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INOACHUTEJIBHASA 3AIIMCKA

VYyebHblli Kypc «AnreOpa W Hayajga MaTeMaTUYECKOrO aHAJIU3a» SBISETCS
OJIHUM W3 Haubosee 3HAYMMBIX B IMPOrpamMMe CpeIHEro oOIiero odOpa3zoBaHus,
MIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHEYNBAET WHCTPYMEHTAIbHYIO 0a3y AJis
U3yYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JPYroil CTOPOHBI, (OpMHUPYET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHHE OOyYaroIIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKU, OOLIECTBO3HAHMS, UCTOPUH, CJIOBECHOCTH U APYTIHX
JUCUUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOH HaykH, KoTopas (opMmyiupyeT cBou
JOCTHKEHHS B MaTeMaTu4yeckoi opme.

VY4eOHblii Kypc anreOpsl M Hayall MaTeMaTHUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY JJI1 YCIEUIHOTO OBJAJEHUS 3aKOHaMH (U3UKH, XUMHUH, OWOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUWA pa3BUTHUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX HHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHeimero oOpa3oBaHus U B
MOBCEAHEBHOM XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPaKTHBIMU U JIOTHYECKU
CTPOTUMHU KOHCTPYKLMSAMHU aireOpbl M MAaTeMaTHYeCKOro aHajiM3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBAThb
YTBEPKJIECHHS C TOMOIIBIO MHIYKLIHUH U PacCykAarh NEAYKTUBHO, HCIIOJIb30BATh
000011IeHNe W KOHKPETU3allMio, a0CTparupoBaHUWE M aHAJOTvI, (opMHUpyeT
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone msyueHus yuyeOHOro kypca «Anredpa M Hayaisa MaTEeMaTUYECKOTO
aHaIM3a» O0ydYaromMecs IMOJIY4YaroT HOBBIA OIBIT PEIICHHS MPUKIAAHBIX 3a/1ad,
CaMOCTOATEJILHOTO ITOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH PEAbHBIX CHUTYyaluH,
UHTEPIIPETAlUA  TOJYYEHHBIX  PEUNICHUW, 3HAKOMATCS C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOPaMH.

VY4eOHblif Kypc o0nanaeT 3HAYUTEIbHBIM BOCIHUTATENIbHBIM MOTEHIHAJIOM,
KOTOpPBIN peanu3yercs Kak uepe3 Y4YeOHbId MaTepuas, CIOCOOCTBYIONINN
(GbOpMHUpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHHS, TaK M dYepe3 creuuduky ydeOHOM
NeSATeNbHOCTH, TpeOyIomel MNpOJOJKUTENbHOW KOHLUEHTpPAlMd BHUMAHUA,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 32 IOJyYECHHBIN
pe3ynbTar.

B ochHoBe wmetonuku oOydeHus aiareOpe W HayajlaM MaTEeMaTHYECKOTO
aHaIN3a JIEKUT JeATEeIbHOCTHBIA TPUHIIUI O0yUYEHHUS.

B crpykrype yueOHOro kypca «Anredpa M Havajla MaTEMaTUYECKOTO
aHaJIM3a» BBIICIICHBI CIEAYIOLINE COAEPKATEIbHO-METOAUYECKUE TUHUU: «Yucna
U BBIUUCICHUS», « DYHKIIMU U Tpadukm», «YpaBHEHHUS U HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHainuza», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE



COAEPKATEIbHO-METOAUYECKUE JIMHUM W3Yy4YalOoTCAd Ha IPOTSHKEHUU [BYX JIET
oOydeHHUs1 Ha YpOBHE CpEAHEro oO0IIero oOpa30BaHMs, €CTECTBEHHO JOIOJHSA
IpyT Apyra U IOCTEIIEHHO HACBIIIASCh HOBBIMM TEMaMU M pasnaesiamu. [laHHBIN
y4eOHBIIl KypC SBISE€TCA HMHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
CoJiep’)KaHUEe HECKOJIbKMX MaTeMaTHYeCKHX JUCLHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUS, MAaTEMATUYECKUN AaHAIU3, TEOPUS MHOXKECTB, MaTEMaTHUYECKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
MIUPOKUM MAaTEMAaTHYECKUM anmnapaTroM, Y HUX IMOCJIeI0BaTeIbHO (popMupyercs u
COBEpPLICHCTBYETCSI YMEHUE CTPOUTb MATEMATHYECKYI0 MOJEIb peaJbHOU
CUTyallu, IPUMEHATh 3HAHUS, TOJyYEHHbIE MIPU U3YyUYEHUH Y4eOHOTo Kypca, AJis
PEILIEHUsI CaMOCTOSITENIHO C(HOPMYIMPOBAHHONW MaTeMAaTUYECKOM 3a/1a4uu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxaTenpHO-METOANYECKAST TUHUA «YUHCma ¥ BBIYMCICHHUS» 3aBEPIIACT
(dopMupOBaHrE HABBIKOB MCIOJIb30BAHUS JACUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAyaTO Ha YPOBHE OCHOBHOIO o011ero oopasosanus. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHMsi 0co0O€ BHUMaHuE  yJensercs (OPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHHUH, BKJIIOYAIONIMX B CEOSl MCIONb30BAHUE PA3THYHBIX
dopM 3amucu 4YmciIa, YMEHHE JeNaTh MNPUKHUIKY, BBIMOIHITH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYyYaroIIMMCsI MHOYKECTBAa HaTypalbHbIX, IIEJbIX,
pallMOHANBHBIX U JICUCTBUTEIBHBIX  YHUCEN  JONOJIHAKOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4Yucell. B KaXIoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCA
CBOMCTBEHHbIE €My cheuuuyecKkue 3aJaud M OINEepaluu: JeJICHHE Haleno,
ONEpUpPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIENBIX YHCEN, OCOoOble CBONCTBA
paloHaNIbHBIX ¥ UPPALMOHATIBHBIX YMCEN, apu(PMETHUYECKUE ONEpaluu, a TaKxKe
U3BJICYCHUE KOPHs HATYPAJIbHOM CTEIIEHW HAa MHOXKECTBE KOMIUJIEKCHBIX 4YMCEIN.
biaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIIONb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOJKHOCTSIMM HUX IIPUMEHEHMS IS PELICHUS Pas3IMYHBbIX 3a7ay
(dopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MAaTeMAaTUKH KaK Hayku U €€ poju B
IOCTPOEHUU MOJIEIEN peanbHOro MHUpPA, LIMPOKO MCIONb3YHOTCS 00O0OIIeHHE U
KOHKpETHU3aLUs.

JInana «YpaBHEHUs M HEPABEHCTBA» PEAIU3YETCA HA TNPOTSIKEHHHU BCETO
oOydeHHsi Ha YPOBHE CpeIHEro oOIero oOpa3oBaHMs, MOCKOJIbKY B KaXKIOM
pasnene IIporpamMmbl IIPEeAyCMOTPEHO pELIEHUWE COOTBETCTBYHIOLIMX 3axad. B
pe3ysnbrate oOydaroluecss OBJIAJEBAIOT PAa3JIMYHBIMM METOAAMM  PELICHMS
palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHbIX, JOrapu(PMUYECKUX U
TPUTOHOMETPUYECKNX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3a1ad,
coaepkamux napamerpsl. IlonydeHHbIE yMEHHs IIMPOKO MCIOJB3YIOTCS IpU
UCCIIEJOBaHUM (PYHKIUH C TOMOIIbIO NMPOU3BOJHOM, NP PELIEHUHN MPHUKIAJHbBIX



3a/1a4y M 3a7]a4 Ha HAXOXKJEHHWE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlanHasi conepkaTelibHasi TIMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBITIOJIHATL  pacu€Tel 1o  (dopMmynaMm, MpeoOpa3oBaHUsl  PAIlMOHATBHBIX,
UPPAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKe BbIPAXKEHU,
colepKalux CTeneHu u Jorapudmel. brarogaps u3ydeHUI0 anreOpandecKoro
Marepuaia IMPOUCXOAWT  JaJbHEWIIEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS O0yYaromuxcs, GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHuid, paboOTBl C  CHUMBOJBHBIMH  (opMamu,  MPEACTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTE B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d(PQGEeKTUBHbIE HMHCTPYMEHTBHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxaTenbHO-MeTOANYECKasT JUHUS «DyHKIMM W Tpadukw» TECHO
NEeperieTaeTcs ¢ APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. MzyueHue cTeneHHou,
MI0Ka3aTeNIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBONCTB
u rpadukoB, UCIONIb30BaHUE (QYHKIMN [JIs PEIIeHUs 3aad U3 APYruX y4eOHBIX
NpPEAMETOB U PEATbHOMN KU3HU TECHO CBA3AHO KaK C MAaTEeMaTUYECKUM aHAIU30M,
TaK U C PEIICHHEeM YpaBHEHUU W HepaBeHCTB. [lpu 3TOM Oosbilioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaXKaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMA BEJIMYMHAMU, HUCCJEAOBATh IMOJYUYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3TOH colepKaTeIbHOW JTMHUU HAIICJICH Ha Pa3BUTHE YMEHUM
YU HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuyHOi (opMe: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero m3ydenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JuHug «Hadana MareMarnueckoro aHaiau3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MATEMaTUYECKUX, TaK U MPUKIAIHBIX 3a/]ad,
JIOCTYITHBIX 0O0YyYarolmuMCcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIMM, ONpeAeNsaTh WX HauOOJbIIME W HaWMEHbIINE
3HAQYEHUS, BBIYUCIATH IUIOMATU (GUTyp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU H
yCKOpeHusi TmpoiieccoB. JlaHHasi cojepkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHUSI MAaTEMATHYECKUX MOJIeJIe pealbHbIX CHUTYyallUi,
MO3BOJIAET HAXOJWTh HAWIYYIIEe pPEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHS, (POPMUPOBAHUIO YMEHUU pPaCIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIIAIONINXCS PE3yJIbTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKas JTUHHUS « MHOXKECTBa U JIOTHKA» BKJIIOYAET B
ceOst PJIEMEHTbl TEOpPUM MHOXKECTB M MaTeMaTU4YecKoil Joruku. TeopeTtuko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYyPC IMITKOIHLHOW MaTeMaTHKU
U TpeayiaraloT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONINI BCE pa3feibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTHYCCKUE
JTUCIUTUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [lodToMy BakHO nmaTh
BO3MOXHOCTh OOydarImeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MAaTEMaTUKH W HMCIOJB30BAaTh €r0 I BBIPAKEHUS CBOMX MBICIICH.
JpyrumM BaXXHBIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMM U CIIEIOBAaHHE OINpeaeIEHHBIM
OpaBWjiaM  TOCTPOCHHUS  JOKa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronmxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHS HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILUICHHUS.

B yuebnoMm Kkypce «Anredpa W Hayalla MaTE€MaTUYECKOrO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
CcrocoO0CTBOBaTh (OPMHPOBAHUIO HABBIKOB ITOCTPOSHUS MOJENeH peaTbHBIX
CUTyallMii, HCCNEOBaHUS AITHUX MOJENe ¢ TOMOIIBI0 ammapara aiareOpsl u
MaTEeMaTHYECKOTO aHalln3a, WHTEPIPETAllMd MOJYYCHHBIX pe3yJlbTaToB. Takue
3aJlaHuUs BIUIETCHBI B KX/l U3 pa3/IeJoB MPOTrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IMIMPOKO HCIOJIB3YETCs IS PEIIeHUs TMPHUKIAAHBIX 3amad. [Ipu
pEIICHNH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydYaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IMPOOJIEeMY.
JlesiTtenpHOCTh 1O  (DOPMHUPOBAHHWIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anrebpa u Hadamna
MaTEMaTUYECKOTO aHATTU3ay.

Ha wuzyuenne yudeOHOTO Kypca «Anrebpa M Hayala MaTEMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA
10 KJIACC

Yuciia 1 BBIYUCTICHUSA

PaunonansHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLICHTHI,
OeckoHeUHble Tepuoanydeckue Apoou. I[lpumenenue npoOelt W TPOIEHTOB IS
pelIeHns NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpacieil 3HAHUHN U peabHOM )KU3HH.

JleucTBuTenbHble 4YMCla. PalnuoHallbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepalMu € JICACTBUTENIBHBIMU  4YHMclIaMd.  Moaylib
JEHCTBUTEILHOTO YHCIIa B er0 cBoMcTBA. [IpnOnmmkEéHHbIE BRIYUCIICHHUS, TIPABHUIIA
OKpYTJICHHUs, IPUKUJIKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenenp ¢ uenbiM nokazateneM. bunom Herotona. Hcnosb3oBaHue
NOAXO0ASIIENH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIsl PEUICHUS! TPAKTUYECKHUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTyPaJbHON CTENICHU U €T0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JNENCTBUTENBHBIM MTOKA3aTEIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHble M HATypasbHbIE
aorapu@Mel.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCUHYC M apKTaHI€HC YHCIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHUS M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-PAIMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrowIieHbl OT OJHOW IepeMEHHOW. JleleHue MHOrowwieHa Ha
MHOIO4YJIEH ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoOpazoBaHus YUCTOBBIX BBIPAKEHUM, COEPKAIINX CTEIIEHU U KOPHHU.

HppannonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peneHns
UPPALMOHAIBHBIX YPAaBHEHUM.

[Toka3zatenbHble ypaBHEHHs. OCHOBHBIE METOABI PEIICHHs IMMOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BbIpaKeHU, COAEPKALTUX JTOTapU(MBI.

Jlorapupmuyeckue ypaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
J0Tapu(PMUYECKUX YPABHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUU. PellieHne TpPUroHoOMETpUIECKUX YPABHEHU .



Pemenne cucreM JIMHENHBIX YypaBHEHMH. Marpuma CUCTEMBbl JIMHEHMHBIX
ypaBHeHMI. OrnpenenuTens MaTpUlbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIIECHUE €0 3HAYEHMS, TPUMEHEHUE OINpPEACIIUTENS ISl pelIeHUs
CHUCTEMBI JIMHEHMHBIX YypaBHEHHU. PelieHne npukiIagHbIX 3a7ad4 C MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHUW. lccienoBaHne ITOCTPOCHHOM MOJEIN C
MIOMOIIBIO MATPHI] U ONIPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pEalbHOM CHUTyallMH C IOMOLIBIO
ypaBHEHUN U HepaBeHCTB. lIpuMeHeHHe ypaBHEHUH U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad M3 pa3IMYHbIX O0JacTel HayKh M pealbHOU
KU3ZHU.

DOYyHKUMH U TPAPUKH

@yHkus, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Komnoszumms ¢yskuuit. I'paduk  QyHKIuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nacthb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkium.
[TpomexyTku 3HaKomocTosiHCTBA. UETHBIC U HEeUETHBIE PyHKIIMU. [Tepuoandeckue
dbyukiuu. I[IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHUMYMBbI
dbynknuu. Hanbomnbee n HauMeHbIee 3HaYeHUsT QYHKIINHM HAa IPOMEXKYTKE.

Jluneitnasi, kBajpaTU4yHas W APOOHO-TMHEWHas (QYyHKIUH. DIeMEeHTapHOe
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKoB.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOPHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTEIIEHU C HaTypaJbHbIM [TOKA3aTEIIEM.

[TokazatenbHas u jorapupmMuueckas (YHKIIMH, UX CBOWCTBA U TpaUKU.
Ncnonb3oBanue rpadgukoB GyHKIMMA 715 pellIeHUs YPaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIPEAENIEHHEe TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH B pEalibHbIX MPOIECCaxX U SIBJICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IIOCJIEAOBATENILHOCTEH. MeTox
MaTeMaTUYECKON WHTyKIIUH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEeI0BaTENbHOCTU. VICTOpHUsT BO3ZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalW3a Kak
aHaM3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH reoOMEeTpUYECKOn
IPOrpeccrui. JIMHEWHBIM U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TPOTPECCHMU I PEIICHHUS peajbHbIX 3a/1ad
MIPUKJIAIHOTO XapaKTepa.



HemnpeproiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuil. CBolcTBa (QYHKIHMH HENPEPHIBHBIX Ha OTpe3ke. MeTtona
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHEeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a/1a4.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeneHne, reoOMEeTPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy QyHKIUH.

[IpousBoanHbie  dyeMeHTapHBIX  ¢GyHKOM.  [Ipou3BojHass ~ CyMMBHI,
MPOU3BEICHUS, YACTHOTO Y KOMIO3ULIMY (DyHKITHHA.

MHo:xecTBa U JIOTMKA

MHOKeCTBO, oOnepauuMu HaJ MHOXECTBAMH M HX CBOMCTBA. Jlmarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO — ammapara s
ONKMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3aAad U3 JIPyTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KIIACC

Yuciia 1 BBIYUCTICHUSA

Harypanbnbie u nensie yucna. [IpumMeHeHrne npu3HAKOB JEIMMOCTH LEBIX
yucen, HauOonpmuid obmui gemurens (manee — HOJl) u HamMenbiiee ooOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa 1ist pemieHus
3a/1a4 B LENbIX YUCIIAX.

KommiekcHble uncna. AnreOpaumveckas M TpUTOHOMETpUYEcKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4YHcna. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
gucaamu. M300pa’keHue KOMIUJIEKCHBIX YHCENT Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oif cTeneHu U3 KoMIuieKCHOro yucina. [lpumenenue
KOMIUJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHHs U HEPABEHCTBA

CucremMa M COBOKYIIHOCTb YPAaBHEHH W HEpPaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBbI-CJIe/ICTBUsI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCcKuX HEPaBeHCTB.

OcCHOBHBIE ~METOABI pEIICHUS TMOKa3aTeNbHBIX W  JIOTApUPMUUIECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEHIEHUS CHUCTEM M COBOKYMHOCTEW palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApAMETPaMHU.



[IpumeHenue  ypaBHEHUH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IMyHbBIX o0JacTel HayKu M pealbHOU
YKU3HU, UHTEPIIPETALMA TOJYYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPAPUKHU

I'padux xommosuruu Qyskuii. ['eomerpuyeckue oOpa3bl ypaBHEHUN U
HEPABEHCTB HAa KOOPJAMHATHOU IIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, KX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHU W HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA [UIsi MCCIEAOBAaHUS IMPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATBLHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHajmu3a

[IpumeHneHre MPOM3BOTHON K HCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxoxaeHue  HamOONbIIEro UM HAaUMEHbBIIEro  3HAYeHUMH
HEenpepbIBHON (QYHKIIUU HA OTPE3KE.

[IpumMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWJIY4dlller0 pEIICHHS B
NPUKIAIHBIX 33/1a4dax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3aIaHHOTO (HOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TMepBooOpa3HbiX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHUs 1epBOOOPa3HbIX.

Wurerpan. I'eomerpruueckuit CMBICII MHTErpaia. Brruucnenue
onpeaenéHHoro uuTerpaia mno gopmyne Hetorona-JleitOnuna.

[Ipumenenne uHTerpajia A HaXOXKJIEHUS IUIOMIAJAEH IUIOCKUX (Uryp H
00BEMOB r€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUN. MaTtemaTudyeckoe
MOJICIMPOBAaHUE PEAIbHBIX IMPOLECCOB C NOMOLIBI  AU(depeHInaIbHbIX
YPaBHECHUM.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCUUCKOTO  OOIlecTBa,  MPEJICTABICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TpaKIaHCKOro oOmecTBa (BbIOOPBI, OMPOCHI W JAPYroe), yMEHue
B3aUMOJICICTBOBATh C COIMAJbHBIMA HHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUHCKOM IpakIaHCKOW HMISHTUYHOCTH, YBAXKEHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTE€MaTUUYE€CKOW IIKOJIBI,
UCIIOIb30BaHUE OTUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHME JTYXOBHBIX IIEHHOCTEH POCCHUMCKOTO Hapoja, chOPpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAS ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7ay, pEUIeHUH, pacCcy AeHUI, BOCOPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3YeCKOro BOCIIUTAHMUSA:

chOpPMHUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTHYCCKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTIIbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PU3HUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03J0POBUTENBHOMN AESTEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HHTEpPEC K
pasiuuHbIM  chepaM  NpodEeCCHOHAIBHOW  JESTEIBbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINA BBIOOP
Oynymeld mnpodeccur U peanu30BBIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO W
CcaMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH;

7) IK0JOrn4eCKOro BOCIMTAHMS :

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKONW  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBLHOU
Cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3a7ady B 00JacTu
OKpYXaruel Cpeapl, IUIAHUPOBAHUE IOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW W  OONIICCTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTEMaTUYECKOH HayKh Kak cdepbl UYeJTOBEYECKOW ACATEIBHOCTH, JTAroB &
pa3BUTUSA M 3HAYMMOCTH [IJI1 Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKH W MaTEeMaTUYECKOM KyJIbTYypOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AeicTBu:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MAaTEMATUYECKUX
OOBEKTOB, TOHATHUN, OTHOUICHHH MEXIy MNOHATUAMH, (POPMYIUPOBATH
olpesieNieHus MOHATUHM, YCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIacCU(UKALINY,
OCHOBaHUs AJis1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opmMylIupoBaTb U  NOPeoOpa3OBBIBATh  CYXACHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTHUBOPEUUS
B (hakTax, JAHHBIX, HAOJIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEMN U MPOTUBOPEUNIL;

JienaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apIyMEHTALMIO, IIPUBOIUTE IIPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHUS U BBIBOJIBI;

BbIOMpATh CcMoco0 pemeHus y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEUIeHMs, BbIOMpaTh HaumboJee MOAXOMAUMN ¢  y4&ToM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPHUEB).



ba3zoBble uccieaoBare/bCKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
GopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodIiieMy,
yCTaHABJIMBAaTh HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, APryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

IIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYECKOro 0ObEKTa, SIBIICHHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMHU, POILECCAMMU;

CaMOCTOSATENFHO (OPMYIUPOBATh OOOOIIECHUS W BHIBOJABI 1O pe3yibTaTam
NPOBENEHHOTO  HAOMIONECHMS, HUCCIIEIOBAHUS, OIICHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TaK¥KE BBIJIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumei:

BBISIBIISITH JAeUIIMTHI MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpaTh MH(POPMAILINIO U3 UCTOUHUKOB Pa3IMYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMATHU3MPOBATh W WHTEPIPETUPOBATH WH(DOPMAIIUIO DPA3NHYHBIX BUIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3IM4HbIX (opMax,
WJUTFOCTPUPOBATH I'paUUuECKH;

OIICHUBATh HaJIEKHOCTh uHpopManu o CaMOCTOSITEIILHO
c(hOpMyYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKAaTHBHbIE YHUBEpPCcAJbHbIE Y4eOHbIe 1eCTBUSA

OO0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMU  OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBbIpaXXaTh CBOIO TOYKY 3pECHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pPEIICHUS 3a7aud,
KOMMEHTHUPOBATh MOJYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyd, BBICKA3bIBATh WJEH, HAlCJCHHbIE Ha TIOUCK
pelIeHUs, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUSAMHU APYTUX YUYaCTHUKOB
Jyajaora, oOHapyKUBaTh Pa3IMude M CXOJICTBO IO3WIIMH, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS;

NPEACTaBIATh PE3yIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeIOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATH (OpMAT BBICTYIUIEHUS C Y4€TOM 3ajiad
MPE3CHTAIlMU U OCOOCHHOCTEN ayIUTOPHHU.

PeryisiTuBHbIC YHUBepCAJbHbIE YUeOHbIE [1eiiCTBUSA



Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM PELIEHUS 3aJa4yH, BIOMPATh CIOCOO PELIEHUs C
y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJICKT:

BJaJeTh  HABbIKAMU  IIO3HABATEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JCUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTPOJS Mpolecca U pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a/1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YyJIbTAaTa LEIU U YCIOBUSAM, OOBSICHITh IPHUUHUHBI
JOCTHKEHHSI WJIM HEAOCTHUKEHUS PE3yIbTaTOB JESATENIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eSITEIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAMBUAYAIbHON
paboOThl Mpu pelIeHHH Y4YeOHbIX 3aJad, NPUHUMATh LE€Ib COBMECTHOMU
JesITeNIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUIBbl paboT, JOroBapuBaThCA, OOCYX AAaTh MpOIECC U pe3yabTaT padoThl,
0000111aTh MHCHHS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B IPyHNOBBIX (opMax paboThl (0OCykAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M WHBIE), BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YIEHAMH KOMAaH[bl, OLICHUBATh
Ka4yeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHPOBAHHBIM
Y4YaCTHUKaMU B3aUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATDI

K konmy oOyuenus B 10 kjacce oOyyaromuics TOJYYHUT CIEAYIOIINE
IpEeIMETHBIE PE3yJIbTAThl TIO0 OTACIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa v Hauaja MaTeMaTHYECKOT0 aHATN3ay:

Yuciia 1 BBIYUCTICHUSA

CBOOOJTHO OTEpPUPOBATh TOHITHUSAMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANHOHATBFHOE YHCIO0, MHOXKECTBA
PalMOHAIIBHBIX U ACHCTBUTENIBHBIX YUCET, MOAYJb JEHCTBUTENBHOTO YUCIA;

NPUMEHSITh JIpOOM W TPOLIEHTHI ISl pEelIeHUs TMPHUKIAIHBIX 3a7ad U3
PAa3IUYHBIX OTPACJIEN 3HAHUN U PEATbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIC BRIYUCIICHUS, TTPaBUJIa OKPYTIICHUS, MPUKUIKY U
OIIEHKY PE€3yJIbTaTa BhIUHUCIICHHII;



CBOOOZHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aIUCU JEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
NPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJHO OIEpPUPOBATh MOHIATHEM: apU(PMETUUECKUN KOPEHb HATypaJbHON
CTEIICHH;

CcBOOO/IHO OIIEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10KA3aTeleM;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMH: JIOrapud™m YHCa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

cBOOOZHO OMEpPUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTEHC
YUCJIOBOTO apryMEHTa;

OIEpUPOBATh MOHATHIAMH: APKCUHYC, aPKKOCHHYC M apKTaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHATh PA3JIMYHblE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YpPaBHEHWHM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBATh MOHATUSAMHU: MHOTOUIEH OT OJHON MEepPEeMEHHOM,
MHOTOUWIEH C LEAbIMH KO3(p(PUUIUEHTAMH, KOPHU MHOTOUYIEHA, HPUMEHATh
JICJICHHE MHOTOWIEHA HAa MHOTOYIEH ¢ OCTAaTKOM, Teopemy besy u teopemy Buera
JUISL PELIEHUS 3a/1a4;

cBOOOZHO OMEpUpOBaTh MOHATUAMU: CHUCTEMa JIMHEWHBIX YpaBHEHHIH,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
VCIIOJIB30BaTh CBOMCTBA ONpEeAeNuTeNs 2 X 2 JuIsl BBIYUCIICHUS €r0 3HAa4yeHus,
IPUMEHSATh ONPEACIIUTENIA I PEUIEHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C IMOMOILIBIK) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIEN0BATh ITIOCTPOCHHBIE MOJEIHM C IIOMOILIBIO MaTPULl U ONPENEIINUTEINIEH,
VHTEPIIPETUPOBATH ITOJIYy4YECHHBIN pPE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUII C€ KOpHSAMH [UIsl IpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALMX CTENEHH C
pPalMOHAIIBHBIM ITI0KAa3aTelIeM;

UCII0JIb30BaTh CBOICTBA aorapudpmoB VLS npeoOpazoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPUPOBATH MOHATHAMHU: HppAlUMOHAIbHbIC, MOKAa3aTelIbHbIE WU
norapuMUUYECKre ypaBHEHUS, HAXOAUTh UX PEUICHHS C TOMOIIBIO PAaBHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYIIECTBIIAA IPOBEPKY KOPHEM;



OPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Uil IPpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

cBOOOMHO OMEpHpOBaTh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HEOOXOoAuMble (OpPMYNbl  JUIsi  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ aiureOpbl, COCTaBIIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCJIOBHUIO 3a/aud, MCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U TpaduKu:

CBOOOJIHO OTEpUPOBATh MOHATUSMU: (PYHKIUS, CIIOCOOBI 3a/1aHus (PYHKITUH,
B3aUMHO OOpaTHble (yHKIMM, Kommo3ulms ¢yHKOuN, rpaduk QyHKINH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpauKkoB (PyHKIIUIA;

CBOOOJHO OINEpPUPOBAaTh MOHATHSAMHU: O0JACTh ONpPENEICHUS U MHOMKECTBO
3HaYeHUH QPYHKIMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBaTh MOHATHUSAMHU: YETHbIE M HEYETHBIE (PYHKIIMH,
nepuoanyeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMBbI U
MUHUMYMBI (YHKIMK, HauOoJbIllee M HAWMEHbIee 3HaYeHWEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOOJHO ONEpPUPOBATh MOHATUAMMU: CTENEHHas QYHKIUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokaszatesneM, rpauk KOpHsS n-oil CTeNeHHW Kak (pyHKIHUM OOpaTHOW CTENeHU C
HaATypaJbHBIM MOKa3aTEeJIEeM;

ONEepUPOBATh TMOHATUAMU: JUHEIHAs, KBaJpaTU4YHAs WU JIpOOHO-TMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U MIOCTPOCHUE UX IPauKOB;

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: IOKa3aTejlbHas M Jorapudmuueckas
(GyHKUMH, WX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpadUKU A PEHICHUS
YPaBHEHHI;

CcBOOOZHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
oIpesiesieHue TPUTOHOMETPUUECKHUX (DYHKIIUI YHCIOBOrO apryMEHTa;

UCIOJb30BaTh TIpaduku (GYyHKUUN JUId  MCCIEAOBaHUSA IPOLIECCOB U
3aBUCHMOCTEH MpH PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCHIMOCTH MEXK/y BETUYMHAMU;

Hayana maTeMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO oONepUpoBaTh NOHATUAMM: apumeThyeckas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi TEOMETPUUECKasi MPOTPECCHsl, THHEWHBIN U
AKCIIOHEHIIMATBHBIA POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPE/ICTABICHHIE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JIs PEIIEeHUs pealibHbIX 3a/ad MPUKIIATHOTO
Xapakrepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHaju3a KaK aHaiu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATh TOHATHSIMHU: HEMPEpPbIBHbIE (GYHKIHUHU, TOYKHU
paspbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka GyHKIUH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMI JIJIst pEIIeHUs 3aad4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IPOW3BOJHBIE
dbyHKIIMU, KacaTenbHas K rpaduky QyHKINY;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (YHKIIMH, 3HaTh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOIb30BaTh T€OMETPUUECKUN U (U3UYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aad.

MHo:xecTBa U JIOTHKA:

CBOOOJHO  OMEpUPOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaluud  HaJ
MHOECTBaMU;

UCII0Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapart AJisl ONKCaHus PeaJbHbIX
MIPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEOpeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MaTeMaTHYECKOT0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUJILHBIC
ypaBHEHHS U HEPABEHCTRBA.

K koHnmy oOyuenus B 11 kjacce oOydyaromuidcs MOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBATh TMOHATUAMHU: HATypaJlbHOE U 1EJ0€ YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEJ, UCIOIb30BaTh MPU3HAKU JEITUMOCTHU
uensix yucen, HOJl u HOK HaTypallbHBIX 4MCeNn JJIsl pelICHUs 3a]a4, IPUMEHSTh
anroput™ EBknunaa;

CBOOOJHO OINEpUpPOBATH TMOHITHEM OCTaTKa IO MOJYJI0, 3aIluChIBATh
HaTypaJIbHBIC YKCIIAa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUICKCHBIE 4YHClia B anredpandecko u
TPUTOHOMETPHUUECKON (popMe, BBITIOIHATH apu(PMETHUECKUE ONEepalii C HUMHU U
n300paxaTh Ha KOOPJUHATHON MJIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HpPpAIMOHAIBbHBIC, MMOKa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOUIBIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYILIECTBJIATh OTOOpP KOpPHEW TMpU PEHICHUM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OMEpUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEO0OXOIUMbIC (OPMYJIbI ISl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHSATUSMH: CHCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOJAUTh PELICHUS
CHUCTEMBI U COBOKYIIHOCTEW PAallMOHAIBHBIX, UPPALUOHAIBHBIX, [I0KA3aTEIbHbBIX U
Jorapu(pmMUYecKX YypaBHEHUN U HEPABEHCTB;

peuiarb palnroHaIbHbIE, VMppaluOHAIBHEIE, MOKa3aTeIbHbIC,
jgorapuMUYECKUe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coAep Kallue MOAYJIU U TapaMeTpBhl;

IPUMEHSTh TpaduuecKre MEeTOAbI JAJI PEIIeHUs] YPaBHEHUN U HEPaBEHCTB, a
TaKXe 3a7]a4 C MapaMmeTpaMu;

MOJICITUPOBATh peajdbHBIC CHUTyallMd Ha S3bIKE anreOphl, COCTABISITH
BBIPQ)KCHUS, YPAaBHEHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 33/1a4H,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara anreopsl,
WHTEPHPETUPOBATH MOJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUU U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA,

CTPOUTh TEOMETpUYECKHe o0pa3bl YpaBHEHMM U  HEPaBeHCTB  Ha
KOOPJUHATHOM IIOCKOCTH;

CBOOOJIHO  OMEPUPOBATH TMOHATUSIMU: TpapuKU TPUTOHOMETPUUYECKUX
yHKmii;

OPUMEHATh (GYHKIUU I MOJEITUPOBAHUS M UCCICIOBAHMS PEATbHBIX
IIPOLIECCOB.

HayaJjia maTeMaTH4eCKOr0 aHAJIU3A:

WCIIOJIB30BaTh MPOU3BOIHYIO JIJIST UCCIEAOBAHUS (PYHKIITUH HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJUTh HAaNOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (PYHKIIMU HETPEPHIBHOM Ha
OTPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO I HAXOXKJICHUS HAWIy4dlIEro pEIICHUS B
MPUKJIAAHBIX, B TOM 4YHUCIE€ COUUAIbHO-DKOHOMUYECKUX, 3ajayax, A
OTIpeNielICHUs] CKOPOCTH M YCKOpPEHHUs Iporiecca, 3agaHHOro ¢GopMysion Wiu

rpaguKoMm;



CcBOOOZIHO ONEepUpOBaTh TOHATUSAMU: [EpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpall, HAXOJAWUTh NEPBOOOpa3HbIE AJIEMEHTAapHbIX (YHKUUNA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitouuiia;

HAXOJUTh IUIOWAAH INIOCKUX (PUTYP U OOBEMBI TEJl C TOMOLIBIO HHTETPAJIa;

UMETh IPEACTABICHUE O MATEMATUYECKOM MOJEIMPOBAHUM Ha IIPUMEPE
cocraBiieHUs AU pepeHnanbHbIX YPaBHEHNH;

pemaTth NPUKIAJHbIE 3aa4d, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKOTO WU
(pU3NYECKOro XapaKkTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne
n/n

HaumenoBaHme pa3jieioB u
TeM MPOrpaMmbl

Koan4yecTBo 4acoB

Bcero

KonTtpoibHbIe
padoThbI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

MHO0€eCTBO I€HCTBUTENIBHBIX
yucesl. MHOTO4ICHBL.
PauyoHanbHbIEe ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEHHBIX YPABHEHUN

24

@yHKUIUYU U TpadUKy.
CrenenHast GyHKUHUS C LIETBIM
IIOKa3aTeNneM

12

ApudmeTrueckuit KOpeHb n-
oil crenenu. MppanuoHaibHble
ypaBHEHUS

15

[TokazaTenpHas GyHKIIHS.
[Toka3zarenbHbIC YpaBHEHUS

10

Jlorapudmmaeckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUs

18

Tpuronomerpuueckue
BBIPAKECHMS U YPaBHEHUS

22

[MocnenoBarenbHOCTH U
Hporpeccun

10

HenpepsiBHbIE PYHKITHH.
[IpousBogHas

20




[ToBTOpenue, 0600IIEHNE,
cUCTEeMaTu3allis 3HaHuH

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

136

10




11 KITACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB u Kontpoasnbie | TpakTaueckie (uudposbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
| WccnenoBanue GyHKIHH ¢ ” |
MOMOIIBIO TPOU3BOAHON
2 [TepBooOpa3Has u uHTETpaIT 12 1
I'paduxu
TPUTOHOMETPHUECKHUX
3 (GYHKITHIA. 14 1
Tpuronomerpuueckue
HEpaBEHCTBA
Hppanuonanbsusle,
4 MoKa3aTeJIbHbIC U oy |
norapudmmuaeckne
HEpaBEHCTBA
KommiekcHbie uncna 10 1
6 Harypanbhbie u 11enbie yncina 10 1
Cuctembl parmoHaIbHBIX,
. UppaAITMOHATIEHBIX 12 {
MOKa3aTeNbHbBIX U
Jorapu(pMUUECKUX YpaBHEHUI
8 3ajauun ¢ mapameTpamu 16 1
9 [ToBTOpeHnue, 060061IeHNE, 16 )

CUCTEMAaTHU3aus 3HaHUU




OBUIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

136

10







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBOo 4acoB

Bcero

KoHnTtpoJbHbIe
padoThl

IIpakTHyeckue
padoThbI

Jlara
HU3ydeHust

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

[[MHoOkecTBO, oniepaiuy Hajl
MHO>KECTBAMHU U UX CBOMCTBA

Huarpammbl Diinepa-Benna

[IpuMeHeHne TeOpETUKO-
MHO>KECTBEHHOTO anmapara s
pemenus 3ana4y

PanyonanbHbie yucia.
OOBIKHOBEHHEBIE U JECATHYHBIE
JpOoOH, TIPOLIEHTHI, OECKOHCYHBIC
MepUOIUYECKHE T1podH

PanyoHansHbIE YHCIIA.
O6BIKHOB€HHBI€ " JCCATUYHBIC
JpoOH, TIPOLIEHTHI, OECKOHEUHBIC
TIEPHOANYECKHE JPOOH

[Tpumenenue apodeit u
MPOLIEHTOB ISl PEIIEHUS
TIPUKJIAIHBIX 33034

[Tpumenenue apobeit u
IIPOLIEHTOB ISl pEIICHUS
NPUKJIAJHBIX 3a7a4

JleMicTBUTEIBbHBIC YUCTIA.




Panmonancubie u
HMppanyoHaJbHbIC YHCTIa

Apudmerndeckue onepanum ¢
JeHCTBUTEILHBIMU YUCIIAMHU

10

Moaynb AEHCTBUTENBHOTO YMCIIA
U €Tr0 CBOMCTBa

11

[TpuG>xEHHBIE BEIYMCIICHHUS,
IIPAaBUJIA OKPYTJIEHHUs, IPUKUIKA
Y OLICHKA pPe3yJbpTara
BBIUHCIICHUH

12

OCHOBHBIE METOJIbI PEIICHUS
LEJIBIX U IPOOHO-PAITMOHAIBHBIX
YpaBHEHU U HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS
HEJIBIX U IPOOHO-PAITHOHAIBHBIX
ypaBHEHUU U HEPABEHCTB

14

OcHOBHBIE MCTOABI pCIICHUS
LEJNbIX U APOOHO-pALlMOHATIBHBIX
YpaBHEHUH U HEPABEHCTB

15

MHOro4ieHsl OT OAHOMN
nepeMeHHoi. Jlenenue
MHOTOYWICHA Ha MHOTOUJICH C
octaTtkoM. Teopema beszy

16

MHorouJieHbI ¢ OeJabIMU
kod¢ppunmentamu. Teopema
Buera

17

Pemenne cucreM JUHENHBIX
ypaBHEHUH




18

Pemenne cucreM JTUHEHHBIX
ypaBHEHUH

19

Marpuiia cucTeMbl JIMHEUHBIX
ypaBHeHu. Onpenenuresnb
MAaTPHIIBI 2X2, ero
F€OMETPUYECKUN CMBICIT U
CBOMCTBA; BBIUYMCIIEHUE €T0
3HAUYCHMS

20

Onpenenurens MaTPUITLl 2X2,
€r0 TEOMETPUICCKUIN CMBICIT U
CBOWCTBA; BEIYMCIIEHHE €TI0
3HAYEHHUS

21

[Ipumenenue onpeaenuTens Ais
pELIeHUs CUCTEMBI TUHEHHBIX
ypaBHEHUH

22

Pemenne npukiiagHeIx 3a1ad ¢
MIOMOIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUH

23

Pewenne npukiiagHeIx 3a1ad ¢
IIOMOIIBIO CUCTEMBI JINHEWHBIX
ypaBHEHUH

24

KonrponbHas pabora:
"PanmoHanbpHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JUHENHBIX ypaBHEHUN"

25

OyHKIUSA, CTIOCOOBI 3aJaHHs
¢ynkuuu. Bzaumao obpaTHbie
¢ynkunu. Komnosunus ¢pyHKmi




26

I'paduk pyHkunu.
DneMeHTapHbIe TPeoOpa3oBaHUs
rpaduxoB QpyHKINN

27

OO6nacTh onpeaeneHus u
MHOYECTBO 3HaUYe€HUN (DYHKITHH.
Hymu ¢pynknuu. [TpomexyTku
3HaK MOCTOSTHCTBA

28

Ué&rHble 1 HEYETHBIC (DYHKITHH.
[lepuoanueckue GpyHkIMM.
[IpomMexyTKM MOHOTOHHOCTH
byHKIHHA

29

MakcuMyMbl 1 MUHUMYMBbI
¢yuxun. Haubomnpiiee u
HalMEHbIlIee 3HaYeHue pyHKIUU
Ha NIPOMEXKYTKE

30

JIuneiinas, kBaapaTuyHas u
IpoOHO-IHHENHas QYyHKIUU

31

DJIeMEHTapHOE HCCIIeIOBAaHUE U
MOCTPOCHUE TPaAUKOB ITHX
byHKIUH

32

DJeMeHTapHOoe UCCIIeI0BaHuEe U
HOCTPOCHUE TPAPHUKOB ITUX
byHKIUI

33

CreneHn ¢ LEIBIM II0Ka3aTEIEM.
bunom HeroTona

34

CreneHs ¢ 1eJIBIM IT0Ka3aTeIeEM.
bunom Herotona

35

Crenennast pyHKIUS C




HaTypaHLHBIM 1 OCJIBIM
noka3aresieM. E€ cBolicTBa u

rpaduk

36

KonTpomnbHas padora:
"Crenennas ¢pyukus. Eé
cBoicTBa U rpaduk"”

37

Apudmernueckuit KOpeHb
HaTypaJIbHOM CTEIIEHU U €0
CBOMCTBA

38

Apudmernueckuit KOpeHb
HaTypaJIbHOM CTEIIEHU U €0
CBOMCTBA

39

[IpeobpazoBaHust YUCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTEIIEHU U KOPHU

40

[IpeoOpazoBanus YUCIOBBIX
BBIPXKEHUI, COAEepKaLIUX
CTENEHU U KOPHU

41

[IpeoOpazoBaHus YHCITOBBIX
BBIPKEHUH, CONIEpIKAIINX
CTETICHH U KOPHU

42

WppanmoHanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
UPPALMOHATIBHBIX YPaBHEHUN

43

WppannonanbHble ypaBHEHHUS.
OcCHOBHbBIE METO/IbI PELLICHUS
UPPALMOHAJIBHBIX YPABHEHUN

44

HppanumonanbHble ypaBHEHMUS.




OCHOBHBIE METOJIbI PEIICHUS
UppaALMOHATIbHBIX YPaBHEHHM

45

PaBHOCHIBHEIE Nnepexoanl B
PEIICHNHU UPPALMOHAIBbHBIX
ypaBHEHUH

46

PaBHOCHIBHEIE Nepexoanl B
PEIICHNH UPPALMOHAJIBHBIX
ypaBHEHUH

47

PaBHOCHIIBHBIE TTIEPEXO/BI B
PCIICHNU UPPALMOHAJIBHBIX
ypaBHEHUH

48

PaBHOCHIIBHBIE IEPEXO/IBI B
pPELIEHUH UPPALTMOHATBHBIX
ypaBHEHUU

49

CgoiicTBa u rpaduK KOPHS N-0it
CTeNeHH KaK (QyHKIIMH 0OpaTHOM
CTETNEeHH C HATYPaJIbHBIM
MoKazareiem

50

CgoiicTBa u rpaduK KOpHS N-0it
CTeNeHH KaK (yHKIIMH 0OpaTHOM
CTETEeHH C HATYPaJIbHBIM
MoKa3areiem

51

KoHnTtponbHas pabora: "CBoiicTBa
U rpauK KOpHS n-0i CTENeHHu.
WppannonanbHeie ypaBHEHHS"

52

CreneHs ¢ palluOHATIBLHBIM
IIOKa3aTejIEM U €€ CBOMCTBA

53

Crenens ¢ palliOHAIBLHBIM




oKa3aTejieM U €€ CBOUCTBA

54

Crenens ¢ palliOHATbHBIM
IIOKa3aTeJIeEM U €€ CBOMCTBA

55

[Toka3zatenbHast QpyHKIMSA, €€
CBOMCTBA U rpaduk

56

Hcnonp3oBanue rpaduka
GYHKIUY [T peIIeHUs
YpaBHEHHUI

57

Hcnonws3zoBanne rpaduka
GYHKIUY U1 peIIeHUs
ypaBHEHUH

58

IToka3arenbHble ypaBHEHHS.
OcHOBHBIE MCTOABI pCIICHUS
NIOKa3aTeIbHbIX yPaBHEHUN

59

IToka3arenbHble ypaBHEHHS.
OcCHOBHBIE METO/IbI PELLICHUS
IIOKAa3aTeJIbHbIX YPAaBHEHHUI

60

Iloka3arenbHble ypaBHEHUS.
OcCHOBHBIE METO/IbI PELLICHUS
IIOKa3aTeJIbHbIX YPAaBHEHHU

61

Kontpomnbhas pabora:
"Tloka3zarenbHas QyHKIHSL.
[TokazarenbHble ypaBHEHU"

62

Jlorapudm yucna. CoiicTBa
aorapugpma

63

Jlorapudm gucna. CoiicTBa
norapupma

64

Jlorapudm gucmia. CBoicTBa




norapupma

JlecATUYHBIE U HATypaJIbHbIC

65
J0TapuQMbI

66 JlecaTuuHble U HATypalbHbIE
J0rapuQmbl

67 [IpeoOpazoBaHue BBIpAXKEHUH,
coJiepKalux JorapuQmal

68 [IpeobpazoBaHne BBIpAKEHHIA,
coJieprKalux Jorapudmal

69 [IpeobpazoBaHne BEIpaKEHHIA,
coJepKaIux Jorapu(mol

70 Jlorapudmuueckas pyHKus, €€
CBO¥CTBA U rpaduk

71 Jlorapudmuueckas hpyHkms, e€
CBOMCTBa U rpaduk
Wcnonb3oBanue rpaduka

72 GyHKIMA 151 peIIeHUs
ypaBHEHUH
Hcnonb3oBanue rpaduka

73 GYHKIUY JUTSL pEIICHUS
ypaBHEHUH
Jlorapudmuueckue ypaBHEHHUS.

74 OcCHOBHBIE METO/IbI PELLICHUS
JOTapuPMHUECKUX ypaBHEHUN
Jlorapugmuueckue ypaBHEHHUs.

75 OcCHOBHBIE METO/IBI PELLICHUS

JOrapuPpMHUECKUX ypaBHEHUN




76

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUUECKUX ypaBHEHUN

77

PaBHOCUIIBHBIE IEPEXO/IBI B
pelieHny JorapuMUIecKux
ypaBHEHUH

78

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHnn JorapuPMHUIECKUX
ypaBHEHUH

79

KonrtpomnbHas pabora:
"Jlorapudmuyeckast GpyHKIHSI.
Jlorapugmmuueckue ypaBHEHHS"

80

CI/IHYC, KOCHUHYC, TAHI'CHC U
KOTAHT'CHC YHUCJIOBOTO apryMCHTa

81

CuHnyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO apryMeHTa

82

ApKCUHYC, apKKOCUHYC U
apKTaHI'€HC YUCIIOBOTO
apryMeHTa

&3

ApKcuHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

84

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEIEICHHUE
TPUTOHOMETPUUECKUX (PYHKIIHM
YHUCJIOBOTO apryMEHTa

85

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPENEICHHUE




TPUTOHOMETPUUECKUX (PYHKIIHIM
YHCJIOBOT'O apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKUE

86
(bopMyJIbI

%7 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmyIbl

28 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

29 OCHOBHbBIE TPUTOHOMETPUYECKUE
bopMyIIBI
[Ipeo6pazoBanue

90 TPUTOHOMETPUUECKUX
BBIPKCHUI
[Ipeo6pazoBanue

91 TPUTOHOMETPUYECKUX
BBIPAKCHUI
[IpeobpazoBanue

92 TPUTOHOMETPUYECKUX
BBIPAKCHUIN
[IpeobpazoBanue

93 TPUTOHOMETPUYECKUX
BBIPAKCHUIN

94 Pemienue TpuroHoMeTpuyeCcKuxX
ypaBHEHUN

95 Pemenue TpuronomMmeTpuueckux
ypaBHEHUH

96 Peuienne TpUroHOMETpUYECKUX

ypaBHEHUH




97

Pemienne TpuroHoMeTpu4ECKUX
ypaBHEHUH

98

Pemenne TpuroHOMeTpU4ECKUX
ypaBHEHUH

99

Pemenue TpuroHOMETPUYECKUX
ypaBHEHUU

100

Pemienne TpuroHoMeTpruUECKuX
YpaBHEHHUI

101

KonTpomnbHas pabora:
"TpuroHomeTpuyecKue
BBIPKEHUS U
TPUTOHOMETPUUYECKHE
ypaBHeHHUA"

102

ITocnenoBaTenLHOCTH, CIIOCOOBI
3a7aHus I10CJIEI0BATEIHLHOCTEN.
MeTto1 MaTeEMaTHIECKOM
UHTYKITUH

103

MOHOTOHHBIC U OI'paHUYCHHBIC
IIOCJICA0BATCIIBbHOCTH. I/ICTOpI/Iﬂ
aHajn3a OECKOHEYHO MajbIX

104

Apudmernueckast mporpeccus

105

I'eomeTrpuueckas nmporpeccust

106

beckoneuHo yOpIBaroias
reoMeTpHUecKast MPOrpecCus

107

CymMma OeckoHe4YHO yObIBaromien
Te€OMETPUYECKOH MPOTrpeCcCHn

108

JIuHelHbIi u
AKCIOHEHIMAIBHBIN pocT. Yucio




e. Dopmyia CIOKHBIX
MPOLIEHTOB

109

JIuHelHbIi u
AKCIOHEHIMAIBHBIN pocT. Yncio
e. @opmyIia CIOKHBIX
MIPOLIEHTOB

110

Hcnonp3oBanne nporpeccun 1uist
peICHNA pCaJIbHBIX 3a1a4
MIPUKJIAHOTO XapaKkTepa

111

KonrtpomnbHas pabora:
"[TocnenoBaTenbHOCTH U
nporpeccun"

112

HemnpepbiBHbIC GYHKIIUU U UX
CBOMCTBA

113

Touxka pa3pbiBa. ACUMITOTHI
rpaduxoB pyHKINN

114

CsaoiicTBa QyHKIUI
HETIPEPHIBHBIX Ha OTPE3Ke

115

CgoiicTBa (yHKIMH
HETIPEPHIBHBIX HA OTPE3Ke

116

Meroa uHTEpBaJIOB Uil pELICHUs
HEpaBEHCTB

117

MeTo UHTEpPBAJIOB ISl pEIICHUS
HEPaBEHCTB

118

MeTto UHTEPBAIOB JJISl PEIICHUS
HEPABEHCTB

119

[IpuMeHeHue cBOMCTB
HETIPEPHIBHBIX (QYHKIHHA 1151




penieHus 3aaa4y

IIpuMeHeHue cBOMCTB

120 HETIPEPHIBHBIX (QYHKIHHA 1151
penieHus 3aaaq

121 [IepBast u BTOpas Mpou3BOIHBIC
byHKIIUN

122 Onpenenenre, reOMETPUIECKUN
CMBICJI IPOU3BOIHOM

123 Onpenenenne, GuzndecKuii
CMBICJT TPOU3BOTHOM

124 YpaBHEHHE KacaTeJIbHOU K
rpaduky QyHKIHH

125 YpaBHEHHE KacaTeIbHOU K
rpaduxy QyHKIHH

126 [TpousBogHBIE AIIEMEHTaPHBIX
byHKIUI

127 [Ipown3BoaHBIE AIEMEHTAPHBIX
byHKIuUi
[IpounsBoaHas cyMMBI,

128 MIPOU3BEAECHHUS, YACTHOTO U
KOMITO3HUINHU (QyHKIIUHA
[IponsBojHas CyMMBI,

129 MIPOU3BEIEHHUS, YACTHOTO U
KOMTIO3UIINH (PYHKITHIA
[Ipon3BoHass CyMMBlI,

130 MPOU3BEJICHUS, YACTHOTO U

KOMITO3UITNH (DYyHKITHI




KonTponbhas pabota:

131 "I[IpousBognas" I !
[ToBTOpenue, 06001ICHNE,
132 cHUCTEeMaTH3aIlus 3HAHHUH: 1
"VpaBHeHus"
[ToBTOpenue, 06001ICHNE,
133 cHUCTEeMaTH3aIlus 3HAHUM: 1
"OyHkun"
134 Hrorosas koHTpoJbHAS paboTa 1 1
135 HroroBasi kKoHTpoOIbHAs paboTa 1 1
136 [ToBTOpeHwme, 0606H16Hlile, 1
CUCTEMAaTH3AIIHsI 3HAHHUIA
OBILEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTtpoibHble

Bcero
padoTbI

IIpakTH4eckue
padoThI

Jdara
U3ydeHHst

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpumeHeHre nporu3BOIHOMN K
UCCIIeIOBaHUIO (PYHKIINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IprmeHeHre npou3BOIHOMN K
HCCIIeI0BaHNI0 (DYHKIMN Ha
MOHOTOHHOCTb M SKCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K
HCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb Y KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
UCCJICIOBAHUIO (DYHKITHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCJICTIOBAaHUIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne IpOU3BOIHON K
UCCIeIOBaHMIO (PYHKINH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoubIIero u
HAMMEHBIIIETO 3HAYCHUS
HETpEepbIBHON (PYHKLIUHU HA
OTpe3Ke




Haxoxnenue HanOoIIbIIErO U
HaUMEHBIIET0 3HAYECHHUS
HENpepbhIBHON QYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOoOIIBIIETrO U
HaUMEHBIIET0 3HAYECHUS
HEeIpepbIBHON (DYHKITUU Ha
OTpe3Ke

10

Haxoxnenne HanOOIIBIIETO U
HaMMEHBIIIET0 3HAYECHUS
HEIpepbhIBHON (DYHKITUN Ha
OTpe3Ke

11

Haxoxnenne HanOOIIBIIETrO U
HaMMEHBIIIEr0 3HAYCHUS
HEeMpepbhIBHON (DYHKITUU Ha
OTpe3Ke

12

Haxoxnenne HanOOIIBIIETrO U
HauMEHBIIIEr0 3HAYCHUS
HEIpephIBHON (DYHKITUU Ha
OTpe3Ke

13

[IpuMeHeHne npon3BOIHON
JUTSL HAXOXKIACHUSI HAUTYYIIEeTO
peleHus B MPUKIIAAHbBIX
3aadax

14

[IpuMeHeHne npon3BOIHON
JUTSL HAXOXKICHHSI HAWTYYIIEeTOo
pelIeHus B MPUKJIAAHbBIX
3aJadax




15

[IpumeHeHne mpou3BOAHON
JUIs OTIPEJIENIEHUS] CKOPOCTH U
YCKOpEHHs Ipoliecca,
3aJaHHOTO (POpMYJIOi HiIH
rpadukom

16

[IpumeHeHne nporu3BOIHON
JUTSL OIIPEICIICHUS CKOPOCTH U
YCKOpEHUs Ipolecca,
3aJaHHOTO (POPMYJIOH WK
rpaduKom

17

Kommozwutus ¢hyHKImia

18

Komnozumus pyskimit

19

Kommnosurus ¢pyHkiuit

20

['eomeTpuyeckue 0Opassl
ypaBHEHUI Ha KOOPJIUHATHOMN
TUIOCKOCTH

21

['eomerpuueckue oOpassl
ypaBHEHUI Ha KOOPJIMHATHOMN
IUIOCKOCTH

22

Konrponsnas pabora:
"UccnenoBanue GyHKIHIMA C
MTOMONIBIO TPOU3BOTHOM"

23

ITepBooOpa3Has, OCHOBHOE
CBOMCTBO EPBOOOPA3HBIX

24

[TepBooOpa3Hbie
JJIEMEHTAPHBIX (QYHKIHH.
[IpaBuna HaxoxaeHUS
epBOOOPA3HBIX




25

[TepBoobOpazubie
9JIEMEHTApHBIX (QYHKITHH.
[paBuia HaXOKACHUS
epBOOOPA3HBIX

26

Hurerpain. I'eomerpuyecknii
CMBICII MHTErpajia

27

Brruncienue onpeaenéHHOro
WHTErpaia no gopmyse
Herotona-JleliGuura

28

Brrurcienue onpeaenéHHOro
uHTeTpasia mo popmyse
Herotona-Jleiioamma

29

[Ipumenenue unrerpana s
HaXO0XKJACHUS IUIOIIaaeH
IUIOCKUX QUTYP

30

[IpuMeHeHre HHTErpaa s
HaxXOXIeHUsA 00BEMOB
TEOMETPHUECKUX Tell

31

[Ipumepsl penieHuit
nudepeHIranTbHBIX
ypaBHEHUU

32

[Ipumeps! penieHui
nuddepeHIaTbHBIX
ypaBHEHUN

33

Marematnueckoe
MOJICTTUPOBAHUE PeaTbHBIX
MPOIIECCOB C TOMOIIBIO
nuddepeHIanTbHBIX




ypaBHEHUH

34

KonrtponbHas pabora:
"IlepBooOpazHast 1 uHTETrpa"

35

Tpuronomerpuueckue
(GyHKLINU, X CBOICTBA U
rpaduKu

36

Tpuronomerpuieckue
(GyHKLINH, UX CBOICTBA U
rpaduxu

37

Tpuronomerpuieckue
GbyHKIMH, UX CBOWCTBA U
rpaduku

38

Tpuronomerpuueckue
GyHKIMH, UX CBOMCTBA U
rpaduku

39

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpadguku

40

OT16op KOpHEi
TPUTOHOMETPUYECKUX
YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

41

OTt60p KOpHEN
TPUTOHOMETPUYECKUX
YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUYECKOI
OKPY’KHOCTH




42

OTt60p KOpHEN
TPUTOHOMETPUIECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUYECKON
OKPY’>KHOCTH

43

OT60p KOpHEH
TPUTOHOMETPUUYECKHUX
YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUECKOMN
OKPYHOCTHU

44

Pemenne
TPUTOHOMETPUYECKUX
HEPaBEHCTB

45

Pemenue
TPUTOHOMETPHUYECKUX
HEPaBEHCTB

46

Pemenne
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

48

KonrponbHas pabora:
"I'paduxu
TPUTOHOMETPHUUYECKHIX
GyHKIHIA.
Tpuronomerpudeckue
HepaBeHCTBA"




OcCHOBHBIE MCTOABI pCIICHUS

e IIOKa3aTeIbHbIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
51 OCHOBHBIE METO/IbI pEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB
5 OCHOBHBIE METO/IbI PEILIEHUS
NOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS
53 JorapupMHUIECKUX
HEPaBEHCTB
OCHOBHBIEC METO/IBI PEIICHUS
54 JorapupMUIECKUx
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIICHUS
55 JOTapUPMHIECKUX
HEPaBEHCTB
OCHOBHBIE METO/IbI PEILICHUS
56 JOTapuUPMHUECKUX
HEPaBEHCTB
57 OCHOBHBIE METO/IbI pEILICHUS
UppaLMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IBI PEIICHUS
MppaIoHATLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS

UPPALMOHAJIBHBIX HEPABEHCTB




61

['padpuaeckue meTombl
peIlIeHNs UpPallMOHATBHBIX
YpaBHEHUN

62

I'paduueckue meToabt
pelieHust UppaMoOHaATbLHBIX
ypaBHEHUH

63

I'paduueckue MeTo b1
pEIICHHS MTOKa3aTeIbHBIX
ypaBHEHUH

64

I'paduueckue MeToIBI
pEIICHUS MTOKa3aTeIbHBIX
HEPABCHCTB

65

I'paduueckue meTo bl
peteHust JorapupMUIECKUX
ypaBHEHUH

66

I'paduueckue meTobI
pelieHus JorapuGMUIECKuX
HEPaBEHCTB

67

['papraeckue MeToIbI
pELICHHS JTOTapUPMHIECKUX
HEPABEHCTB

68

['padpuaeckue meToabl
pelIeHUs MTOKa3aTeIbHbIX U
Jorapu(pMUUECKUX YpaBHEHUI

69

['paduueckue meToap!
pelieHus MoKa3aTeIbHBIX 1
Jorapu(pMUUECKUX YpaBHEHUI

70

I'padmueckue MeTo b1




PEIICHHUA MMOKA3aTCIbHBIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

71

I'paduueckue meToabt
pEIICHHS TTOKa3aTeIbHBIX H
JorapupMHUIECKUX
HEPABEHCTB

72

KonTtponsHas padora:
"UppanmoHanbHbIe,
IIOKa3aTesbHbIE U
JorapupmMuyecKue
HepaBeHCTBA"

73

Kowmrmexkcuele uncia.
Anrebpanueckas u
TPUTOHOMETpHUYECKast (HOPMBI
3aMCH KOMIUIEKCHOT'O YHCIIa

74

KommnekcHeie uncna.
Anrebpanueckas u
TPUTOHOMETpHYECKast (HOPMBI
3amMmMcy KOMIUIEKCHOTO YHClia

75

ApudmeTrnueckue onepanuu c
KOMIIJIEKCHBIMH YK CJIaMU

76

Apudmernueckue onepanum ¢
KOMILJICKCHBIMH YUCIIAMH

77

N3006pakeHne KOMIIEKCHBIX
Yyucesl Ha KOOPAUHATHOU
MJIOCKOCTH

78

I/I306pa)KeHI/IC KOMIIIICKCHBIX




YHCeJl Ha KOOPJIMHATHOMN
IIIOCKOCTH

®opmyna Myaspa. Kopau n-

79 Ol CTEIEHU U3 KOMILJICKCHOI'O
qpcia
®opmyna Myaspa. Kopau n-

80 Ol CTEIICHU U3 KOMILJICKCHOI'O
qpcia
[IpuMeHeHre KOMIUIEKCHBIX

21 YUCeN ISl PEeIICHUs
bu3HYECKUX U
TEOMETPUUYECKHX 3a/1a4

2 KonTponsHas padora:
"KommiekcHrle uyncma"

83 Harypanbnbie u 1ienbie yncina

84 Harypanbnbie u nenbie yncina

85 [IpumeHeHnne npu3HaKoB
JIEIMMOCTH HEIbIX YUCET

26 [IprMmeHeHne npu3HaKkoB
IEJIMMOCTH LEIBIX YUCET
[IpnMeHeHne npu3HaKoB

87 JNEITMMOCTH LEIILIX YUCET:
HOJI m» HOK
[IpuMeHeHne npu3HaKoB

88 JIETUMOCTH IIEJIBIX YUCET:
HOJl m» HOK

29 IIpuMeHeHue npu3HaKoB

JACIINMMOCTHU LOECJIBIX YHUCCII:




OCTaTKH 110 MOAYJIHO

90

[IpuMeHeHue pu3HaKoOB
JEJIAMOCTH LIEIIBbIX YHACENT:
OCTaTKH 10 MOJYJIO

91

[IpumeHeHne npu3HaKoB
JETUMOCTH IIEIBIX YHCE:
anroputM EBkinaa s
pELICHMS 3a/1a4 B LEJbIX
quciiax

92

KonrtpomnbHas pabora:
"Teopus HenapIx yucen"

93

Cucrema 1 COBOKYITHOCTb
ypaBHeHUN. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-
CIIEICTBUSA

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHU. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CIICICTBUSA

95

OcHOBHBIE METOBI PELLICHUS
CUCTEM U COBOKYITHOCTEM
paLMOHAIbHBIX YPAaBHECHUN

96

OCHOBHBIE METO/IbI PEILICHUS
CHCTEM M COBOKYITHOCTEH
UpPaLMOHATIBHBIX YPAaBHEHUN

97

OcHOBHBIE MCTOABI pCHICHUS
CHCTEM U COBOKYIHOCTEMN
MOKa3aTeNbHBIX YPaBHEHUN




98

OcHOBHEBIE MCTOABI pCIICHUS
CHUCTEM U COBOKYIHOCTEH
MOKa3aTeNbHBIX YPaBHEHUN

99

OcHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEM
JOrapu(pMHUUECKUX ypaBHEHUI

100

OcCHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEM
Jorapu(pMUUECKUX ypaBHEHUI

101

[IpumeHeHue cucreM kK
PELICHUIO MAaTEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3IndHbIX
oOjacTell HayKu U peaslbHOI
AKU3HU, UHTEPIpETaLns
HOJYyYEHHBIX Pe3yJIbTaTOB

102

[IpumeneHnue cucrem k
PELICHUIO MAaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3 pazIuuyHbIX
obJyacTell HaAyKH U peaibHOU
YKU3HU, HHTEPIPETALUs
IIOJIyYEHHBIX PE3yJIbTaTOB

103

[IpumeHeHne HepaBEHCTB K
PELICHUIO MAaTEMaTUYECKUX
3a/1a4 U 3a/1a4 U3 pa3In4HbIX
o0acTeil HayKH U peanbHOM
JKU3HU, UHTEpIIpETalus
[IOJIyYEHHBIX PE3YJIbTATOB

104

KonTponsHas pabdora:
"CucTeMbl palliOHAJIbHBIX,




UpPpalMOHATIbHBIX
NIOKa3aTeIbHbIX U
JOrapupMHUUECKUX
ypaBHeHHH"

PanyonaneHbIe ypaBHEHHS C

105
napameTpamu

106 PanmonansHble HEpaBEHCTBA C
napaMmeTrpamu

107 PannonanbHble cucTEMBI ©
napaMmeTrpamu

108 HppauroHanbHble ypaBHEHHUS,
HEpaBEHCTBA C MapaMeTpamMu

109 HppanuoHaibHbIE CUCTEMBI C
napameTpamu

110 IToka3arenbHble ypaBHEHHS,
HEPaBEHCTBA C apaMeTpamMu

11 [Toka3zarenbHbIE CUCTEMBI C
rnapamerpamu
Jlorapupmuueckue

112 YpaBHEHUs1, HEPABEHCTBA C
napameTpamu

13 Jlorapudpmuueckne CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuueckue
yYpaBHEHHUS € TapaMeTpaMu

115 Tpuronomerpuyeckue

HEPABEHCTBA C IapaMeTpaMHu




116

Tpuronomerpuueckue
CHUCTEMBI C ITapaMeTpaMu

117

[Toctpoenue u uccinegoBaHue
MaTeMaTHUECKUX MOJeIei
peanbHBIX CUTyalui C
MTOMONIBIO YPAaBHEHUM C
napameTpamu

118

[TocTpoenue u uccinegoBaHue
MaTeMaTHYECKUX MOoJeIei
pEIbHBIX CUTYALIH C
MOMOIIbIO CUCTEM YpaBHEHUMN
C mapaMeTpaMu

119

[TocTpoenue u ucciegoBaHue
MaTeMaTHYECKUX MOJeIei
peaTbHBIX CUTYyaITuH C
MOMOIIbIO CUCTEM ypaBHEHUMN
C mapameTpamu

120

KonTtponbhas pabora: "3agaun
¢ nmapameTrpamu"

121

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIHsI 3HAHWM:
"VYpaBHeHus"

122

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTHu3aIus 3HaHW:
"VpaBHeHus"

123

[ToBTOpenue, 06001IeHNE,
cucTeMaTHu3aIus 3HaHU:
"VpaBuenus. CucteMbl




ypaBHeHUH"

124

[ToBTOpenue, 06001ICHNE,
cucTeMaTH3aIus 3HaHWM:
"HepaBeHnctsa"

125

[ToBTOpeHnue, 060061IEHNE,
cucTeMaTH3aIus 3HaHU:
"HepaBeHncrsa"

126

[ToBTOpenue, 06061IeHNE,
cHUCTEMAaTH3alMs 3HAHMI:
"HepaBeHncrsa"

127

[ToBTOpEHME, 0000IICHNE,
cUCTEeMaTH3aIlus 3HAaHHUH:
"IIponsBoaHas u eé
npuMeHeHue"

128

[ToBTOpEeHmE, 0000IIECHNE,
cucTeMaTH3alys 3HaHHUM:
"IIponsBogHas u eé
npuMeHeHue"

129

[ToBTOpEeHME, 0000IICHUE,
cucTeMaTH3alys 3HaHWM:
"IIponsBoaHas u eé
npuMeHeHue"

130

[ToBTOpEeHme, 0600IIECHNE,
cucTeMaTH3alys 3HaHUH:
"NHTerpan u ero
npuMeHeHue"

131

[ToBTOpeHme, 0600IIEHNE,
CHUCTEMAaTH3al[|sl 3HAHMIH:




"®yHukuun"

[ToBTOpenue, 06001ICHNE,

132 cUcTeEMAaTH3aIis 3HAHUN: 1
"OyHkIIn"
[ToBTOpeHnue, 060061IEHNE,

133 cHCTeMAaTH3aIis 3HaHU: 1
"OyHkuun"

134 HroroBast KOHTpoOJIbHAS 1 1
pabota

135 HtoroBast KOHTpoOJIbHASA | )
pabota

136 [ToBTOpenue, 06001ICHNE, |
cucTeMaTH3aIus 3HaHWI

OBIIEE KOJIMYECTBO YACOB 136 10

[10 ITIPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka: anredpa v Hauajia MaTeMaTUYECKOT0 aHaIN3a, FEOMETPHSI.
Anrebpa v Havalla MaTeMaTUYeCcKoro aHanusa (B 2 yactsax), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; noa
penakiueit Mopakosuua A.I'., O01IecTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«MOIL] MHEMO3H1HA»

* Maremartuka: anreOpa v Hadajla MaTeMaTHISCKOTO aHAIN3a, TCOMETPHSL.
AnreOpa v Havalla MaTeMaTUYeCKoro aHanusa (B 2 yactax), 10 kmacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noa
penakiueit Mopakosuua A.I'., O0111eCTBO C OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«MOLl MHEMO3HNHA»

* Maremaruka: anredpa v Hadajla MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSL.
Anre0pa u Hadana MmaTeMaTudeckoro ananusa, 11 kmacc/ Hukonsckuit C.M.,
[Toranos M.K., PemernukoB H.H. u npyrue, AkuronepHoe 00111ecTBO
«M3parensctBO «IIpocBemenne»

* Maremaruka: anredpa 1 Hayajia MaTeMaTHYECKOT0 aHaIN3a, FEOMETPHSL.
Anrebpa v Havasia MaTemMaTuyeckoro ananusa, 10 kmacc/ Hukonbsckuit C.M.,
[ToranoB M.K., PemernuxoB H.H. u npyrue, AkninonepHoe o0111ecTBo

«M3marenscTBO «IIpocBenienne»



METOANUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
MareMaruka: anredpa v Hadajia MaTeMaTHIeCKOTo aHalin3a, reoMeTpus. Anredpa
¥ HavaJla MaTeMaTudeckoro ananusa. Mopakosud A.I'. Meroamdeckoe mocooue.

OG6mecTBO ¢ orpannueHHoM oTBeTcTBeHHOCTHI0 « MO MHEMO3MHA»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbI CETHU
MHTEPHET
https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%22299

%22%35D
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