MMWHHUCTEPCTBO IMPOCBEIEHUS POCCUIICKON ®EJIEPALIUNA

MyHuIunajJibHoe aBTOHOMHOE 00111e00pa3oBaTe/IbHOE YUPeKIeHHe
cpeaHsst 001eo0pa3oBaTe/bHAs IKOJIA
¢ YIU1yOJIeHHBIM M3Y4YeHHeM OTAeIbHbIX npeameroB Ne S0

Brimucka uz OOIT OO0
YTBEPXJIEHO
[Tpukas ot 27.08.2025
Nel42 -on/25
[MPUHATO

[Ipotokon

Ilegarormueckoro coBera
o1 27.08.2025 . Ne 1

PABOYAS ITPOTPAMMA

yueOHoro npeamera «Auaredpa» (yriy0J1eHHbI YPOBEHb)

s ooyuarommmxest 10-11 kmaccoB



Exarepun0Oypr, 2025



MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadalla MaTeMaTHYECKOTO aHaIN3ay SBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHWUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0ydJaloNuXcs Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca OOydJaromuecs OBIIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyIupyeT CBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayad MAaTeMaTUYECKOrOo aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCH/ICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX MJS JAJTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEMaTHYECKOro aHali3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone usyuenus yueOHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs IMONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIICH PEaJbHbIX CUTYAaIlUH,
UHTEPIpETAllud  TIOJYYCHHBIX  pEIIeHWH, 3HAKOMSTCS €  MIpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIi Kypc 00anaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 y4eOHbId MaTepuaj, CHOCOOCTBYIOIINI
(GOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JESTENIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEILHOCTH, AaKKypaTHOCTU H OTBETCTBEHHOCTH 32 TIIOJYYCHHBIN
pe3ynbTar.

B ocHoBe MeTonmuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIJICTICHBI CICAYIONINE COJEpKATEIIbHO-MEeTOANYecKne TuHNH: «Yncna
U BBIYUCIICHUS», «DyHKIMU U TpaduKn», «YpaBHEHUS U HEpPaBeHCTBa», «Havama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa © Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOAMYECKHE JHHUM H3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETNEHHO HACHIIIAsCh HOBBIMH T€MaMU W paszaenamu. JaHHbIN
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMaTHUYECKUI aHaIU3, TEOpUs MHOKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJEIh pPEabHOM
CUTYaIluH, PUMEHSATh 3HAHUS, TIOJYUYCHHbBIE TIPU U3YYCHUH Y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia U BBIYMCICHUS) 3aBEpIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111eT0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMINX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh HPUKHUIKY, BBIIOJHITH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolIMMCS MHOXKECTBA HATypalbHBIX, IEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB pPaccCMaTpUBaIOTCA
CBOMCTBEHHbIE €My cleuu(pUuYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalny, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHW HA MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY pacCIIMPEHHIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMU MX NMPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MOCTPOCHUU MOJICJICH PEaNbHOTO MHUpPa, HMIMPOKO HCIONB3YIOTCS 0000IIeHHEe U
KOHKPETH3AIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIIOM
pasaene IlporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3amad. B
pesynbprare oOydJarmuecs OBIAAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOTHOM, TIPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€Tel 1o  (opmyrnam, mpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPpAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4arommxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ1a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIbBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTD U3yUEHUs MaTepurana. M3yueHue creneHHou,
MOKa3aTeJIbHOM, JJOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKILIHNA, UX CBOICTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUN JJIS pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON XU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oonblloe BHUMAaHHE
yaensercss GOpMUPOBAHUIO YMEHHUS BbIpakaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJICH Ha Pa3BUTHUE YMEHHM
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAaXKaThb 3aBUCHMOCTHM MEXJy BEJIWYMHAMU B
paznuyHOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHMA.

CopnepxarenpHass nuHuA «Havana MareMaTnyeckoro aHalin3a) MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MAaTHYECKHX, TaAK U NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX 00YyYalolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTb HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMaaun (Guryp u oObEMBI T€l, HAXOAUTb CKOPOCTU WU
YCKOpEHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMHUYECKHX, 33a/ladyaX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHUW pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIJIAIONTUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MATEMAaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpC HIKOJIBHOM MaTEeMAaTUKU
W TIpeiaraloT Han0oJiee YHUBEPCATIbHBIA SI3bIK, OOBECTUHSIONMIMA BCE Pa3feiibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydaroleMmycss IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMNpPEACIECHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHUIO JIOTMUECKOTO MBIIIICHUS
00y4Jaromuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kypce «Anrebpa W Hayajga MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYECKOTO MOJICTUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO ammapaTa aireOpbl H
MaTEMaTHYECKOTO aHajli3a, WHTEPIPETAIMH TOJYyUYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IIOCKOJIBKY BECh MaTeprall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HaOJFOAATeIbHOCTh, YMEHHE HAaxXOJIWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATH  MpoOJeMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBLIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE U3YyUEHUS BCeX TeM y4eOHOTO Kypca « Anredpa u Hadasna
MaTeMaTUYECKOTO aHATN3ay.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTH4YECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEINIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IPOIICHTHI,
OcecKkoHEUHbIe Tepuoanyeckue npodu. [lpuMeHeHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeaTbHOM KU3HU.

JlelictBuTenpHble yucia. PanuoHalnbHBIE W UPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHUClIaMd.  Moyib
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpnbmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr c 1ensIM HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €r0 CBOMCTBA.

CreneHb ¢ palnMoOHAJIBHBIM IOKazaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. J[leciTuuHble W HaTypalbHbIC
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIbHBIC YpaBHEHUS W YpaBHEHMS-CIeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMUA
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAKCHUM, COACPKAIMX CTCIICHU M KOPHHU.

UppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHH, COACPIKANTUX JTOTAapU(MBI.

Jlorapudpmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLICHMS
Jorapu(pmMHUECKUX YpaBHEHUI.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TpUroHoMETpUYECKUX YPaBHEHUM.



Pemienne cuctem JIMHEWHBIX YpaBHEHHMW. Marpuna CHUCTEMBbI JMHEWHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TIeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYECHUS, IPUMEHEHHUE OIPENCIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 334a4 C I[OMOLIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHWe TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHUII M HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 Pa3UyHbIX 00JIacTeld HayKu U pealbHOU
KU3HU.

DOyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIUM. B3aumMHO 0OpaTHble (YHKIMH.
Kommnosummst pynkiuii. I'paduk  yHkium. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ysnkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMU Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHUM.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpoOIEccCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHSI BO3HMKHOBEHHSI MATEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH reOMETPHUYECKON
porpeccuy. JINHENHbIN U 3KCIIOHEHIMAIBHBIN pocT. Uncno e. @opmyia CI0KHBIX
poLEeHTOB. Mcnosnb30BaHWE TIPOrpeccHH JUIA  PELICHUS peajbHbIX 3aaad
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOWCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIIOB JUISl PELICHUs HEPABEHCTB. l[IprMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUMHI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIeCKuil u
buznyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpomsBogHast ~ cymMmbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIHH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBIICHUM, NPU PEIIEHUM 3a1ad U3 JPYTHX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HartypaneHbie u nensie yucia. IIpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, Haubonpmui oOmui aemurens (manee — HOJl) u HamMeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pereHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMBI
3aliCU KOMIUIEKCHOTO 4YHcia. ApudmMerndyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHUS U HEPABEHCTBA

CucreMa ¥ COBOKYNHOCTb YPaBHEHHHA W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJIbI PELIEHUS IMOKAa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTEeMaTHUECKUX 3aJad U 3a/ad U3 pa3Iu4HbIX Oo0JacTeld HayKu M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonpl pelieHUs YpaBHEHHU W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HMCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPHU PEUICHUW 3aady W3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOONbIIEr0 W HAUMEHBIIETO0  3HAYEHUU
HEIPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyYIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIs OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxaeHus epBoOOpa3HbIX.

WNuTterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmysie Hetorona-JleiOuua.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIyp Hu
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOIECCOB C€ MOMOLIbI0 AU depeHInanibHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBaTh C COIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUHM C UX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKM U JEATEJIbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnveckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, PEryJsipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeli mnpodeccnrn W Ppearru30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU IPAKTUYECKUX 3a/1a4y MaTeMaTUYeCKON HaNpaBJICeHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMCHCHHE MaTEeMAaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  IPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKHd KakK c(]epbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEIO0BATEIbCKYIO0 AESTEIbHOCTD
WHJIMBUIYJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHWHA MEXKAYy TMOHATUSIMH, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHMsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, AMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKICHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BBHIOMpATh HauOoJNiee TMOAXOASAIMMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEN0BATEIbCKUII HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE PAa3BUTHE IIPOLIECCA, A TAKKE BbLABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nunpopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auu;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopmM TpeacTaBICHNS,

CTPYKTYpHUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpapruecKu;

OLICHUBATH HaJEXKHOCTh uHbopmaIun o CaMOCTOSITEIILHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCaJbHbIC Y4eOHbIE 1eHCTBUS

O0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B X0/ 00CyXJIeHHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXI1aeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUsI, COMOCTABIAThH CBOU CYXKIEHUS C CYXKICHHSIMU IPYTMX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUN, B KOPPEKTHOH (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISATH ILJIaH, AJITOPUTM PEICHUS 3a/1aul, BIOUPATh CIIOCOO pEelIeHuUs ¢
YYETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEILHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7ad, MNPUHUMATh I€JIb COBMECTHOMU
NeSATEILHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacmpeneisiarh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HNPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHAIU3ay:

Yucii1a ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: PallMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, MPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl PEIIeHUs NPUKIAJHBIX 3alad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBIYUCIICHUS, TIPaBUJIa OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYNCICHNN;



CBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OINEPUPOBATh MOHATHUEM: apUPMETHUECKUNA KOPEHb HATYpPaJIbHOU
CTEIICHH,

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHUCJI0BOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH ¢ UeNbIMU KO3(h(UIMeHTaMu, KOPHU MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWMCTBA OMNPENENUTENS 2 X 2 JUIsl BBIYMCIECHUS €ro 3HA4YeHUs,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MTOJTYYEHHBIN pE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHSAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAKEHUHN, COJEPKAIINUX CTETIEHU C
palMOHAIIHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAXKECHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMHuuecKre ypaBHEHUs, HAXOJAUTh UX PEUICHHSI C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Uil TPeoOpa3oBaHus
TPUTOHOMETPHUUECKUX BBIPAKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpaBHEHMs, HEpPAaBEHCTBA I10 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (PyHKLUH,
B3aUMHO 0OpaTHble (QYHKIUHU, KOMHOO3ULMUSA (QyHKUMWA, rpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPENEICHUS U MHOKECTBO
3HaYeHUHN QPyHKINU, HYJIH QYHKIMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUoINYecKue (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeIbIM TOKa3zareneM, Ipa@uk CTeneHHOW (YyHKUHMU C HATypajJbHbIM U LIEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHW Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHBIM I0Ka3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTUUHas U APOOHO-JIMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BaHUE U MIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: MOKa3aTellbHAas WU JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs1 PEIICHUS
YPaBHEHHUI;

cBOOOZIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA i1 MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrUX y4eOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apuMeTHyecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSMU: HENPEPbIBHbIE (YHKIMH, TOUYKU
pa3pbiBa rpaduka QpyHKINUK, aCHMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 715 peLIeHMs 3a/1a4;

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (DYyHKIUH, 3HATH IPOU3BOIHBIC IIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;

CcBOOOJHO OIEpHpPOBaATh TMOHATHUSMU: OIpEAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kiacce oOyd4aromuics TOJYYHUT CIIEIYIONIUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYEeCKOTO aHATA3a:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOZIHO ONEpUPOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTH
uenbix yucen, HOJl n HOK HaTypaslbHBIX 4Mcen sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOO/IHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B anreOpandeckoil u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HPPAIIMOHAIIBHBIE, MOKA3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOxoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
Jorapu(pMUYECKUX YPAaBHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a/71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO ~ ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUMU IS MOJEIMPOBAHUS W MCCJICAOBAHUSA pealbHBIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIB30BaTh IPOM3BOAHYIO I HAXOXKICHUS HAWIy4YlIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTApPHBIX (YHKUMNA M BBIYHCIATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (GUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIHPOBAHUU Ha TMpHUMEpe
coctaBieHus nuddepeHnanbHbIX YpaBHEHUM;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nuecKkoro xapakrepa, CpeJCcTBaMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanvecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTejIbHbIE
padoThI padoThI pecypenI
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUH
) Oynkiun u rpapuku. Crenennas GyHKIHS C 12 1
EJTBIM TTOKa3aTeeM
3 Apudmernueckuit KopeHb N-0if cTENeHN. 15 1
HppanmoHansHbie ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUs
5 Tpuronomerpuieckre BoIpaKeHUs U 2 1
YpaBHEHHUSI
7 ITocrnenoBarenbHOCTH U MPOTPECCUH 10
8 HenpepriBabie dynkiuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NMpoOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 HccnenoBanne GyHKIHA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12
3 I'paduxu TPUTOHOMETPHUECKUX (YHKITHA. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 HppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMuUecKrue HepaBeHCTBA
5 KommniekcHbie uncna 10
6 Harypanbhblie u 1ienpie yucia 10
CucreMbl pallioHaTbHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AL 16 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢gposBbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxruyeckue fll3y‘lel-ll/lﬂ :)Iﬁl?al;OBaTeJILHble
padoThbI padoThI pecypes:
1 MHOXeCTBO, orepauu HajJ MHOKECTBAMHU 1
U UX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmnapara J1Jis pelieHHs 3a1a4
Parnmonaneueie yncna. OOBIKHOBEHHBIEC U
4 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE TPOOH
Panmonaneueie uncna. OOBIKHOBEHHBIE U
5 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
pelIeHs TPUKIaJAHbIX 3a7a4
JleicTBuTenbpHbIE Ynciia. PalimonanbHbIe U
8 upparoHanbHbIe yrciia/ CtapToBas 1 1
JNarHOCTHKA
9 Apudmernueckre onepanum ¢ 1
JIEHCTBUTEIbHBIMU YU CIIAMU
10 Mopyib JEHCTBUTEIBLHOIO YHUCIIA U €T0 1




11

CBOMCTBA

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKHUJIKA U OLICHKA
pe3yJibTaTa BIYUCICHUN

12

OcHOBHBIE MCTOJbI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
IpOoOHO-pallMOHATIBPHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PELIECHHUS LIENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

MHoOrowieHsl OT OJHON NEPEMEHHOM.
JleneHne MHOTOUI€Ha HAa MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorouseHsb! ¢ 1eabIMU KO3 PUITMeHTaMHU.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX ypaBHEHUN

Pemenue cucrem JIMHENHBIX YpaBHEHUI

19

Marpuna cucTeMsl JINHEUHBIX YPaBHEHUIA.
Onpenenurens MaTpuIbl 2X2, €ro
T€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUHUCIICHHE €r0 3HAUYCHUs

21

[IpuMeHeHue onpenenuTens A peLeHus




22

CHCTEMBbI JINHEHHBIX YPaBHEHUN

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

23

24

25

Pemenne npukinaaHbIx 3a/1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHntpoinbHas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHcTBA. CrucTeMsl
JUHEHHBIX ypaBHEHUH"

OyHKIMS, CIIOCOOBI 3a/1aHUs QYHKIUH.

B3aumuo obpatabie pyHkiuu. Kommnosunus

byHKIUI

26

I'paduk dpyHKuMU. D1eMeHTapHbIE
npeoOpa3zoBanus rpadukoB QyHKINN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHu# QyHkiuu. Hynu ¢pyHkum.
[IpomexyTKH 3HaK MOCTOSHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue Gpynkunu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.

Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKINU Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTudHas u IpoOHO-
TuHeHas GyHKuun

31

DneMEeHTapHOE UCCIIEIOBAaHUE U
MOCTpoeHre TPpaPUKOB ATUX PYHKITUN

32

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTPOCHHE TPAPUKOB ITHX (PYHKIUH




CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

33 Herorona

34 Crenens C 1es1bIM NTOKa3aresieM. buaom
HeroTona
CrenenHast QyHKIUS C HATYpATbHBIM U

35 LIeJIbIM ITOKa3aresneM. E€ cBoiicTBa 1
rpaduk

36 KonTtponpnast padora: "CreneHHas
¢ynkuus. E€ cBolicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIEHU U €ro CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIEHU U €r0 CBOMCTBA

39 [TpeoOpazoBaHUs YHCIOBBIX BBIPAXKEHUH,
CoOJIepKaliX CTENEeHU U KOPHU

40 [TpeoOpa3oBaHs YHCIOBBIX BBIPAXKEHUH,
COJIepKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHHUH,
CoOJIepKaliX CTENEeHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHHS UPPAIlIOHATBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPAllMOHAIBHBIX
YpPaBHEHUNU
Uppanuonanbusie ypaBHeHUA. OCHOBHBIE

44 METO/BbI PEIICHUS UPPALMOHAIBHBIX

YpaBHEHUU




PaBHOCHIEHBIC MNEPEX0bl B pCIICHUHA

45 UPPALMOHATILHBIX YPaBHEHUM

46 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
UPPALMOHAJIBHBIX YPaBHEHUI

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHAJIbHBIX YPaBHEHUM

48 PaBHOCHIIBHBIE ITEPEXO/IbI B pELICHUU
UPpaLMOHATILHBIX YPaBHEHUM
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK ()YHKIIMH OOpaTHOW CTETNICHH C
HaTypaJIbHbIM IIOKa3aTesieM
CgoiicTBa u rpaduk KOpHS N-0if cTeneHn

50 Kak (PyHKIIMH OOpaTHOW CTEIEeHHU C
HaTypaJIbHBIM I10Ka3aTelIEM
KonTponsHas pabora: "CBoiicTBa u rpaduk

o1 KOpHs N-oi crenenu. MppannoHanbHbIe
ypaBHEeHHUA"

59 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOICTBA

54 CrermneHb ¢ pallMOHATBLHBIM MTOKA3aTeleM U
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOIicTBA U
rpadux

56 Hcnonb3oBanue rpaduka GyHKIUN 115
peuieHus ypaBHEHU N

57 Hcnonb3oBanue rpaduka QyHKIUN 115




pelIeHusl ypaBHEHUM

[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TTOKA3aTeIbHBIX 1
ypaBHEHUU
[loka3arenbHble ypaBHEeHUs. OCHOBHbBIE

y

59 METO/IBI PEIICHUS MTOKa3aTEIbHBIX 1
YpaBHEHUU
[lokasarenbHble ypaBHEeHUs. OCHOBHbIE

y

60 METO/BI PEIICHUS TOKa3aTEIbHBIX 1
YpaBHEHUU

61 KoHntpoinbhas padora: "[lokazaTenpHas 1
¢ynkuus. [lokazarenbHele ypaBHeHUs"

62 Jlorapudwm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudm umncna. CoiicTBa Jorapudpma 1

64 Jlorapudwm yucna. CpoiicTa norapudpma 1

65 ECSITUYHBIE M HATYpaJIbHBIE JIOTapU (MBI 1

y

66 JlecaTuuHbIe U HaTypaJIbHbIE JOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
sorapudmsl

68 [IpeoOpazoBanHue BEIpAXKEHUA, COAEPIKALIIX 1
JorapupMbl

69 [TpeoOpa3oBaHue BRIpAKEHHUN, COACPIKAIIIX 1
JorapupMbl

70 Jlorapudmuueckas pyHkuus, €€ cCBOWCTBA U 1
rpaduk

7 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U 1

rpaduk




Hcnons3oBanue rpaduka GyHKINUN AJIs

2 peueHus ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKIMN AT
pelIeHusl ypaBHEHUM
Jlorapugmuueckue ypaBueHusi. OCHOBHBIC

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC

75 METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
JorapupMHUUECKUX ypaBHEHUI

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
Jorapu(pMHUUECKUX YpaBHEHHM

79 KonrtponbHas pabora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHUs"

80 CuHyC, KOCHHYC, TAHT'€HC U KOTAaHI€HC
YKCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa

83 ApPKCHHYC, apDKKOCHHYC U apKTaHI€HC
YHMCJIOBOI'O apryMeHTa

84 Tpuronomerpudeckas OKPy>KHOCTb,




OIpeJIeTICHNE TPUTOHOMETPHUYECKUX
(YHKINI YUCIOBOTO apryMEeHTa

Tpuronomerpuyeckasi OKpyXKHOCTb,

85 OTpeIeTICHUE TPUTOHOMETPUUECKHUX 1
(YHKIHMIA YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

03 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Pemenne TpUroHOMeTpHUUECKUX YpaBHEHU I 1

96 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHHA 1

97 Pemenne TpUroHOMeTpHUUECKUX YpaBHEHU I 1

98 Pemenne TpUTOHOMETPUYECKUX YpaBHEHHHA 1

99 Pemenne TpUroHOMeTpHUUECKUX YpaBHEHU I 1

100 Pemenne TpUTOHOMETPUYECKUX YPaBHEHHHA 1
KonTtponbHas pabora:

101 "TpUroHoMeTpu4ecKrue BbIPAKEHUS U 1

TPUTOHOMETPUUYECKUE YpaBHEHHS"




HOCJIG,I[OB&TCJIBHOCTI/I, CIIOCOOBI 3aJJaHusA

102 nocjenoBaTenbHOCTeH. MeTos
MaTeMaTUYECKON MHIYKLIMU
MOHOTOHHBIE 1 OTPaHUYECHHbIE

103 MocJIeI0BaTeILHOCTH. VIcTOopus aHanu3a
0OECKOHEYHO MaJIbIX

104 Apudmerndeckast mporpeccus

105 ['eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaromias reoMeTpruiecKas
nporpeccus

107 CyMmmMma 6ecKOHEYHO yOBbIBAIOIICH
FE€OMETPUUECKOMN MPOTrPECCUU

108 JIMHENHBIN ¥ DKCIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyina CI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 O6o0611eHne 1o Teme
"IlocrenoBarenbHOCTH U porpeccun”

112 HenpepriBHble GYHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA

114 CaoticTBa (QyHKIUI HETIPEPHIBHBIX HA
OTpe3Ke

115 CgoiicTBa (GyHKIIMI HEPEPHIBHBIX Ha
OTpE3Ke

116 Meron UHTEPBAJIOB JUIs PELLECHUS




HEPaBCHCTB

MGTOI[ HHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMmeHeHre CBOMCTB HENPEPHIBHBIX
(byHKUMH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

121 [lepBast u BTOpast Npou3BOIHBIC (PYHKIUU

122 OnpezneneHue, reoMeTPUYECKUI CMBICIT
MIPOU3BOIHOM

123 Ornpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 VYpaBHeHUe KacaTelbHON K TpapuKy
byHKIMHA

195 VYpaBHeHHe KacaTeNbHON K TpapuKy
byHKIIUN

126 [Tpon3BoIHBIC NIEMEHTAPHBIX PYHKIINH

127 [Ipou3sBoaHbIE IIeMEHTAPHBIX (QYHKIIUN

128 [TpousBoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PyHKIUH

129 [IpousBonHas CyMMBbI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIO3UIIMU (PyHKUINN

130 [IpousBonHas CyMMBbI, IPOU3BEACHMUS,
YaCTHOTO M KOMITO3UIIMH (DyHKITHNA

131 Kontponbnas padora: "[IpousBognas”




132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "YpaBHeHus"

133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkun"

134 HOBTOE)CHI/IC, 000011IeHNE, CHCTEMATH3AINS 1
3HAHUH

135 HOBTOPGHI/IG, 000011eHHEe, CHCTEMATH3aIIHS 1
3HAHUH

136 HOBTOPGHI/IG, 000011eHHEe, CHCTEMATH3aIIH 1
3HAHHUH

OBUIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMbI

[Ipumenenne npou3BOIHOM K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
HCCIIeIOBaHUIO (PYHKIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio (pyHKIUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnaenue HanOOJIBIIET0 1

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(yHKIMHM Ha OTpe3Ke

Haxoxnenue HauOOJIbILIErO U




HaMMEHBIIETO 3HAUYCHHS HEIIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HanOOJIbIIEro U

HAaUMEHBIIETO 3HAUEHUS HENPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

10

Haxoxneaue HauOOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GYHKIIMU Ha OTPE3Ke

11

12

13

14

Haxoxnenne HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(byHKIHMU Ha OTpe3Ke

Haxoxxnenue HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
(GyHKIIUM Ha OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAXO0XIEHUS HAaUJTy4Ilero pelIeHus B
MPUKJIAJAHBIX 3a7a4ax

[IpuMeHeHne npou3BOHON IS
HAaXO0X/IECHNs HaWIy4Ilero peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[Tpumenenne npou3BOTHOM IS
OTpe/IeTICHUSI CKOPOCTU U YCKOPEHUS
nporiecca, 3a1aHHOTO (GOPMYIION WITH
rpaduKom

16

[Tpumenenne npou3BOTHOM IS
ompeieJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYJIION WK
rpadgukom




17

Kommnosumus hyHkmmi

18 Kommosurus ¢hyHKImit

19 Kommnosumus pyskmmi

20 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

91 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITUH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

o5 IlepBooOpazHbIe 1eMEHTAPHBIX (DYHKIHHA.
[IpaBuia HaX0XIEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4ecKnid CMBICI
WHTErpata

97 Brruucnenue onpenenéHHoro HHTerpaa
o gopmysne Horotona-JleliOnuna

78 Brruncnenue onpeneia€HHOro HHTerpaia
o gopmyne Hprotona-JleiiOuura

29 [IpumeHeHne nHTerpaia g HaX0XACHUS
IoMIaIel TIOCKUX QUTyp

30 [IpumeHeHue nuHTerpana i HaX0XKACHUS
00BEMOB reOMETPUYECKHX Tell

31 [Tpumeps! pemeHunit qudQepeHraIbLHbIX

ypaBHEHUH




[Tpumeps! pemenuit auddepeHInaIbHbIX

32 .
ypaBHEHHHA
MareMaTHueCcKoe MOJICIIUPOBAHHUE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudepeHIaTbHBIX YPAaBHCHUM

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuveckue GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKINHU, UX
CBOMCTBA U TrpaduKu

38 Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U Tpap KU
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YPaBHEHUH € TOMOIIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YpPaBHEHHUH C TOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUECKHX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPHYECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETpHUECKUX
HEPaBEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Perrenne TpUroHOMETpHUYECKUX
HEPaBEHCTB
Konrponsnas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (DYHKIIHH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIEC METOJIBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELLICHUS

norapuMUIECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUS

> UppaoOHaAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppaloOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHATbHBIX HEPABEHCTB
50 OCHOBHbBIE METO/IbI PEeILICHUS
UppaMOHATLHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLeHus
UppaloOHAIbHBIX YPaBHEHHH
62 I'paduueckue METOIbI pEeLICHUS
UppaIMOHAIEHBIX YPaBHEHHH
63 I'paduueckue MeTo bl peLeHus
MoKa3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTo bl peLeHus
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI pELICHUS
Jorapu(PMUUECKUX YpaBHEHUI
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue METOIBI peIICHNUS
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI pEIICHUS
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
YpaBHEHUI
I'paduueckue METObI PELICHUS
69 MOKa3aTebHBIX U JIOTAPUPMUUECKUX

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
HEPaBEHCTB

KonTponbhas padora: "UppaunoHnaibHele,
NoKa3aTesbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KomruiexcHeie uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMITJIEKCHOT'O YuCIIa

74

75

76

KomrmiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECKast (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

N300parkeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJAMHATHOM TIOCKOCTH

®opmyna Myaspa. Kopau N-oii ctenenu us
KOMIIJIEKCHOTO YHMCIIa

80

®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIIJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCII JJIA




peuieHus GU3NYEeCKUX U TreOMETPUIECKUX
3a1a4y

Kontponbnas padota: "KomrmiekcHbie

82 "
qucna

83 HartypanbHble 1 11esbie yncia

84 HarypanbHble u 1ienpie yucia

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
HEJIBIX YUCell

86 [IpumeHeHne MpU3HAKOB AETUMOCTH
HEJIBIX YUCell

87 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
nenbix uncen: HOJ u HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nensix yrcen: HOJl m HOK

89 [IpumeHeHne MpU3HAKOB AETUMOCTH
IEJTBIX YUCEI: OCTATKH 110 MOJIYIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH
L[EJBIX YUCEI: OCTATKH 10 MOJYJITIO
[TpuMeHeHHEe TPU3HAKOB JISTUMOCTH

91 TIEJTBIX YUCEIT: arOpuT™M EBKIHIA JIs
peIIeH s 3a/1a9 B TEJTbIX YMCIIax

92 O6061menue o Teme "Teopus HenbIx
yucen"
CucremMa ¥ COBOKYTHOCTh YpaBHEHUH.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

94 CucreMa 1 COBOKYITHOCTb YPAaBHEHU.

PaBHOCHIBHBIE CHCTEMBI U CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUSA CUCTCM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH JIorapu(pMU4IeCcKux
ypaBHEHUH

OCHOBHBIEC METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUI

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3ajad U 3a7a4 u3

101 pa3aMyYHbIX 00JacTel HayKu U peaslbHOM
KU3HU, HHTEPIPETALUs OTyYEeHHBIX
pe3yIbTaToOB

[IpuMeHeHne cucTeM K pEeIEHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

102 pa3aMyYHbIX 00JacTel HayKu U peaslbHOM
KHU3HU, UHTEPIPETALUs OTYyYEHHBIX
pe3yabTaToOB




[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 13

103 pa3nuYHBIX 001aCTeH HAYKH U PEaTbHOM
KU3HHU, UHTEPIPETALUS TOTYIEHHBIX
pe3yabTaToB
Kontposbnas pabora: "Cuctemsl

104 panroHaTBHBIX, UPPALMOHATIHHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUN"

105 PanmonansHble ypaBHEHHS ¢ TapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PannoHaneHbIE CUCTEMBI € ITapaMeTpaMHu

108 HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napamMeTpamu

110 IToka3aTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazareabHbIE CUCTEMBI C TApaMeTPaMu

112 Jlorapudmuueckue ypaBHeHus,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpudeckne HepaBeHCTBA C

napameTpamu




116

117

118

Tpuronomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u uccienoBaHue
MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallUi C MOMOIIbIO YPaBHEHUH C
rnapameTpamu

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallMi C OMOIIBIO CUCTEM YPABHEHUIA
C mapameTpaMu

119

[TocTpoeHue u uccnenoBaHue
MaTEMATHYCCKUX MOIICHGﬁ PCATIBbHBIX
CUTYallUi C MOMOIIBIO CUCTEM YPaBHEHHIA
C mapaMmeTpaMu

120

121

122

KonTponsnas pabora: "3anauu c
napamerpamu”

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

123

[ToBTOpeHME, 0600IIEHNE, CHCTEMATH3 AT
3HaHuil: "YpaBHeHus. CUCTEMBI
ypaBHEeHU"

124

125

[ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT
3HaHui: "Hepaencrsa"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrra"

126

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL




3HaHuii: "HepaBencrna"

[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS

127 . . " 1
3HaHuit: "[IponsBoaHas u e€ MpuMEHEeHHE

128 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "l[IponsBoanas u e€ npumeHeHue"
[ToBTOpEeHue, 00001IEHNE, CUCTEMATU3 AL

129 ’ ’ 1
3HaHuii: "IIpousBoaHas u e€ npumeHenue"

130 [ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS 1
3HaHuii: "MHTEerpan u ero npuMeneHue"

131 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"
IToBTOpeHue, 0000IIEHNE, CUCTEMATH3AIU

132 ’ ’ 1
3HaHui: "OyHkun"

133 Kontponbnas paboTa mo teme 1
"®yHkuuKn'" cucreMaTu3anys 3HaHUu|

134 [ToBTOpenue, 0600IIEHNE, CHCTEMAaTH3 AL 1
3HAaHUH

135 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HAHUH

136 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HAaHUH

OBLIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM MIPOI'PAMMBI

10 KITACC
Koxa .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOr0 .
0o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BEIYUCITICHUS
11 OmnepupoBaTh NOHATHSAMH: PALUOHAIBHOE W JICHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAA U JICCATHYHAS IPOOb, IPOIIEHTHI
12 BemmonuaTe  apudmernyeckue omepanud ¢ palMOHAIBHBIMU U
' JeCTBUTEIILHBIMU YHCIIAMHU
13 BemmonHATe  npuONMKEHHBIE  BBIYMCIEHHS, HCHOJIB3YS  IpaBUIIaA
' OKPYTJICHHUS, JIeNIaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYHCICHUH
OmnepupoBarh MOHATUSMU: CTETICHb C IIEJIBIM IIOKA3aTeIeM, CTaHJapTHAs
14 (dopma 3armucH JeCTBUTENFHOTO YMCIa, KOPEHb HATYypPAIbHOM CTETCHH;
' UCIIOJIb30BATh MOAXOSIIYI0 (POPMY 3aIUCH JICHCTBUTEIBHBIX YUCET JUIS
peLICHUS IPAKTUYECKUX 33/1a4 U MTPEICTABICHHS JaHHBIX
OmnepupoBarh MOHATUSMH: CHHYC, KOCHHYC M TaHT€HC MPOW3BOJBHOTO
1.5 yIJla; KCHOJNb30BaTh 3allMCh IIPOM3BOJIBHOIO YIja 4Yepe3 oOpaTHbIE
TPUTOHOMETpHUYECKHE (HYHKIHH
2 YpaBHEHUS U HEPAaBEHCTBA
OmnepupoBarh MOHIATHSIMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, IIETIOE,
2.1 panMoHalbHOE, UppanroHaIbHOe ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
99 BremonHATe TpeoOpazoBaHMsl TPUTOHOMETPUYECKHX BBIPAKCHHNA U
' pemaTh TPUTOHOMETPHUYECKHIE YPAaBHEHHS
BoimonssaTe npeoOpa3oBaHuUs LEJIBIX, panroHaIbHBIX U
2.3 WppaIMOHAIFHBIX BBIPAKEHUH ¥ pelIaTh OCHOBHBIC THUIBI IENbIX,
panMoHaATBHBIX U UPPAMOHATIBHBIX YPAaBHEHUH 1 HEPABEHCTB
54 [IpuMeHATH ypaBHEHHS M HEpaBEHCTBA Ul PEIICHUS MaTEeMaTUYECKUX
' 3aJa4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HAyKU U peabHON KU3HU
MopenupoBaTh peaNbHbIE CHUTYallMd Ha SI3BIKE alreOpbl, COCTABISATH
25 BBIpQ)KCHUS, ypaBHEHWs, HEpPaBEHCTBA [0  YCIOBHIO  3aJlayH,
' UCClleIoBaTh TOCTPOCHHbIE MOJENU C MHCIOJIb30BaHMEM arnapara
anreOpbl
3 OyHKIUN 1 TpaPuKH
31 OmnepupoBaTh MNOHATUAMM: (YHKIHS, CIOCOOBI 3adaHusl (QYHKIUH,

00JIacTh OIpeNesIeHus] M MHOXXECTBO 3HaueHW QyHKUIuHM, rpaduk




(GyHKIMH, B3aUMHO OOpaTHbIE (PyHKITUH

OnepupoBarh MOHATUSMHU: YETHOCTH M HEUYETHOCTh (DYHKUUHU, HYIU

32 (GyHKIIUU, TPOMEKYTKH 3HAKOIOCTOSTHCTBA
3.3 Hcnonp3oBatk rpaguky GyHKIUHA U1 pelieHus ypaBHeHUN
3.4 Crpouth W uyuTaTh TrpaduKku JUHEWHOW (YHKIUHU, KBaJAPaTHUUYHON
' (GyHKIMH, CTENEHHON (PYHKITUH € IIeNTbIM TIOKa3aTeIeM
Ucnonb3oBate rpaduku (QyHKUMHA A7 HCCIEIOBaHHS MPOLECCOB U
35 3aBUCHMOCTEH NpU pEHIeHUU 3ajad U3 APYTUX y4eOHBIX MPEAMETOB U
' peaIbHOM  JKHU3HH, BbIpaXaTb (QOpMyJaMH 3aBUCUMOCTH  MEXIY
BEJTMYUHAMU
4 Hauana matemaTn4eckoro aHaiausa
41 OnepupoBarh MNOHATUSAMU: IOCIIEOBATEIBHOCTh, apU(pMETHUECKas U
' reoMeTpuyecKas porpeccun
OnepupoBarh NOHATUAMU: OECKOHEYHO YOBIBAIOIIAS TE€OMETPHYECKas
4.2 mporpeccusi, cymma OECKOHEYHO YyOBIBAIOLIEH TeoMeTpHUecKoi
MIPOrpeccuu
4.3 3a/aBath MOCIEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonb30BaTh CBOICTBAa MOCIENIOBATEILHOCTEH M MPOrpeccuit Uit
' pENICHUS pealTbHBIX 33a7a4 MMPUKJIAHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKA
5.1 OrnepupoBaTh MOHIATUSIMHU: MHOKECTBO, ONIEPAIIMH HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar [Uisi ONMUCaHHS
5.2 pEabHBIX TPOIIECCOB W SBICHUHN, NpPU pEIICHUH 3aJad U3 JIPYTHX
y4eOHBIX MPEMETOB
53 OnepupoBaTh TOHATUSMHU:  ONpEIEIECHHUE, TEopema, CIIEACTBHE,
JI0Ka3aTeNIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble MpeIMeTHBbIE Pe3yJIbLTATHI OCBOECHNSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o01ero 06pa3oBaHus
pe3yJbTarTa
1 Uwcna 1 BBIYUCIICHUS
OnepupoBaTh NMOHATUSMH: HATypalbHOE, L[EJI0€ YHUCIO; HCIOIb30BaTh
1.1 MPU3HAKU JEIUMOCTH UEJbIX YHCEI, Pa3JIOKEHHE YKCiIa Ha MPOCThIC
MHOKUTEJH JIJISl pEIIeHHs 3a/1a4
1.2 OnepupoBarh MOHATHEM: CTEIICHB C PAITMOHATLHBIM MTOKA3aTeIeM
13 OnepupoBarh TOHIATHAMH: JIOrapudM  UYWCHa, JECATUYHBIE W

HaTypaJbHbIE JIoTapru(MBI




2.1

2.2

YpaBHEHHUs U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTENEHHU M MPeoOpa3oBaHUs BBIPAKECHUIA,
ONEepUpPOBATh MOHATUSMU: TOKA3aTEIbHOE YPaBHEHHE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTE€IbHBIX YPABHEHUI U HEPABEHCTB

Breimonsate mpeoOpa3oBaHusi BBIPAKEHUH, COAEPIKALIMX JIOTapH(MBbI;
ONEpUPOBaTh  MOHATUSMU:  JIOTapU(PMUUYECKOE  ypaBHEHHE U
HEPaBEHCTBO; pellaTb OCHOBHBIE THUIIbI JIOTAPU(PMUUECKUX YPaBHEHHUN U
HEPaBEHCTB

2.3

2.4

2.5

Haxoauts perienust npocTednX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBarb NOHATHSAMHU: CHCTEMA JIMHEWHBIX YpPaBHEHUM M €€
pELIeHNE; UCIIO0Nb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUN /ISl pelICHUs
IIPaKTUYECKUX 3aja4

Haxonguts PCUICHUA HpOCTCﬁH.IPIX CHUCTEM u COBOKyHHOCTCﬁ
PalruOHAJIbHBIX ypaBHCHI/Iﬁ H HCPABCHCTB

2.6

MonenupoBaTh pealibHbIC CHUTYalldd Ha SI3bIKE alnreOpbl, COCTaBIATh
BBIPQKCHUS, YPAaBHEHUS, HCPABEHCTBA U CHUCTEMBI 10 YCIIOBHIO 33J[a4H,
UCCIIeIOBaTh TIOCTPOCHHBIC MOJICIM C HCIOJb30BAaHHEM arlapara
anreopsl

3.1

3.2

3.3

OyHKIUH U TpaPuKH

OmnepupoBaTh MOHATUAMHU: Hepuoaudeckas (YHKIMS, MTPOMEXYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH 3KCTpeMyMa (pyHKIUH, HauOoJibliee U
HaMMEHbIIee 3HaYeHUsI (QYHKIIMU HA TIPOMEXKYTKE; UCIIOIb30BaTh MX JJIS
UcCleI0BaHus (PYHKIMH, 3aJaHHON rpaduxkom

OmnepupoBaTh NOHATHAMU: TpaUKH MOKa3aTeNbHOM, TorapudMuaeckoi
U TPUTOHOMETpHUUYECKMX (DYyHKIMI; M300paxkaTb MX HAa KOOPAMHATHOMN
IJIOCKOCTHU M UCIIOJIB30BATh JUIsl PEIICHUS] YPAaBHEHUN U HEPABEHCTB

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKU JIMHEHHBIX

YPaBHEHUN M UCIOJIB30BaTh MX Ui PELICHUS CHUCTEMBI JIMHEWHBIX
ypaBHEHUN

3.4

4.1

Ucnonw3zoBark rpaduku QyHKIUNA I8 UCCIENOBAaHUS IPOLIECCOB U
3aBUCUMOCTEHN U3 IPYTUX YUCOHBIX TUCIUIUIUH

Hauana maremaTnueckoro aHaian3za

OnepupoBarh TOHSATUSMU: HEMpEepbIBHAS (YHKIMS, TPOU3BOIHAS
(GYHKIIMU; UCTHONb30BaTh TEOMETPUYECKHI U  (PU3UYECKUIl CMBICH
MIPOU3BOHOM /7151 pellIeHUs 3a7a4

4.2

4.3

4.4

Haxomute npou3BOAHBIE  3JIEMEHTapHbIX  (QYHKIMHA, BBIYHUCIATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIUI

Hcnonp30BaTe MPOU3BOAHYIO JUIs  HMCCIENOBaHMSA (QYHKUMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI, IPUMEHSATD PE3YJIBTATHl UCCIEA0BAaHUS K
MTOCTPOCHUIO TPaPUKOB

Hcnons3oBaTh IMMPOU3BOAHYIO U HAXOXACHUS HAWITYUIICTO PCIICHUSA B




NPUKIAAHBIX, B TOM YUCJIC COLIUMAJIbHO-3KOHOMUNYCCKUX, 3ala4ax

OHepI/IpOBaTB IIOHATUSAMU nepBoo6pa3Ha;1 U HHTErpajl; IIOHHUMAThb

4.5
reoOMEeTPUUECKUi U (PU3NYECKUI CMBICI HHTETpaja

46 Haxomute mepBooOpa3HbIE 3IIEMEHTAPHBIX (YHKLIWH, BBIYUCIATH
' uHTerpai no gopmyne Hetotona — Jleitbnuna

47 Pemrate MMPUKJIAAHBIC 3aJa4M, B TOM YHCJIC CONUAJIbHO-3KOHOMUYCCKOT'O

U (U3UYIECKOro XapaKkTepa, CPEeACTBAMHU MaTeMaTHYeCKOro aHaIn3a

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC
IIpoBepsieMbId 3JI€MEHT COAEPKAHUS
Kon
1 Yucna v BIYKCICHUS
Panyonanenple  uucina. OOBIKHOBEHHBIE M JIeCATHYHBIE JpoOU, MPOLEHTHI,
OecKOHEeuHble  IepuoguuecKue  Japobu.  Apupmernueckue  omepanum ¢
1.1  pauuoHaJIbHBIMM YHCIAMH, IPEOOPaA30BAHUS YUCIOBBIX BbhIpakeHHH. [Ipumenenue
npoOeil M TPOIEHTOB ISl PeIIeHUs MPHUKIAIHBIX 33734 U3 Pa3IMYHbIX OTpacieit
3HAHUM U PEAIbHON KU3HU
JeiictButenpHple  yuciaa.  PanyoHanbHblE M MPPALMOHAIBHBIE  YHCIIA.
1.2  Apudmernueckue omnepauuu ¢ JeHcTBUTENbHBIMU uuciaamu. [IpuGnuxénnble
BBIUNCJICHMS], TPaBUJIa OKPYIJIEHUs, IPUKKUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN
Crenenp ¢ nensiM nokaszateneM. CraHgapTHas gopMma 3amucH JIeHCTBUTEIBHOIO
1.3  uwucna. Ucnonbp3zoBaHue moaxofsmeit GopMbl 3aMucu ACHCTBUTENbHBIX YUCEN IS
pEILIEeHUs IPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHbBIX
14 ApudpmeTnueckuii KopeHb HaTypalbHOM cTeneHu. [[eficTBus ¢ apupmeTnyecKuMu
' KOPHSIMH HaTypajibHON CTENIEHU
15 CHHyC, KOCHMHYC W TaHITE€HC 4YHMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1  ToxzaecTBa M TOXKAECCTBEHHBIE MMPEOOPAZOBAHHUS
59 [TpeoOpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKECHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHue, KopeHb ypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Meroa
MHTEPBAJIOB
2.4  PemeHue 1enbix U APOOHO-PALMOHATIBHBIX YPAaBHEHU U HEPABEHCTB
2.5 Pemenne nppanvoHaabHbBIX YPaBHEHUN U HEPABEHCTB
2.6 = PemeHne TpUTOHOMETPUYECKUX YpaBHEHHH
57 [IpumeHeHne ypaBHEHMM M HEPABEHCTB K PEIICHUI0O MAaTeMaTU4EeCKUX 3adad U

3ala4q U3 Pas3INYHbIX oOacreit HayKHu U pCaHBHOﬁ KHU3HHU




OyHKIMH U TpaduKh

OyHKIus, cnocoobl 3amanus (yHknuu. ['paduk dyskuuu. B3ammHO oOpaTHBIC

3.1
byHKIAHA
3.9 OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHWd ¢yHkuumu. Hymm ¢dyHKmm.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIC (PYHKLIUU
33 CrenenHass (yHKIOMS C HATypajdbHBIM W IEJbIM TOKa3aTeneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpuueckas OKpyHOCTb, OINpEAEICHUE TPUTOHOMETPUUYECKUX (YHKIMN
' YHCIJIOBOI'O apryMeHTa
4 Haygana maTemaTnueckoro anaumsa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs IOCIENOBAaTENbHOCTEH. MOHOTOHHBIE
' IIOCJIEI0BATENbHOCTH
Apudmernueckass M reomeTpuueckas Iporpeccud. beckoHeuHO yObIBaroas
49 | TEOMETpHHeCkad NpOTPECCHi. Cymma OeckOHEYHO yObIBarolleil reoMeTpuyecKon
' nporpeccud. @opmysia CIOXKHBIX NPOLEHTOB. Mcrnonp3oBaHue INporpeccuu Juis
pEILIEHNUs PEATbHBIX 3a7a4 IPUKIAJHOIO XapaKkTepa
5) MHoxecTBa U JIOTHKa
MHoxecTBO, omepauMd HajJ MHOKecTBamu. Jlmarpammel Oiiepa — DBenna.
5.1  IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOr0 ammapara Ajis OINHCAaHUS pealbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33724 U3 IPYTHX Y4eOHBIX MPEIMETOB
5.2 Ormpenenenue, Teopema, CleICTBUE, J0KA3aTEIbCTBO
11 KITACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna ¥ BBIYUCIIEHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenens ¢ panoHaIbHBIM NOKa3aTeneM. CBONWCTBA CTEIEHH
1.3 Jlorapudm yncna. JlecaTuuHble U HATYpaJIbHBIE JOrapu(MbI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHU, CoAepKaLIUX JTOTapUPMbI
59 [IpeoOpa3oBanue BBIpAXKEHUN, COAECPIKAIINX CTENIEHH C PAl[MOHAIBHBIM
' HoKa3aresieM
2.3 IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cucrembl JTUHEHHBIX YpaBHEHHU. PelleHne NpUKIAIHBIX 3a4a4 C MOMOIIBIO

CUCTEMBI JINHEWHBIX YPAaBHEHHUI




2.7

CucreMsbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUH U HEPABEHCTB

HpI/IMeHCHI/Ie ypaBHeHPII;’I, CUCTEM WU HECPABCHCTB K PCHICHUIO MATEMATHUYCCKHX

28 3aJa4 M 3a/1a4 U3 Pa3IM4HbIX 00J1acTel HAyKU U peaibHOU KU3HU
3 OyHKIUH U TpaPUKH
Oynkuus. Ilepuognueckue QyHkuuu. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIMH.
3.1 MaxkcumymMbl 1 MUHUMYMBI (QyHKIMUA. HanGospliee n HauMeHbIee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIMN, UX CBOMCTBA U rpaduKH
3.3 [Toka3zarenbHas u orapudmMudeckas GyHKIMU, X CBOHCTBA U TpaduKH
34 Hcnons3zoBanne rpadukoB (GYHKIUA I PEHICHUS ypPaBHCHUH W JIMHEHHBIX
' CHCTEM
UcnonwszoBanne rpadukoB GyHKUMA IS UCCIENOBAHUS  IPOIIECCOB U
3.5 3aBHCUMOCTEH, KOTOpbIE BO3ZHHUKAIOT NPHU PELICHUH 3a7ad U3 JPYTruxX y4eOHbIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Havana marematnueckoro aHanusa
4.1 HenpepsiBable pyHKIMU. MeTO] MHTEPBAJIOB AJIs PEIICHUs] HEPAaBEeHCTB
4.2 [TpousBoanas pynkuuu. ['eomerprueckuii 1 GU3NIECKHIA CMBICI TPOU3BOIHOM
43 IIponsBosHble 31eMeHTapHBIX (YHKIUNA. POpMyNbl HAXOXKACHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIUN
[IpumeHeHne TPOM3BOMHONW K HCCIENOBaHHWIO (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoxxieHre HauOoJIbIIero 1 HAaMMEHbILEro 3HaueHus! (PyHKIUU Ha
OTpe3Ke
[IpumeHeHre TPOM3ZBOAHON JUII HAXOXKIEHHUS HAWIY4IIero pelIeHus B
4.5 NPUKIAAHBIX 3aJayax, I ONPENENICHUs] CKOPOCTH Mpolecca, 3aJaHHOIO
dhopmynoit wim rpagukom
4.6 IlepBooOpaznas. Tabnuma nepBooOpa3HbIX
47 WuTterpan, ero reomeTpuueckuil 1 gpusnueckuii cMpica. Berunciaenne uHTerpana

o gopmyne Hprotona — Jleitbnuia

HNPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
HNPOI'PAMMBI CPEJHEI'O OBIIETI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TpeOOBaHMS K NMPEIMETHBIM pe3yJibTaTaM

NMpoBEPsIEMOro OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMBbI CPeIHero
TpeOoBaHUs 00111€ero 00pa3oBaHus

BuaneHne Meromamu JOKa3aTesbCTB, AJTOPUTMAMU pELICHUS 3aaad;
yMeHHe (OpMyJIHpOBaTh M ONEPUPOBATH MOHITUSIMH: OIpEAeTICHHE,
aKCHOMa, TEeOpeMa, CIEICTBUE, CBOMCTBO, NPHU3HAK, JOKA3aTEIbCTBO,




PaBHOCUJIbHBIE (hopMyITUPOBKH; MIPUMEHSTh ux; yMEHUE
dbopMynupoBatb O0OpaTHOE U  MPOTHUBOIOJOXKHOE YTBEPXKICHUE,
IPUBOJUTh TPUMEPHl U  KOHTPIPHUMEPBI, HCIIOJIB30BATH METOJ
MaTeMaTUYeCKOW MHIYKUWHU; MPOBOJUTH JOKA3aTENbHbBIE PACCYXKIACHUS
IpU pEeLIeHUH 3aJa4, OLICHMBAaTh JIOTMYECKYIO IPABUIBHOCTh
paccyXJIeHHI; yMEHHE OIEpUpPOBaTh TMOHATHUSAMHU: MHOXECTBO,
IIOJIMHOXKECTBO, ONEPALMU HaJ MHOXKECTBAMHU; YMEHME HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBI  ammapar Uil  OIKCAaHUs  peabHbIX
IIPOLIECCOB U SBJICHUM M NPU PEUICHUM 3a/lad, B TOM UYHUCIIE U3 IPYIUX
y4eOHBIX MPEIMETOB; YMEHHUE OIEpUpOBaTh MOHATUSAMU: TIpad,
CBSI3HBIN Tpad, AepeBo, UK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh U
OIMCHIBATh Ipadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BATh rpadbl MpU
pelIeHnu 3a1a4

YMenue onepupoBaTh MOHSITHSIMHM: €CTECTBEHHOE YHCIO, YHUCIIO,
CTENIEHb C ILEJIbIM II0Ka3aTeleM, CTENEHb C PAlMOHAIBHBIM
MOKa3aTeJieM, CTETNEeHb C BEIIECTBEHHBIMH EIWHUIIAMHU, JIOTapH(pM
4HCell, CHHYC, KOCUHYC M TaHI'€HC IIOCJIE0BAaTEIbHOIO YHCIA, OCTaTOK
[0 MOJIYJIIO, pPa3yMHOE 4YHUCIIO, HPPALMOHAIbHOE 4YHCIIO, LEIBbIX,
palOHAJIbHBIX, YHUCJIOBBIX YMCEJ; YMETh HCIOJIb30BATh IPHU3HAKU
JeTUMOCTH, HAaUMEHbUIMHA OOIIMHA JeTuTeNh M HAaUMEHbLIMHA OOIuii
KpaTKuil anroputM EBKiMIA Mpu ONpeNereHuu 3a1a4u; 3HAKOMCTBO C
Pa3IUYHBIMU MO3ULAOHHBIMU LETSIMU CUUCIICHHS; YMEHUE BBIIIOJIHATH
BBIYHCIICHUE OLIEHOK U NPE0OPa30BbIBATh BBIPAXKEHUI CO CTETIEHbSIMU U
norapupmamu, 1peoOpa3oBbIBaTh JPOOHO-PAlMOHATILHBIE BBIPAKEHMUS;
yMEHHE OIIepupOBATH MOHSTUSIMU: I10CJIEZI0BATENBHOCTD,
apupMeTHyeckass ~ MPOrpeccusi,  reoMeTpuyeckas  IMporpeccus,
OEeCKOHEUHO YOBIBAIOIIAsl TeOMETpUYEcKas TPOTPeccHs; yMEHHue
3aaBaTh  IIOCJIENOBAaTENbHOCTH, B TOM 4YHCIE€ C  IOMOIIBIO
pPeKyppeHTHBIX  (OpMyJI;  YMEThb  ONEpUPOBATH  MOHATUSAMHU:
KOMIUIEKCHOE YHCJIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (pOpMBbI 3alMCH KOMIUIEKCHBIX YHMCEN
(reoMeTpuyeckas, TPUTOHOMETpPHUYECKass W ajredpauyeckas); yMeThb
MIPOU3BOJIUTH apU(PMETHUECKUE JIEHCTBUS C KOMIUIEKCHBIMH YHCIIaMU;
NPUBOJUTh  HPUMEPHl  MCIOJIb30BAaHUS  KOMIUIEKCHBIX  YHCEI;
ONEepUpPOBaTh MOHATUSMMU: MaTpuia 2X2 u 3X3, omnpenenuTenb
MaTpHUIIbI, TEOMETPUUECKHUI CMBICII OPEIECIIUTENS.

Ymenue OIIepUpOBaTh MOHATHSIMHU: palMOHATILHBIMU,
UppalMOHAILHBIMH, II0Ka3aTeNbHbIMU, CTETICHHBIMH,
Jorapu(MUUYECKUMH,  TPUTOHOMETPUYECKHMMH  ypaBHEHUSMU U
NPUBEACHUAMH HUX CHUCTEM; YMEHHME OIEpUPOBATh TMOHATUSAMHU:
TOKJIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUEe, YpaBHEHHE, CHMBOJIO,
cucTeMa HMCTOYHMKOB M HKBUBAJIEHTOB, PaBHOCHIBHOCTH 00pasia,
SKBHUBAJICHTHI U CUCTEMBI; YMETh PElllaTh YPAaBHEHUS, CXEMBI U CUCTEMBI
C TIOMOIIIBIO PA3JINYHBIX [IPUEMOB; PELLINTh YPABHEHUE, LIBET U CUCTEMY
C MapaMeTpoM; IPUMEHATb YPAaBHEHUS, CUMBOJIbI U UX CHCTEMBI JIJIs
peleHnsl MaTeMaTU4YecKUX 3ajad M 3a7ad U3 Pa3NUYHBIX oOyacTei
HAYKU U PEaIbHOMN KU3HHU.

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUSA, (GYHKLIUS YETKOCTH,
GyHKIUS NEpUOAMYHOCTH, (GYHKIUS OTrPaHUYEHHOCTH, (QYHKIUSI
MOHOTOHHOCTH, (YHKLHUSI 3KCTpeMyMa, (DYHKIMS MaKCHUMAaJbHOIO M




HAaMMEHBUIETO 3HAYEHUS HA IPOMEXKYTKE, HEMpepbIBHAs (YHKIHA,
acUMIITOTHI rpaduyeckoil (QyHKIUM, nepBas U BTOpas HPOM3BOJIHAsS
GyHKIMSA, TEOMETPUUYECKHUH © (U3MYECKHA CMBICI IPOU3BOIHOM,
nepBooOpa3Has, OINpENEeNEeHHbIH  WHTErpajg; yYMEHHE  HaxOAWUTh
aCHMIITOTHI rpaduuecKux (QyHKIHMI; yMeHHEe 00eCcTIeUuTh POU3BOTHBIC
CYMMBI, IPOM3BEIECHUS MCKYCCTBAa, 4YacTHblE M KOMIIO3ULMOHHbIE
(GYyHKIMM, HaXO0XKIECHHE OHKBUBAICHTHOM KacaTelbHOW K (YHKIUH
rpaduka; yMEHHE HaXOIUThb MPOU3BOJHBIC IEMEHTApHbIE (DYHKIMH;
YMETh HCIIOJIb30BaTh MPOU3BOAHYIO (DYHKIMIO Ui HMCCIEIOBaHMA,
HaXOAUTh (PYHKIMHM HauOOJBIIEr0 U HAMMEHBIIEr0 3HAUYCHUsI; CTPOUTh
rpaduku MHOTOYJICHOB c UCTIOJIb30BAHUEM anmaparoB
MaTeMaTUYeCKOr0  aHajiu3a;  NPUMEHATb  MPOM3BOJHYIO  JUId
HAaXOXXJICHUS HAWIYYIIUX pEIIeHUH B NPHUKIATHBIX, B TOM YHCIIE
COLMAIbHO-9)KOHOMMUYECKUX M (PU3MUECKUX 3ajadax; HaXOXKACHUE
IoOMaAn U 00BbEeMOB (UTYPHl C TMOMONIBIO HHTErpaja; MPUBOIHUTH
IpUMEPbl  MaTeMaTHYeCKOro UCCIIeI0BaHMS c HOMOILBIO
Qg QepeHIraIbHbIX ypaBHEHUN

YMeHue onepupoBaTh MNOHATUAMM: (QYHKUUS Tpaduka, oOpaTHas
GbyHKIMA, QYHKIUS KOMIO3HMIINM, JTUHEHHAS (PYHKIHS, KBaJpaTHIHASL
¢GyHKUMsA,  pauuoHanbHas  (QYHKUMSA,  CTEHNEHHas  (yHKIMS,
TPUTOHOMETpHUYECKHE (YHKIHH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMH, TOKa3aTenabHas M Jorapudmuyeckas (QyHKUUU; YMETh
CTpOUTH TpaUKu M3yYEHHBIX (PYHKIUH, BBITOIHATH IMPeoOpa3oBaHUs
rpaduKoB (QyHKIMHA, UCIIOIB30BaTh TPapUKH JJIs U3YUYEHUs MIPOLECCOB
U 3aBHCHMOCTEH, TpPH ONPENCICHUU 3aaad M3 APYTHX (PU3HMUECKUX
IpeIMETOB M 33/Jad M3 aHajdu3a >KU3HU; BbIpaXaTb (GOpPMYJbl B
3aBHCUMOCTH OT BEJIWYHH; WCIOJB30BaTh (YHKIMH CBOWCTB U
rpaduKOB JUIsl pelIeHUs: MaTeMaTHUeCKUX 3aJa4, U300paeHnuH 1 3a1a4
C TapaMeTpamMH; PHCOBaTh Ha KOOPAWHATHOM TUIOCKOCTH CITyTHUKOBBIE
U3MEPEHUs, IBETa U UX CUCTEMBI

YMeHue pemiaer TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE
MPOLEHTHI, JOJIM U YacTH, JBM)KEHHE, padoTa, CTOMMOCTb TOBApOB U
YCITyT, HaJIOTH, 3a/1a4X B 00JIaCTH yIPABJICHUS JINYHBIMHA M CEMEHHBIMH
(uHaHCaMH); COCTAaBUTh BBIPAXKEHUS, YPABHEHUS, YCIOBHS

U UX CHUCTEMBI 110 YCJIOBHUIO 33aydl, IPUHATH MOJIYYEHHOE pEIIeHUE U
OLIEHUTHh TPABIONONOOHOCTh PE3yNbTAaTOB; yMEHHE MOJIEIUPOBATh
peanbHble CUTYallUM Ha S3bIKE MaTEMaTHKH; COCTaBUTb BBIPaXKEHHUS,
YpaBHEHHUsI, YCIIOBHSI M UX CHCTEMBI ISl PEUICHUS 3a/1a4d, YYUTHIBAThH
MOCTPOEHHbIE MOJENM C MHCIOJb30BaHMEM alllapaTHBIX —anreop,
WHTEPIPETHPOBATH OJTYYCHHBIA PE3yibTaT.

YMeHue omepupoBaTh IOHATUSAMHU: CpefHee apudmeTnyeckoe,
Me/raHa, HanOoJblliee ¥ HAUMEHbINIEe 3HAUYCHUS, pa3Max, TUCIICPCHS,
CTaHJAapTHOE OTKJIOHEHHE YHUCIIOBOrO Habopa; yMeHue H3BJIeKaTh,
WHTEPIPETHPOBATh WH(POPMAIINIO, TPEACTABICHHYIO B TaONUIAX, Ha
auarpammax, —rpadukax, OTpaXaloIllyl0 CBOHCTBa  MPUPOJHBIX
MPOIIECCOB U TEPCIIEKTUB; HHPOPMAITUSI O BBICOTE C MOMOIIBIO TaOIHIT
U JMarpaMM; pacCuMThIBaTh CTATHCTUYECKHUE JAHHBIE, B TOM YHCIE C
MpUMEHEHHEM TpadUUecKuX METOJOB M OJEKTPOHHBIX CPEJCTB;
rpadUuecKd IMPOBOJAUTH COBMECTHBIE HAOJIOAEHUS C IOMOILBIO
JMarpaMM paccessHUs M INHEWHON Perpeccuu




YMeHue onepupoBarh IMOHATUSAMH: CIIy4alHBbIM OIBIT M CIy4alHOE
coOBbITHE, IIAHUPOBAHUE CIYYalHOrO COOBITHS; yMEHHE 00OCHOBaHHO
UCIOJIb30BATh TPaQUUECKUE METObI; TPUMEHATh (POPMYIIBI CIOKEHUS
U YMHOXEHHUS BepOsATHOCTEH, (opMysly TOIHOH BEpOSTHOCTH,
dbopmyny beprymin, komMOMHATOpHBIE (GAKThl U (OPMYIIBI; OLICHUTH
BEPOSATHOCTh PA3JIUYHBIX COOBITHI; YMEHHE ONEpUpOBaTh MOHATHIMU:
clly4aiiHas BEJIMYMHA, PACIpPEACICHUE BEPOSITHOCTEN, MaTEMaTUUECKOE
OKHJAaHME, AMCIEPCUS U CTAaHIApPTHOE OTKIOHEHHE, CllydaiHas Mepa,
GbyHKIMA pacnpeneneHuss W IUIOTHOCTH PAaBHOMEPHOTO, MEPHOTO M
HOPMAaJbHOTO pACIPENCIICHUS; YMEHHME HCIIOJIB30BATh CBOMCTBA
U3Y4YEHHBIX PpACHpEleNeHU JUIsl pelleHus 3ajad; 3HaKOMCTBO C
MNOHATUSAMM:  3aKOHbI  OOJIBIIMX  YHCEN, METOAbl BBIOOPOYHBIX
UCCIIEIOBaHUM; YMEHUE INPUBOAUTH IPUMEPHI MPOSBICHUS IIpaBa
KPYIHBIX JIOJeH B YCIOBHMSX W OOLIECTBEHHBIX SIBJICHUSX; YMEHHE
ONEpUpPOBaTh  NOHATHUAMHU:  COUYETAHUE, IIEPECTAHOBKA,  YHCIIO
COYeTaHWil, 4YMCIO IepecTaHoBOK; OuHoM HbloToHa; yMmeHue
MPUMEHSATh KOMOHMHATOpHBIE (DAKTBI M PACCYXICHHS JUIS PEIICHHS
3aJa4; OLIGHUTh BEPOSITHOCTh pPAa3IMYHbIX COOBITUH; COCTaBHUTh
BEPOSTHOCTHYIO MOJIENIb M1 UHTEPIPETUPOBATH NIOJYyUYEHHBINA PE3yJIbTaT
YMeHue onepupoBaTb IOHATHSAMHU: TOYKA, MPSAMOJIMHEHHOCTb,
IJIOCKOCTHOCTb, IIPOCTPAHCTBO, OTPE30K, JyY, pa3Mep yIUia, IUIOCKUMN
yroJ, JBYI'PAaHHBIM yToOJI, TPEXTPaHHBIA YIoJ, CKPEIIMBAIOIINECS
npsiMble, MapajuIeIbHOCTh U (PyHIaMEHTaIbHOCTh HAINPABICHHOCTH U
IJIOCKOCTEH, yTOJI MEXy NPSMBIMU U IUIOCKOCTHOCTSIMH, YTOJI MEXIY
IUIOCKOCTSIMH, PAacCTOSIHME OT TOYEK J0 IIJIOCKOCTEH, paccTOsHUE
MEXJy IIJIOCKOCTSIMH, pPAacCTOSHUE MEXAY IUIOCKOCTAMH; YMETh
WCTIOJI30BATh TIPU PACCMOTPEHUH 3a/1a41 U3yUEHHBIE (PAKTHI H BHIBOJIBI
IUTAHUMETPUH; YMETh OLIEHMBATh pPa3Mepbl OOBEKTOB OKPYIKAIOIIEro
MHpa; CTPOUTh MaTeMaTUUYECKHE MOJIENIN C TOMOIIbI0 T€OMETPHUUECKHUX
MOHATUH W MaciTaOoOB, pellaTh CBA3aHHBIE C HUMHU IPAKTHUYECKHUE
3aJ1auH.

YMeHue omnepupoBaTh MOHATHAMU: KBaJgpaTHbIe (UIypbl, 0ObEMHBIE
¢Gurypsl, MHOTOTPaHHHMK, TNPAaBUIbHBIH MHOTOTPaHHHUK, CEUYEHUE
MHOTOIpaHHMKa, Ky0, mapajjienenurnes, npusma, nupamuaa, Gurypa u
OCHOBa, LWJIMHJpP, KOHYC, mmap, cdepa, KBaapaTHas cdepa, miomanb
MOBEPXHOCTU MHUPaMUJAbI, MPU3MBI, KOHYC, ILHKJI, 00beM KyOa,
MIPSIMOYTOJIBHOTO napajuleJenunena, MIUPAMHU/IBI, IIPU3MBI,
UWIMHIPUYECKUM, KOHYC, Ilapa, pa3BEPTKa IOBEPXHOCTH, CEUEHHE
KOHyCa WM LWIMHIApA, MapajljiesibHas OChb WJIM OCHOBAHME, CEUYEHHUE
mapa, IUIOCKOCTb, Kacarolascss cdepa, IWIMHIPUYECKUH, KOHYC;
YMETb IIOCTPOUTH CEUEHHUE MHOT'OTpaHHHKA, HapHUCOBaTh
MHOTOTPaHHUKHU, GQUTYpHl U MaHENb YNpaBICHUS, UX CEYEHHUS, B TOM
YHCIIE C MIOMOILBIO IEKTPOHHBIX CPEACTB; YMETh IIPUMEHATH CBONCTBA
T€OMETPUYECKHUX duryp, CaMOCTOSITEIIBHO (dhopMynupoBarthb
oTpeJieNIeHUs] U3y4aeMbIX (Uryp, BBIABUIaTh TMIIOTE3bl O CBOMCTBAX U
MpU3HAKax TeoMeTpuYecKuXx (uryp, oOOCHOBBIBaTh WJIM JI0Ka3bIBATh
UX; YMEHHE IPOBOJUTH KIACCHYECKYI0 (GUTYypy C HCIOJIb30BaHHEM
pa3IMYHbIX  HMCTOYHUKOB  HDHEPrHH,  BBINOJHATH  HEOOXOJUMBIE
JIOTIOJTHUTEIIbHBIE KOHCTPYKIIUU

YMeHue onepupoBaTh MOHSATHSMH: JBHXKEHHE B IPOCTPAHCTBE,




napajyieNIbHbIA TepeHOC, CAMMETPUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuE TMOM00MS, IMOJOOHBIE (QUTYPBI, yMEHHUE
pacrio3HaBaTh paBHbIE U MOXOXKHE (PUTYPHI, B TOM YHUCIIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh reOMETPHUECKUe
COOTHOILICHHUS TIPU ONPEIEICHUN 3aJaud; HAXOAUTh I'€OMETPHUYECKUE
u3MepeHus (JUIMHY, yroi, Iuomaab, o0beM) MpU PELICHUU 3a7ad U3
JAPYTUX TPEAMETOB HCCIEAOBAHMS W W3 HAOIIONEHUS XU3HHU;, YMETh
OLIEHUBATh F€OMETPUUECKUE pa3Mepbl (UIMHY, Yroj, IUIoImab, 00bEM,
TUTOIIAb TIOBEPXHOCTH ), HCTIONIB3YS M3yUEHHBIE (POPMYIIBI U METO/IbI, B
TOM 4HCJE: IUIOIIAJb MOBEPXHOCTH, HMUPAMUJbI, IPU3MBI, KOHYCBI,
UWIMHIpa, IUlomanb cdepbl; 00bEM  Kyba, MPSMOYTOJIBHOTO
napajiesienunesa, NUpaMHuIbl, OPU3MbI, LMUIMHIPA, KOHYca, IIapa;
YMEHHUE HaXOJUTh OTHOLICHHE K 00BbeMaM JIt000i (HUrypbl

YMeHue  omepupoBaTh  MOHATUAMHU:  HPSIMOYIOJbHasg  CHUCTEMaA
KOOp/JMHAT, BEKTOP, KOOPAMHATHI TOYEK, KOOPIWHATHI BEKTOPOB,
IIPOMEKYTOUHbIE BEKTOpa, IPOM3BEJCHHE BEKTOpa Ha 4YHCJIO,
pas3iokeHue BEKTOpa Ha OCHOBE, CKAJISIPHOE MPOU3BENICHIE, BEKTOPHOE
NPOU3BEACHNE, YIrOJl MEXIy BEKTOpaMHu; YMeTb HCIOJIb30BaTh
BEKTOPHBIA M KOOPAMHATHBIA METOJ JUISI PEIICHHS T'€OMETPHYECKUX
3aja4 ¥ 3a/1a4 Jpyrux oObEeKTOB.

YMeHHe TpeACTaBICHHOTO METOAAa peIIeHHs 3ajad; IOHUMaHHE
WHHOBAllMil B MaTeMaTHKe B U3yYEHMM TEHAEHLMH U MPOMBIIIICHHBIX
IIPOLIECCOB M TEHACHIMH; YMEHHME PAaclO3HAaBAThb YPOBHHM COJIHEYHOMH
MaTeMaTUKd B  HCKYCCTBE, yMEHHE  IpPHUBOAUTH  MPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUH POCCUMCKONM M MUPOBOM MaT€MaTHYECKOU
HayKH

YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O MTPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA
Y4ueonnk: Marematuka. AnreOpa u Hauajga MaTeMaTUYeCKOro aHanusa, 11
Kj1acc. YrayosieHHbl ypoBeHb/ Mep3isik A.l'., Homuposckuit [[.A., [Tonsikos
B.M.; nox penakiueit [logonbckoro B.E., O0iiecTBo ¢ orpaHuYeHHOMN
oTBeTCTBEHHOCThIO M3narenbckuii uentp «BEHTAHA-TPAO®y;
AxmmonepHoe o6miectBo «M3marensctBo «Ilpocsemienuey, 2020
METOANYECKUE MATEPHAJIBI 1JISA YUUTEJIA

Metonuueckue pekoMeHanuu K yueonnky A. I'. Mepaiska, /1. A.
Homuposckoro, B. b. [TomsikoBa “MaTtemaTtuka: anredpa u Hadasna
MaTeMaTUYeCKOTro aHaju3a, TeoMeTpus: Anredpa U Hayajla MaTeMaTUYECKOTO
aHanm3a”, 2-e u3zanue, crepeotuntoe, Mocksa, «IIpocpemienney 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Tpenaxep "O06nako 3nanuit". Maremaruka. 10-11 xknacc, OOO "®uzuxon Jlad"
https://school.oblakoz.ru/home

2. OHJIAMH-YPOKU 10 ®UHAHCOBOU TPAMOTHOCTH JUISI IHKOJIBHUKOB
https://urok.apkpro.ru/#




3. Cpam 'MA. Pemy EI'D

BA3A https://mathb-ege.sdamgia.ru/ TIPO®UJIb https://math-ege.sdamgia.ru/
4. bubmumoreka [JOK

https://m.edso0.ru/7f415b90

5. BupryajibHble J1a00paTOpHble U MPAKTHYECKHE PA00OTHI HA YIJIY0JEeHHOM

YPOBHE cpeHEero oo1ero 06pa3oBaHus

https://content.edsoo.ru/lab/subject/7/

Perenue 3a1a4 C UCITIOJb30BAHUEM CBOWCTB TPUT'OHOMETPHUYCCKUX (bYHKHI/Iﬁ " Uux
rpaduKoB

https://content.edsoo.ru/lab/item/81/

Pemenue 3amau ¢ uCnoyib30BaHUEM CBOMCTB MOKa3aTENbHOW PYHKIUMHU U e€ rpaduka
https://content.edsoo.ru/lab/item/82/

Pemenwue 3a1a4 ¢ MCMOIb30BaHUEM CBOMCTB JIOTapU(PMUIESCKON QYHKITUHN U &€
rpaduka

https://content.edsoo.ru/lab/item/83/

Pemrenue 3a1a4 ¢ MCMOIb30BaHUEM CBOWCTB (DYHKIUN C MOJIYJIEM U UX TPapHUKOB
https://content.edsoo.ru/lab/item/84/

Pemenwe 3a1a4 ¢ UCMOJIE30BAaHUEM CBOMCTB «KYCOUHOW» (QYHKIIUU 1 €€ Tpaduka
https://content.edsoo.ru/lab/item/85/

Penrenne 3a4a4 C UCITIOJIb30BAHHUEM rpa(bI/H(a (1)yHKI_II/II/I IMPOU3BOJILHOI'O MHOI'OYWICHA
https://content.edsoo.ru/lab/item/86/

PGHIGHI/Ie MATCMATHUUYCCKUX U HpI/IKJIaIlHBIX 3a41a4 C TIOMOIIBHO HpOPIBBOIIHOfI
https://content.edsoo.ru/lab/item/87/

Penrenne 3a/la4 Ha IPUMCHCHHUEC KOMIIJIICKCHBIX YHCCII
https://content.edsoo.ru/lab/item/88/

PGHIGHI/Ie MATCMATHUUYCCKUX U HpI/IKJIaIlHBIX 3a41a4 C HpI/IMeHeHI/IeM I/IHTeraJIOB
https://content.edsoo.ru/lab/item/89/
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