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HOACHUTEJIBHASA 3AIIMCKA

VYyebHsblil Kypc «Anredpa M Hauyajga MaTEMaTUYECKOTO aHAIM3a» SIBIISIETCS
OJHUM M3 Haubosiee 3HAYMMBIX B INPOrpaMMe CpPEJHEro oouero oOpa3oBaHUf,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIIEYMBAECT WHCTPYMEHTAIbHYIO 0a3y majs
M3YYEeHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroll CTOPOHBI, (popmMHUpyeT
JIOTMYECKOE M a0CTPAKTHOE MBILUIEHHE O0y4YarolMXCs Ha YPOBHE, HEOOXOAUMOM
Il OCBOEHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYIHX
IUCUMIUIMH. B paMkax ngaHHOro y4yeOHOro kypca oOydarolluecsi OBJIAJEBaOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKH, KOTOpas (opMyIupyer cBoOU
JOCTH>KEHUSI B MAaTEMaTU4YeCKON (hopMe.

VY4eOHbIil Kypc anreOpsl M Hayajd MAaTeMaTHYECKOIO aHajn3a 3aKiaj(bIBacT
OCHOBY JJISi YCHEIIHOTO OBJAJCHHUs 3aKOHAaMH (U3MKH, XUMHH, OHOJOTHH,
NOHUMAaHUS OCHOBHBIX TEHJIEHUIUHA pa3BUTHUSI IKOHOMUKHU U OOIIECTBEHHOMN XKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh MX I JAJbHEWIIEro oOpa30BaHUS U B
MOBCETHEBHOM >XM3HU. B TO e BpeMmsi oBiajneHuEe aOCTPAKTHBIMU U JIOTHYECKH
CTPOTMMH KOHCTPYKLUMSIMHU aireOpbl M MaTeMaTUYECKOTO0 aHall3a pa3BUBAET
YMEHHE HaXOJIWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBATh
YTBEPXKACHUSA C IOMOIIBI0 MHAYKIMU U PACCy’KIaThb IEAyKTUBHO, MCIIOJIb30BAaTh
00001IeHNEe M KOHKpEeTH3allMio, a0CTparupoBaHUE M aHAJOTHI0, (OPMHUPYET
KpPEaTUBHOE U KPUTUYECKOE MBILIUICHHUE.

B xone u3yuenus yueOHOro Kypca «Anredpa M Hayaja MaTeMaTHYECKOTO
aHanu3a» OOy4YarolIMecs IMOJIy4aroT HOBBIM OIBIT PEIICHHs NMPUKIAAHBIX 3a1ad,
CaMOCTOATENBHOIO0 MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEeallbHbIX CUTYalUM,
UHTEpIIpETallMM  TOJyYEHHBIX  PELIEHUM, 3HAKOMATCA € IIPUMEpaAMHU
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJNE, HAYKE M MCKYCCTBE, C
BBIJTAIOIIMMUCSA MATEMATUYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

VY4eOHbIl Kypc 00sajaeT 3HAUMTEIbHBIM BOCHHUTATEIbHBIM ITOTEHLIUAJIOM,
KOTOPBIM peanu3yercss Kak 4depe3 Y4YeOHbIH MaTepuan, CHoCOOCTBYIOIIHIA
(GOpMUPOBAHNIO HAYYHOIO MHPOBO33PEHHS, TaKk U 4depe3 crneuuduxy ydeOHou
NEeSATeTLHOCTH, TpeOyIomiel MPOJODKUTENbHON  KOHIEHTPAIlMM BHUMAaHUA,
CaMOCTOSITEIbHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 3a ITOJIy4CHHBIN PE3yJIbTaT.

B ocHoBe MeToanku 00yueHus aiaredpe u HadajiaM MaTeMaTUYeCcKOro aHaInu3a
JEKUT A TEAbHOCTHBINA MPUHIUI O0yUEHHUS.

B ctpykrype yuedbHoro kypca «Anredpa 1 Hayaiaa MaTeMaTHYECKOr0 aHAIN3a»
BBIJICJICHBl  CIEAYIOUIME COAEPKATEIBHO-METOANYEeCKue JmuHuu: «Hucma wu
BBIYMCIIEHUSD», «DyHKUMU U Tpadukm», «YpaBHEHUsS M HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHamusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHbIE
COJEPKATEIbHO-METOJUYECKNE JIMHUM HU3Yy4alroTCs Ha NPOTSHKEHUU JABYX JIET



0o0y4eHHUs Ha YPOBHE CPEAHEro 0OIIEro 0Opa3oBaHusl, ECTECTBEHHO JIOMOHSIS APYT
Jpyra ¥ MOCTENeHHO HACKIIIAsiCh HOBBIMU TEMaMHU U pa3jenamMu. JJaHHbIN yueOHbIi
KypC SIBJSICTCS WHTETPATUBHBIM, IOCKOJBKY OOBEAMHSET B cebe cojepikaHue
HECKOJIBKUX MATEMaTUYECKUX IUCITUIUINH, TAaKUX KaK ajaredpa, TPUTOHOMETpHS,
MaTeMaTHUYECKUI aHaIn3, TEOPHSI MHOXKECTB, MaTeMaTHuecKas Jjoruka u apyrue. [1o
Mepe TOro Kak oOydJaroluecs: OBJIaJIeBalOT BCE 0oyiee MMPOKUM MaTeMaTHUYECKUM
armapaToM, y HUX IMOCIIEeI0BATEIHHO (DOPMUPYETCS U COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MaTEMAaTHYECKYyI0 MOJENb PEAbHONW CHUTyallid, TNPHUMEHSTHh 3HAHUS,
MOJIyYCHHBIE TIPU HU3YYEHUU Yy4EOHOrOo Kypca, JJIS PEIICHHS CaMOCTOSTEIbHO
chopMyJIMPOBAHHON MaTeMaTHYECKOW 3aJadyd, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBeET.

ConepxaTtenbHO-MeTOAMYECKAs JIUHUA «HUucna ¥ BBIYMCICHUS 3aBEpIlACT
(dbopMHpOBaHNUE HABBIKOB MCIOJBL30BAHUS JACHCTBUTENBHBIX YHUCEIN, KOTOPOE OBLIO
Ha4yaTO Ha YPOBHE OCHOBHOTO 00IIeTO 00pa3oBanus. Ha ypoBHe cpemaHero o0Iero
oOpa3oBanmsi 0co0Oo€ BHHMaHHWE ynaenseTcs  (OPMUPOBAHUIO  HABBIKOB
palMOHAJIbHBIX BBIYMCIICHUM, BKIIOYAIOUIMX B C€0s MCIOJb30BAHUE PA3TUUYHBIX
dbopMm 3amucu YuciIa, yMEHUE JeNaTh MNPUKUIKY, BBIMOIHATH MPUOIHUKEHHBIC
BBIYKCIICHUS, OICHUBATh UYHCJIOBBIC BBIpAKCHHS, PabOTaTh ¢ MaTEeMAaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOyYaloIMMCSI MHOXKECTBA HATYypajbHBIX, IENbIX,
pallMOHANBHBIX U JCHCTBUTENBHBIX YHUCET  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIGKCHBIX uuceln. B  KaXaoM #3 JITUX MHOXKECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My chnenuduueckue 3ajJadyd W Olepaluu: JeJeHUe Halenlo,
OMEpUPOBAHUE OCTAaTKAMU Ha MHOXECTBE IIETBIX YHCEN, OCOObIE CBOMCTBA
pallMOHANBHBIX U UPPALMOHAILHBIX YKCEN, apu(pMETHUECKUE OMEepalfu, a TaKKe
M3BJICYECHUE KOPHS HATYypaJbHOM CTEMEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL
bnaromapsi mocnenoBaTeIbHOMY PACIHIMPEHUIO KPyra HCIOIb3YEMbIX YHUCENT H
3HAKOMCTBY C BO3MOKHOCTSMH WX NMPUMEHEHHUS I PEIICHUS Pa3JIUYHBIX 3a/1a4
dbopmupyeTcst TpecTaBlieHne O €IMHCTBE MaTEMaTUKH KakK HayKH U €€ poJid B
MOCTPOCHUU MOJIENeH peabHOrO0 MHpA, MIMPOKO HCHOJIB3YIOTCS 0000IIeHUE U
KOHKpPETHU3aIUS.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» pEATM3YETCsl HAa MPOTSHKEHUU BCETO
oOydeHHs Ha ypOBHE CpPEIHEro o0Imero oOpa30BaHWs, IMOCKOJIBKY B KaKIOM
pazgene IlporpamMMbl TPEeayCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a1ad. B
pe3yabTare OOydYaromMecs: OBJIAJEBAIOT PAa3IMYHBIMKU METOJaMHU  PEIICHUS
pallMOHANBHBIX, HPPAIMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPUUECKUX YpaBHEHUM, HEPABEHCTB U CHUCTEM, a TakKxXke 3ajad,
colepxamux mapamerpsl. [lodydeHHble YMEHHS MIMPOKO HCHOIB3YIOTCS TPH
UCCIIEIOBAHUM (DYHKIIMI C TTOMOIIbIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
3a/1a4 W 3a7a4 Ha HAXOXKJCHUE HAUOOJBIINX U HAUMEHBITUX 3HAYCHUN (PYHKIUU.



JlanHas copeprkarenbHasl JUHUS BKIIOYAET B ce0sl Takke (POPMHUPOBAHUE YMEHHI
BBIOJHATh  pacuérel 1o  (opmynaM, mpeoOpa3oBaHUs  PaLlMOHAJIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUUYECKUX BBIPAXKEHUHN, a TaKKE BBIPAKEHUH,
cofiepXallux cTeneHu U JorapudMbl. braromaps n3ydeHHIO anredpanyeckoro
MaTepuaa IpoUCXOIUT JaibHelIee pa3BUTHE AIITOPUTMUYECKOTO U aOCTPAKTHOTO
MBILUIEHUS 00y4aromuxcsi, (OPMUPYIOTCS HABBIKU JI€AYKTUBHBIX pacCyKIEHUH,
paboTel € CHUMBOJBHBIMU (hOpMaMU, TIPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHUMOCTEN B BUJIE PABEHCTB M HEPABEHCTB. Anredpa npennaraer 3ppeKkTuBHbIE
WHCTPYMEHTHI JJI1 PEIICHHs] TPAKTHYECKHX W €CTECTBEHHO-HAYYHBIX 3aj1ad,
HarJIsAHO IEMOHCTPUPYET CBOU BO3ZMOXKHOCTH KakK sI3bIKa HayKHU.

ConepxarenpbHo-MeToaMYeckass JuHUS «DyHKIMU W TpaduKu» TECHO
NEeperieTaeTcsl ¢ IPYruMU JIMHUAMH Y4YeOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aJ1aéT MOCIIE0BATEIbHOCTh U3YUEHUs MaTepuaia. M3yuenue creneHHoi,
MOKa3aTEIbHOH, JIOTapu(MUIECKON U TPUTOHOMETPUIECKUX () YHKITHIA, UX CBOWCTB
U rpauKOB, UCIOIB30BaHUE (PYHKIIMNA JJI pEHICHUs 3a]ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PEATbHOM MU3HHU TECHO CBSI3AHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIIeHUWEM YypaBHEHUU U HepaBeHCTB. lIpu »TOM OousblIOE BHUMaHHE
yaensiercss OpMHUPOBAHUIO YMEHUS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pPa3TUYHBIMU BEIMYMHAMHU, MCCIEOBATh MONyYEeHHbIE (DYHKIHUH, CTPOUTH HX
rpaduxu. MaTtepuan 3Toi conepKaTeaIbHON JTMHUM HaLeJIeH Ha pa3BUTUE YMEHUN U
HAaBBIKOB, TO3BOJISIOIIMX BHIPAKaTh 3aBUCUMOCTH MEX/y BEJIMUYNHAMU B Pa3JINYHON
dbopme: aHanUTHYECKOH, Tpaduueckoil u cioBecHou. Ero nzyuenue crocooCcTByeT
Pa3BUTHUIO AJTOPUTMHYECKOTO MBIIIJICHUSA, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3al1H, UCIIOJIb30BAHUIO AHAJIOTHI.

ConepxatenbHass JmHUsS «Havana mMareMaTHyecKoro aHalin3a» MO3BOJISIET
CYLIECTBEHHO PaCUIMPHUTh KPYI KaK MAaTEMAaTHUYECKHX, TaK W MPUKIAIHBIX 3a]ad4,
JOCTYIHBIX OOy4arouuMcsi, TaK KaK y HHUX TOSBIISETCS BO3MOXHOCTh CTPOHTH
rpauKi CIOXKHBIX (YHKIHMM, ONpENeNaTh WX HauOOJbIINE W HAUMEHBIINE
3HAYEHMS], BBIYUCIATH IUIOMIAAN (PUTYp U OOBEMBI TeJ, HAXOAUTh CKOPOCTH H
ycKopeHusi TmpoueccoB. JlaHHas cojiepkarenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOCHHMSI MaTEeMAaTHYECKUX MOJEIeH peajJbHbIX CHUTyaluH,
MI03BOJISIET HAXOAUTh HAWITyUIlIee PEeLICHHE B TPUKJIIAIHBIX, B TOM YHCIIE COLIUATBHO-
SKOHOMHMYECKHX, 3aJadyax. 3HaKOMCTBO C OCHOBAMH MaTEMaTHYE€CKOr0 aHaInu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (hOPMaTbHO-TOTMYECKOTO U KPEATUBHOIO
MBILUIEHUS, (OPMHPOBAHUIO YMEHMHM pacro3HaBaTh MPOSBICHHUS 3aKOHOB
MaTE€MaTUKH B HAyKe, TEXHUKE U UCKycCTBE. OOy4YaronIrecs y3HaIOT O BhIIAIOIIHUXCS
pe3ynbTarax, MOJYYEHHBIX B XOE Pa3BUTUS MaTEMaTUKH KaK HAyKd, U 00 HX
aBTOpax.



ConeprxaTenbHO-MeTOANYEeCKass TUHUS «MHOXECTBA W JIOTHKAa» BKIIIOYAET B
ce0st DJIEMEHThl TEOPUUM MHOXKECTB M MATEMaTHYECKOW JIOTUKHU. TeopeTnko-
MHOKECTBEHHBIE MTPECTABICHHS IPOHU3BIBAIOT BECh KYPC IKOJILHON MaTeMaTUKU
U TIpeaJiaraloT HauOoyiee YHUBEPCAIbHBIA SI3bIK, OOBECIUHSIONIUN BCE pa3eibl
MaTeMaTUKH W € TPHUIOKCHHH, OHU CBS3BIBAIOT pPa3HBIC MAaTEMAaTHYCCKHEC
JUCIUIUIMHBL W UX TPWIOKEHUS B eauHoe 1enoe. [losTomy BakHO MAaTh
BO3MOXHOCTh ~O0OydYaromeMycsi TOHHMaTh TEOPETHKO-MHOKECTBEHHBIN  S3bIK
COBPEMEHHON MaTEeMaTHKHA W WCIOJIh30BATH €0 ISl BHIPAKEHHS] CBOMX MBICIIECH.
JlpyruM BaXHBIM TPH3HAKOM MaTEMaTUKH KaK HAyKd CJICIyeT IPU3HATH
CBOMCTBEHHYIO €l CTpPOrocTh OOOCHOBAaHMM W CIICJJOBAHHE OIPEACIEHHBIM
npaBuUjaM  TIOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIGMEHTAMH
MaTEMaTUYECKOW JIOTHKH CIIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILIICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTh CBOM PACCYKIEHUS HA OCHOBE JIOTUYECKUX
npaBuii, OPMHUPYET HABBIKM KPUTHIECKOTO MBITIICHHUSI.

B yuebnom kypce «Anrebpa ¥ Hayala MAaTeMaTUYECKOTO AaHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOTO MOACIHUPOBAHUS, KOTOPHIEC IMPU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peaabHBIX
CUTYyallMii, WCCIEAOBAHUS JTHX MOJIENICH C IMOMOIIBIO afmapara aireOpbl H
MaTEMaTUYECKOTO aHajn3a, WHTEPIPETANH TOJYYEHHBIX pe3yibTaToB. Takue
3a/1aHMsl BIUJIETEHBI B KaX/IbIH U3 pa3/eioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepHual
y4e0HOr0 Kypca MIMPOKO HCIONB3yeTCs NJIsl PEIIeHUs] MPUKIAAHbIX 3anad. [Ipu
pEeIICHNN  PCAJbHBIX  NPAKTHYSCKUX  3a7ad  OoOydJaromuecss  pa3BUBAIOT
HAOMIOAATeILHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIONIb30BaTh ~ AHAJIOTHIO, 0000maTh W KOHKPETHU3UPOBaTh  IpoOseMy.
JlesitenbHOCTE 10  ()OPMHUPOBAHHWIO HABHIKOB PEIICHHUS TPHUKIAJHBIX 33134
OpraHu3yeTCs B IPOLIECCE N3YUEHUs BCEX TEM YUEOHOro Kypca «Anredpa 1 Hadasa
MaTEMaTHYECKOTO aHaTN3ay.

Ha wusydenne yueOHOro kypca «Anrebpa W Hayala MaTEMaTHYECKOTO
aHanuzay oTBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heneno), B 11
kiacce — 136 4acoB (4 4aca B HEJIEIIO).



COILEPKAHUE OBYUYEHUA
10 KUIIACC

Yuciia 1 BBIYUCTICHUA

Pammonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIC JPOOU, MPOIICHTHI,
OeckoHeuHble nepuoandeckue apodu. Ilpumenenune apoOel M MPOLEHTOB IS
peleHns NPUKIAIHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIed 3HAHUN U PEAIbHOU JKU3HH.

JlelicTBuTenbHble 4Yucla. PanuoHanbHbIE W UPPALMOHAJIBHBIE YHCIIA.
ApudmMernyeckue  onepanuud ¢ JCUCTBUTENbHBIMH  uyHMciaMu.  Moayib
JIEMCTBUTENBHOTO YKClIa U ero cBOiCTBa. [IpnOmmkEéHHbIe BEIYUCIICHUS, TPaBUIa
OKpPYTJIEHUs, IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHHM.

Crenenp ¢ 1nenbiM mnoka3zateneM. buHom Herorona. Hcmonbs3oBaHue
noaxojseit GopMbl 3aMUCH ACHCTBUTENBHBIX YHCEN JUIsl PEIICHUS MPAKTHIECKUX
3a7a4 U NPEICTABICHUS JaHHBIX.

ApudmMernyeckuii KOpeHb HaTypaJbHOM CTENEHU U €ro CBOWCTBA.

Crenenp C palnuoHaJIbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JNENCTBUTEIIBHBIM IIOKA3aTEIEM.

Jlorapudm umcna. CpoiictBa norapupma. JleciTUUHBIE U HATypaJbHBIC
jgorapu(mel.

CHHYyC, KOCHHYC, TaHI'€HC, KOTaHI'€HC YHUCIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTaHI€HC YMCIOBOTO apIyMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHHs. PaBHOCWIIbHBIE YpaBHEHUS U YpaBHEHUsA-CIeACTBUsA. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS IENIbIX U JPOOHO-pAllMOHATIBHBIX YPABHEHUU U
HEpaBEHCTB. MHOTOYJIEHbl OT OJHOW IEpeMEeHHOW. JleleHne MHOrodieHa Ha
MHOTO4JIEH ¢ ocTaTkoM. Teopema be3y. MHorousnensl ¢ nensiMu ko3 huimeHTaMu.
Teopema Buera.

[IpeoOGpa3zoBaHus YUCTOBBIX BHIPAXKEHUM, COJIEPKAIINX CTENEHU U KOPHHU.

HNppammonansHbie YPAaBHEHUSL. OcHOBHBIE METO/IbI pelIeHus
VPPALMOHAIBHBIX YPABHEHUH.

[TokazarenpHble ypaBHEHUS. OCHOBHBIE METOAbI PEIICHHS IOKAa3aTEIbHBIX
YPaBHECHUM.

[IpeoGpazoBanue BeIpa)eHUH, COAEPKAITUX JTorapru(MBbI.

Jlorapupmudeckne ypaBHEHUSL. OcHOBHBIC METO/TBI pereHus
norapu(MUUECKUX YpaBHEHHH.
OcHoBHbIE TPUTOHOMETPUUYECKHE dbopmyIbL. [IpeoGpazoBanue

TPUTOHOMETPUUECKHUX BBIPAKECHUM. PellIeHne TPUrOHOMETPUUECKUX YPABHEHU M.



Pemienne cucrem JMHEWHBIX ypaBHEHHMH. Martpuma CHUCTEMBI JIMHEMHBIX
ypaBHeHUH. OnpeaenuTesb MaTpUIIbl 2X2, €ro FeOMETPUUECKUI CMBICIT U CBOWCTBA,
BBIYKCIIEHUE €r0 3HAYEHUs, IPUMEHEHUE ONPEIEIUTENS JUIS PELICHUS] CUCTEMBI
JMHEHHBIX ypaBHEHUU. PeleHne NpuKIagHbIX 3a4ad C IIOMOIIBIO CHCTEMBI
JIMHEWHBIX YpaBHEHUU. VccnenoBaHue NOCTPOCHHOM MOJIENIH € IIOMOILBIO MaTPUILL
U ONpENeIUTEIEH.

[TocTpoeHre MaTEeMAaTHYECKUX MOJICNIEH PEAJTbHOW CHUTYyallMd C IMOMOIIBIO
YPAaBHEHUM M HEpPABEHCTB. lIprMeHeHne ypaBHEHMH W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 001acTel HAYKU U PeaIbHOM KU3HU.

DOyHKkMU U rpaduku

@yHkuuda, crnocoObl 3agaHuss (QyHkuuMu. B3anmHO o00paTHblE (QYHKIMU.
Komnoszunust ¢ynkuuii. I'paduk Pynkuumn. DnemeHTapHble OpeoOpa3oBaHUs
rpaduKoB QYHKITUH.

ObnacTb ompeneneHrs U MHOXKECTBO 3HaueHuM QyHkumu. Hymum QyHkuuu.
[TpomexxyTku 3HaKomocTosTHCTBA. YETHBIC M HeuéTHBIEe PyHKIMU. [lepruogndeckue
¢ynkuuu. IlpomMexxyTku MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MUHHUMYMBI
dbynkuun. Hanbonbiee n HauMeHblee 3HaueHus QYHKIIMU Ha IPOMEKYTKE.

Jluneiinas, kBagpaThyHas W JPOOHO-TMHEHHAs (PYHKIUU. DIEMEHTapHOE
UCCIIEIOBAHUE U MTOCTPOEHHUE X IPaPUKOB.

CrenenHas (GyHKIHS ¢ HATypaJbHBIM M IIEJIbIM MoKa3arteneMm. E€ cBolicTBa u
rpaduk. CoiicTBa u rpaduk KOpHs N-0i1 cTeneHu Kak GyHKIMKU 0OpaTHOM CTENeH!
C HATypaJIbHBIM ITOKA3aTEIEM.

[loka3zaTenbHass U norapupmuueckass (QyHKIHMH, UX CBOMCTBA M TpaduUKH.
Hcnonb3oBanue rpadukoB QyHKIUI AJis1 pEIICHHUs] YPaBHEHUI.

Tpuronomerpruueckass OKPYKHOCTb, ONPENEICHUE TPUTOHOMETPUYECKUX
(YHKIIMIT YUCIOBOTO apryMeHTa.

QOyHKIMOHANBHBIE 3aBUCHMOCTM B pEalbHBIX MpPOLECCAX U ABICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hayajia MaTeMaTH4eCKOro aHaIM3a

ITocaemoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCIeAOBaTEIbHOCTEH. MeTos
MaTEMAaTHYECKON HHAYKIUH. MOHOTOHHBIE U OTPaHUYEHHBIE ITOCIE10BATENBHOCTH.
Hctopusi BOZHUKHOBEHHS MAaTEMAaTHMUECKOrO aHaiu3a Kak aHajn3a OeCKOHEUYHO
MaJIbIX.

Apudmernyeckast 1 reoMmeTprueckas nmporpeccuu. beckoHeuHo yObIBaromast
reomerpuyeckas nporpeccusd. Cymma OeCKOHEUHO yObIBAIOLIEH reoMeTpruecKoil
Iporpeccuu. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yucino e. DopMyia CIoKHBIX
MPOLEHTOB. Vcnosnp30BaHWE TMPOrpeccuy JUIA PEIIEHUS PpPEANbHBIX —3aaad
NPUKIJIAJHOTO XapaKTepa.



HenpepoiBHble (yHKIMM W UX CBOMCTBAa. TOYKHM pas3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkimi. CBolicTBa (GyHKIMH HEMpPEpPhIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB [UJIsl PELICHHUS HEPAaBEHCTB. lIpuMeHEHHE CBOWCTB HENPEPBIBHBIX
GbyHKIMMA 715 pereHus 3a/1a4.

[lepBast u BTOpas npousBoAHble PyHKIMU. OnpeneneHue, reOMETpUYeCKui u
(bu3MYeCcKuil CMBICT TPOU3BOAHON. Y paBHEHUE KacaTeNbHOU K rpaduky QyHKIINH.

[IpousBognbie  snemeHTapHBIX  GyHKIMHA.  [IpowsBogHass ~ CyMMBEI,
MPOU3BEEHNS, YACTHOTO Y KOMIO3UIIUH (DYHKITUH.

MHoxecTBa M JIOTUKA

MHo)kecTBO, oOrnepanuu HaJl MHOXECTBAMU M HX CBOMCTBA. [lnarpaMmsl
Oitnepa—Benna. IIpumeHeHHE TEOPETUKO-MHOXXECTBEHHOIO — ammapara i
OMMCAaHUS PEATbHBIX MPOLECCOB W SBJIEHUM, MPHU PEIICHUU 3ajad HU3 JPYTrux
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTEeMaTUYECKOTO OOBEKTa, CIEICTBHUE,
JI0OKA3aTENbCTBO, PABHOCUJIbHBIE YPABHECHUS.

11 KUIIACC

Yucsia 1 BIYUCIEHUS

HarypanbHbie u nensle yucna. [IpumeHeHne NpU3HAKOB JEITMMOCTH LEIbIX
gucen, HauOompiuit oOmui aenutens (manee — HOJl) m Hanmmenblee ooOiiee
kpatHoe (nanee — HOK), octaTtkoB o Moay:mto, anropurMma EBkimnaa juist pemenus
3a7a4 B LIENBIX YUCIAX.

KommnekcHbie wucna. Anrebpanudeckass U TpUTOHOMETpUYecKas (OpMbI
3alUCH KOMIUJIEKCHOTO 4YHcla. ApuU(METHYECKHUE OmNepaluu ¢ KOMILIEKCHBIMU
yucinamu. M300paxeHWE KOMIUIEKCHBIX YHCET Ha KOOPJWHATHOW TUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr M3 KOMIUIEKCHOTO uucna. [IpumeHenne
KOMIUIEKCHBIX YMCEIN JIs pelieHrs (PU3nueckuX U TeOMETPUUECKUX 3a1au.

YpaBHeHHs M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHUUN U HEPABEHCTB. PABHOCHUIIBHBIE CUCTEMBI
U CUCTEMBI-CIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTbop  KOpHEH  TPUTOHOMETPHYECKMX  YpPaBHECHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpUroHoMeTpu4eCKuX HEPaBEHCTB.

OcCHOBHBIE METOJbI  PEIICHHUS TOKa3aTeNbHBIX W  JOrapu(pMUUYECKUX
HEPAaBEHCTB.

OcHOBHBIE METO/IbI PELICHUS UPPAILMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHUCTEM M COBOKYITHOCTEM pallMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUYECKUX YPABHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C [TApaMETPaMHU.



[IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUIO0 MATEMaTHUYECKUX
3a/1a4 ¥ 337a4 U3 pa3IM4HbIX 00JacTel HAYKU U peanbHOMN KU3HU, UHTEPIPETALU
IOJTy4YEHHBIX PE3YyJIbTaTOB.

DOyHkMU U rpaduku

I'paduk xomnozunuu QysHkui. ['eomerpuueckue o00pa3bl ypaBHEHHN U
HEPABEHCTB HA KOOPAMHATHOM TUIOCKOCTH.

Tpuronomerpuueckre QyHKIINHU, UX CBOMCTBA U TPAPUKHU.

I'paduueckne meTonpl pelieHUs YpaBHEHMH W HepaBeHCTB. ['paduueckue
METO/Ibl PEUIEHU 3aJ1a4 C TapaMeTpaMH.

Hcnonp3oBanue rpadukoB QYHKIMHA Ui HCCIEAOBAaHUS MPOLECCOB U
3aBUCHMOCTEHW, KOTOPbI€ BO3HHMKAIOT MPHU PELIEHUHM 3a/1ad U3 APYTUX YUYEOHBIX
IPEAMETOB U PEATIbHOM KU3HU.

Ha4yana maTeMaTH4eCKOro aHAJIN3a

[IpuMeHeHre MPOM3BOIHON K HMCCIeNOBaHUIO (GYHKIIMA Ha MOHOTOHHOCTHh U
sKcTpeMyMbl. Haxoxnenne HanbobIIero 1 HAMMEHBINEro 3HAaYSHU I HeTTPEePhIBHON
(GyHKUIHUH Ha OTPE3KE.

[IpuMeHeHne NpPOW3BOAHON U HAXOXKICHHS HAaWIy4ylIero peuieHus B
MPUKIAAHBIX 3aJadax, U ONPEACIICHHs CKOPOCTM M YCKOpPEHHMs Ipolecca,
3aaHHOTO (hOPMYJION UK rpadUKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO niepBoOOpa3HbIX. IlepBooOpa3zHbie
aneMeHTapHbIX QyHKuui. [IpaBuia HaxoXaeHHs TEPBOOOPA3HBIX.

NHuterpan. ['eomeTrpuyecknii CMbICI HHTETpaja. BerauciaeHnue onpenenéHHOro
uHTerpana no gpopmyne Herorona-Jleitonuna.

[IpumeHeHne uHTErpasa A HAXOXKIACHMS IUIOWAZed MJIOCKUX (QUryp u
00BEMOB reOMETPUUECKUX TEIL.

[Ipumepsr pemennii nuddepeHaNIbHBIX ypaBHEHUH. MareMaTuieckoe
MOJICJIMPOBAHUE pPEAJbHBIX MPOLECCOB € MOMOIIbIO U pepeHInanbHbIX
YPAaBHEHUM.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa’sKIaHCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMU 00YUYarOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJICHA POCCUMCKOTO OOIIECTBA, MPECTABICHUE O MATEMATHYECKUX
OCHOBax (DYHKIITMOHMPOBAHUS PA3NUUYHBIX CTPYKTYp, SBJICHHUHA, TMPOIEAYD
rpakJaaHCcKoro  obmiectBa  (BBIOOpPBI,  OMNpPOCHI W JAPyroe), yMEHHUE
B3aUMOJICICTBOBAaTh C COLMAJIbHBIMA WHCTUTYTaMHM B COOTBETCTBUHM C HX
GYHKUIUSIMHA ¥ Ha3HAYCHUEM;

2) IATPUOTHYECKOTO BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKON TpakJIaHCKOW UJEHTUYHOCTH, YBaXKCHUS K
NPOILIOMY U HACTOSIIEMY POCCHMCKON MaTeMAaTHUKH, LIEHHOCTHOE OTHOILIECHHE K
JOCTHUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
WCIOJBb30BAHUE OATUX JIOCTHKEHUM B JPYyrUX HayKax, TEXHOJOrusX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCHUHCKOTO Hapojaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOr0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKU U JEATENbHOCTHIO YYEHOT O, OCOZHAHUE JTUYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3¢TeTH4eCKOT0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas ICTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKIACHUI, BOCIIPUUMYUBOCTD K
MaTEMAaTHYECKUM ACHEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHMS:

chOpMHUPOBAHHOCT, yYMEHHS NPUMEHSATh MaTEMaTU4YECKUe 3HAHUS B
MHTEpecax 3/J0pOBOro U 0e30nacHoro o0pasa *u3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (3I0pOBOE THUTaHWE, COATAHCHUPOBAHHBIN PEXHUM 3aHATUA U
OTIbIXa, peryisipHas Gu3nveckass aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
IIPU 3aHATUAX CHOPTHUBHO-03OPOBUTENLHON JIEATENBHOCTBIO;

6) TPy10BOT0 BOCTIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IEHHOCTU TPYIOIIOOUs, HHTEpeC K
pasiuuHbiM  cPepam  MpodeCcCHOHANLHON  JACSTENIbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW H e€ MPUJIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIH BBIOOD
Oynymelt mpodeccurt U peann3oBBIBATH COOCTBEHHBIC IKU3HEHHBIC TIUIAHBI,



FOTOBHOCTh M CIIOCOOHOCT K  MaTeMaTUYeCKOMY  OOpa3oBaHUIO U
caMooOpa30BaHUI0 Ha TMPOTSIKEHWHU BCEH IKWU3HU, TOTOBHOCTh K AKTUBHOMY
Y4aCTHIO B PEIICHUH MPaKTUUYECKUX 3a]1a4 MaTEMaTUIECKOW HAIPaBJIECHHOCTH;

7) 3K0JOrHY€CKOTr0 BOCIIMTAHMSA

chOPMUPOBAHHOCTh  JKOJIOTUUECKOW KyJIbTYpbl, TOHUMAHHUE BJIMSHUSA
COI[MAJIBHO-KOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHME MPUPOIHON U COLUAIILHOU
cpeinl, 0OCO3HAHUE TJI00ATILHOTO XapaKTepa IKOJOTHYECKUX MPOoOIeM, OpUEHTAIUS
Ha TMPUMEHEHUE MATEeMAaTHYECKUX 3HAHUW ISl pelleHusl 3agady B 00JacTu
OKpY’)Karollel Ccpebl, IUIAHUPOBAHUE TIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUH I OKPYXKAKOIIECH CPElIbl;

8) HEeHHOCTH HAYYHOI'0 MIO3HAHMSL:

chOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIIECTBEHHOM MPAKTUKH, TOHHUMaHUE MaTeMaTHIECKON
HayKH Kak cepbl YEJIOBEUECKOU 1€ TEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUUIS Pa3BUTHS [IUBUJIM3ALIMH, OBJIAJICHUE SA3bIKOM MAaTeMaTUKHA M MaTeMaTHYECKOU
KyJIbTYypOH KaK CPEJICTBOM IMO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISITh MPOEKTHYIO
U UCCIIEIOBATEILCKYIO IESITEIbHOCTh MHAMBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble JJornvyeckue a1eiicTBUSA:

BBISIBIIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIC MPHU3HAKH MATEMATHUYECKUX
O0OBEKTOB, TIOHSATHUM, OTHOIICHHH MEXAYy TMOHATHAMHU, (HOPMYIHpPOBATH
onpeneseHus] TOHATUH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(pUKAIIUH,
OCHOBaHUSI 111 0000IIEHUS U CPABHEHUSI, KpUTEPUU MPOBOJUMOI0 aHAJIN3A;

BOCIIpUHUMATh,  GOpPMYyJIUpPOBaTh U  MPeoOpa3oBbIBATH  CYXKJICHUSA:
yTBEPAUTENBHBIC U OTPUIIATEIIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC,

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IMIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOIIOJCHUSX U YTBEPXKICHUSX, MpeAjiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

JIe7IaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIKOUYECHHUH 110 aHAJIOTU Y,

MIPOBOJIUTH CAMOCTOSITENILHO JOKA3aTeJIbCTBA MATEMATHYECKUX YTBEPKIACHUIN
(IpsiIMBbIE ¥ OT MPOTUBHOTO), BBHICTpAaUBaTh apryMEHTALINIO, TPUBOAUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>K/ICHUSI M BHIBOJIBI;

BBIOMpATh crnoco0 pemeHuss y4eOHOM 3adauu (CpaBHHMBATh HECKOJIBKO
BApUAHTOB PEILICHHUS, BRIOMPATh HaKbOOJIee MOAXOSIINN ¢ yUETOM CaMOCTOATEIILHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeIbCKHE TeCTBUS:



UCIIOJIb30BAaTh BOMPOCHI KAaK HCCIENOBATEIIbCKUA HWHCTPYMEHT MO3HAHMS,
dbopMmynupoBaTh  BOIPOCH,  (QPUKCUPYIOUIME  MPOTHUBOpeuYHe,  Mpodiemy,
yCTaHABJIMBATh MCKOMOE W JIaHHOe, (OPMHPOBATH TUIOTE3Yy, apTyMEHTHPOBATH
CBOIO MMO3UIHI0, MHEHHE;

MPOBOJUTH CaMOCTOSITEIBHO CIJTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro o0ObeKTa, sSBJIIEHHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00BEKTaMU, SABICHUSIMU, MPOLECCAMU;

caMOCTOSITENbHO (HOPMYJIUPOBATH OOOOIIEHUS U BBIBOJABI MO PE3yibTaTaMm
NPOBEAEHHOTO  HAOJIOJECHUS, KCCIEIOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIIECHNIH;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMPOLECcCa, a TaKKe BBIJBUTAThH
IPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pa6ora ¢ nndpopmanmeii:

BBISIBJIATH JeUIUTHI WHPOPMAIINH, JAaHHBIX, HEOOXOAMMBIX JJII OTBETa Ha
BOIIPOC U JIJIs pEUICHUS 3a/1a4u;

BBIOUpATh HHPOPMAIIUIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMAIIMIO pA3TUUHBIX BUJIOB U (popM
MIPEJCTaBIICHUS;

CTPYKTYypHUpOBaTh HMH(POpPMAIUIO, MPEICTABIAThL €€ B pasMuHbIX (opmax,
WUTIOCTPUPOBATH Ipaduuecky;

OLICHUBATh HaJEKHOCTD uHpopManuu o CaMOCTOSATENIHO
chOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIe 1eCTBUS

O01enmne:

BOCIIPUHHUMATh ¥ (HOPMYJIUPOBATH CYKJICHHS B COOTBETCTBHH C YCJIOBHUSIMHU H
IIEJISIMU OOTIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
W TMHUCBMEHHBIX TEKCTaX, JdaBaTh TMOSICHEHUS MO XOJy pEIIeHUs 3ajauu,
KOMMEHTHPOBATh MOJTYYEHHBINA PE3yJIbTaT;

B X0Ji¢ OOCYXKICHHS 3a/J]aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJIeMbl, peIIacMOM 3aJayd, BBICKAa3bIBATh HJCH, HAIICJICHHBIE Ha IIOMCK
pelIeHus, COMOCTAaBJIATh CBOM CYXJICHHUS C CYXKIACHUSMH JPYIMX YYaCTHHUKOB
auanora, oOHapyXUBaTh Pa3jIMuMe M CXOACTBO IO3HUIIUM, B KOPPEKTHOU (dopme
dbopMyHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS,;

NPEACTaBIATh PE3YyIbTaThl PEUICHUS 33a/aul, YKCIIEPUMEHTA, UCCIEAOBAHMUS,
MPOEKTA, CAaMOCTOSITEIbHO BBIOMpPATh (oOpMaT BBICTYIUICHHS C Y4ETOM 3ajad
IPE3CHTAIIMA 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBIIATh IUIAH, AJITOPUTM PEIICHUSI 3aa9H, BRIOMPATH CIIOCO0 PEIICHHS C
y4€TOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEUICHUH ¢ Y4ETOM HOBOI MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIH HHTEJJIEKT:

BJIAJICTh  HaBBIKAMHU  ITO3HABATENLHON  pediiekcMd  KaKk  OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUIM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJICTh
crocob0aMu CaMOMPOBEPKH, CAMOKOHTPOJSI TPOIEcca M Pe3yibTara penieHus
MaTEMaTHUYECKOM 3a7auM;

PEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPU PEIICHUU 3a/1aYH,
BHOCUTH KOPPEKTHBBI B JIEATEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, JTAHHBIX,
HaWIEHHBIX OIMNOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa IEIH U YCIOBHAM, OOBSICHATD MPUYNHBI
JIOCTUKEHUS WA HEIOCTHXKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eITeTbHOCTD:

MOHMMAaTh W HCIIOIB30BATh MPEUMYINECTBA KOMAaHIHONW W WHAWBUAYAJIHHOU
paboThl mTpHW peHieHuH Y4yeOHBIX 3aja4, MPUHUMATh I€1b COBMECTHOMN
JEATEIBbHOCTH, TUIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW pabOThI, pacrupenemsiTh
BUJIbI pabOT, I0roBapuBaThCs, 00CYKIATh MPOIECC U Pe3yabTaT paboThl, 0000111aATh
MHEHUS HECKOIBKUX JTIO/ICH;

y4acTBOBaTh B TPyNMNOBBIX opmax paboThl (0OCykIeHus, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBHS C IPYTUMHU YJICHAMH KOMaH/bI, OIICHMBATh KAUYECTBO CBOETO BKJIa1a
B OOWmMIA TPOAYKT MO KpUTEPHUsM, CHOPMYIMPOBAHHBIM  yYaCTHUKAMU
B3aUMOJECHUCTBUA.

HPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 10 kjacce oOydaromuicCsl IOJIYYUT CIICIYIOIIUE
MpeIMETHbIE Pe3ylbTaThl MO OTJEJIbHBIM TeMaM pabouell MporpaMMbl Y4eOHOTO
Kypca «Anredpa ¥ Hayaja MaTeMaTHIECKOTO aHAJIA3ay:

YucJia 1 BBIYUCTICHUSA:

CBOOOZHO OMEPUPOBATH MOHITHSAMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoandecKasl JApoOb, TPOLEHTHI, HPPAIMOHAIBHOE YHCIO, MHOXECTBa
paIMOHANILHBIX U JICUCTBUTEIBHBIX YMCEN, MOYJIb 1€ CTBUTEILHOTO YHCIIA;

NPUMEHATh JPOOM W TPOLEHTHl IS pEIICHUs NPUKIAIHBIX 3a7ad M3
PA3JIMYHBIX OTPACJIEN 3HAHUN U PEabHOU JKU3HH;

MPUMEHSTh NPUOIMIKEHHBIC BEIYMCIICHUS, PABUIIA OKPYTJICHUSI, IPUKUAKY U
OIIEHKY pe3yJbTaTa BHIUYHUCICHUI;



CBOOOAHO ONEpUpPOBATh TMOHATHEM: CTENEHb C ILEJIbIM I0Ka3aTeJeM,
UCMOJIb30BaTh NOAXOAILYI0 (JOPMY 3aIIUCH JEUCTBUTEIBHBIX YUCEI ISl PELICHMUS
NPaKTUYECKUX 3a7a4 U MPEACTABIICHUS 1aHHBIX;

CBOOOJIHO OIEPHUPOBATH MOHITHEM: apU(PMETUUYECKUN KOpPEHb HATypajbHOM
CTEITEHHU;

cBOOOJIHO OIIEPUPOBAThH IOHATUEM: CTEIIEHb C PAIlMOHAJIBHBIM IIOKa3aTeNeM;

CBOOOJIHO OMNEPHUPOBATh TMOHATUSAMHU: JOTapupM 4UHCTIa, JECATHUYHBIE U
HaTypaJIbHbIE JIOrapu(MmBblL;

CBOOOZHO OMEPUPOBATH MOHATHUSIMU: CHUHYC, KOCHMHYC, TaHT'€HC, KOTaHTEHC
YUCIIOBOTO apIyMEHTAa;

OIEpUPOBATh MOHATUIMH: APKCUHYC, APKKOCHUHYC M APKTAHTE€HC YHCIIOBOTO
apryMEHTA.

YpaBHeHUs ¥ HEPABEHCTBA:

CBOOOJIHO OIEPHPOBATH MOHITUSIMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PAaBHOCUJIbBHBIE YPABHEHUS U YPAaBHEHUS-CIIE[CTBUSI, PABHOCUJIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3JMYHbIE METOJbl PpELIEHUS palUOHAIbHBIX M JAPOOHO-
palMOHAIBHBIX YPABHEHUM, IPUMEHATh METOJ MHTEPBAJIOB I PpELICHUs
HEPABEHCTB;

CBOOOJAHO ONEPUPOBATH MOHATHUAMH: MHOT'OYJIEH OT OJHOM NEepEeMEHHOM,
MHOTOWIEH C IebIMU K03 (pUIIeHTaM1, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEIEHUE
MHOIO4YJIEHa Ha MHOIOYJIEH C OCTaTKoM, TeopeMy be3y m Teopemy Buera s
peneHus 3a1ad;

CBOOOAHO ONEpUPOBATH MOHATHSAMHU: CHCTEMA JIMHEHHBIX YypaBHEHMUIA,
MaTpula, ONpPENEIUTENb MaTpuubl 2 X 2 U €ro TIeOMETPUYECKHH CMBICIH,
WCIOJIb30BATh CBOWMCTBA OMPEACHUTENST 2 X 2 17 BBIYKMCICHUS €r0 3HAYCHMUS,
NPUMEHATh ONPENEIUTENN JUIsl PELICHUS CUCTEMBbl JIMHEWHBIX YPAaBHEHHIA,
MOJIEJIMPOBATh pEaJbHbIE CUTyalluH C MTOMOUIBIO CUCTEMbI JIMHEHHBIX YpPaBHEHUM,
UCCIIEIOBATh IIOCTPOEHHBIE MOJEJIM C TOMOUIBI0O MAaTpULl W OIpPEAEINUTENEH,
MHTEPIPETUPOBATH MOJyYEHHBIN pE3yJbTarT;

UCIOJIb30BaTh CBOWMCTBA JEHUCTBUA C KOPHSIMHM Il MpeoOpa3oBaHuUs
BBIPAKCHUH;

BBIITOJIHATBH NPE00Pa30BAHUS YMCIIOBBIX BBIPAXKEHUM, COAEPKALIUX CTEIIEHH C
palMOHAJIEHBIM IOKA3aTeINEM;

UCIOJIb30BATh CBOICTBA JorapupmMoB 1A npeodpa3oBaHUs
norapu(pMUUECKUX BbIPAXKEHUH;

CBOOOJIHO OIEpUPOBAaTh MOHATHUSAMU: HPPAIMOHATBHBIC, MOKA3aTelIbHbIE U
Jorapu(pMUYECKUE YPaBHEHHSI, HAXOJUTh X PEIICHHS C TOMOLIBI0 PABHOCUIBHBIX
[IEPEXOJI0B WJIM OCYILECTBIISIS IPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIIBI i peoOpa3oBaHus
TPUTOHOMETPUUECKHUX BhIPAKEHUI;

CBOOOJIHO ONEpUpOBaTh TMOHSATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh HeoOXoaumble  (QOpMyJBl Ui  pElIeHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHIA,

MOJIEJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBJATH
BBIPQ)KEHHS, ypaBHEHHUS, HEPABEHCTBA [0 YCJIOBHUIO 3a/Jadyd, MCCIEI0BATh
MOCTPOEHHBIE MOJIETH C UCIOJIb30BAHKMEM allrapaTa aareOphl.

DYyHKUMH U TpaUKu:

CBOOOIHO OMEpPUPOBATH MOHATHUSAMU: (DYHKITUS, CITOCOOBI 3a/aHus (DYHKIIHH,
B3aMMHO oOOpaTHble (QYHKUMH, KOMOO3UMUMA (yHKUMHA, Tpaduk QyHKUIUH,
BBITIOJIHATD 3JIEMEHTApHbIE ITpeoOpa3oBaHus rpauKoB PyHKIHUI;

CBOOOZHO OMEPUPOBATH MOHATHSAMHU: OOJACTH ONPEICICHUS U MHOXKECTBO
3HauYEHUI QYHKINH, HYyTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJIHO OIEpPUPOBATH MOHATHUSAMHU: UYETHbIE M HEU€THbIE (PYyHKIUH,
nepuoanYecKrue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTA (DYHKIIMU, MAKCUMyMBbI U
MUHUMYMBI (DYHKIIMU, HauWOOJbIIIEE M HaWMEHbIee 3Ha4YeHHe (QYHKIMH Ha
MIPOMEXKYTKE;

CBOOOJIHO OINEPHUPOBATH MOHATHIMH: CTENEHHAs (QYHKIUS C HATYPaJIbHBIM H
HEeNbIM TMOoKa3aTejaeM, IpauK CTENeHHOW (YHKIHUU C HATYypalbHBIM U IIEJIbIM
nokasatesieM, rpaduk KOpHS N-Oi CTENeHH Kak (PYHKIIMM OOpaTHOM CTENEeHH C
HaTypaJbHBIM ITOKa3aTelNeM;

ONEepUpPOBATh MOHATUSIMH: JHHEHHAS, KBaJpaTUYHAsI U IPOOHO-THHEWHAS
(GyHKIHUU, BHITOIHAT 3JIEMEHTAPHOE UCCIIEIOBAHKE U MIOCTPOEHUE UX IpadUKOB;

CBOOOJIHO OMEpUpOBaTh MOHATHAMH: IOKa3aTeldbHas M Jorapu@muuecKas
(GYHKIIMM, UX CBOWCTBA M TpaduKH, HCIONb30BaTh MX TpauKu AN peHIeHUs
YpaBHEHHU;

CBOOOJIHO ONEpUPOBATh MOHATUSIMHU: TPUTOHOMETPUYECKAS] OKPYKHOCTb,
orpesieTieHNe TPUTOHOMETPHUUECKUX (PYHKITHI YHCIOBOTO apryMEHTa;

UCIONBb30BaTh rpaduku  (QyHKIUNA JUIsl  WCCIEIOBAHUS MPOIIECCOB U
3aBUCHUMOCTEN TPU PEIICHUH 3a/a4y U3 JIPYruX Y4eOHBIX MPEIMETOB U PeabHON
’KU3HU, BBIpaXaTh (HOpMyJIaMy 3aBUCUMOCTH MEXY BEIMUYNHAMU;

HauaJjia MaTeMaTH4YeCKOro aHAJIM3A:

CBOOOJIHO OMEpUpOBaTh MOHATHUAMHU: apuMeThdeckass M TeoMeTphudecKas
nporpeccusi, 6eCKOHEYHO yObIBaloIlasi TeOMETPUUECKasl MPOrpeccusi, JUHEUHbIN U
HKCIOHEHIUATIBHBIA POCT, (HOPMYyJIa CIOKHBIX POIEHTOB, UMETh MTPEICTABICHHUE O
KOHCTaHTE;

UCIOJIb30BaTh MPOrPECCUM Il PEHIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOZHO OIEPUPOBATH MOHIATHIMU: MTOCIEA0BATENBHOCT, CIOCOOBI 3aJaHUs
MIOCJIEIOBATENIbHOCTEN, MOHOTOHHBIE M OTFPAHUYEHHBIE IOCIEN0BATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUSI MATEMAaTHYECKOrO aHajdu3a Kak aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJIHO OTMIEPUPOBATH MOHSATHUSIMU: HEMPEPHIBHBIE PYHKIIMH, TOYKH pa3pbiBa
rpaduka GYHKIIMH, aCHMIOTOTHI Tpaduka GyHKIUH;

cBOOOJIHO OMepHpoBaTh MOHATHEM: (YHKIUS, HEMpepbIBHAsS Ha OTpPE3KE,
MPUMEHSTh CBOMCTBA HEMIPEPBIBHBIX (PYHKLMH 1JIs1 pelIeHus 3a1ay;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: TIEpBas U BTOpas MPOU3BOJHBIE
dbyHKIIMM, KacaTenbHas K Tpaduky QyHKITUY;

BBIYUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BE/ICHHS, YACTHOTO U KOMIIO3UIIUU
NBYX (YHKIIMH, 3HATh IPOU3BO/IHBIE JIIEMEHTAPHBIX (DYHKIIHH;

UCIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKUIl CMBICT MPOU3BOJHOM ISt
pelIeHus 3a1a4.

MHo:xecTBa M JIOTMKA:

CBOOOAHO  ONEpPUPOBATh  MOHSATUSMHU:  MHOXECTBO, ONEpaluu  Haj
MHOXECTBAMU;

UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JUisi ONMCAHUS PeaTbHBIX
IPOLIECCOB U SIBJICHU, TPU PELICHUU 33]1a4 U3 APYTUX YUYEOHBIX IPEIMETOB;

CBOOOZHO ONEPUPOBATH TMOHATUIMH: OMNpElIeSieHue, TeopeMa, ypaBHEHHe-
CIIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO O0BEKTA, JOKA3aTEeIHCTBO, PABHOCHILHBIE
ypaBHEHUS U HEPABEHCTRBA.

K konmy oOyuenuss B 11 kjacce oOydaromuiicsi MOJMYYUT CIIEAYIOIINE
peIMETHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anre0pa 1 HayaJla MaTEMaTUYECKOro aHaIN3a»:

Yucsia 1 BIYUCIEHUS:

CBOOOIHO ONEPUPOBATH MOHITUIMU: HATYPAJIBHOE U LIE0€ YKCII0, MHOYKECTBA
HaTypaJbHbIX U LEIbIX YHCEI, UCIOJIb30BATh MPU3HAKU JAEIUMOCTU LEJIbIX YUCEN,
HOJ/l nm HOK HarypanpHbBIX 4Wcen A pelIeHUs 3a7ad, NPUMEHATH aJTOPUTM
EBxmmna;

CBOOOZHO OMNEpPUPOBATH TMOHATHEM OCTaTKa 10 MOMYJI0, 3alUChIBATh
HaTypajbHbIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OINEpPUPOBATh MOHATUSIMH: KOMIUJIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTaBJIATh KOMIUIEKCHBIE YHCIA B aireOpanyeckorl u
TPUTOHOMETPUUYECKON (opMe, BBHITIOIHATh apu(PMETHUECKUE ONEpaIliu ¢ HUMU U
n300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH.

YpaBHeHNs U HepaBeHCTBA:



CBOOOJAHO OMNEPUPOBATh MOHATHUSAMH: HpPPALHUOHAJIbHBIE, MOKA3aTebHbIE U
norapu(MUYECKUE HEPaBEHCTBA, HAXOAUTb MX PEHIEHUS C  IOMOILBIO
PaBHOCWJIBHBIX NIEPEXOJIOB;

OCYILECTBISITH OTOOp KOpHEH TMpU PEUICHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS,

CBOOOJIHO OIEPUPOBATH IMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHITh  HEOOXOAMMbIE (OPMYJBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYIMHOCTh YPABHEHUU U
HEPABEHCTB, PABHOCWIBHBIE CHUCTEMBI U CHCTEMBI-CIEACTBUS, HAXOIUTh PELICHUS
CUCTEMBI M COBOKYITHOCTEN pallMOHAJIbHBIX, HPPALMOHAIBHBIX, [TOKA3aTEIbHbIX U
Jorapu(pMUYECKUX YPABHEHUI U HEPABEHCTB;

pemars palroOHaJbHbIE, UppalrOHaJIbHBIE, [IOKa3aTelbHBbIE,
aorapuMUYECKUEe U TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
CoJeprKaIle MOYJIN U apaMETPHI;

OPUMEHSATH TpadruuecKre METO/IbI JIJIsl pEelIeHUs] YPAaBHEHUN U HEPABEHCTB, a
TAKKE 3a/1a4 C IapaMeTPaMH;

MOJIEJIMPOBATh pE€albHbIE CHUTyallMM Ha s3bIKE aureOpbl, COCTaBJIATH
BBIPDO)KCHHS, YpPaBHEHHUs, HEPaBEHCTBA M HX CHCTEMbl [0 YCJIOBHIO 3aJayH,
UCCIIEZI0BATh IIOCTPOECHHBIE MOJEIM C HCIIOJIB30BAaHMEM amnmnapara anreOphl,
MHTEPNPETUPOBATH MIOJYYEHHBIN PE3YyJIbTaT.

DYyHKUNH U rpaUKH:

CTpOUTh TpaduKh KOMHO3UUMU (GYHKUUA C TOMOIIBIO 3JIEMEHTapHOro
UCCIIEZIOBAHMSI U CBOMCTB KOMITO3UIIMU JBYX (PYHKIIUH;

CTPOUThH F€OMETPUYECKHE 00pa3bl YpaBHEHUI U HEPABEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOAHO OINEpPUPOBaTh MOHATUSAMU: TrpadUK TPUTOHOMETPHUYECKUX
byHKIUI;

OpUMEHATh (YHKUMU JJII MOJEIUPOBAHUS M HUCCIENOBAaHMS pealbHBIX
IIPOLIECCOB.

Hayana maTtemMaTH4ecKOro aHaju3a:

UCMOIb30BaTh MPOU3BOIHYIO JIJIsl UCCIIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HAUOOJbIIEe U HAMMEHbBIIIEe 3HAYCHUS (DYHKIIMHM HENPEPHIBHON Ha
OTpE3KE;

UCIOJIb30BaTh IMPOM3BOJHYIO ISl HAaXOXXIEHUS HAWIYYIIEro pEIICHUs B
MPUKJIAHBIX, B TOM YHCJE COIIUATbHO-I)KOHOMUYECKU X, 3a7a4ax, 1JIsl ONpeIeICHMS
CKOpPOCTH U YCKOPEHMsI Mpoliecca, 3aJaHHOro (opMyJIoi Ui rpaukom;



CBOOOTHO ONEPHPOBATH TOHITHAMHU: TEpBOOOpa3Has, OMPEACIEHHBIN
WHTETpaJl, HAXOIUTh TEPBOOOPA3HBIC JIIEMEHTAPHBIX (YHKIWNA W BBIYHCIATH
unTerpan no popmyne Hetotona-Jleitbnua;

HAXOJUTh TUIOMIAAH TUIOCKUX (GUTYP U OOBEMBI TEJ C TOMOIIBIO WHTETPaia;

UMETh TIPEACTABJICHHE O MAaTeMaTHYECKOM MOJICIMPOBAHUU Ha IPUMEPE
cocraBieHusl MU PepeHITHaTBHBIX YPaBHEHU;

pemaTh MPUKIATHBIC 3a7a4d, B TOM YHCJIE COIUAIBLHO-D)KOHOMHYECKOTO W
(du3znUecKoro xapaxkTepa, CpeACTBaMH MaTEMAaTHIECKOTO aHAIIN3A.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NporpamMMsl Bceero Kontpoabubie | Hpakrueckue o0pa3oBare/bHbIE
padoTshI padoThI pecypes:
MHO0X€eCTBO JEeHCTBUTEILHBIX YUCEI.
1 MHorowiensl. PanimonanbHbIE ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuuu u rpaduku. CreneHHas GyHKIUS C 12 1
L[EJIBIM TIOKa3aTeNeM
3 ApudmeTrueckuii KOpeHb N-0il CTENeHH. 15 1
HppauuroHansHbIe ypaBHEHUS
4 [TokazarenpHast pynkuus. [lokasarenbHbIe 10 1
ypaBHEHUS
5 Jlorapupmuueckas GyHKIUS. 18 1
Jlorapudmuueckre ypaBHEHUS
6 Tpuronomerpuyeckue BIpaKEHUS U 29 1
yYpaBHEHUS
[TocnenoBaTenbHOCTH M IPOTPECCUU 10 1
HenpepeiBabie pyakmun. [IponszBoanas 20
9 [ToBTOpEeHME, 06001IEHIE, CHUCTEMATH3AIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 136 10 0




11 KUIIACC

Kosaun4yecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NporpamMmbl Bcero Konrponpmnre |~ Hpaktirieckie o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypen
1 Wccnenoanue GpyHKINN ¢ TOMOIIBIO 29 1
MIPOU3BOTHON
2 [TepBooOpazHas u HHTETpA 12 1
3 I'paduky TpUrOHOMETPUYECKUX (PYHKITH. 14 1
Tpuronomerpudeckrie HepaBeHCTBA
4 HppatnmonanbpHeie, MOKa3aTENbHBIE U 24 1
norapudmMuyecKre HepaBeHCTBA
5 KommiekcHble uncna 10
6 HarypanbHubie u 1ienbie yncna 10
Cucrembl pallMOHATBHBIX, UPPAITUIOHATHHBIX
7 MMOKa3aTeJIbHBIX M JIOTapH PMUIECKUX 12 1
YpaBHEHHI
8 3amaun ¢ mapaMeTpaMu 16 1
9 [ToBTOpeHHe, 06001IeHIE, CHUCTEMATH3AIHS 16 5
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara nppossbie
n/n Tema ypoka Bceero Kontpoabubie | - Hpakruieckue i[syqemm :63):;03aTeHLHLIe
padoThI padoThI pecypen:
1 MHOk€ecTBO, onepaiu Haj 1
MHO>KECTBAaMH M X CBOWCTBA
2 Huarpammsbl Diinepa-Benna 1
IIpumeHneHne TeopeTuKo-
3 MHO>KECTBEHHOI'O anmnapara Jjis peleHus 1
3aj1a4
Parmonansueie uncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIE APOOU, MPOLIEHTHI, 1
0eCKOHEYHbIE EPUOIUUYECKHIE TPOOH
Pannonanehele yncna. OObIKHOBEHHBIE U
) JecATUYHbIE APOOU, TPOLIEHTHI, 1
OECKOHEYHbIE MEPUOANYECKUE IPOOHU
5 [Tpumenenue apoOeii U MPOLEHTOB IS 1
pelIeHus TPUKIAJHBIX 33134
7 [Ipumenenue apoOeit U IPOIEHTOB IS 1
pelIeHus TPUKIAIHBIX 33134
8 JlelictBuTENBHBIC Ucia. PallnoHaIbHBIE U 1
UppalyoHaIbHbIC YKCIIa
9 ApudmeTtnueckue onepanum ¢ 1

JICMCTBUTEIbHEIMH YHCIIaMHU




10

Mopynb AeMCTBUTENBHOTO YHCTIA U €r0
CBOliCTBa

11

[TpuOnmxkEHHBIE BHIYMCICHMSI, PAaBUIIA
OKPpYIJICHUA, IPUKHUJIKA U OLICHKA
pe3yabpTara BEIYMCICHUI

12

OCHOBHBIE METO/IbI PEIICHUS LIETBIX U
IpOOHO-palMOHATBHBIX YpaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PELICHHUS LIETbIX U
IpOOHO-PAIIMOHANIBHBIX YPAaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELICHUS LIEbIX U
JIpOOHO-pallMOHANTBHBIX YpaBHEHUH U
HEpaBEHCTB

15

MHOro4ieHsl OT OJHON IEPEMEHHOM.
Jlenenne MHOro4JieHa HAa MHOTOYJIEH C
octatkoM. Teopema bezy

16

MHOTOYICHBI C IETBIMH
koapduuuenramu. Teopema Buera

17

Pemenue cucreM TMHENHBIX YpaBHEHUN

18

Pemenue cucreM TMHENHBIX ypaBHEHUN

19

Marpuiia CUCTEMBI TMHEHHBIX YPABHEHHUIA.

OnpenenuTenb MaTPUIIBI 2X2, €ro
TEOMETPUYECKUI CMBICI U CBOWCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS

20

Omnpenennrens MaTpuLbl 2X2, €ro
T€OMETPUYECKUI CMBICI U CBOWCTBA;
BBIUKCJIEHUE €r0 3HAYEHUS




21

[IpuMeHeHue onpenenuTens s pereHus
CHUCTEMBI JIMHEWHBIX YPaBHECHUI

22

Pemenne nmpukiagHeIxX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEHHBIX YPaBHEHUN

23

Pemenue nmpukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHECHUMN

24

Kontponbras padota: "PannonansHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JMHEHHBIX ypaBHEHUI"

25

OyHKIHUSA, CIIOCOOBI 3aJaHusI (PYHKIIUU.
B3aumHo oOpaTHbIe QYHKITUH.
Kommnoszumus dhyHkimii

26

I'padux byakmum. InemeHTapHbBIE
npeoOpazoBanus rpadukoB GyHKINI

27

OO6nacTh ornpeneneHrs U MHOKECTBO
3HaueHud Gpynkruu. Hymn Gyakmmm.
[TpomexxyTKkH 3HaK MOCTOSTHCTBA

28

YErHble 1 HEYETHBIE (PYHKIINH.
[Tepuonuueckue GyHkuuu. [IpomMexyTku
MOHOTOHHOCTH ()YHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI () yHKIIHH.
HawuGomnpiee 1 HanMeHbIIee 3HaUCHNE
(GYHKIIUM Ha IPOMEKYTKE

30

JluneitHas, KBagpaTUUHAs U IPOOHO-
nUHEeHHas QyHKIUH

31

DneMeHTapHOe UCCIeOBaHNE U
nmocTpoeHue rpa@ukoB dTUX HyHKITHI




BHGMCHTapHOC HUCCICIOBAHUC U

32 .
nmocTpoeHue rpaukoB dTUX HyHKITHI

33 CrerieHb ¢ 11eTBIM TOKa3aTeaeM. bunom
Hsrotona

34 Crerienb ¢ 11eTbIM MOKa3areaeM. bunom
HrroTona
CreneHHast QyHKIMSI C HaTypaJlIbHBIM U

35 neasIM nokasareiieM. EE cBoiicTBa u
rpaduk

36 Konrponsnas padora: "Crenennas
¢byukuus. E€ cBoiictBa u rpaduk”

37 ApudmeTnueckuil KOpeHb HaTypalbHON
CTENEHU U €r0 CBOICTBA

38 ApudmeTruecKkuii KOpeHb HaTypaJlbHON
CTETIEHU U €r0 CBOWCTBA

39 [Ipeo6pazoBanus YHCIOBBIX BhIPAKEHUH,
COJICpKAIIUX CTEIICHN U KOPHH

40 [IpeoOpazoBaHms YHCIOBBIX BRIPAKCHUM,
COJIEpXKAIIUX CTEIICHU U KOPHH

41 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIepKallKX CTEIIEHNU U KOPHH
WpparnmonansHbie ypaBHeHUsI. OCHOBHBIE

42 METO/TBI PEIICHUS UPPATHOHATBHBIX
YpaBHEHUI
Uppatnmonansueie ypaBHeHUSI. OCHOBHbBIE

43 METO/Ibl PEIICHUS] UPPAIIIOHATBHBIX

YpaBHEHUI




WppanmonansHele ypaBHeHUs. OCHOBHbIE

44 METO/Ibl PEIICHUS HPPAITMOHATBHBIX
YpaBHEHUI

45 PaBHOCHIIbHBIE TTEPEXO/IbI B PELIEHUN
UppalOHAIbHBIX YPaBHEHUM

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PEIICHUN
UppalMOHATIbHBIX YPaBHEHHM

47 PaBHOCHIIbHBIE TTEPEXO/IbI B PELICHUN
UppalMOHAIbHBIX YPaBHEHUM

48 PaBHOCHIIBHBIE NTEPEXO/IBI B PELIEHUH
UppalMOHATILHBIX YPaBHEHHIMA
CoiicTBa 1 rpaduk KOpHS N-Oi CTENEeHU

49 KakK (QyHKIMH OOpaTHOW CTENEHU C
HaTypaJIbHbIM IOKa3aTeleM
CoiicTBa 1 rpaduk KOpHs N-0if cTenenu

50 KakK (pyHKIMH OOpaTHOW CTENEHU C
HaTypaJIbHbIM TOKa3aTeleM
KonTponbhas pabora: "CsolicTBa u

ol rpaduK KOpHS N-0O¥ CTENeHHU.
HppannonansHele ypaBHEeHUA"

52 Crenensb ¢ paliMOHaIbHBIM [TOKA3aTENEM U
e€ CBoiiCTBa

53 CreneHb C pallMOHaIbHBIM [TOKA3aTENEM U
e€ CBOICTBA

54 CreneHb C paliioHaIbHBIM MTOKA3aTeNIeM U
e€ CBONCTBA

55 [TokazarenpHas GyHKIUSA, €€ CBOWCTBA U

rpaduk




Hcnonb3oBanue rpapuka GyHKIUU AT

56 - 1
pelieHus: ypaBHEeHU
Hcnons3oBanne rpaduka KIUH JJIs

57 1
pelIeHNs] ypaBHEHUN
[Toxa3zatenbHble ypaBHeHHS. OCHOBHBIC

58 METO/IbI PEIICHUS TTOKA3aTENbHbBIX 1
YpaBHEHUI
[TokazarenbHble ypaBHEeHN. OCHOBHbBIE

59 METO/IBI pEIICHHS TIOKa3aTeTbHBIX 1
YPaBHEHUI
[TokazarenbHble ypaBHeHUs. OCHOBHEBIE

60 METO/IbI PEIICHUS TOKA3aTENbHbBIX 1
YpaBHEHUI

61 KonTponbhas paborta: "[lokazarenbHas 1
¢bynkius. [TokazarenbHble ypaBHEeHUS"

62 Jlorapudwm uucna. CBoiicTBa jgorapudma 1

63 Jlorapudwm uncna. ColicTBa Jorapudma 1

64 Jlorapugwm uncna. CpoiicTBa orapudma 1

65 JlecsiTHUHBIE ¥ HATYpaJIbHBIE JIOTApU(MBI 1

66 JlecsiTUUHBIE U HATYpaJibHbIE JIOTapu(MbI 1

67 [IpeobGpa3zoBaHue BeIpaKECHUH, 1
COZEPIKaIIMX JIOTapH (PMBI

68 ITpeoOpa3oBaHue BhIpAXEHUH, 1
COZIEPIKaIMX JIoTapu (PMBI

69 [Ipeobpa3zoBaHue BRIpaKEHUH, 1
coJiepKammux jJorapudmbl

70 Jlorapudmuueckas GpyHKIms, €€ CBOHCTBA 1

u rpaduk




Jlorapudmuueckas GpyHkIus, e€ cBOHCTBa

71
u rpadux

79 Wcnonb3oBanue rpapuka GyHKIUU A5
pelIeHNs] ypaBHEHUN

73 Hcnonp3oBanue rpaduka GyHKIUN 715
pelleHns: ypaBHEHUH
Jlorapudmuueckue ypaBHEHHUs.

74 OCHOBHBIE METO/IbI PEIICHHS
sorapu(MUYECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHHS.

75 OCHOBHBIE METOJIbl PEIICHUS
JorapupMUIECKUX ypaBHEHUH
Jlorapudmuueckue ypaBHEHHUs.

76 OCHOBHBIE METOJIBI PELICHUS
JorapupMUYECKUX ypaBHEHUI

77 PaBHOCHIIBHBIE NIEPEXO0/IbI B PEILICHUH
JOrapu(pMUYECKUX ypaBHEHUH

78 PaBHOCHITBHBIC TIEPEXO/IbI B PEIICHUN
norapu(pMUYECKUX YpaBHECHUN
KonrtponbHas pabora:

79 "Jlorapudmuyeckas QyHKIHS.
Jlorapudmuueckne ypaBHeHUs"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHI'€HC
YHCIOBOTO apryMeHTa

82 ApKcHHYC, apKKOCHHYC M apKTaHI'€HC

YHUCJIOBOTO apryMeHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCIOBOIO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,

84 OTIpeieNIeHHe TPUTOHOMETPUIECKIX
(YHKIIMI YUCTTOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OTIPEICIICHNE TPUTOHOMETPUIECKUX
(GYHKIMI YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHYECKHE
bopmyb

87 OCHOBHBIE TPUTOHOMETPHYECKHE
bopMymbl

88 OCHOBHBIE TPUTOHOMETPHUECKUE
bopmyIbt

89 OCHOBHBIE TPUTOHOMETPHYECKHE
hopMyITBI

90 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHHUN

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUN

92 IIpeoOpa3oBaHne TPUTOHOMETPUUECKUX
BbIpaKEHUI

93 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUN

94 Perienue TpuroHoMeTpuYECKUX
YpaBHEHUI

95 Pemienue TpuroHoMeTpuYeCcKux

YpaBHEHUI




Pemenue TPUTOHOMETPUUICCKUX

96 .
ypaBHEHUI

97 Pemrenue TpuroHoMeTpUIECKUX
YpaBHEHUI

98 Pemenne TpuroHomMeTpuyecKux
YpPaBHEHUI

99 Pemenne TpuronHoMeTpruyecKux
YpaBHEHUI

100 Pemrenue TpuroHOMeTpUIECKUX
YPaBHEHUI
KonTponbnas pabora:

101 "TpUroHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKUE YpaBHEHUS"
[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS

102 nocyenoBaTenbHocTe. Merog
MaTeMaTU4eCKON MHIYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIC

103 MOCIIEIOBATEIBHOCTH. VIcToprs aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 I'eoMmeTpuueckas nporpeccust

106 BeckoneyHo yObIBatoIIas reoOMeTpUIECKast
IIPOrpeccust

107 CymmMma OeckoHeuHO yObIBaromIen
reOMETPUYECKON Mporpeccuu

108 JIMHEWHBIN ¥ SKCIIOHEHIIMATIbHBIA POCT.

Uucno e. Dopmyra CIOKHBIX TPOLIEHTOB




JIMHEVHBINM U YKCIOHEHIMAIBHBINA POCT.

109
Yucno e. Dopmyra CIOKHBIX TPOIIEHTOB
Hcnons3oBanue nNporpeccuu st

110 pELICHNs PEATBbHBIX 3a4a4 ITPUKJIIAHOTO
Xapakrepa

111 KonTponbnas pabora:
"[TocnenoBaTebHOCTH U TIporpeccun’”

112 HenpepsiBHBIE hyHKIIMH B X CBOMCTBA

113 Touka pa3psiBa. ACUMITOTHI IpauKOB
byHKIMi

114 CpoiicTBa pyHKIIMII HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa GyHKIMI HEMTPEPHIBHBIX HA
OTpEe3Ke

116 MeTo MHTEpPBAJIOB 111 PELLIEHUS
HEPaBEHCTB

117 MeTo MHTEpPBAJIOB ISl PEILICHUS
HEPABEHCTB

118 MeTo MHTEpPBAJIOB ISl PEILIEHUS
HEPABEHCTB

119 [IpumeHeHre CBOMCTB HEMPEPBIBHBIX
GYHKIUH [UT pereHns 3a1a4q

120 IIpumeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUMH U1 pereHus 3aaa4y

121 [TepBas u BTOpas Mpou3BOHbIC (PYHKIIMH

122 Onpenenenue, reOMETPUYECKUN CMBICI

MPOU3BOAHOMN




Omnpenenenue, Gpuznyeckuil CMbICI

123 3 1
MIPOU3BOTHON

124 VYpaBHeHUE KacaTelnbHON K rpaduKy 1
GbyHKIIUH

125 VYpaBHeHHE KacaTeIbHON K rpapuKy 1
byHKIMH

126 [Ipou3BoHBIC STIEMEHTAPHBIX () YHKIIUNA

127 [Tpou3BoHBIC dIIEMEHTAPHBIX PYHKIUI

128 [IpousBoiHAS CYMMBI, IPOU3BEACHUS, 1
YaCTHOTO M KOMIO3HUINU (DYHKIUI

129 [IpousBoiHAast CyMMBI, IPOU3BEACHUS, 1
9aCTHOTO M KOMITO3HMIIHH (DYHKITHIT

130 [Tpou3BoaHast CyMMBI, IPOW3BECHNUS, 1
YaCTHOTO W KOMITO3HMIINH (DYHKITUI

131 Konrponsnas padora: "[IpousBoanas" 1 1

132 [ToBTOpEeHmE, 00600IICHME, 1
cUCTeMaTu3anus 3HaHui: "YpaBHeHus"

133 [ToBTOpeHue, 0600mEeHue, 1
cucremMaTu3auus 3HaHui: "OyHkuun"

134 HroroBast KOHTpOJIbHAsT paboTa

135 HroroBas kKoHTpoOJbHAs paboTa

136 [ToBTOpCHME, 0606HIGHI:IG, 1
CHCTeMAaTU3alus 3HAHUN

OBIEE KOJIMYECTBO YACOB I1O 136 10

[TPOTPAMME




11 KUIIACC

Ne
n/n

Tema ypoka

KosaunuyecTBO 4acoB

KonTpoanubie
Bcero P
padoThI

IIpakTnueckue
padoTbI

Jlara
U3y4eHHs

JJIeKTPOHHbIE
uM(ppoBbIe
oOpa3oBare/ibHbIE

pecypchl

IIpuMeHeHne TPOU3BOAHON K
uccie0BaHuI0 QYHKIMHA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprMeHeHne Mpou3BOJHON K
WCCIIEZIOBAHUIO (PYHKIIHMIA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne TPOU3BOAHON K
HccenoBaHui0 G YHKIMA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne TPOU3BOAHON K
uccie0BaHuIo0 (DYHKIMHA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMeHeHne Mpou3BOJHON K
WCCIICZIOBAHUIO (PYHKIIHMIA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpuMeHeHne TPOU3BOAHON K
Uccie0BaHu0 QYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenrne HanOoJIbIIEro U

HaMMEHBILIEr0 3Ha4E€HUsl HENPEPBIBHON

(bYHKIIUHM Ha OTpe3Ke




Haxoxxnenne HanOobIIero u
HAaUMEHbIIIEr0 3HaYeHHs HETIPEPBIBHOM
(byHKIIMM Ha OTpe3Ke

Haxoxnenne HanOoJIBIIETO U
HaMMEHBIIIETO 3HAY€HUS HEPEPBIBHOM
(GbyHKIIMM Ha OTpE3Ke

10

HaxoxneHne HanOonIbIIero u
HAUMCHBIIIETO 3HAYCHHS HETIPEPBIBHOM
(GYHKIIMM Ha OTpe3Ke

11

HaxoxneHue HanbonpIero u
HAUMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM

(byHKIMM Ha OTpE3Ke

12

HaxoxneHne HanOonIbIIero u
HAUMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(bYHKITMH Ha OTpe3Ke

13

[Ipumenenne nporu3BOIHOMN IS
HaXO0’KJICHUSI HAWJTYUIIEro PEelICHUS B
MPUKJIAJAHBIX 33]1a4ax

14

[IpumeneHne nporu3BOIHOMN IS
HAXO0KJIEHUSI HAWJTYUYLIEro pEeICHUS B
MPUKJIAJHBIX 3a1a4ax

15

[IpumeneHnue npou3BOIHOM ISt
OTIPEICIICHUSI CKOPOCTH U YCKOPEHUS
rporiecca, 3aIaHHOTo (POPMYIION WIH
rpagpukoM

16

[Ipumenenne nporu3BOIHOMN IS
ONPENEIICHUS] CKOPOCTU U YCKOPEHHUS




npoiiecca, 3aJaHHOTO (OPMYIION HITH

rpadpuxom

17 Komnozunus ¢yHkumii

18 Komnozumus GyHKImi

19 Komnozumus GyHKImi

20 I'eomerpuueckue o0pa3bl ypaBHEHUI Ha
KOOPJIMHATHOW TIOCKOCTH

21 I'eomeTpuyeckue oOpas3bl ypaBHEHUI Ha
KOOPJMHATHOM IIOCKOCTH

29 Kontponbras padora: "HccnenoBanue
GYHKIMIA ¢ TOMOIIBIO TPOU3BOIHON"

23 [TepBoobOpa3Hasi, OCHOBHOE CBOMCTBO
IEpBOOOPa3HBIX
ITepBooOpazHble IEeMEHTAPHBIX

24 ¢bynkimii. [IpaBuna HaxoXIeHUS
epBOOOPa3HBIX
[TepBooOpa3HbIe JIEMEHTAPHBIX

25 ¢byukuwmii. [TpaBuna Hax0XAeHUS
1epBOOOPa3HBIX

26 Nurerpan. I'eoMeTpru4eCKuil CMBICI
UHTerpana

97 Brruucnenne onpenenéHHoro nHTerpaia
o ¢popmyne HproTona-JleliOHuIa

28 Brruncienue onpenenéHHoro nHTerpaia
o ¢popmyne HeroroHa-JIeiOHuma

29 [Ipumenenue unTerpana s

HAXO0XICHUS TUIOMIA/ICH MIIOCKUX (UTYp




HpI/IMCHeHI/Ie HUHTCIrpajia st

30 Hax0XJAeHUsI 00bEMOB Tr€OMETPUUYECKUX
Ten

31 [Ipumeps! pemennit AU QepeHuanbHbIX
YpaBHEHUI

39 [Tpumeps! perienuit qudQepeHuanbHbIX
YpaBHEHUI
Matematrnyeckoe MOJeTUpPOBaHNE

33 pEATBHBIX TPOIIECCOB C TTIOMOIIBIO
mddepeHnanbHbIX ypaBHEHUH

34 Kontponbnas padora: "IlepBooOpa3Has u
uHTerpan”

35 Tpuronomerpruyeckue QyHKIMH, UX
CBOMCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBoOIicTBa U TpaduKu

37 TpuronomeTpudeckue QyHKIAH, UX
CBOIicTBa U TpauKu

38 TpuronomeTpudeckue QyHKINH, UX
CBoOIicTBa U TpaduKH

39 Tpuronomerpruyeckue QyHKIUH, UX
CBoOIicTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKUX

40 ypaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 ypaBHEHHUH C TTOMOIIBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHUIECKHUX

42 ypaBHEHHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

43 ypaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemenne TpuroHoMeTpruyecKux
HEPaBEHCTB

45 Pemenne TpuronomeTpuyeckux
HEPaBEHCTB

46 Pemenne TpuroHoMeTpudeCcKux
HEPaBEHCTB

47 Pemenne TpuronoMeTpruyecKux
HEPaBEHCTB
Konrponsnas padora: "I'paduxu

48 TPUTOHOMETPHUUSCKUX (PYHKITHIA.
Tpuronomerpuyeckue HepaBeHcTBa "

49 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTelbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELICHUS
NOKa3aTelbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHBIX HEPABCHCTB

59 OCHOBHBIE METOJIbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELICHUS

Jorapu(MUYECKUX HEPABEHCTB




OcHOBHEBIE MCTOJbI PCHICHUA

>4 JOrapu(pMUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/IBI PELICHUS
norapu(MUYECKIX HEPABEHCTB
56 OCHOBHBIE METOJIBI PELICHUS
JorapupMUYECKUX HEPABEHCTB
57 OCHOBHBIE METOJIbI PELLICHHUS
UppalMOHATIbHBIX HEPABEHCTB
58 OCHOBHBIE METOJIBI PELICHUS
UppalMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/Ibl PELICHUS
MppaIMOHAIHHBIX HEPABEHCTB
60 OCHOBHBIE METOJIBI PELICHUS
MppaIMOHAIHHBIX HEPABEHCTB
61 I'paduyeckue MeTOBI perIeHus
UppalMOHAIbHBIX YPaBHEHUI
62 I'paduaeckre METOIBI pelIeHsI
UppaIMOHATBHBIX YPaBHEHUH
63 I'paduyeckre METOIBI pelieHHs
MOKa3aTelbHbIX YPaBHEHUI
64 I'paduueckue MeTobI pereHus
MOKa3aTeIbHBIX HEPABCHCTB
65 I'paduueckue MeTObI perIeHus
Jorapu(MUYECKUX ypaBHEHUI
66 I'paduyeckue MeTobI perieHus
JOrapu(pMUIECKUX HEPABEHCTB
67 I'paduyeckre METOIBI pelieHHs

norapu(MUIECKUX HEPABEHCTB




68

I'paduueckue MeTOABI pelICHuUs
MOKA3aTeNbHBIX U JIOrapu(PMUYECKUX
YpaBHEHUI

69

I'padmueckue MeTobl perieHus
MOKa3aTeIbHbBIX U JIOTapU(PMUUECKUX
YPaBHEHUI

70

I'padnueckue MeTobI pelIeHus
MOKA3aTeNbHBIX U JIOrapu(PMUYECKUX
HEPaBEHCTB

71

I'padmaeckue MeTOABI pelIeHuUs
MOKA3aTENIbHBIX U JIOTapU(PMUIECKUX
HEPABCHCTB

72

Kontponbnas padoTa:
"NppatmoHanbHble, TOKA3aTEIbHbBIE U
JorapuMUYEcKue HepaBeHCTBA"

73

KommiekcHple uncia. Anredpandeckas u
TPUrOHOMETpUYeCcKas (pOpPMbI 3aIucu
KOMIIJIEKCHOTO YHCIIa

74

KommnekcHble uncna. Anredpanueckas u
TPUTOHOMETpUYECKask (POPMBI 3aIHCU
KOMIIJIEKCHOTO YHCIIa

75

Apudmetrueckue onepanum ¢
KOMILIEKCHBIMH YHCITIaMHU

76

Apudmernueckue onepanum ¢
KOMIIJICKCHBIMHU YU CJIaMU

7

N300paxeHre KOMIJIEKCHBIX YHCEN Ha
KOOPJIMHATHOW MIOCKOCTH




I/I306pa>KeHHe KOMIIJICKCHBIX YK CEJI HAa

8 KOOPJIMHATHOW TIOCKOCTH

79 ®opmyna Myaspa. Kopuu N-oit crenenu
13 KOMILIEKCHOTO Yncia

80 ®opmyiia Myaspa. KopHu N-oi creneHu
U3 KOMILIEKCHOTO Yncia
[IpumeHeHre KOMIUIEKCHBIX YUCEI IS

81 pemeHust GU3NIECKUX U TEOMETPUUIECKIX
3ajgau

82 Konrponsnas padora: "KomrmiekcHbie
yucia"

83 HartypanbHbie 1 11ebIe uncia

84 HatypanbeHbie u nensle yucia

85 [IpumeHeHre npu3HaKOB AETUMOCTH
LEIBIX YHCeT

86 [IpumeneHre NpU3HAKOB AETUMOCTH
LENBIX YHCEN

87 [TpumMeHeHne TPU3HAKOB JIEIUMOCTH
uensix yncen: HOJl u HOK

88 [TpuMeHeHne NPU3HAKOB JEIUMOCTH
nensix yucen: HOJL u HOK

89 [IpumeHeHre npu3HaKOB AETUMOCTH
LEJIBIX YHCEII: OCTATKU IO MOZYJIIO

90 [TpuMeHeHre NPU3HAKOB JICIUMOCTH
LENBIX YHCeN: OCTATKU MO MOIYIIO
[IpumeneHre NpU3HAKOB AETUMOCTH

91 LeNIbIX YHCEN: aropuT™ EBKinaa nmis

pelICHUA 3a4a4 B HEJIbIX YUCIIaX




92

Konrponsnas padora: "Teopus nemnbix
qucen"

93

Cucrema 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

94

Cucrema 1 COBOKYITHOCTb YpaBHEHHH.
PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CIIE/ICTBUS

95

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTE! PallMOHAIIBHBIX
YpaBHEHUI

96

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEW UPPALIMOHATIBHBIX
YpaBHEHUI

97

OCHOBHBIE METO/IbI PELICHUS] CUCTEM U
COBOKYITHOCTEH MOKa3aTEeIbHBIX
YpaBHEHUI

98

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEW MOKAa3aTENbHbBIX
YpaBHEHUI

99

OCHOBHBIE METO/IbI PELICHHS] CUCTEM U
COBOKYMHOCTEH JIorapu(pMUYecKux
YpaBHEHHI

100

OCHOBHBIE METOJIBI PELICHHUS CHCTEM U
COBOKYITHOCTEH JTorapu(hMUUECKUX
yYpaBHEHUI

101

[IprmeneHre cUCTEM K PEIICHUIO
MaTeMaTUYeCKUX 3aay U 3a7ay u3




pa3IuYHbIX 00IacTel HAyKHU U PeabHOM
KU3HH, UHTEPIPETaLUs NOTYyYEHHBIX
pe3yNbTaToOB

102

IIprMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4YeCKMX 3a/1a4 U 3a/1a4 U3
pa3INYHbIX 00J1acTel HAYKU U PEeaIbHOM
YKU3HH, MHTEPIIPETALUs [TOJy4EHHBIX
pe3yabTaToOB

103

[IprMeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTU4eCKMX 3a/1a4 U 3a/1a4 U3
pa3IMYHBIX 00JIacTel HAYKH U PEATbHOM
YKU3HU, UHTEPIIPETALUs IIOJyYEHHBIX
pe3yabTaToB

104

Kontponbras padota: "Cucremsr
paIMOHATBHBIX, HPPAMOHATEHBIX
MOKA3aTEeNbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUI"

105

PanyionaneHble ypaBHEHUS C
napameTpaMmu

106

PanmonanbsHbIe HEpaBEHCTBA €
rapaMeTpaMmu

107

PanmonansHBIE CHCTEMBI C napamMeTrpamMu

108

WppatmonanbHble ypaBHEHUS,
HEPABEHCTBA C IIapaMeTPaMHU

109

HppanuoHanbHbIe CUCTEMBI C
napameTpaMu

110

[TokazarenbHble ypaBHEHHs, HEPAaBEHCTBA
C mapameTpamu




111

IIokazaTenbHbIE CUCTEMBI C napamMeTpamu

112

Jlorapupmuueckue ypaBHeHus,
HEpaBEHCTBA C apaMeTpaMu

113

JlorapudmMuueckre CUCTEMBI ¢
napameTpamu

114

TpuroHoMmeTpudeckue ypaBHEHUS C
napameTpamu

115

Tpuronomerprueckue HEPaBeHCTBA C
rapameTpaMu

116

TpuroHomeTpuuecKre CUCTEMBI €
rapaMeTpaMu

117

[Toctpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJENIEH pealbHbIX
CUTYaLlUH C IOMOIIBbIO YPAaBHEHUM C
napaMmeTpaMu

118

ITocTpoeHue u uccnenoBanue
MaTeMaTUYECKUX MOJEINIEH PeaIbHBIX
CUTYyalliid C MOMOIIbIO CUCTEM
YpaBHEHUH C IapaMeTpaMu

119

ITocTpoeHue u nuccnen0BaHue
MaTeMaTUYeCKUX MOJEIIEN pealIbHbIX
CUTYyaLHi C IOMOILBIO CUCTEM
YpaBHEHUH C IapaMeTpaMHu

120

KonrponsHas pabora: "3agaun ¢
napaMerpamu”

121

[ToBTOpeHme, 06001IeHNE,
cucTeMaTu3alus 3HaHu: "YpaBHeHU"




122

[ToBTOpeHue, 06001IeHNE,
cucTeMaTu3alus 3HaHu: "YpaBHeHU"

123

[ToBTOpenue, o6o0IICHHE,
cUcTeMaTu3alus 3HaHUU: "YpaBHEHUS.
Cucrembl ypaBHeHU"

124

[ToBTOpeHue, 06001IeHNE,

n

cucreMaTu3anus 3HaHuii: "HepaBeHncTBa

125

[ToBTOpEeHHE, 0000IICHME,

cucremaTtuzanus 3Hanui: "HepaBencrra"

126

[ToBTOpeHue, 06001meHuE,

cucrteMaTu3anus 3HaHuii: "HepaBencrpa'

127

[ToBTOpEeHme, 0600IICHHE,
cucrteMatu3anus 3Hanuii: "[IpousBoaHas
u e€ npumeHeHue"

128

[ToBTOpeHue, 06001IeHNE,
cucrteMaTu3anus 3Hanuii: "[IpousBoaHas
U e€ npuMeHeHue"

129

[ToBTOpEeHme, 0600IICHHE,
cucreMatuzauus 3HaHui: "[IponsBoanas
u e€ npumeHeHue"

130

[ToBTOpeHme, 06001IeHNE,
cucreMaTu3anus 3Hanu: "MHTerpan u
ero npuMeHeHue"

131

[ToBTOpeHme, 06001IeHNE,
cucremMaTusauus 3HaHui: "OyHkun"

132

[ToBTOpeHme, 06001IeHNE,
cucreMaTu3anus 3Hanuii: "Oynkaun"




133 [ToBTOpeHue, 06001IeHNE, 1
cucreMaTtu3anus 3Hanuii: "OyHkuun"
134 Hrtorosas koHTpoapHas paboTta
135 HToroBas KOHTpoJbHAsA paboTa
136 [ToBTOpEHME, 0606H.I€Hlfe, 1
cUCTEMAaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOI'PAMME




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMOBI

10 KUIIACC
Ko .
IIpoBepsieMble peAMeTHBIE Pe3yabTaThbl 0CBOCHHUSI OCHOBHOM
NpoBepPsSIeMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero o0pa3zoBaHus
pe3yJbTara
1 Yucna 1 BEIYUCIIEHUS
11 OnepupoBaTh MNOHATHAMH: PALUOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs U JieCATUYHAsI IpO0b, IPOLIEHTHI
19 BoimonHATE  apu(MeTHUECKHe Oomepalud C  pPaAlUOHAIBHBIMU |
' JEUCTBUTEIbHBIMU YU CIAMHU
13 BoinonHATe  NpUOMMOKEHHBIE — BBIYMCIEHHUS,  WCIONB3YsS  IpaBUIIa
' OKPYTJICHHUSI, 1e1aTh MPUKUIKY U OLEHKY pe3yJIbTaTa BRIYUCIICHUN
OnepupoBaTh MOHATUSAMU: CTENIEHb C LENBIM NOKA3aTelleM, CTaHIapTHas
14 ¢dopma 3anucu JeHCTBUTENBHOTO YUCIA, KOPEHb HATYPaJIbHOM CTEINEHHU;
' UCMOJIb30BaTh MOJAXOAILYI0 (GOPMY 3amKcy ACHCTBUTEIbHBIX YUCEN JUIS
pelIeHus MPAKTUYECKUX 3a1a49 ¥ IPEICTABICHUS JaHHBIX
OnepupoBaTh MOHATHSAMHU: CHHYC, KOCUHYC M TAHI€HC IPOU3BOJBHOTO
1.5 yIila; MCIOJIb30BaTh 3allCh IPOU3BOJIBHOTO yria uyepe3 OOpaTHbIE
TPUTOHOMETpUYECKHE (QYHKIIUN
2 VYpaBHEHNUS U HEPABEHCTBA
OmnepupoBath MOHATUSAMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 paloHaIbHOE, HppalMoOHaIbHOE YpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHHE
99 BeimonHATe npeoOpa3oBaHMs TPUTOHOMETPUUYECKMX BBIPDAKEHUH U
' pelaTs TPUTOHOMETPUYECKUE YPABHEHHUS
BrImonHATE mpeoOpa3oBaHus HENbIX, PAUOHAIBHBIX U HPPAIIMOHATIBHBIX
2.3 BBIDOXEHUM M pEIIaTh OCHOBHBIE THIBI IENbIX, PAlUOHAIBHBIX H
MppalMOHAIbHBIX YPABHEHUM U HEPABEHCTB
54 IIpumeHsITh ypaBHEHMS M HEPAaBEHCTBA Ul PELICHHMsS MaTEeMaTHYECKUX
' 3a7a4 ¥ 3a/1a9 U3 Pa3InIHbIX 00J1acTel HAYKU U PeaTbHOM KU3HU
MopnenvpoBaTh peajbHbIE CHUTyallUM Ha S3bIKE aireOpbl, COCTaBIISATH
2.5 BBIPQKCHMSI, YPABHEHUS, HEPABEHCTBA 10 YCIOBUIO 3aJja4M, UCCIEA0BATh
MIOCTPOEHHBIE MOJIENIU C UCHOJIB30BAHUEM alllapara ajureopsl
3 OyHKIMYU U rpaduxu




OnepupoBaTh MNOHATUSAMH: (YHKIMSA, CHOCOOBI 3akaHUS  (QYHKIHH,

3.1 0o0nacTh OmpeneneHusT W MHOXKECTBO 3HAueHWW (YHKIWHU, Tpaduk
(byHKIIMY, B3aUMHO oOpaTHbIC (DYHKITUH
3.9 OnepupoBarh HOHSATHSAMH: YETHOCTP M HEYETHOCTh (YHKIMH, HYIU
' (GYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA
3.3 Hcnons3oBarh rpaduku GYHKIUEN I pEIICHHUS ypaBHCHUMA
34 Crpouts u uyMTaTh TpapuKH JUHEWHON (QYHKLIMU, KBaJApaTUYHOU
' (GbyHKIMH, cTeNeHHON (QYHKIUU C IIeTIbIM M0Ka3aTeneM
Ucnonb3oBare rpaduku GyHKIUA A7 UCCICAOBAHHUS TIPOIECCOB U
35 3aBHCUMOCTEH TpH pelIeHUH 3afad U3 APYTruX Y4eOHBIX MPEIMETOB H
' peaibHOM  KM3HHM, BbIpaXaTb (GOpMyJIaMH 3aBUCUMOCTH  MEXAY
BEJIMYMHAMU
4 Hauana maremarnueckoro anaimsa
41 OnepupoBaTh MNOHATHAMHU: TOCIEIOBATEIBHOCTh, apu(MeTHuecKas u
' reoMeTpruYecKasi Iporpeccuu
OmnepupoBaTh MOHATHSIMH: OECKOHEUHO YOBIBaOIlas IeoMeTpudecKas
4.2 mporpeccusi, CcymMmMa  OECKOHEYHO  YOBIBAaIOLIeH  TeOMETPHUYECKOi
IIPOrPECCUH
4.3 3amaBaTh MOCIEIOBATEILHOCTH PA3IMYHBIMH CIIOCOOAMU
44 Hcnonb3oBarh CBOMCTBA MOCIEIOBATEIBHOCTEN MW MPOTpeccuid ist
' pelIeHns pealbHbBIX 3a]a4 MPUKIATHOTO XapaKTepa
5 MHoecTBa 1 JIOTHKA
5.1 OmnepupoBath MOHATUSAMHU: MHOXKECTBO, ONIEPAllUU HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN —ammapar Ajis OMNHCaHUus
5.2 peabHBIX MPOLIECCOB U SBJICHUH, ITPH PEIICHUH 33139 U3 IPYTHUX YIEOHBIX
MIPEMETOB
5.3 OnepupoBaTh  NOHATUAMH:  OINpEACICHHE, TEOpeMa,  CIEeACTBUE,
JI0Ka3aTeNbCTBO
11 KUIACC
Kon .
IIpoBepsieMble MpeIMeTHbIE Pe3yabTAThl 0CBOEHUS] OCHOBHOIA
NpoBepPsSieMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeAHero 001ero 0opa3oBanmsi
pe3yJjbTara
1 Yucna v BIYUACIECHUS
OnepupoBaTh HOHATHSAMU: HATypajbHOE, LEJIOE YHCIIO; HCIOIb30BATH
1.1 NPU3HAKU JAETMMOCTH LENbIX YHUCEN, Pa3JIOKEHHE YHCiIa Ha IPOCThIE
MHOKUTENH JUIsl pEICHUs 3a/1a4
1.2 OmnepupoBath MOHATHEM: CTENIEHb C PAllMOHAIbHBIM [T0KA3aTEIEM




1.3

OnepupoBath MOHATHAMU: JIOTApU(PM UUCIA, JECATUYHBIC U HATYpAIbHbBIE
sorapudMbl

VYpaBHEHUS U HEPABEHCTBA

2.1

[IpuMeHsTH CBOWCTBA CTEMEHW Ui IpeoOpa3oBaHUS BBIPAXKEHUI,
OIEpUpPOBaTh IOHATUSAMU: I10KA3aTEIbHOE YpPAaBHEHHE M HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTENbHBIX YPAaBHEHUI 1 HEPABEHCTB

2.2

BoinonHsATe npeoOpa3zoBaHMsl BBIPAKEHUH, COAEPIKALIUX JIOrapU(PMBbL;
ONEepPUPOBATh MOHATUSAMU: JIOTApUPMHUUECKOE YPAaBHEHHE U HEPABEHCTBO;
pemaTb OCHOBHBIE TUIIBI JJOTapH(MHUUECKIX YPABHEHUI U HEPABEHCTB

2.3

Haxomnuth peuicHuA HpOCTGfIH.IPIX TPUTOHOMECTPHUYCCKHUX HCPABCHCTB

2.4

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEHHBIX YPABHEHHUM U €€ PEIICHNUE;
HCIIOJIB30BaTh  CUCTEMY JIMHEWHBIX  YpaBHEHUM Ul pELICHMS
MPaKTUYECKUX 337124

2.5

Haxomute  peumieHus  OpOCTEHMIIMX  CUCTEM U COBOKYIIHOCTEH
palOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB

2.6

MogenupoBaTh pealbHbIE CHUTYallUd Ha S3bIKE alreOpbl, COCTABIATH
BBIPAXKEHUSI, YPABHEHUs, HEPABEHCTBA U CHUCTEMBI 10 YCJIOBHUIO 3aJayH,
MCCIIEZIOBATH MTOCTPOCHHBIC MOJIENN C UCIIOJIL30BAHUEM allllapara areOpsl

OyHKIMU U TpaduKu

3.1

OmnepupoBaTh TMOHATHSAMH: TepUOAMYEcKas (QYHKIHS, TMPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH SKCTpeMyMa (YHKIMH, HAauOOJbIIEee U
HaMMEHbIIIee 3HaYeHHsI (PYHKIIMHM Ha MPOMEKYTKE; UCIIOJIb30BaTh UX JJIS
uccnenoBanus QyHKIMM, 3aJJaHHON rpadKoM

3.2

OnepupoBaTh NOHATHIMMU: TpaUKH OKA3aTEIbHOM, JorapuMuIecKoi u
TPUTOHOMETPUYECKUX (YHKUUH; H300pakaTb KX Ha KOOPIAMHATHOU
IJIOCKOCTH M MCIIOJIb30BATh JUIsl PEIICHUs] YPaBHEHUIM U HEPABEHCTB

3.3

N300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpadUKU  JIMHEHHBIX
YPaBHEHUI M UCHOJIb30BaTh HUX [UIA PELICHHUS CHUCTEMBl JMHEWHBIX
YpaBHEHUI

3.4

Ucnonb3oBare rpaduku GyHKIUI A0S KCCIENOBaHUS IMPOLIECCOB U
3aBHCHMOCTEN U3 APYrUX Y4EOHBIX JUCLUILINH

Havana MaTemMaTH4eCKOro aHajan3a

4.1

OnepupoBaTh MNOHATUAMU: HeNpepbiBHAas  (QYHKLUS, POU3BOJHAs
(GYHKIMHM; WCIONIb30BaTh TEOMETPUYECKUH ©  (PU3HYECKHH  CMBICI
MIPOU3BOJHOMN JUISl PELICHUS 3a1a4

4.2

Haxomuth  mpoM3BOAHBIE  DJIEMEHTApHBIX  (YHKUWH,  BBIYUCIATDH
MIPOU3BOIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (YHKIUI

4.3

Wcnonb3oBaTh NPOM3BOAHYIO A1 HcciaeAoBaHUA — (QYHKIMM  Ha
MOHOTOHHOCTb U IKCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIIEI0BAHUS K
MMOCTPOCHUIO TpauKoB




Hcnons3o0BaTh NPOU3BOJHYIO UIA HAXOKIACHUSA HAWIIYUIICTO PCIICHUA B

4.4 MIPUKJIAIHBIX, B TOM YHCJIE COIUAIbHO-DKOHOMUYECKHX, 3a7adax

45 OnepupoBaTh TNOHATHUSAMH: IEpPBOOOpa3Hasi ¥ HMHTErpaj; IOHUMATh
' reOMETPUUYECKUI 1 (PU3NIECKHA CMBICI HHTETpalia

46 Haxomuth mepBooOpa3Hble AJIEMEHTAPHBIX  (DYHKIMHA, BBIYUCIATH
' uHTerpai no ¢opmyne Herorona — JleiioHuma

47 Pemrate npukiagHbe 331a41, B TOM YHCIIE COIUATLHO-9KOHOMUYECKOTO U

(HU3UYECKOTO XapaKTepa, CPEeACTBAMH MaTeMAaTHYECKOTO aHaITH3a




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KJTACC

IlpoBepsieMblii 3JIEMEHT COAEPKAHUS

Kon
1 Yucna v BBIYACIECHUS
Pammonanehple  ymcna. OOBIKHOBEHHbIE M JAECATHYHBIE JAPOOH, IPOLIEHTHI,
OCCKOHEUHBIE  TEpUOAMYECKHe  NpoOu.  ApudMeTHUecKne  omepanud ¢
1.1 | pauvoHaNbHBIMH YHUCIAMH, MPEOOPa30BaHUS YHCIOBBIX BhIpakeHHH. [IpumMeHeHne
Jpo0Oell U MPOLIEHTOB JUIsl PEUIEHUs MPUKIaJHBIX 3aJad U3 pa3iNyuHbIX OTpaciei
3HaHUM U PEATbHOM KU3HU
JlelicTBuTenbHble  4yucna.  PalMoHambHBIE W HMppALMOHAIBHBIE  YHCHA.
1.2 | Apudmernueckue omepanud C JCUCTBUTENBHBIMH 4YuciaaMu. [IpuOnmxEHHBIC
BBIUMCIICHUS, [TpaBUJia OKPYTJIEHUS, IPUKHUIKA U OIIEHKa pe3y/ibTaTa BEIUMCICHHUN
Crenenp ¢ uenbiM mokazareneM. CranmapTHas (opma 3amuch JAEHCTBUTEIBHOTO
1.3 | wuymcna. Mcnonp3oBaHue noaxofsieil popMbl 3anKcu ASHCTBUTEIbHBIX YUCET JUIS
pelIeHNs MPAKTUYECKUX 33/1a4 U IPEACTaBICHUS JaHHBIX
14 ApubmeTnuecknii KOpeHb HaTypaidbHOUM cTeneHu. [leiicTBus ¢ apudmernueckumu
' KOPHSIMU HATYPaJIbHOMN CTENEHN
15 CuHyc, KOCMHYC W TAaHI€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YMCIOBOIO apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxecTBa U TOKIECTBEHHBIE MPE0Opa30BaHUS
59 [IpeobpaszoBanue TPUTOHOMETPUUECKUX BBIPAYKECHUN. OcHoBHbIE
' TPUTOHOMETpUUECKHE (HOPMYIIbI
53 VYpaBHeHue, KOpeHb ypaBHEHHUs. HepaBeHCTBO, pelnieHue HepaBeHCTBa. Meton
MHTEPBAJIOB
2.4 | PemeHue 1enbix U APOOHO-PAMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 | PemeHune uppalMoHaNbHBIX YPaBHEHUN U HEPABEHCTB
2.6 | PemeHne TPUrOHOMETPUUYECKUX YPaBHEHUH
57 [IpumeHeHne ypaBHEHNN U HEPABEHCTB K PELLIEHUIO0 MaTEMaTHUECKUX 3a/1a4 U 3a]1a4
' U3 PA3MUYHBIX 00JacTell HAYKU U peaibHON KU3HH
3 OyHKIUY U Tpaduku
31 OyHkuMs, cnocodbl 3ananus ¢yHkuuu. I'padux Qynkuuu. B3aumHo oOparHbie
' GyHKIHHT
39 OO6nacte ompeneneHuss W MHOXECTBO 3HaueHuil ¢yHkumu. Hymn QyHKum.

[TpomexxyTku 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIUN




3.3 CreneHHast QyHKIIHSI C HATypaJlbHBIM | 1I€JIbIM MoKazareneM. E€ cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpadKk KOpHsI N-0¥ CTETICHU
3.4 TpuronomeTpudeckas OKPYKHOCTb, OINPENCICHUE TPUTOHOMETPHUCCKHX (PYHKIIUMA
' YHCIOBOrO apryMeHTa
4 Havana maTemaTtudyeckoro aHaiamnsa
41 [TocnenoBaTenbHOCTH, CHOCOOBI 3afaHUs MOCIEAOBATEIBHOCTEH. MOHOTOHHBIE
' MOCJIEIOBATEIHLHOCTH
ApudmeTrueckass W TEOMETpUYECKas mporpeccuu. becKkoHeYHO yObIBaroImast
4o | TEOMETPHYECKas MpOrpeccHs. Cymma OecKOHEYHO YOBIBAIOIICH T'€OMETPHUECKON
' nporpeccun. Dopmyna CIOXHBIX MPOIEHTOB. Vcronb30BaHWE MPOTPECCUH s
pelIeHus peaJbHbIX 3a7au MPUKIAJHOTO XapaKTepa
5 MHoXecTBa U JJOTUKa
MHoxecTBO, omnepaluu HaJa MHOXecTBaMu. Jluarpammel Oiinepa — Benna.
5.1 | IlpumeHeHHE TEOPETHKO-MHOKECTBEHHOTO armmapara i ONHCAHUS pPealbHBIX
MPOILIECCOB U SIBJICHUM, MPHU PEUICHUH 3a]a4 U3 IPYTUX y4eOHBbIX MPEeIMETOB
5.2 Ornpenenenue, TeopeMa, CIEICTBUE, JOKA3aTEIHCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Uwucna v BEIYUCITICHHS
1.1 HarypansHbie u nensie yncina. [Ipu3Haky JenMMOCTH HEIbIX YACET
1.2 Crenenb ¢ paroHanbHBIM MOKa3aTeneM. CBOWCTBA CTETIEHU
1.3 Jlorapudm umcna. [lecaTuuabie U HATypaIbHBIC JOTapU(PMBI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpa3oBaHme BEIpAXKEHUH, COAEPKAIINX JIOTapUPMbI
59 [IpeoOpazoBanue BeIpaXKEHHIA, COAEPIKAIINX CTETIEHN C PAlMOHAIBHBIM
' HoKazarejem
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [TokazarenpHBIC ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmudeckne ypaBHEHHsI U HEPaBEHCTBA
26 Cuctembl JMHEHHBIX ypaBHEHUU. PelleHHe NpUKIATHBIX 3a7a4 C IOMOIIbIO
' CHUCTEMBI JIMHEUHBIX YpaBHEHUN
2.7 CucTteMbl U COBOKYITHOCTH PAallMOHAILHBIX YPaBHEHUI 1 HEPABEHCTB
28 [IpumeHeHrne ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PEIICHUI0 MaTEeMaTHUYECKUX
' 3a[a4 ¥ 3a]1a4 U3 pa3IU4HbIX 001acTel HAyKU U pealbHOM KU3HU
3 OyHKIMA U TpaduKH




Oyuxius. Ilepuoanyeckue ¢yHkuuu. IIpomMeXKyTKH MOHOTOHHOCTH (DYHKITUH.

3.1 Makcumymbl U1 MUHUMYMBl GyHKIMA. Hanbospiiee W HamMeHbINEe 3HAYCHHE
(YHKIIUY HA TIPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIUHN, UX CBOMCTBA U TpaduKu

3.3 [ToxazaTenbHas u norapudmuueckas GyHKIIMU, UX CBOHCTBA U rpaduku

3.4 Hcnonb3oBanue rpagukoB GyHKUMHN [T PELICHUS] YPAaBHEHUH 1 IMHEWHBIX CUCTEM
Ucnonws3oBanne rpapukoB (YHKIOHA I8 HCCIAEIOBAHUS  TPOILECCOB U

3.5 3aBUCHUMOCTEH, KOTOpBIE BO3HUKAIOT NMPHU PELICHWU 33134 U3 JPYrHX Y4eOHBIX
IIPEAMETOB U peallbHOU JKU3HU

4 Hauana maremaTnueckoro aHaausa

4.1 HenpepsiBable hyHKIIMH. METO MHTEPBAJIOB IS PEIICHUST HEPABEHCTB

4.2 [TpousBoanas ¢pyHkun. ['eomerpuyeckuii 1 pU3MUECKHii CMBICI TPOU3BOTHON

43 [IpousBosaHble 3reMeHTApHBIX (QyHKIUH. DOpMysabl HaXOXKICHUS MPOU3BOIHON

' CYMMBI, IPOU3BEACHHS U YACTHOTO (PYHKLIUI

[IpumeHeHrne NPOM3BOAHOM K MCCIENIOBAaHMIO (YHKIMH Ha MOHOTOHHOCTH U

4.4 sKkcTpeMyMbl. HaxokieHne HanOobIIero 1 HauMEHbILIEro 3Ha4eHUs] PyHKLIUU Ha
OTpe3Ke
[IpuMeHeHne NPON3BOAHOM AJIsl HAXOKCHUS HAWITYUIIETO PEIIeH!Us B IPUKIIAIHbIX

4.5 3ajJadax, A ONpeAeNieHHs] CKOPOCTH Mpoliecca, 3aJaHHOro (opMynod wuiu
rpaduxom

4.6 [TepBooOpaznas. Tabmauia nepBooOpa3HBIX

47 WuTerpain, ero reoMeTpuuecKuil 1 pU3nUecKuii cMpici. Beruucnenue urerpana mno

dhopmyne Herotona — JleiiOnua




MPOBEPSIEMBIE HA EI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI CPEJTHEI'O OBILIET'O OBPA3SOBAHUS

Kon
NpoBepsIeMOro
TpeOOBaHUs

IIpoBepsieMble TpeGoBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM 0CBOEHHUS
OCHOBHOI1 00pa30BaTeJIbHOM MPOrpaMMBbl CpeHero 001ero
oOpa3oBaHus

Bnanenne merogaMu J0Ka3aTeNbCTB, aNTOPUTMAaMU DPELICHHS 3ajady;
yMeHHe (OpMYIHPOBaTh W OIEPHPOBATH MOHATHUSMH: OIpeeTeHHE,
aKkcuoMma, Teopema, CIJIEACTBUE, CBOMCTBO, MPU3HAK, I0KAa3aTelbCTBO,
paBHOCHIIbHBIE (OPMYIUPOBKH; IPUMEHATh UX; YMEHUE (GOPMYITUPOBATH
o0paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKICHHUE, MPHUBOAUTH MPUMEPHI U
KOHTPIIPHMEPHI, HCIIOIB30BaTh METOJ MaTeMaTUYeCKOW WHIYKINH;
NPOBOANTH JOKA3aTeNbHBIE PACCYXACHHS TPH PpEIICHWH 3ajad,
OLICHWBATh  JIOTUYECKYIO IPAaBWIBHOCTh  PAaCCYKACHHUH;  yMEHHE
OTIEpUPOBATh TOHSATHSIMH: MHOXKECTBO, TOAMHOXKECTBO, OTEPAlUU HaJl
MHOXECTBAMH;, YMEHHE HCHOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN
anmapar JJIs ONMCAHHS PEATbHBIX MPOLIECCOB U SBJICHUM M IIPU PEIICHUN
3ama4, B TOM 4UHCIE€ U3 JPYrUX Y4eOHBIX IPEIMETOB; YMEHHUE
OTIepUPOBATh MOHATHAMHU: Tpad, CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHWE 3aJaBaTh M OINHWCHIBATh Tpadpl Pa3IUIHBIMH

crioco0amMu; NCIOJIb30BaTh Ipadbl PU PELICHUN 3314

YMmenne ONCprUpOBaATh MNOHATUAMH: HATYpPAJIbHOC YHCJIO, LCJIOC YUCIIO,
CTCIICHb C ICJIBIM MOKAa3aTCJIeM, KOPCHb HaTypaJIbHOfI CTCIICHU, CTCIICHb
C paurOHAJIbHBIM IIOKa3aTcCJIEM, CTCIICHb C HeﬁCTBHTeHBHBIM
MoKasareneM, Jorapudm duciaa, CHHYC, KOCHHYC W  TaHTEHC
MIPOM3BOJIBHOTO YHWCJA, OCTaTOK MO MOJIYJI0, palMOHaIbHOE YHCIIO,
UppalMOHATIbHOE  YHUCIO,  MHOXKECTBA  HATYpPAIbHBIX,  IEJbIX,
palMOHATBHBIX, JCHCTBUTEIILHBIX YHUCET; YMEHHE HCIIOJIb30BaTh
MPU3HAKH JISIMMOCTH, HAUMEHBIINH OOLIUI NEeIUTENb U HAauMCEHBIICE
o0Iee KpaTHOE, aropuT™M EBKIIMIA TIpU pelieHny 3aa4; 3HAKOMCTBO C
Pa3siInuHbIMHU IIO3UIITNOHHBIMHU CUCTEMaMu CUUCJICHUAA , YMCHUC
BBINOJIHATh BBIYMCIICHUE 3HAYCHUH W TPeoOpa3oBaHMs BBIPAKCHHU CO
CTeNeHsAMU W Jorapudmamu, npeoOpa3zoBaHus IPOOHO-PANMOHATBHBIX

Bblpa}KeHHﬁ; YMCHHUE OICPpHUPOBATH IMOHATHUAMU: IMOCICA0OBATCIIBHOCTD,




apumMeTnyecKas IporpeccHsi, reoMeTpudeckas mporpeccusi, 6eCKOHeUHO
yObIBatoIlasi ~ reoMeTpuyeckas  Hporpeccusi;  yMEHUEe  3ajaBaThb
MI0CJIE0BATEILHOCTH, B TOM YHUCIIE C TOMOIIBI0 PEKYPPEHTHBIX (hopMyiT;
YMEHHUE ONEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIa, MOIYJIb U apr'yMEHT KOMIUIEKCHOTO Yucia, Gopma
3allMCH KOMIUIEKCHBIX yHucell (reoMeTpudecKas, TPUrOHOMEeTpudecKas U
anreOpandeckas); yMeTh NPOU3BOAWTH apUPMETHUECCKUE IEHCTBUSA C
KOMIUIEKCHBIMU ~ YMCJaMH; MNPHUBOJUTH IPUMEPHI  HCIOJIb30BAHUSA
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh NOHATHUSAMH: Marpuma 2x2 u 3x3,

OIpeaACINTCIIb MaTPUIIbI, FGOMeTpI/ILIeCKI/Iﬁ CMBICIT OIIPECACITUTEIIA

YMeHne onepupoBaTh MOHATHAMU: PALMOHAIBHBIC, WPPALMOHAIBHBIC,
MoKa3zaresibHble, CTENEeHHbIE, Jorapu(MUUEecKue, TPUTOHOMETPUYECKHIE
YPaBHEHMS U HEPABCHCTBA, HUX CHUCTEMbI; YMEHHUE OIIEpUPOBATH
MOHATUSMH: TOXKJIECTBO, TOXKJECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YPABHEHUNM UM HEPABEHCTB, PAaBHOCUIBLHOCTb
YPaBHCHHMI, HEPABCHCTB M CHUCTEM; YMEHHME pEIIaTh YpPaBHEHUS,
HEPAaBEHCTBA M CUCTEMBI C IIOMOIUBIO Pa3iIUYHBIX INPUEMOB; PEIIATH
YPaBHECHMs, HEPABEHCTBA M CHUCTEMbl C I1apaMETPOM; IIPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUI PELIECHUS MAaTeMaTHYECKUX

3aJlad 1 3a1a4 U3 pas3JIMIHbIX obnacreit HAaYyKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBarh MHOHATUSAMM: (QYHKLUS, YETHOCTb (QYHKLUH,
MEePUOANYHOCTh (DYHKLMHU, OTPAHUYEHHOCTh (YHKIUU, MOHOTOHHOCTb
(byHKIMH, dKCTpeMyM (YHKIMHU, HauOoJIblllee U HAUMEHbIIIee 3HAUCHUS
(GYHKIMM Ha IPOMEXYTKE, HENPepbIBHAsL (PYHKLIMS, ACUMIITOTHI Irpaduka
GbyHKIUY, TIepBas U BTOpasi MPOU3BOAHAS (YHKIUHU, TECOMETPUUECKUHN U
(GU3MYeCKUil CMBICT TPOM3BOTHOW, NepBOOOpasHas, ONpeAeIEHHBINA
WHTETPAJI; YMEHUE HAXOAUTh AaCHUMMOTOTHI Tpaduka (YHKIHMH; yMEHHE
BBIUUCISATh TPOU3BOAHBIE CYMMBI, IPOU3BEAEHHUS, YAacCTHOTO H
KOMINO3MLIUU (YHKIUH, HAXOAUTh ypaBHEHHE KacaTeIbHOW K rpaduky
(GYHKIUM; YMEHHE HaXOIUTh IMPOU3BOJIHBIE IJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIOIb30BaTh IMPOU3BOAHYIO JUIS MCCICAOBAHUS (DYHKIHHA,
HaXoJuTh HauOOJIbLIME W HaUMEHbIINE 3HaueHHUs (YHKIMHA; CTPOUTH
rpaMK MHOTOYJICHOB C HMCIOJIb30BAHUEM amrapara MaTeMaTHYeCcKOro
aHalu3a; TPUMEHATh IPOU3BOJHYIO ISl HAXO0XKICHHUS HaAWIYy4dlIEro
pelleHusl B NPUKIAJHBIX, B TOM YHUCIE COLHUAIBbHO-DKOHOMHUYECKUX U

(bu3MYecKUX 3aa4ax; HaXOAUTh TUIOMAAN U 00bEMBI (PUTYP C TTOMOIIBIO




HUHTCIrpalia; MPUBOAUTL NPUMEPBI MATEMATUYCCKOI'0 MOJACIIMPOBAHUA C

NoMOIIbI0 U depeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh TMOHATHUAMH: Tpaduk GyHKIUHA, oOOpaTHas
GyHKIUA, KOMIO3ULMs (DyHKIMHA, NHUHEHHas (yHKUUS, KBaapaTU4Has
(byHKIIUA, parmoHaIbHas GbyHKIHSA, CTETICHHAs byHKIHS,
TPUTOHOMETpUYECKHE  (QYHKIMH, OOpaTHblE TPUTOHOMETPUUECKHE
GbyHKIMM, TOKa3aTeabHas W Jjorapudmuueckas QYHKIMHU; yMEHUE
CTpPOUTH TpaUKU H3YyYEHHBIX (DYHKIMH, BBINOIHATH MPEoOpa3OBaHUS
rpaukoB (PYHKIHIA, UCTIOIB30BATh TPAPUKH TSI U3YUEHHUS TPOIIECCOB U
3aBHCHMOCTEM, IPU PEUIEHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U
3aJ1a4 U3 peaJbHOU JKU3HH; BbIpAXKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIOJIb30BATh CBOMCTBA M rpaMKy (PYHKIMI A7 pereHus
ypaBHEHUH, HEPaBEHCTB M 3aJady C IapamMeTpaMu; H300paxarb Ha
KOOPAMHATHOM IUIOCKOCTU MHOKECTBA PELICHUM YPaBHEHUN, HEPABEHCTB

1 UX CUCTEM

YMeHHe pemiath TEKCTOBBIE 3aJayd Pa3HBIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JJOJM M YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 33aJa4i U3 00JacTH yrpaBieHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBJISTh BBIPAKEHUS, ypaBHEHMs, HEPABEHCTBA U MX
CUCTEMBI IO YCIOBMIO 33/1a4M, HMCCIENOBaTh IOJYYCHHOE DPELICHUE U
OLICHMBATh MPaBIONOJO0OHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIHPOBAThH
pealbHBbIE CUTYaIlMM Ha S3bIKE MATEMAaTHKU; COCTABISITH BBIPAKCHHUS,
ypaBHEHUSI, HEpPaBEHCTBA W MX CHCTEMBI 10 YCIOBHUIO 3a/1ayH,
UCCIIEZIOBaTh TOCTPOEHHBIE MOJEIU C HCIOIb30BAaHUEM allapara

anreOpbl, UHTEPIPETUPOBATD MOTYYCHHBINH Pe3yIbTaT

YMeHHe ornepupoBaTh MOHATHAMU: CpeiHee apupMeTHIeCcKoe, Merana,
HaI/I6OJIBH_Ie€ W HAUMCHBIIICC 3HAYCHU A, pa3Max, AUCIICPCUA, CTAHAAPTHOC
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATH
nH(pOpMaIHIO, MPEACTABICHHYIO B TAOMUIIAX, HA TUarpammax, rpagukax,
OTpaXarolL[yI0 CBOMCTBA pealbHBIX MPOLIECCOB U SABJICHUI; MPEICTABIATh
nHbOpMaAIUI0 C TIOMOINBbIO TaONWIl H JAMarpaMM; HCCIeA0BaTh
CTaTUCTHYECKHE JAaHHbIE, B TOM YHWCJIE C MpPUMEHEHHEeM TIpaduuecKux
METOJIOB ¥ JIEKTPOHHBIX CPE/ICTB; TpauuecKH UCCIeI0BaTh COBMECTHBIE
HaOJNIOJICHUS C TIOMOINBIO JMAarpaMM pacCeWBaHMsl W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh IMOHATUAMH: CIYYaWHBIA OIBIT WU CIy4alHOE
COOBITHE, BEPOSATHOCTH CIY4aHOTO COOBITHS, YMEHUE BBIYHUCIATH
BEPOSITHOCTh C HCIOJIb30BAaHUEM TpaUUEeCKUX METOJIOB; MPUMEHSTH
(hOpMYITBI CITOKCHHMS U YMHOXEHUS BEPOSTHOCTEH, (OpMYIy IOTHOU
BeposiTHOCTH, popmyny bepHymn, komOuHaTOpHBIE (PAKTHI B GOPMYITHI;
OIICHMBATh BEPOSITHOCTH pPEAbHBIX COOBITHH; YMEHHE OINEpPHpPOBaTh
MOHATUSIMM: CIIydailHas BEJIMYMHA, paCHpEeTICeHUe BEpPOSTHOCTEM,
MaTeMaTUYeCKoe OXUJaHWE, NUCIEPCHUs] W CTAHAAPTHOE OTKJIOHEHUE
CIydailHOM BeMWYHMHBI, (YHKIIUA PACTIPEACIICHUSS W  TUIOTHOCTH
PaBHOMEPHOIO, MOKAa3aTEJIbHOTO W HOPMAJIBHOIO PacCHpeaesICHHI;
YMEHUE UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN IS
pelieHust 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCET,
METOJIbI BBIOOPOUHBIX HCCIEIOBAHUN; YMEHHE MPUBOJIUTH MPUMEPHI
MPOSIBIICHUS. 3aKOHA OOJBIIMX YHCET B MPHUPOAHBIX M OOIIECTBEHHBIX
SIBJIEHUSAX; YMEHUE ONEPUPOBATH MOHITUAMU: COYETAHUE, ITIEPECTAHOBKA,
YHUCII0O COYETAHWUM, YHUCIIO MEepecTaHOBOK;, OmWHOM HpIOTOHA; ymeHue
MPUMEHATh KOMOWHATOPHBIE (DaKThI U PACCYKACHUS TSl PELICHUs 3aa4;
OlLICHUBAaTh BEPOSTHOCTH peanbHbIX COOBITHIA; COCTaBIIATh

BCPOATHOCTHYIO MOJCIIb U UHTCPIPECTUPOBATDH HOHy‘ICHHLIfI pe3yIbTaT

YMeHue omnepupoBarh IMOHATUSMH: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd4, BEIMYMHA YIJa, IUIOCKUM Yrodi,
JIBYTPAHHBIM Yroj, TPEXIPAHHBIA YrOJ, CKPEIIMBAKOLIUECS IPSIMBIE,
MapauIeIbHOCTh U MEPHNEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi
MEXIy NPSMBIMH, YTroJl MEXIy MPSMOM MU IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHU; YMEHUE UCIIOIb30BaTh IPU
peleHny 3a/1a4 M3y4eHHbIE (aKThl U TEOPEMBI IUIAHUMETPUHU; YMEHHE
OLIEHMBATh  pa3Mepbl OOBEKTOB  OKPYKAIOIIETO MHUpA; CTPOUTH
MaTEeMaTUYECKUE MOJEIU C IOMOIIBI0 T€OMETPUYECKUX IOHATHN H

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU IIPAKTHYCCKUC 3aJa4U
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YMeHue onepupoBaTh MOHATUSAMU: IUIOUIAAL (QUTYpbl, 00BEM (UTYpHI,
MHOTOTPaHHHUK, NPABUIBHBI MHOTOTPAHHHK, CEYEHHE MHOTOTPaHHUKA,
Ky0, mapamienenuiien, npusMa, nupamuga, (urypa u IMOBEPXHOCTbH
BpallleHusl, WWIMHJIP, KOHYC, map, cdepa, miomans cdepsl, MIOMAIb
MOBEPXHOCTH NHPaMU[bI, NPU3MBI, KOHYCa, MWIMHIpA, 00BEM Kyoa,

MIpsAMOYTOJIBHOI'O IapaJuiCiacnuineaa, nmupaMuabl, IIPU3MBbl, HUIWHApPA,




KOHyca, IlIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa M LIWIMHIPA,
NapajuleJIbHble OCH WM OCHOBAaHMIO, CEYEHHME I1apa, IIJIOCKOCTb,
Kacaromasicst cepbl, LWIMHIpPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHUKA, N300pakaTh MHOTOTPAHHUKH, GUTYpPHI U TIOBEPXHOCTH
BpALIEHUS, UX CEYEHUS], B TOM YHUCIIE C TIOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yMEHHE TPUMEHSATh CBOMCTBA F€OMETPHUECKUX (PUTYp, CAMOCTOSITENHHO
(hopMyIHpPOBATH ONpEAETIeHNs U3ydaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bI
O CBOMCTBax U MPHU3HAKaX reoMeTpHuecKux ¢Guryp, o00CHOBBIBATh WU
ONpoBeprarh HX; YMEHHE MPOBOJAUTH KiIaccupuKaiuoo ¢GUryp 1o
pa3IMyYHBIM TpPU3HAKAM, BBIIOJHATH HEOOXOAMMBIE JIONOJHUTEIbHbIE

MOCTPOCHHS
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YMeHue onepupoBarb NOHATUAMH: JIBUIKCHHUC B IIPOCTPAHCTBC,
HapaHHCHBHLIﬁ MNEpeHOC, CUMMCTPUA Ha IIJIOCKOCTU U B IIPOCTPAHCTBC,
MOBOPOT, NpeoOpazoBaHME TM0A00MA, TNOAOOHBIE (QUIYpBL;, YyMEHHE
pacrio3HaBaTh paBHbIE U MOJ00HBIE (UTYpHI, B TOM YHCJIE B HPUPOJE,
UCKYCCTBE, apXUTEKType; HCIIOIb30BaTh I'€OMETPHUYECKHE OTHOLICHUS
IIPU PEIICHHUH 33/1a4; HAXOAUTh T€OMETPHUYECKHIE BENYMHBI (JUIMHA, YTOJ,
II0IaAb, 00BEM) IIPU PELICHNH 33/1a4 U3 IPYTUX Y4eOHbIX IPEAMETOB U
U3 peabHOM JXKM3HU; YMEHHE BBIYUCISATH I'€OMETPHUUCCKUE BEIUYMHBI
(umHa, yrous, IUIOMAAb, OO0BEM, IUIONIAJh IOBEPXHOCTH), HCIONIB3YS
n3y4eHHbIe (DOPMYIBI U METOABI, B TOM YHMCIIE: IUIOMAIb TOBEPXHOCTH
UpaMUbl, PU3MBI, KOHYyCA, IIINHAPA, IUI0MWaab cdepbl; 00bEM Kyoda,
MIpAMOYTOJIbHOTO IMapajuICICIUIICaa, MTHPaMUAbI, NPU3MBI, HUWIXHApPA,

KOHYca, 11apa; yMEHHE HaXOAUTh OTHOILLIEHHE 00BbEMOB MOAOOHBIX GUTYP

12

YMmenne ONCPHUPOBATH MMOHATHUAMU: MPAMOYTOJIbHAA CUCTEMA KOOPAUHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAMHATHI BCKTOpPA, CyMMa BCKTOPOB,
NPOM3BEJICHUEC BEKTOpPAa Ha YHCIO, Pa3joKEHHE BEKTOpa o 0a3sucy,
CKQJISIPHOE TPOU3BENICHUE, BEKTOPHOE IPOU3BEACHHUE, YIOJN MEXIy
BEKTOpAaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIA METO/]
JUIL PELICHUS TEOMETPHUYSCKMX 3a]ady W 3a1ad JPYTuX Y4eOHBIX

MPEAMETOB
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YMeHue BbIOMpaTh MOAXOJAIIMN METOA Ul peUIeHUs 3a1adu,
MMOHUMaHWE 3HAYMMOCTH MaTEeMaTUKH B W3YYCHUH TMPUPOTHBIX H
OOIIIECTBEHHBIX TPOIECCOB U  SIBJICHWH; yMEHHE paclo3HaBaTh

IIPOABJICHUEC 3aKOHOB MATEMATHKU B HCKYCCTBC, YMCHHC IIPUBOAUTH




NNpUMEPbl  MAaTECMATHYCCKUX

MaTeMaTH4eCKOoi HayKHn

OTKPBITUHA  POCCUHCKOM M  MHUPOBOU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D

IO MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
1 Yucna v BEIYUCICHUS

1.1 HarypanbHbie u niensie uncna. [Ipu3Haku qeTMMOCTH HENbIX YUCeT

12 Panmonanenpie uncna. OOBIKHOBEHHBIE M JICCATUYHBIC JApPOOM, MPOIEHTEHI,
' OECKOHEYHbIE TEPUOINUYECKHE IPOOH

13 ApudmeTnueckuil KOpeHb HaTypalibHOM creneHu. JledcTBUS ¢ apupMETHIECKUMHU
' KOPHSIMU HAaTypaJlbHOW CTETICHH

14 Crenenp ¢ mnenbiM mokazareneM. CTemeHb C palMOHAIBHBIM ITOKa3aTeNeM.
' CBoiicTBa cTeneHu

15 CuHyCc, KOCHHYC M TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yncna. JlecaTHUHBIC U HaTypaJbHbIE JOrapu(MbI

JelicTBuTenbHble uncia. ApupMETHYECKHE Omepaluu ¢ JIeUCTBUTEIbHBIMU
1.7 yucinamu. [lpuOmmkE€HHBIE BBIYHMCICHUS, NpPaBWIA OKPYITICHHS, TNPHUKUAKA H
OLICHKA Pe3yJIbTaTa BbIYM CICHUN

1.8 [TpeoOpa3oBaHue BbIpaXEHUI

1.9 KomrutekcHble uncia
2 VpaBHEHHUS U HEPABEHCTBA

2.1 Llenbie u 1pOOHO-pAIIMOHATIEHBIE YPABHEHHSI

2.2 WppanuoHaabHbIe YpaBHECHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toka3zarenbHble U JOrapupMUIECKUE YPaBHEHUS

2.5 Lenbie u ApoOHO-paAIIOHATIEHBIE HEPABEHCTBA

2.6 HppaimoHaabHbIe HEPABEHCTBA

2.7 [Toka3zarenbpHbIC U JTOTapUPMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpruveckre HepaBeHCTBA

2.9 Cucrembl U COBOKYTHOCTU ypaBHEHUI 1 HEPABEHCTB

2.10 | VYpaBHeHwus, HEpaBEHCTBA U CUCTEMBI C TTAPAMETPAMHU

2.11 Marpuua cucremsl JIMHEHHBIX ypaBHeHUH. OnpenenuTesib MaTpULlbl
3 OyHK1IMU U TpaduKu




®Oynknus, crnocodsl 3ananus QyHkiuu. ['padux ¢yHkuuu. B3anmHo obOparHble

3 ¢bynkiun. YérHble 1 HeuéTHbIe QyHKUMU. [lepuoauueckue GpyHKIMMN
OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHMM ¢yHkumu. Hynmu QyHKImm.
3.9 [TpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MakcumyMbl U1 MUHMMYMBI QyHKIMH. HamOonbliee W HauMeHbIIee 3HAUYEHUE
(GYHKIIMU Ha IPOMEXKYTKE
33 CrenenHast (pyHKIHS ¢ HATypalbHbIM W IeNbIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-Oi CTENeHn
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U Tpaduku
3.5 [TokazarenpHas u norapudmudeckas GyHKIIMH, ©X CBOWCTBA U Tpaduku
36 Touku paspeiBa. Acumnrorsl rpadukoB ¢yHkuuil. CpolicTBa (QyHKUUH,
' HENpPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS TOCIEI0BATEILHOCTEH
3.8 ApudmeTrueckas ¥ reomeTprueckas nmporpeccun. @opmyria CI0KHBIX MPOIEHTOB
4 Havana maremaTuueckoro aHaiausa
4.1 [TpousBonnast GpyHkimu. [Ipon3BoaHbIE AIeMEHTAPHBIX PYHKIUN
[IpuMeHneHrne MPOW3BOJHOW K HCCIEIOBaHUIO (YHKIIMA HA MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxokeHre HauboIbIIero 1 HAaMMEHbIIETo 3HaUeHUs (PYHKLUU Ha
OTpE3Ke
4.3 [TepBooOpaznas. Murerpan
5 MHosxecTBa U JIOTHKa
5.1 MHosecTBO, onepanuy HaJl MHOKecTBamMu. Jlnarpammsl Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTD U cTaTuCTHKA
6.1 OmnwucarenpHas CTaTUCTUKA
6.2 BepostHocTb
6.3 Komb6unaropuka
7 Ceomerpust
7.1 @urypsl Ha INIOCKOCTH
7.2 [TpsiMble U IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena v OBEPXHOCTH BPAILEHHSI
7.5 KoopauHatbel 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPHAJIBI JIVISA YYHEHUKA

METOAUYECKHUE MATEPHAJIbI JIA YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






