMeTruecKkue ornepamuu ¢ 1
JEWCTBUTEIILHBIMU YHCIIAMH
10 Moaynb A€HCTBUTEIBHOTO YKCIIA U €T0 1




CBOMCTBA

11

[TpubnuxEHHBIE BEIYUCIEHUS, TPaBUIa
OKpYTJICHHUs, IPUKUKA U OLIEHKA
pe3yJibTaTa BEIYMCICHUN

12

OCHOBHBIE METO/IBI PEIICHHS [ETBIX U
JIpOOHO-pAallMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

13

OCHOBHEBIE MCTOABI pCHICHUSA LCIIbIX U
IpOoOHO-palMOHATIBHBIX YPaBHEHUHN U
HEpPaBEHCTB

14

OCHOBHBIE METOIbI PEIICHUS IENbIX U
JIpOOHO-pallMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOro4yieHsl OT OJHON NEPEMEHHOM.
Jlenenre MHOrOYIeHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHoOro4eHs! ¢ HebIMA KO3 QHUIImeHTaMu.
Teopema Buera

17

Pemrenne cucrem JIMHEWHBIX YPaBHEHUN

18

Pemrenne cucrem IMHEWHBIX YpPaBHEHHUN

19

Martpuna cucTeMsbl JINHEVUHBIX YPAaBHEHH.
Omnpenenurens MaTpulpl 2X2, ero
r€OMETPUYECKUN CMBICIT U CBOWCTBA;
BBIYMCIICHUE €70 3HAYCHUS

20

Onpenenuresib MaTpuLbl 2X2, €ro
T€OMETPUUYECKHUI CMBICT M CBOMCTBA;
BBIYHCIIEHHUE €0 3HAUCHUS




21

[IpumeHeHne onpeaenuTes I peleHus
CHUCTEMBbI JINHEHHBIX YPaBHEHUM

22

Pemenue npukiaaHbIX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHUM

23

Pemenne npuknaaHbIxX 3a1a4 ¢ MIOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHUI

24

KonTponbhas pabora: "PannoHnanbhble
ypaBHEHUs U HepaBeHCTBA. CHUcTEMBI
JUHEHHBIX ypaBHEHUN"

25

OyHKIWA, cocoObl 3a1aHust (QYHKIHH.
B3aumuo obpatnbie pynkium. Kommnosumms
byHKIMHA

26

I'paduk GpyHKIMU. DIeMEHTapHbIE
npeoOpazoBanus rpagukos GyHKINUH

27

Ob6nacTe ornpeaeneHus: 1 MHOXXECTBO
3HaueHu GyHkuuu. Hymu GyHkimm.
[TpoMexyTKH 3HaK TOCTOSTHCTBA

28

UéETHbie 1 HEUETHBIE (PYHKITUH.
[epuonnyeckue ¢pyHkmu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKIMU Ha TPOMEXYTKE

30

JIuHeitHas1, KBaJpaTUUHas U JpOOHO-
JTUHEWHas GYHKLUU

31

DJeMEeHTapHOE UCCIIEIOBAaHKUE U TIOCTPOCHHE
rpaduKoOB ATUX QYHKIIUN




9neMeHTapHoe HCCIICAOBAaHUC U ITIOCTPOCHHUC

32 .
rpauKOB ATUX QYHKIIAN

13 Crenens ¢ LesbIM NOKa3zareneM. bunom
Herorona

34 CreneHsn ¢ LIEJIBIM IToKa3aTeileM. buHom
HeroTona

35 CrenenHast QyHKIUS C HATypaJbHBIM U
nenbiM nmokaszatenem. E€ cBoiicTBa u rpaduk

16 Kontposnbnas padora: "CreneHnnas
¢ynkuus. E€ cBoiictBa u rpaguk”

37 ApudmeTrueckuii KOpeHb HaTypaIbHON
CTEIIEHU U ero CBOMCTBA

13 Apudmernueckuit KOpeHb HATYPATBLHON
CTETIEHH U €r0 CBOWCTBA

19 [Ipeo6pa3oBaHMsl UNCIIOBBIX BBIPAKECHUM,
CoJleprKallluX CTENEHU U KOPHU

40 IIpeoOpazoBaHus YUCIOBBIX BHIPAXKEHUH,
COJIeprKallMX CTENEHU U KOPHU

A1 [IpeoOpazoBaHus YUCIOBBIX BBIPAXKECHUH,
COJIeprKaIlMX CTEIIEHU U KOPHU
HppannonansHele ypaBHeHHsA. OCHOBHbIE

42 METO/IbI PELICHHs] HPPALMOHAIBHBIX
YpaBHEHUI
Hppaunonanbasie ypaBHeHUs. OCHOBHbBIE

43 METO/bl PELICHUS UPPALIMOHATIBHBIX
YpaBHEHUU

44 WppannonansHele ypaBHeHNU. OCHOBHbIE




METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH

PaBHOCHIBHBIC MEPEXOAbl B PCIICHUN

45
UppaloOHAIbHBIX YPaBHEHHUH

46 PaBHOCHIIBHBIE TEPEXO/IbI B PEIIEHUN
MppalMOHAIBHBIX YpaBHEHUI

47 PaBHOCUIIBHBIE TTEPEXOIbI B PELLICHUU
HppalMOHAJIbHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE IEPEXO/IbI B PELIEHUN
UppalMOHAJIbHBIX YpaBHEHUI
CaoiicTBa ¥ rpauK KOpHS n-Oi CTENEHU

49 Kak (pyHKIIMHM 00paTHOM CTENEeHN C
HaTypaJbHBIM IIOKa3aTEJIEM
CaoiicTBa U rpaduk KOpHS N-0if cTeNeHn

50 Kak (yHKIIMH OOpaTHOW CTENICHH C
HaTypaJIbHBIM [10Ka3aTesIeM
Kontponbnas padora: "CBoiicTBa u rpaduk

51 KOpHsI n-o# creneHu. MppanuoHanbHble
ypaBHeHuUs"

5 CreneHb ¢ pallMOHAJILHBIM [TOKA3aTeIeM U
€€ CBONICTBA

53 CreneHsb ¢ pallMOHAIILHBIM [TOKA3aTEIEM U
€€ CBOMCTBA

54 CreneHb ¢ pallMOHATILHBIM [TOKA3aTEIEM U
€€ CBONCTBA

55 [Toka3zaTtenpHast pyHKIUS, €€ CBOMCTBA U

rpadux




Hcnonb3oBanue rpaduka GyHKIUM 115

56 . 1
peuieHusl ypaBHEHUI
57 Hcnonb3oBanue rpaduka QyHKIUU AJis 1
pelIeHs] ypaBHEHUI
[TokazaTtenbHble ypaBHeHHUs. OCHOBHBIE
58 METObl PEUIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUH
oKa3aresbHble ypaBHEHUS. OCHOBHBIE
I1 y O
59 METO/bl PELICHUS ITOKA3aTEIIbHBIX 1
ypaBHEHUU
OKa3arelbHble ypaBHEHUS. OCHOBHBIE
IT y O
60 METObl PEUIEHUS TOKA3aTEIIbHBIX 1
ypaBHEHUH
61 KonTponbhas pabora: "[lokazarenpHast 1
¢ynkus. [lokasaTenbHble ypaBHeHUS"
orapu¢m uncna. CoiicTsa Jorapupma
62 J C 1
orapu¢m uncna. CoiicTsa Jorapupma
63 J C 1
64 Jlorapudm uncna. CoiicTBa jorapudpma 1
65 JlecaTU4HbIE U HaTypaJlbHbIE JTOTapHUPMBbI 1
66 JlecATUYHbIE U HATypaJIbHBIE JOTapHU(PMbI 1
67 [IpeoOpazoBaHue BhIpaKECHHA, COAEPIKALINX |
sorapupMsl
68 [IpeoOpazoBaHue BbIpaKEHHA, COAEPIKALINX |
sorapudmsI
69 IIpeoOpazoBaHue BeIpaKEHHH, COAEPIKALLIUX 1
sorapudmsI
70 Jlorapudmmnueckast GyHKINA, €€ CBONMCTBA U 1
2




rpadux

Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U

71
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIUHN 115
pelIeHNs] ypaBHEHUI

7 Hcnonb3oBanue rpaduka GyHKIuM s
peleHust ypaBHEHUN
Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIC

74 METOJbI PEIICHUS JIOTrapUPMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHUs1. OCHOBHbIE

75 METO/Ibl PEIICHUs JIorapu(PMUIECKIX
yYpaBHEHUN
Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE

76 METO/Ibl PEIICHUs JIOTapu(PMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TEPEXO/IbI B PEIIEHUU
norapu(pMUYECKUX ypaBHEHUH

73 PaBHOCHIIBHBIE TEPEXO/IbI B PEIIEHUN
Jorapu(pMUUECKUX ypaBHEHUN

79 KonTponbhas padora: "Jlorapudpmuueckas
¢yskuus. Jlorapudpmudeckue ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOIO apryMeHTa

21 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOIO apryMeHTa

82 ApKcuHYC, apKKOCUHYC U apKTaHI€HC




YUCJIOBOI'O apryMmeHTa

ApKcuHyC, apKKOCUHYC U apKTaHT€HC

83 YHCIIOBOIO apryMeHTa !
Tpuronomerpuueckas OKpyKHOCTb,

84 ONpeAeICHUE TPUTOHOMETPUIYECKHUX 1
(yHKIUI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 oTpeJieNICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMH YUCIIOBOTO apTryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1

90 IIpeoOpazoBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKCHUIN

91 [Ipeo6pazoBaHye TPUTOHOMETPUUECKUX |
BBIPAKCHUIN

9 [Ipeo6pazoBaHye TPUrOHOMETPUUECKUX 1
BBIPAKCHUI

93 [Ipeobpa3oBaHye TPUrOHOMETPUUECKUX 1
BBIPAKCHUI

94 PemeHne TpUroHOMETPUYECKUX YPAaBHEHUN 1

95 PemeHne TpUroHOMETPUYECKUX YPABHEHUM 1

96 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUIN 1

97 Pemrenne TpuroHOMETpUYECKNX YpPaBHEHUN 1

98 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH 1




99

Perienne TpUroHOMETpHUUECKUX YpaBHEHUN

100 Pemenune TpUroHoMeTpUUECKUX ypaBHEHUI
Konrpomnbnas pabora:

101 "TpUroHOMETPUYECKNE BBIPAKEHUSI U
TPUTOHOMETPUYECKUE ypaBHEHUS"
[TocnenoBaTtenbsHOCTH, CHOCOOBI 33/1aHUS

102 nocienoBaTeabHocTeER. MeTon
MaTeMaTU4YE€CKONH MHAYKLIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocienoBarenbHOCTH. MicTopus ananuza
0ECKOHEUHO MaJIbIX

104 Apudmernueckas nporpeccust

105 I'eomerpuueckas mporpeccust

106 BeckoHeuHo yObIBaroIasi reoMeTpuyYecKast
Iporpeccus

107 Cymma 6ecKOHEYHO yOBbIBArOMICH
rE€OMETPUYECKOM IPOTPECCUH

108 JIMHEHBIN U YKCIIOHEHIMAIIBHBIA POCT.
Yucino e. Popmyiia CI0KHBIX IPOLEHTOB

109 JIMHEHBIN U YKCIIOHEHUMAJIBHBINA POCT.
Yucno e. @opmysia CI0KHBIX TPOLEHTOB

110 Hcnonp30BaHne NIpOrpeccuu sl peleHus
peanbHbIX 3a/1a4 MPUKIAJTHOTO XapakTepa

11 KonTponbhast pabora:
"[TocnenoBaTeIbHOCTH U Mporpeccuun”

112 HenpepsiBHbIe (DyHKITMN ¥ UX CBOHCTBA

113

Touka pa3pbiBa. ACUMOTOTHI TpauKOB




GbyHKIUH

CaoiicTBa (DyHKIMI HETIPEPHIBHBIX HA

114
OTpe3Ke

115 CpoiicTBa (DyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTosa HHTEPBAJIOB JUIsl pELIECHUs
HEPaBEHCTB

117 Metoa HHTEpPBAJIOB [Tl pEILIEHUS
HEPaBEHCTB

118 Metona HHTEpPBAJIOB JUIsl PEILIEHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GYHKIMN 1715 pelIeHus 3a1a9

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMHA 1715 pelIeHus 3a1a4

121 [lepBas u BTOpas npou3BOIHbIC (PYHKIUU

122 OnpeneneHI/Ive, T€OMETPUUYECKHUIM CMBICTT
IIPOU3BOIHOM

123 OnpeneneHI/Ive, (bu3HYeCcKuil CMBICI
IIPOU3BOIHOM

124 VYpaBHeHHUEe KacaTeIbHOU K TpapuKy
byHKIIMN

125 VYpaBHeHHUE KacaTeJIbHOU K TpapuKy
byHKIIH

126 IIpon3BoiHBIE HNIEMEHTAPHBIX QYHKIUI

127 IIpon3BoiHBIE HNIEMEHTAPHBIX GYHKIUI

128 [IpousBoHast CyMMBI, IPOU3BEACHMUS,




YaCTHOTO ¥ KOMITO3ULIUU (HYHKITUI

HpOPBBO,Z[Haf{ CYMMBI, IPOU3BCACHUA,

129 YaCTHOT'O ¥ KOMIIO3ULIUU (YyHKIUI 1
130 [Ipou3BoHast CyMMBI, MPOU3BEACHMUS, 1
YaCTHOTO ¥ KOMITO3UIIUU (YyHKITUI
131 Kontposnbnas padora: "IIponsBoanas” 1 1
132 [ToBTOpenue, 060061IeHNE, CHCTEeMaTU3aus 1
3HaHui: "YpaBHeHHs"
133 [ToBTOpenue, 06061IeHNE, CCTEeMaTU3aLus 1
3HaHui: "OyHKuUn"
134 HroroBas koHTpoapHas pabora 1 1
135 Hroroas koHTpoIbHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011eHue, cucTeMaTH3alus 1
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBo uacos

Bcero

KoHnTpobHbIe
padoTbI

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTesibHbIE

pecypcbl

IIpuMeHeHnne nNponu3BOIHON K
UCCIIEIOBAaHHIO (PYHKIIMI HA MOHOTOHHOCTb
1 DKCTPEMYMBI

IIpumeHeHne Mpou3BOIHON K
UCCJIEIOBAaHUIO (DYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHnne npon3BOIHOM K
UCCJIEOBaHUIO (YHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

IIpuMeHeHnne nNponu3BOIHON K
UCCIIEIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTb
Y DKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIEIOBAaHUIO (DYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHeHne Mpou3BOJHOM K
UCCJIEIOBaHUIO (PYHKIMI1 HA MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxneaue HauboIbIIETrO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYHKIIUM Ha OTpE3Ke

HaxoxneHnue HanOOJIBIIECTO U




HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
GyHKIIUN Ha OTpe3Ke

Haxoxxnenue HanGosbIIero u
HaMMEHBIIIEr0 3HaYEeHUs HETIPEPhIBHOM
(GYHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOIbIIETO U
HAUMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(GYHKLIUHU Ha OTpe3Ke

11

Haxoxneaue HanboIbIIErO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
(GYHKIIUM Ha OTPE3Ke

12

Haxoxxnenne HauOombIero u
HaMMEHBIIIEr0 3HaYEeHUs HENIPEPBIBHOM
(GYHKIIMN Ha OTpe3Ke

13

[IpumeHeHne MpOU3BOAHON IS
HAXO0X/I€HUS HAaWTYy4ILEero peleHus B
NPUKIIAHBIX 3a7a4ax

14

[IpuMeHeHne npon3BOHOMN IS
HaXO0XI€HUs HAaWTy4IlEero peleHus B
NPUKJIAJHBIX 3a7a4ax

15

[Ipumenenre npou3BOIHON IS
ONpeAeIeHUs CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aaHHOr0 (GOPMYIION UK
rpaduxom

16

[IpuMeHeHne pon3BOAHOM IS
OIIpeIeNIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOro (opMyJIoN HITH
rpadukoM




17 Komnosumus ¢pyHKimii

18 Komnosunus ¢pyHkuumit

19 Komnosunus ¢pyHkuumit

20 I'eomeTpuueckre 0Opa3bl ypaBHEHUN Ha
KOOpPAMHATHOM INIOCKOCTH

21 I'eomeTpuueckre 00pa3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJI0CKOCTH

” Kontponsnas padota: "Mccnenoanue
(GYHKIHHA ¢ TTOMOIIBIO TIPOU3BOTHOK"

7 [TepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpa3HbIe 31eMEHTAPHBIX (DYHKIHH.
[TpaBuiia HaX0XkJI€HUSI IEPBOOOPA3HBIX

)5 [TepBooOpa3HbIe 31eMEHTAPHBIX (DYHKIHH.
[IpaBuna Hax0XIEHUS TEPBOOOPA3HBIX

2 WuTerpai. I'eoMeTpudecKnuidi CMBICIT
UHTETpaa

7 Brruucnenue onpenenéHHOro HHTErpaia 1no
dopmynie Hetorona-Jleiibania

73 Brruucnenue onpenenéHHOro HHTerpaia 1o
dbopmyne Hetorona-Jleiibania

29 [IpumeHnenne nHTErpana Juist HAXOXKACHUS
IUIOIAACH TUIOCKUX (QUTYD

30 [IpumeneHue nuHTErpaa Juig HaXOXKACHUS
00BEMOB T€OMETPUUYECKHUX TeI

31 [Tpumeps! pemenuii AuddepeHraIbHbIX

ypaBHEHUU




[Tpumeps! pemenuii quddepeHmraIbHbIX

32 .
ypaBHEHUH
MaremaTHueckoe MOJEINPOBaHUE

33 pEeaNbHBIX MPOIIECCOB C MOMOIIBIO
muddepeHalbHbIX YpaBHEHUN

14 KontponbsHas pabota: "[lepBooOpasznas u
uHTerpan"

15 Tpuronomerpuieckne QyHKINU, HX
CBOIiCTBA U TpauKu

16 Tpuronomerpuieckne QyHKINU, UX
CBOICTBA U IpauKu

37 Tpuronomerpuueckue GyHKINU, UX
CBOICTBA U IpauKu

18 Tpuronomerpuieckue QyHKINU, UX
CBOMCTBA U IpauKu

19 Tpuronomerpuueckue GyHKINU, UX
CBOMCTBA U rpauKu
OT100p KOpHEH TPUTOHOMETPUUECKUX

40 YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT160p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKIX

42 YPAaBHEHUH C IIOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKUX




YpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

Pemenuie TpUroHOMeTpHUUECKUX

44
HEPaBEHCTB

45 Pelenne TpUroHoMeTpHUYECKUX
HEPABEHCTB

46 Pemenne TpuroHOMeTpUYECKUX
HEPABEHCTB

47 Pelienue TpUroHOMETpUYECKHUX
HEPABEHCTB
KonTponsnas padora: "I"paduxu

48 TPUTOHOMETPUUYECKUX (YHKIUH.
Tpuronomerpuuecknue HepaBeHcTBa"

49 OCHOBHBIE METO/BI PEILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcCHOBHBIE METO/BI PEILICHUS
MIOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MIOKa3aTEeIbHBIX HEPABEHCTB

5) OCHOBHBIE METO/IbI PEILICHNUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILIECHNUS
norapuMUYECKIX HEPABEHCTB

55 OcHOBHBIE METO/IbI PEILICHUS

norapuMUYECKIX HEPABEHCTB




OCHOBHBIE MCTOAbI pCIICHUS

36 Jorapu()MUYECKIX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
UPPALMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHHS
UpPAIMOHATHLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHUS
UpPPaMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHHS
UpPaMOHATLHBIX HEPABEHCTB
61 I'padmaeckne METOIBI peICHHS
UppaMOHATIBHBIX YPaBHEHUN
6 I'padmaeckne MEeTOBI peICHHS
UppaIMOHATILHBIX YpaBHEHUN
63 I'padmueckre MeTOIbI peIICHHS
NIOKa3aTeNbHBIX YPaBHECHUI
64 I'paduueckne MeTobI perIeHHS
IIOKa3aTeJbHBIX HEPABEHCTB
65 I'padmueckue MeTobI pereHHs
Jgorapu()MUUECKIX YpaBHEHUH
66 I'padraeckne MeToABI peneHns
Jorapu()MUUECKIX HEPABEHCTB
67 I'padmaeckne MeTOABI penieHns
J0rapu()MUUECKIX HEPABEHCTB
I'padnaeckne MeToabI penieHns
68 MOKa3aTeIbHbBIX U JOrapu(PMUUECKUX

YpaBHEHUI




69

['padmyeckue MeToAbI pereHus
MOKa3aTeIbHbBIX U JOrapu(PMUUECKUX
ypaBHEHUH

70

['padmyeckue MeToAbI peleHUs
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

71

I'paduueckne MeTOIBI perIeHuUs
MOKa3aTeIbHBIX U JOTapU(PMUUECKUX
HEpPABEHCTB

72

KonrponbHas pabora: "ppanuoHaibHble,
NOKa3aTeIbHbIE U JIOrapupMHUUECKHIE
HepaBeHCTBA"

73

KomrmiekcHbie uncna. Anredpanueckas u
TpUTrOHOMETpHUecKas (popMbI 3aITUCU
KOMIUIEKCHOT'O YHUCIIa

74

KommuiekcHeie uncia. Anredpandeckast u
TPUTOHOMETpUYECKasi POPMBbI 3aITHCH
KOMIUIEKCHOT'O YuCiia

75

Apudmernueckue onepanuu ¢
KOMIUTEKCHBIMH YHCITAMHU

76

Apudmernueckue onepanuu ¢
KOMILIEKCHBIMU YUCIIAMHU

77

N300pakeHNe KOMIIEKCHBIX YHCEN Ha
KOOPAMHATHOW IJTIOCKOCTH

78

N300paxkeHre KOMIJIEKCHBIX YHCEeN Ha
KOOPAWHATHOW IJTIOCKOCTH

79

®opmyiia Myaspa. KopHu n-oii ctenenu us
KOMIUIEKCHOT'O YHUCIIa




®opmyna Myaspa. KopHu n-oii ctenenu u3

80 KOMIUIEKCHOT'O YHCIIa
[TprMmeHeHne KOMIUIEKCHBIX YUCeN JJIs

81 pereHus: GU3NIECKUX U TE€OMETPHUIESCKUX
3a1a4

2 KonTponbHas pabora: "KomruiekcHbie
yucna"

83 HarypanbHble u nensle yncna

84 HarypanbHble 1 nesnbie yucia

25 [TpumeHeHre MpU3HAKOB AETUMOCTHU LEJNbIX
qucen

26 [IpuMeHeHHE TPU3HAKOB JCITUMOCTH IIEJTBIX
qucen

g7 [IpuMmeHeHHE TPU3HAKOB JACITUMOCTH IIEJTBIX
gucen: HOJ u HOK

28 [IpuMmeHeHHe MPU3HAKOB ACITUMOCTH IEJIBIX
gucen: HOJI u HOK

29 [IpuMmeHeHHe MPU3HAKOB AETUMOCTH IETBIX
YHCeN: OCTaTKU MO0 MOAYJIIO

90 [IpumeHeHre MPU3HAKOB AETUMOCTH IETBIX
YHCeJI: OCTATKH 110 MOJYJIO
[TpuMmeHeHne MPU3HAKOB AETUMOCTH IETBIX

91 yycell: aropuT™M EBknuaa mis pemeHus
3aJ1a4 B LIEJIbIX YMCIaX

9 KonTtponbHas pabota: "Teopus menbix
gucen"

93 CucreMa u COBOKYITHOCTb YpaBHEHUH.




PaBHOCHIBHBIE CHCTEMBI U CUCTEMbI-
CIICOCTBUA

94

CucreMa u COBOKYITHOCTh YpaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUS

95

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYIIHOCTEM pallMOHAJIbHBIX YPaBHEHUI

96

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEY MppalMOHAIBHBIX
ypaBHEHUU

97

OcHOBHBIC MCTOABI pCHICHUA CUCTCM U
COBOKynHOCTGﬁ IIOKa3aTCJIIbHBIX ypaBHCHI/Iﬁ

98

OcHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKynHOCTCﬁ IIOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

99

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuueckux
YpaBHEHUH

100

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH JIOTapH(PMHUIECKUX
ypaBHEHUU

101

[IpumeHeHHnEe CUCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3
pa3NIUYHbIX 00JIacTeil HAYKH U peanbHOM
XKHU3HH, UHTEPIPETALNS OTYIEHHBIX
pe3yJIbTaToB

102

[IpuMeHeHne cUCTEM K PEILICHHIO
MaTeMaTHYECKUX 3a1a4 U 3a/1a4 U3
pa3nuyHbIX 00JacTeil HAYKU U peabHOM




YKU3HU, HHTEPIPETALUs MOTyUYeHHBIX
pe3yJIbTaTOB

[IpumeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKHX 3ajlay U 3ajla4 u3

103 pa3IUYHbBIX 00J1aCTell HAYKU U peaibHON
YKU3HU, UHTEPIPETALUs OJyUYEHHBIX
pE3yJIbTAaTOB
Kontponbnas pabdora: "Cucremsbl

104 paloHaIbHbBIX, HPPALMOHAIBHBIX
MOKa3aTeIbHbBIX U JOTapu(PMUUECKUX
ypaBHEHHUI"

105 PanmonanbsHbIe ypaBHEHHS C TapaMeTpaMHu

106 PanmonanbsHbIe HEPABEHCTBA C
napaMmeTpamu

107 PanrioHanbHbIE CUCTEMBI € TapaMeTpaMu

108 HppanmonansHble ypaBHEHUS, HEPABEHCTBA
¢ mapaMeTpaMu

109 NppannoHanbHble CUCTEMBI C TTApaMETPAMH

110 [TokxazarenbHblE ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 ITokazarenbHbIE CUCTEMBI C MTAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUS,

HEepaBeHCTBA C IapaMeTpamMu

113

Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114

TpuroHomeTprudecKkue ypaBHEHHUS C
napamerpamu




115

TpuronomeTpuyeckrue HEpaBEHCTBA C
napameTpamu

116

TpuroHoMeTpU4YeCKHe CHCTEMBI C
napameTpamMu

117

[TocTpoeHnue u uccienoBaHue
MaTEeMaTHYECKUX MOJIEJICH peaTbHbIX
CUTYaLMil C TOMOIIBIO YPABHEHUH C
napameTpamu

118

ITocTpoenue u uccaenoBanue
MaTeMaTHUYECKUX MOJEJIEH pealbHbIX
CUTYallUi C TOMOIIBIO CUCTEM YpaBHEHUH ¢
napameTpamu

119

[TocTpoeHue u uccienoBaHue
MaTeMaTUYECKUX MOJEJIEH peabHbIX
CUTYallMil C TOMOIIBIO CUCTEM YPaBHEHUH C
napameTpamu

120

KonTtponbnas pabdora: "3anaun ¢
napamerpamu’

121

[ToBTOpeHue, 06001IeHNE, CHCTeMAaTHU3aIIUs
3HaHui: "YpaBHeHus"

122

[ToBTOpenue, 06001IeHNE, CHCTeMaTU3alIus
3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 060061IeHNE, CHCTEMAaTU3aIIUs
3HaHuii: "YpaBHeHus. CHCTEMBI
ypaBHEHHUI"
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[ToBTOpenue, 0600IIeHNEe, CUCTEMATH3ATIHS
3HaHuii: "HepaBencrra"

125

[ToBTOpenue, 06001IeHNEe, CUCTEMATH3AIIHS




3HaHui: "HepaBencrtna"

[ToBTOpenue, 06001IeHNE, CCTeMaTU3aIIUs

126 3HaHuii: "HepaBencrna" !
127 [ToBTOpeHue, 06001IeHNE, CHCTeMaTU3alus !
3HaHui: "lIpousBoaHas u e€ npumeHeHue"
128 [ToBTOpenue, 060061IeHNE, CHCTEMAaTU3alIus 1
3Hanuii: "[IpousBoaHas u e€ npumeHneHue"
129 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3ATIHS 1
3Hanui: "lIpousBoaHas u e€ npumenenue"
130 [ToBTOpEeHmE, 0600IIEHNE, CUCTEMATH3ALIHS I
3HaHuii: "HMHTerpan u ero npumeHeHue"
131 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3ATIHS 1
3HaHui: "OyHKIUN"
132 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIIHS 1
3HaHui: "OyHknun"
133 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3aIINs |
3HaHui: "@OyHknun"
134 Hrorosas KOHTpoOJbHAs paboTa 1 1
135 Wrorosas koHTpoJsibHas paboTa 1 1
136 HOBTOPGHHG, 0000111eH1e, CUCTEMATH3 AU 1
3HAHMIA
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOTI'PAMMBbBI

10 KJIACC

Kon
NpoBePsSIeMOT0
pe3yJbTara

1

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI
06pa3OBaTean0ﬁ nporpamMmmasl CpeaHET0 06mer0 oﬁparsosa}mﬂ

Yyicia U BEIYUCIIEHUS

1.1

OnepupoBaTh NOHATHSAMM: PpALUOHAIBHOE U JIEHCTBUTENBHOE YHCIO,
OOBIKHOBEHHAsI U JIECATHYHAs ApO0b, IPOLIEHTHI

1.2

Boinonusate  apudmernyeckue — omnepauud € palMOHAIBHBIMU U
JEUCTBUTEIILHBIMU YU CIIAMH

1.3

BoinonHATe NpuOIMKEHHBIE BHIYUCIICHUS, UCTIONB3YsI TPaBUIa OKPYTIICHHUS,
JieJaTh IPUKUAKY U OLICHKY pe3yJbTaTa BEIYNCICHUN

1.4

OnepupoBaTh NOHATUAMM: CTENEHb C IIEJIBIM IIOKA3aTeJeM, CTaHAAapTHas
¢dopma 3amucH JEHCTBUTENBHOIO YHCIA, KOPEHb HATypajbHOM CTENeHH;
UCIIOJIb30BaTh MOJIXOASANLYI0 (hOpMY 3alHMCH JEUCTBUTEIbHBIX UYHCEN JUIA
peleHus NpaKTUYECKUX 3a1a4 U IIPEACTABICHHS TaHHBIX

1.5

OnepupoBaTh NOHATHAMU: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YIJIa;
UCIIONB30BaTh  3allUCh  MPOU3BOJBHOTO  yryia  4yepe3  oOpaTHbIE
TpUTrOHOMETpHUECKHEe (PyHKUIUU

YpaBHEHMS 1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATHSMHU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, LEJOE,
palroHaIbHOE, UppALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHHE

2.2

BrimonsaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKCHUNA U pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS
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BrimonsATe npeobpa3zoBaHus LENBIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQKECHUM M pelaTb OCHOBHBIE THIIBI LENBIX, pAlUOHAIBHBIX U
VPpaLMOHAIIbHBIX YPABHECHUN U HEPABEHCTB

24

[IpuMmeHsATh ypaBHEHHS U HEPAaBEHCTBA Ui PEHICHUS MaTeMaTHYeCKHX
3a/1a4 U 3a/1a4 U3 Pa3InYHbIX 00JacTell HayKu U peanbHOM KU3HU

2.5

MonenupoBaTh peajbHble CHUTYallUd Ha S3bIKE€ anreOpbl, COCTaBIATH
BBIpOXCHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 3aJa4M, HCCIIEIOBATH
MOCTPOCHHBIE MOJICIIU C MCIIOJI30BAHUEM armapara anreopsl

@OyHKIMU U TpaduKH

3.1

OnepupoBarh NOHATHUAMU: QYHKIUS, CIIOCOOBI 3a/1aHusl (YyHKIUHU, 00J1aCTh
OTIpeNeIeHus] W MHOXKECTBO 3HaueHWd (yHKuM, rpaduk QyHKIUH,




B3aMMHO OOpaTHbIE (PYHKIIMH

OHepI/IpOBaTB MOHATUAMU: YETHOCTh M HEYETHOCTH (by'HKI_II/II/I, HYJIn

32 (yHKIIUU, TPOMEKYTKH 3HAKOMOCTOSTHCTBA
33 Ncnonb3oBathk rpaduky QyHKIUN 11 pElICHUS] ypaBHEHUI
34 Crtpouts 1 unTaTh rpaduKu JMHEHHOW QYHKIIUHN, KBaAPATHUHON (QYyHKIIUH,
CTeNeHHON (YHKIMH C LIETIbIM TToKa3aTeaeM
Ucnonb3oBath rpaduku (QyHKUMHA Ui HUCCIENOBAaHUS MPOILECCOB U
3.5 3aBUCHMOCTEH TpH PEIICHUH 3aJad W3 APYruX y4eOHBIX MPEAMETOB U
peanbHOM KU3HU, BRIpaXaTh (OpPMyJIaMU 3aBUCUMOCTH MEXKIY BEJIMYNHAMHU
4 Hauana maTematnueckoro aHaiansa
41 OnepupoBaTh MOHATHSAMH: TOCIEAOBATENbHOCTh, apupMeTHdeckas u
' reoMeTpuyecKast IPOrpecCrr
49 OnepupoBaTh MOHATUSAMU: OECKOHEYHO YObIBaromiass TeoMeTpuyecKas
) nporpeccusi, cymma 0€CKOHEYHO yObIBAIONIEH reOMeTPUIECKOM MPOTPEeCcCHH
4.3 3a/aBaTh MOCIEAOBATEIHLHOCTH PA3IMIHBIMU CIIOCOOaMU
44 Hcnonb3oBarh CBOMCTBA TMOCJIEAOBATEIBHOCTEM M MPOTPECCUA IS
’ pelIeHus: peaibHBIX 3a]1a4 MPUKIATHOTO XapaKTepa
5 MHoOkecTBa U JOTHKA
5.1 OrnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTIEpAIlMU HaJ MHOKECTBAMHU
Hcnons30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar JUisl  OMHCAHUS
5.2 peanbHBbIX POLIECCOB U SIBJICHUM, MPU PEIICHUU 3a7a4 U3 JPYruX y4eOHbIX
peAMETOB
513 OnepupoBaThb  NOHATUSIMU:  ONpENEICHUE,  Teopema,  CIEJCTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
NpoBePAEMOro .
0o0pa3oBaTeILHON MPOrPaMMBbI CpeIHero 001ero 00pa3zoBaHus
pe3yjabTarta
1 Yucna u BBIYUCICHUS
OnepupoBarTh MOHATHUAMH: HATypajdbHOE, IIE€JI0€ YHUCIO; HCIOJIb30BATh
1.1 MPU3HAKU JCIUMOCTH LEJBbIX YHUCEJ, PAa3JIOKEHHE YHCJIa Ha IPOCTHIE
MHO>KUTEIHU I PEIICHUs 33124
1.2 OnepupoBarh MOHATUEM: CTENIEHb C PAlIMOHATIBHBIM ITOKAa3aTEIEM
13 OnepupoBaTh NOHATUAMHU: JIOTapu(dM UYKCIa, ACCITUYHBIC M HATypaTbHBIC
' sorapudMel
2 YpaBHEHMS 1 HEPABEHCTBA




2.1

[IpuMeHsTh CBOMCTBa cCTEHNEHM [UId TpeoOpa3oBaHMs  BBIPAXKECHUH,
ONEpUPOBATh MOHATHUAMU: I10KA3aTEIIbHOE YPAaBHEHHWE M HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPAaBHEHUI 1 HEPaBEHCTB

2.2

BbmonHATe npeoOpa3oBaHUs BBIPAKEHUH, COJEPXKALIUX JIOTapu(pMBbI;
ONEepUpPOBaTh MOHATUSAMU: JIOTAPU(PMUYECKOE ypaBHEHHE M HEPABEHCTBO;
pelaTh OCHOBHBIE THITHI JTOTapU(PMHUECKUX YPAaBHEHUN U HEPABEHCTB
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Haxonuts pemieHust MpocTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBaTh MOHATUSMU: CHUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pElLICHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPAaBHEHUM IS PEIICHUS NIPAKTUUECKUX
3a1a4

2.5

Haxonuts pemeHus npoCTeUINX CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX
YPaBHEHHUI U HEPABEHCTB

2.6

MO,I[eJ'II/IpOBaTI) pCaJIbHBIC CUTyallUM Ha A3BbIKC aJ'Il"erBI, COCTaBJIATH
BbIPpAXXCHUA, YPAaBHCHUA, HCPABCHCTBA U CHUCTCMbI II0 YCJIOBHUIO 3adaydu,
HCCIICA0BAaTh NOCTPOCHHBIC MOJCIN C UCIIOJIB30BAHUEM aIlrapara anre6pLI

OyHKIUU U Tpaduku

3.1

OnepupoBaTh HOHATUSAMM: IE€pUOAMYECKAs (QYHKLUSA, IMPOMEXKYTKH
MOHOTOHHOCTH (PYHKLIMH, TOYKH HKCTpeMyMa (QYHKIMH, HauOousblee WU
HaMMEHbIIee 3HAYCHUs (DYHKIMHM Ha MPOMEXKYTKE; MCIOIB30BATh WX I
uccnenoBaus QyHKIMH, 33JaHHON TrpaduKoM

3.2

OnepupoBaTh HNOHATHAMU: TpadUKU MMOKa3aTEIbHOH, JOrapuPpMHUUECKON U
TPUTOHOMETPUYECKHX (YHKUMH; H300pakaTh HX Ha KOOPAMHATHON
IUIOCKOCTH U UCTIOJIb30BAaTh JUIs pEIIEHUs] ypaBHEHUH U HEpaBEHCTB

3.3

N300paxaTh Ha KOOPAUHATHOM TUIOCKOCTH TpadUKH JTUHEWHBIX YpaBHEHUI
U UCTIOJIb30BaTh UX JJISl PEILIEHUS] CUCTEMbI IMHEHHBIX YpaBHEHUH

34

HcnonwezoBatek rpaduku (yHKUMHA A7 HUCCIENOBaHUS IMPOIECCOB U
3aBUCUMOCTEHN U3 IPYTruX y4eOHBIX JUCLUILUIMH

Hauana maTemaTH4ecKOro aHanmsa

4.1

OnepupoBaTh MOHATHAMU: HETIPpEPbIBHAS (YHKIIHS, TPOU3BOIHAS (PYHKITNH;
WCIIOJIb30BAaTh T€OMETPUYECKUNA M (DU3NYECKUN CMBICI TPOU3BOIHOW ISt
pelieHus 3aaaq

4.2

Haxomute  mpoW3BOAHBIE  DJIEMEHTApHBIX  (DYHKIHMHA,  BBIYHCIATH
IPOHM3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO (PYHKIUI

4.3

Hcnonb3oBaTh  TPOU3BOAHYIO  JUIsl  WCCIeNOBaHUS  (QYHKIMM  HA
MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHATh PE3YIbTaThl UCCICAOBAHUS K
MOCTPOCHUIO IPaHKOB

4.4

Hcnonb3oBath IMPOU3BOAHYIO JISI HAXOXKACHUA HAWIYUHICTO PCHICHUS B
IMPUKIaAHBIX, B TOM YHCJIC COIUAJIbHO-D0KOHOMHUYECKHUX, 3a1adax

4.5

OnepupoBaTh MOHATHSAMH: TepBooOpa3Hass U HMHTErpaj; TMOHUMATh
FEOMETPUYCCKUHN M (PU3HUECKHI CMBICT HHTETpaja




4.6

Haxoaute mepBooOpa3Hbie dJIEMEHTAPHBIX (QYHKIMN, BBIYHCISATh HHTETPAI
o ¢popmyne Herorona — JleliOnura

4.7

Pemate mpukiagHbIC 3324, B TOM YHCIIE COIMABHO-DKOHOMHUYECKOTO M
(u3NYeCcKOro Xapakrepa, CpeCTBaMU MaTEMAaTHYECKOTO aHaN3a




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

IIpoBepsieMblii 3jIEeMEHT COePKAHUSA

Konx
1 Yucna v BBIYUCICHUS
Panmonaneupie  umcna. OOBIKHOBEHHBIE H  JIECATUYHBIE APOOH, MPOLEHTHI,
11 OecKOHEUYHbIE MepUoIuYecKue Apodu. ApudMeTudyeckue omnepauu ¢ paruoHaIbHBIMU
' yucIaMu, TpeoOpa30BaHMsl YHCIOBBIX BhIpakeHUH. [I[puMeHenne n1poOeit u mpoIeHTOB
JUTSL pELICHMs IPUKJIIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACiel 3HAaHWW U PEAIbHOW KU3HU
JetictButenbHble urciia. PanioHansHble U uppaluoHaibHble Yncia. ApudMeTuiecKue
1.2 omepanuu C JACHUCTBUTENbHBIMU dYHCIaMu. [IpuOmkE€HHBIE BBIYUCIICHUS, IPaBUIIA
OKpYTJICHUs, TPUKUIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUNA
Crernens ¢ 1enbiM nokaszarenem. Ctannapraas Gpopma 3anucu JeHCTBUTEILHOTO YUCIA.
1.3 Hcnonp3oBanue MOaXosiiei (GopMbl 3alTUCH JIEHCTBUTENBHBIX YHCEN I PEIieHUs
MPaKTUYECKUX 3a/1a4 U IIPE/ICTABIICHHS TaHHBIX
L4 ApudmeTnuecknii KOpeHb HATypaldbHON cTeneHu. JIeHCTBUS C apupMeTHUECKUMU
' KOPHSIMU HAaTypaJIbHOW CTENIEHU
L5 CuHyc, KOCMHYC W TaHIE€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, AapKKOCUHYC,
apPKTaHTe€HC YMCJIOBOTO apTyMEHTa
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 ToxnmecTBa ¥ TOXKIECTBEHHBIC MPEOOpa30BaHUS
29 [Tpeobpa3oBaHre TPUTOHOMETPUUECKUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
’ (bopMyIbI
)3 VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Merox
' UHTEPBAJIOB
2.4 Pemenune nensix U ApoOHO-pAlMOHATBHBIX YPABHEHHUI U HEPABEHCTB
2.5 Pemienue nppanyoHaabHbIX YpaBHEHH 1 HEPABEHCTB
2.6 PelieHue TpUroHOMETPUYECKUX YPaBHEHUH
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEILICHUI0 MaTEMAaTUYECKHX 3a/1a4 U 33J1a4 U3
' pa3IMyYHbIX 00JacTeil HAyKU U peanbHOMN KU3HU
3 OyHKIMY ¥ TpaduKu
31 OyHkius, crmocoosl 3amanHus (GyHkmuu. ['padux ¢ynknmu. BzaumHo oOpaTHBIC
' GyHKIUHR
39 Ob6nacte ompeaeneHuss W MHOXECTBO 3HadeHuwit ¢GyHkumu. Hymmu dyskuum.

[TpoMexyTKH 3HAKONOCTOSHCTBA. YETHBIE U HEUETHBIE (PyHKLINU




313 CrenenHas (yHKIMS C HaTypaJlbHBIM M LIEJIbIM Noka3aTeneM. E€ cBoiicTBa u rpaduxk.
' CBoiicTBa 1 rpauK KOpHsI 71-0i CTETICHU
34 Tpuronomerpudeckas OKPYXKHOCTb, OIpEJEIEHUE TPUTOHOMETPHUECKUX (YHKIMH
' YHCIIOBOrO apryMeHTa
4 Hagana maTeMaTH4eCKOro aHanusa
41 [TocnenoBaTenbHOCTH, CIOCOOBI  3alaHMsl  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' MOCJIE1I0BATEILHOCTH
Apudpmernueckas U reomeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
4o | TEOMETpHYECKas MPOrpeccus. Cymma OecKOHEYHO YOBIBAaIOIIEH TIeOMETPUYECKON
' nporpeccun. dopmyna CIOXKHBIX HpOLEHTOB. lcmonb30BaHHME NpOrpeccuu s
pELIECHUs pealIbHBIX 3a7a4 IIPUKIAIHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
MHuoxxecTBO, omnepauud Haja MHOXecTBamMu. Jluarpammel Diliepa — Benna.
5.1 [IpuMeHEeHNEe TEOPETUKO-MHOXKECTBEHHOIO —ammapara Uil  ONMCAHHUA PEAJIbHBIX
IPOLIECCOB U SBJICHUH, IPH PEILIEHUH 33]a4 U3 APYIHX YUeOHBIX PEeIMETOB
5.2 | Ormpenenenue, Teopema, CleACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 UYucna v BBIYUCICHUS
1.1 Harypanbnble u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LETbIX YUCEI
1.2 CreneHb ¢ pallMoOHaIBHBIM TTOKa3aTesieM. CBOWCTBA CTETIEHU
1.3 Jlorapugm uucna. JlecsiTuynble U HaTypaibHbIE JOrapupMbl
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 [IpeoOpazoBanue BeIpaKEHHH, COASPKALIMX JIOTapU(MBI
2.2 [IpeoOpazoBanue BeIpaKEHHIA, COACPIKALIMX CTEIICHH C PAllMOHAIBHBIM MIOKa3aTeleM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IloxasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHUS] © HEPABEHCTBA
26 CucreMbl TUHEHHBIX YpaBHEHHUH. PelieHue npukiaaHbIX 3a/1a4 ¢ MOMOILBIO CUCTEMBI
' JMHEWHBIX YPaBHECHHIA
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a]a4
' W 33/1a4 U3 pa3IMYHbIX 00J1aCTel HAyKU U PeabHOM KU3HH
3 OyHKIMH U rpaduKu
31 Oyukuusa. [lepuonmueckue ¢yHkuun. IIpomMexxyTKu MOHOTOHHOCTH (DYHKITUH.
' MakcumymMbl ¥ MUHUMYMBI ¢GyHKknmud. HauGomnblee M HavMeHbIIee 3HAUYCHUE




(GYHKIMU Ha IPOMEXYTKE

3.2 Tpuronomerpuueckue GyHKIMU, X CBOHCTBA U rpaduKu
33 IToka3zaTenbHas u orapudmudeckas GyHKINU, UX CBOICTBA U rpaduKH
34 Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHUs] YpaBHEHUH U JIMHEHHBIX CUCTEM
Ucnons3zoBanue rpadukoB GyHKIMMA 17151 UCCIEIOBAHMS TIPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIEe BO3HHUKAIOT MpPHU pEIICHWH 3a7ad M3 JPYruxX Y4YeOHBIX NpPEeIMETOB U
peabHOM KU3HU
4 Hayana maTemMaTHYECKOT0O aHaIM3a
4.1 HenpepoiBHble pyHKIMH. MeTOa HHTEPBAJIOB JAJIs PEIICHUs] HEPaBEeHCTB
4.2 ITpousBonHas ¢pynkuuu. ['eomeTpudeckuii 1 GU3NIECKHI CMBICI TPOU3BOIHOM
43 [Ipou3BonHBIE 31€MEHTApHBIX (QYHKIUHA. DOpMyIBI HAXOXKIECHUS MPOU3BOTHOMN
’ CYMMBI, IPOU3BEIEHUS U YACTHOTO (DYHKIUH
[IpuMeHeHre TPOM3BOJHOW K HCCIEAOBaHMIO (YHKIMI HAa MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxkeHrne HauOOJIbIIET0 W HAaMMEHBIIEro 3HadeHHs (QYyHKIMHM Ha
OTpE3KE
[IpumeHeHre TPOU3BOJHON Ul HAXOXKACHHS HAWIYYIIEro PEeIIEeHUs B MPUKIATHBIX
4.5 3a/Jauax, Ui OMpEAeNIeHHs CKOPOCTH TIpoIlecca, 3aJaHHOro (OopMyon Wiu
rpaduKom
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpan, ero reoMmerpuueckuil U Gu3nyYecKuil cMbIC. Brlunciienne uHTerpana mno

¢dbopmyiie Hetotona — JleitOnuia




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEITHET'O OBLHIET'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATaM 0CBOCHUS
NpoBepsieMOro | OCHOBHOIi 00pa3oBaTe/IbHOIl MPOrpaMMbl CpeHero o01ero
TpedoBaHus o0pa3oBaHus

Bnamenne Meromamm J10Ka3aTeNbCTB, aNTOPUTMAMH DPELICHHS 3a7ad;
yMeHrne (OpMYJIHpPOBATH W OINEPHUPOBATH MOHATHUSAMH: ONpEeIICHUE,
aKCMOMa, Teopema, CIEeICTBUE, CBOWCTBO, MPH3HAK, J0Ka3aTeIbCTBO,
pPaBHOCWIIbHBIE (POPMYIMPOBKH; NPUMEHSTh UX; YMEHHUE (HOpMYITUPOBATH
o0paTHOE M NPOTHUBOMOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH HPUMEPHI U
KOHTPIPUMEPHI, HCIONIB30BaTh METOJ MaTeMaTHMYeCKOW WHIYKILUY;
MIPOBOJUTH JI0KA3aTENIbHBIE PACcCyKICHHS MPU PELICHUHU 3a/1a4, OIIEHUBATh
1 JIOTMYECKYI0  TPaBWIBHOCTh  PAcCyXJIEHHWH; yMeHHE OIlepupoBaTh
HOHATUSAMH: MHOXECTBO, IOJAMHOKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHHE  HUCIOJb30BATh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OITMCAaHMS PEaTHHBIX MPOIECCOB U SBJICHUI W MPHU PEIICHUH 33]a4, B TOM
quCIIe U3 IPYrUX y4eOHBIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHATHAMU:
rpad, CBA3HBIN rpad, 1epeBo, UK, rpad Ha IIIOCKOCTH; YMEHHUE 3a/1aBaTh
U OIUCHIBAThH Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCTIONIB30BaTh rpadbl Mpu

pelieHuu 3a1a4y

YMeHue onepupoBaTh NOHATHUSAMM: HATYpaJbHOE YHUCIO, LEI0€ YHUCIO,
CTENEHb C LIEJbIM NOKa3aTesleM, KOPEHb HaTypajbHOW CTETEHHU, CTENEHD C
panyoHaIbHBIM IOKAa3aTeJIEeM, CTENEeHb C JEHCTBUTEIbHBIM IOKAa3aTeNIEM,
jgorapupM UYHCIIA, CHUHYC, KOCHHYC M TaHT€HC NPOHM3BOJIHHOTO YHCIA,
OCTAaTOK 10 MOAYJI0, PALMOHAIBHOE 4YHCIIO, UPPALUOHAIBHOE YHCIIO,
MHOJKECTBAa HATypajbHBIX, IEIbIX, pPALUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHCeN; YMEHHE UCIIOJIb30BaTh MPU3HAKU ASTUMOCTH, HAMMEHBIINH 001Nt
JIeNIUTeNIb W HauMeHblllee o0Ilee KpaTHoe, ainroput™ EBknmaga npu
pEIIeHNUU 33/a4; 3HAKOMCTBO C Pa3jIMYHBIMU MO3UIIMOHHBIMU CHCTEMaMHU
CUMCIICHUS; YMEHUE BHITIOIHATH BRIYUCICHNUE 3HAUCHUN U MpeoOpa3oBaHuUs
BBIPQXXEHUI CO cTeneHsMU U Jorapudmamu, mnpeoOpa3oBaHus IPOOHO-
palMoOHAJbHBIX  BBIPAKEHUH; YMEHHE  ONEpPUPOBATH  MOHATUSMHU:

MOCJIEZIOBATEIbHOCTh, apU(pMEeTHUECKass MPOTrpeccHsi, TeoMeTpuiecKas




nporpeccusi, OECKOHEYHO yOBbIBaIOIasi TeOMETpUYecKass MpPOTrpecCHs;
yMEHHE 3a/aBaTh IOCIEIOBATEILHOCTH, B TOM YHCIIE C IOMOIIBIO
PEKYPPEHTHBIX (POPMYJI; YMEHHUE ONEPUPOBATH MOHATUSMU: KOMIUIEKCHOE
4HCIIO0, CONpPSDKEHHBIE KOMIUIEKCHBIE 4MCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4yMcia, ¢opMa  3alMucH  KOMIUIEKCHBIX — YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKAass U anreOpanyeckas), yMETh
MPOU3BOJIUTH apuPMEeTHUYECKUE JEHUCTBUS C KOMIUIEKCHBIMH YHCIaMU;
IIPUBOJUTH IPUMEPHI UCIIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HNOHATUSIMM:  MaTpuua 2X2  u  3x3, omnpeienuresnb  MaTpULBL,

I‘GOMCTpI/I‘-IGCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATHSMHU: pallMOHAIbHbIE, HppalOHaIbHbIE,
MOKa3aTeJbHbIe, CTENEHHBIE, JOrapuQMUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHHMsT M HEpPABEHCTBA, HX CHUCTEMbl, YMEHUE OIEpUPOBATH
MOHATUSAMH: TOXIECTBO, TOXIECTBEHHOE INpeoOpa3oBaHHe, ypaBHEHHUE,
HEpPABEHCTBO, CUCTEMA YpPAaBHEHHUH U HEPABEHCTB, PABHOCUJIBHOCTh
YpaBHEHMH, HEpPAaBEHCTB M CHUCTEM; YMEHHME pEIlaTb YpPaBHEHMS,
HEPABEHCTBA M CHCTEMBl C IIOMOULIBIO pA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHHUs, HEPAaBEHCTBA U CHUCTEMbl C [apaMETpOM; MPUMEHATH
YpaBHEHHUsI, HEPABEHCTBA, MX CHUCTEMBbI ISl PEUICHUS MaTeMaTHYECKUX

3a/la4 U 3a7ia4 U3 pa3JIMIHbIX obmnacrei HAayKHU U peanLHoﬁ KHN3HHU

YMeHue omepupoBaTh MNOHATUAMH: (PYHKIMS, YETHOCTh (YHKIUH,
NEPUOJIMIHOCTD (DYHKIIUH, OTPAaHHMYCHHOCTh (DYHKIMH, MOHOTOHHOCTh
GyHKIMHU, DKCTpeMyM (DYyHKIMH, HauOOJblIee M HAMMEHBIICE 3HAYCHHS
(GyHKIIMM Ha TIPOMEKYTKE, HENpephIBHAS (DYHKITHS, aCUMIITOTH Tpaduka
GyHKIMU, TIepBasi U BTOpas MPOU3BOAHAS (DYHKIIUHM, T€OMETPUYCCKUN U
(U3UYECKU CMBICT TPOW3BOJHOW, IEpBOOOpa3Has, OIpeACIEHHBIN
MHTETpall; YMEHHE HaxXOJuThb ACUMNTOTHI rpaduka (QyHKIHUU; yMEHUE
BBIYUCIIATH IMPONU3BOAHEBIC CYMMBI, IMPOU3BCACHU, HJaCTHOT'O u
KOMIIO3UIIMN (YHKIMH, HAaXOAWUTh ypaBHEHHE KacaTelabHOH K rpaduky
(GyHKIMW; yMEHHE HAaXOIUTh IPOU3BOJIHBIC DJIEMEHTApHBIX (PYHKIHA,
YMEHHE HCIIOJIb30BaTh MPOU3BOJIHYIO JUIA HCCIEAOBAHUS (DYHKIHIA,
HAaXOJUTh HAWOOJBIINE W HAUMEHbIIHWE 3HA4YCHUS QYHKIUH; CTPOUTH
rpaduK MHOTOYIEHOB C HWCIOJB30BAHUEM ammapara MaTeMaTHUYECKOTO
aHaliu3a; NPUMEHSTh TPOUZBOJAHYIO JUIS HAXOXKICHHS HAWIY4IIEero

peuicHrud B HNPHUKIIAAHBIX, B TOM YHCJIC COLHUAJIBHO-3KOHOMHNYCCKUX U




bu3nyecKuxX 3ajavax; HaXOAUTh IUIOMAIN U O0BEMBI PUTYP C TTOMOIIBIO
WHTETpana; MPUBOAUTH MPHUMEPHl MaTEMaTHYECKOTO MOJAEIUPOBAHUS C

noMouIbio AU depeHrnaIbHbIX YpaBHEHHMA

YMeHue oneprupoBaTh NOHATUAMU: Tpaduk QyHKIMH, oOpaTHas QyHKIUSA,
KOMMO3ULUs (yHKIMM, JTuHeWHas QyHKUWs, KBaJIpaTudHas (QYHKLUS,
pauMoHanbpHast (QYHKLUS, CTENeHHass (QYHKLUUS, TPUTOHOMETPUYECKHE
dbyHKIIMH, OOpaTHBIE TPUTOHOMETpPUYECKHE (PYHKIIMH, TOKa3aTeJbHAS W
norapudmudeckass (PyHKIUH; YMEHHE CTPOUTHh TpauKd W3yUYCHHBIX
GyHKIUIE,  BBIIOJNHATHL  [peoOpa3oBaHust  TpapukoB  (QyHKUUH,
UCIOJb30BaTh Ipa(UKK Uil U3yYEHHs NPOLECCOB U 3aBUCUMOCTEH, NpH
pelIeHnr 3ajad U3 JPYrux ydyeOHBIX MPEeIMETOB U 3a7ad U3 peajbHOU
KU3HHM, BBIpaXaTh (OpPMyJIaMH 3aBHCUMOCTH MEXAY BEIHYUHAMU;
UCTIOJIB30BaTh CBOMCTBA W rpaduku (QYyHKIMHA I pEeUIeHUs ypaBHEHUH,
HEpaBEHCTB M 3a/a4y C MapaMerpaMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 3a7aud pPa3HBIX TUIOB (B TOM 4HCIE Ha
NPOICHTHL, JIOJIM M YacTH, HA JABIKEHHE, pabOTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33J]a4d U3 00JIaCTH YNPABJIECHMS JIUYHBIMU U CEMENHBIMU
(¢uHaHCAMU); COCTaBIATH BBIPAXKEHMS, YpPAaBHEHHs, HEPABEHCTBA M HX
CUCTEMBI IO YCJOBMIO 33Jaud, HUCCIIEOBATH IIOJIy4YEHHOE DEIIEHUE U
OLIEHMBATh MPABIONOJ0OHOCTh pPE3yJIbTATOB; YMEHHUE MOJEIUPOBATH
peanbHble CUTyallud Ha S3bIKE MATEMaTHUKH; COCTaBIIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a]layy, UCCIIEI0BAThH
MOCTPOCHHbIE ~ MOJEIM C  HUCIOJB30BAaHUEM  ammapara  ajireOpsl,

MHTEPIIPETUPOBATH MMOJYYECHHBII pe3yibTart

YMeHue omepupoBaTh MOHATHSAMU: CpelHee aphupMETHUeCKOoe, MeIHaHa,
HauOoJblllee U HauMEHbIIIee 3HAUCHUS, pa3Max, AUCIEepPCHUsi, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBOrO0 Habopa; yMEHHUE H3BIIEKaTh, MHTEPIPETUPOBATDH
nH(popMaIrIo, MPEICTaBICHHYI0 B TA0JMIIAX, HA JTUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOWCTBA PEaIbHBIX MPOIECCOB U SBIICHUH; MPEICTABIATh
uHQOpMaIMI0O C TOMOINBIO TaONWI ¥ JAWarpaMM; HCCIIEI0BATh
CTaTUCTUYCCKUC OAHHBIC, B TOM 4YHCJIC C IMPUMCHCHHUEM Fpa(l)I/ILIGCKI/IX
MCTOOOB U 3JICKTPOHHBIX CPCACTB, Fpa(i)I/ILICCKI/I uccieaoBaTb COBMECTHBIC

HaOJIOZCHNS C IOMOUIBIO TUarpaMM PAcCEHBaHUS M TMHEWHOW PEerpeccuu

YMeHune onepupoBaTh IOHATHAMM: CIY4YalHBIA ONBIT W CIy4ailHOE




COOBITHE, BEPOSATHOCTh CIYYaHHOTO COOBITHS;, YMCHHUE BBIYHCISATH
BEPOSITHOCTh C HCIIOJNB30BAaHHEM TI'paQHUUECKUX METOJIOB; IMPUMEHSTh
(bopMyJIBl CIOKEHUST W YMHOXCHHUS BEPOSTHOCTEH, (opMyily TOITHOM
BeposTHOCTH, hopmyny bepHysumm, koMOuHATOpHBIE (aKTHl U (HOPMYJIBI;
OLICHMBATh BEPOSTHOCTH PEANBHBIX COOBITHI; YMEHHE ONEpUPOBATH
MOHATUSAMM:  CIlydailHasT BEJIMYMHA, pPAaCHpelesieHHe BEpOSITHOCTEM,
MaTeMaTHYeCKOe OXHUJIaHWe, JHUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIIy4aifHOH  BENMYUHBL, (QYHKIUU  pacrupeicsieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIFHOTO U HOPMAJIBHOTO paclpeieiCHU; yMEHHE
HCIIOJIL30BaTh CBOMCTBA N3YUCHHBIX paCHpeI[CJICHI/Iﬁ AJI1 pCIICHUS 3a4a4,
3HAKOMCTBO C HNOHATHUSIMMU. 3aKOH GOHBLHI/IX YHUCCJI, MCTOAbI BI:I60pO‘-IHI:IX
UCCIIEA0OBAHUM; yMEHUE IIPUBOAUTH IIPUMEPBI IPOSIBICHUS 3aKOHA
OOJBIIMX YHCENl B MPUPOAHBIX U OOIIECTBEHHBIX SBICHUAX; YMEHUE
OMEepPUPOBATH MOHATHAMH: COYETAHUE, MEPECTAHOBKA, YUCIIO COYETAHUH,
YHCJIO  TEPEeCTaHOBOK;, OwHOM  HbIOTOHA; yMEHUE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYXKICHHS UL PEIICHUS 3ajad; OICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHII; COCTABIIATh BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH MTOJYYEHHBIN pe3yJIbTaT

YMeHue omnepupoBaTh TMOHATUSMHU: TOYKa, MpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BETMYMHA YIJIa, IJIOCKUH Yroil, ABYTrpaHHbIN
yroi, TPEXTPaHHbIN YroJl, CKpelMBalolecs: IpsiMble, TapauieIbHOCTh U
NEePIEeHIUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, Yroyll MeXIy MpPsSMBbIMHU,
yrojl MeXAy TMNpsSMOM U IUIOCKOCTBIO, YroJ MEXIy IUIOCKOCTSIMH,
paccTosiHUe OT TOYKH [0 TIUIOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMH,
paccTosTHUE MEX]y IUIOCKOCTSIMU; YMEHHE HWCIIOBh30BaTh MPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTHI U TEOPEMBI IJIAHUMETPUHU; YMECHHE OICHUBATH
pa3Mepsl OOBEKTOB OKPYKAIOIIETO MHUpA; CTPOUTh MaTeMaTHUECKUE
MOJEJIH C IOMOIIbI0 T€OMETPUYECKUX MOHATUM U BEJIWYUH, pelIaTh

CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3aa4U
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YMeHHne omnepupoBaTh MOHATUSAMH: IUIOMAAb (QHUTYpBl, 00BEM (QHUTYPHI,
MHOTOTPaHHUK, NPAaBUIbHBIH MHOTOTPaHHHUK, CEUYEHHUE MHOIOI'PAaHHUKA,
Ky0, Napamjenenune], Opu3Ma, OHpamMuiaa, (urypa U TOBEPXHOCTh
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, miomans chepsl, MIomaib
MIOBEPXHOCTU NHMpPaMHJbI, MPU3MbI, KOHyCa, LWIMHApPA, O00BEM Kyoa,

IpAMOYT'OJIbHOTO IapaJuICJICIUIICAa, UPpaAMWUAbI, IIPU3MbI, NIUWJIHWHApPA,




KOHyCa, 11apa, pa3BEPTKA IMOBEPXHOCTU, CEYCHUSA KOHyCa M LMIUHIPA,
napajleJIbHbIE OCH WM OCHOBAHMIO, CEYEHUEe IIapa, IUIOCKOCTb,
Kacarouasca c¢epbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYECHUE
MHOI'OI'paHHHMKa, M300pakaTh MHOIOIPAaHHHMKH, (UIYpbl U IOBEPXHOCTH
BpallCHUsA, UX CEYEHHUs, B TOM YKCIIE C IIOMOIIBIO DIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSITh CBONCTBA I'€OMETPUUYECKUX (PUTyp, CaMOCTOATEIBHO
(bopMyIIHpOBATh ONpEAENICHUS U3y4yaeMbIX (PUTYp, BBIABUTATH TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH HIIH
OlpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
pPa3MMYHBIM TPU3HAKaM, BBIOJHATH HEOOXOTUMBIE JIOTIOJTHHUTEIbHBIC

MOCTPOCHUS
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YmMmenue OICpUPOBATH IIOHATUAMMU. ABHUKCHUC B IMPOCTPAHCTBE,
MapauIeNIbHBIA MEePeHOC, CHMMETPHUS Ha IUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOm00Ws, TOAO00HBIE (UTYPBI;, YMEHUE
pacro3HaBaTh paBHbIE W MOAO0OHBIE (UTYpHL, B TOM YHCJIE B HPUPOAE,
UCKYCCTBE, apXUTEKType; MUCIOIh30BaTh TEOMETPUUECKHUE OTHOIICHUS TIPU
pelIeHny 3a/a4; HAaXOAWUTh TCOMETPUUYECKHE BEIWYMHBI (JUIMHA, YTOJI,
oAb, 00BEM) MPU PEUICHUU 3a7ad M3 IPYTHX YYEOHBIX MPEIMETOB U
U3 pealbHOW KHM3HH, YMCHHE BBIYUCIATH T'C€OMETPUYCCKHE BEIHMYUHBI
(MHA, yroii, IUIOMIaah, OOBEM, IUIOMIANb MOBEPXHOCTH), HCHOJB3YS
U3yYeHHbIE (OPMYJIBI M METOIbI, B TOM YHCIIE: IUIOIMIAAb MOBEPXHOCTH
MMUPaMHUJIBI, TIPU3MBI, KOHYyCa, NWIMHIpA, Tom@anab chepsl, o0béM Kyoa,
NPAMOYTOJIBHOIO Mapajuiedenunesa, MOUpaMuAbl, IPU3MbL, LAIAHAPA,

KOHycCa, [I1apa; yMEHHE HaXOAUTh OTHOILIEHHE 0OBEMOB MOT00HBIX QUTYD
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHASI cHUCTEMa KOOpIMHAT,
BEKTOP, KOOPAMHATHI TOYKU, KOOPJIMHATHl BEKTOpA, CymMMa BEKTOPOB,
MPOM3BEJCHNE BEKTOpa Ha YHCJIO, pa3loXeHHE BEKTOpa Mo 0as3ucy,
CKaJISIPHOE TPOU3BEJICHWE, BEKTOPHOE TIPOW3BEICHHUE, YTOJl MEeXIy
BEKTOPAMH, YMEHHE HCIOJIh30BaTh BEKTOPHBIA M KOOPIWHATHBIA METOJ]

JUISl pelIeHHs] FTeOMETPUUECKUX 3aa4 U 33/1a4 APYTruX y4eOHbIX IPEeIMETOB
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VYMeHne BI)I6I/IpaTI) HOHXOJIS[HII/Iﬁ MCTOI IJId pCIICHUA 3aaa4r; IOHNMMaHHE
SHAYUMOCTH MATCMATUKHW B HU3YYCHHU IPHUPOAHBIX U O6HI€CTB€HHBIX
mpoueccoB u ﬂBJICHI/IfIQ YMCHHUC PACIO3HABATL IIPOSABJICHHUC 3aKOHOB
MaTEeMaTUuK B UCKYCCTBC, YMCHUC MMPHUBOAUTL NPUMECPBEI MAaTCMAaTUUICCKHUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTEMAaTHUYECKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA
EI'D IO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

Yyucia 1 BEIUHCIIEHUS

1.1

Hatypanbenblie u nienble yncia. [Ipu3Haky AeIMMOCTH HEIbIX YUCEN

Pamonaneupie uymucna. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOH, MPOIEHTHI,

h2 OeCKOHEYHBIE IEPUOANUECKHE APOOU
13 ApubmMernueckuit KOpPEHb HaTypaJbHOU CTEIICHHU. JeiicTBus Cc
' apu(MeTHUeCKUMHU KOPHSIMHU HaTypajabHOM CTeNeHN
14 Crenenp ¢ nenbiM mnokazareneM. CTeneHb C palMOHAJIbHBIM I10Ka3aTelIEM.
' CBolicTBa CTENIEHU
L5 CuHyc, KOCMHYC M TAaHIE€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YUCIOBOIO apryMeHTa
1.6 Jlorapudm uucina. /lecssTudHble U HATYpaIbHBIC JOTapU(pMBbI
JelicTBuTenpHbie 4uCa. ApuQMETHUECKHE ONEpaldiu C JIeHCTBUTEIHHBIMU
1.7 yucaaMu. [lpubnuxkéHHble BBIUMCIEHMSI, NpaBWJIa OKPYIJIEHUS, NPUKUAKA M
OLICHKA PE3YJIbTaTa BEIYMCICHUN
1.8 [TpeoGpazoBaHue BbIpaKeHUM
1.9 KomiuiekcHele uncna
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 Ilenbie u 1pOOGHO-pallMOHAIBHBIE YPAaBHEHUS
2.2 HppanmonanpHble ypaBHEHUSA
23 TpuroHomerpudeckue ypaBHEHUs
24 [Toka3zaTenbHbBIE U JTOTApUPMHUUYECKIE YPAaBHEHHUS
2.5 Llenpie u 1poOHO-paIIOHANIEHEIE HEPABEHCTBA
2.6 HppaunoHanbHble HEpaBEeHCTBA
2.7 [Toka3zaTenbHbIe U JTOrapuPMHUUECKUE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEpaBEeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IApaMETPaMU

2.11

Martpuiia cucTeMbl JIMHEHHBIX ypaBHEeHUI. OnpenenuTeNb MaTPUILIbI




@OyHKUMU U TpaduKu

@yHkuus, crnocoObl 3ananust GyHKuuu. I'papuk yHkuuu. BzaumHo obGpatHble

3.1
¢ynkun. YétHple u Heu€THbIe pyHKunu. [leproanueckue GpyHkunun
OOnacTb ompeneneHuss U MHOXKECTBO 3HaueHMM ¢yHkuuu. Hymu ¢yHkumn.
10 [TpomexxyTkn 3HAKOMOCTOSHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH (DYHKIIMU.
Maxkcumymbl 1 MUHMUMYMBI (yHKIMUA. HaunOosnbliee W HauMeHbIIEe 3HAYCHUE
(GYHKLINU HAa IPOMEXKYTKE
13 CrenenHass QyHKUMS C HATypajJbHBIM M II€JbIM HOKa3aTesneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS n-0H CTENEeHU
34 Tpuronomerpudeckne GyHKIMU, X CBOHCTBA U rpaduku
3.5 [ToxazarenbHas u norapudmuueckas QyHKIUU, UX CBOWCTBA U TpaduKu
16 Touku paspsiBa. AcuMmMnToThl TpadukoB ¢yHknmit. CBoiicTBa (yHKIMIA,
HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeEALHOCTH, CIIOCOOBI 3a0aHHUs [IOCIIE0BATEILHOCTEH
18 Apudmernueckas u reoMmerpuyeckas mporpeccund. @Dopmyna  CIOXKHBIX
IIPOLIEHTOB
4 Hauana MmaTemMaTHueckoro aHajinsa
4.1 [TpousBonHas Gynkuuu. [Ipon3BoHbIe 3IeMEHTAPHBIX (QYHKIUN
[IpumeHeHHe NPOM3BOAHOM K HCCIEIOBAaHMIO (YHKUMH Ha MOHOTOHHOCTb HU
4.2 9KCTpeMyMbl. HaxoxneHne HauOoJIbIIEro U HAUMEHBILEro 3HaYeHUs (YHKLUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoecTBa 1 JIOTuKa
5.1 MHoecTBo, onepaluu HaJl MHOKecTBaMu. J{narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnwucarenbHasi CTAaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpsiMble 1 TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu




7.4

Tena 1 MOBEPXHOCTH BPALLIEHUS

7.5

KOOpI[I/IHaTBI " BEKTOPLI




