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MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (OopMyiHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMNA Pa3BUTHUS SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTHUYeCKOrOo aHalii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIICHHE.

B xoxe u3ydenusi yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPIpPETAllUd  TIOJYYCHHBIX  pEIIeHWH, 3HAKOMATCS €  MpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepual, CHoCOOCTBYIOLIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATEeILHOCTH, TpeOyIomed MPOJAOIKUTEIBbHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToanku oOydeHust anreOpe U HayajiaMm MaTeMaTUYecKoro aHaiu3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIJIEJICHB  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYyHKIIMU U Tpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COZIePKATeIIbHO-METOIMUECKUE JIMHUUA HW3Y4alOTCd Ha MPOTSDKEHWH JIBYX JIET



oOyueHusl Ha YpOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIasCh HOBBIMU TEMaMU U pasaenaMu. J{aHHbIN yueOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUsSI MHOKECTB, MaTeMaTH4YecKas Joruka u ipyrue. [1o
Mepe TOro Kak oOydaroluecsl OBJIaJIeBaloT BCE OoJiee MUPOKUM MATEMATUYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJIbHON CUTyalluH, IPUMEHATh 3HAHUS,
IOJIyYEHHBbIE MpPU H3YYEHHM Y4eOHOro Kypca, JUisl pPELIEHHs CaMOCTOSATEIbHO
c(opMyJIMPOBAHHON MaTeMAaTUYECKOW 3a/ayu, a 3aTEM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJHAIOTCS  MHOKECTBOM
KOMIIEKCHBIX 4Hnceld. B  KakaoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3ajJadd M OIepaluu: JIeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
brnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO KpYyra HCIOJIb3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXXHOCTSMM HX NPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIENIEH PeallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHE U
KOHKpETH3aIHSl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynbTaTe OOydYaroulMecss OBJAACBAIOT PA3JIMYHBIMM METOAAMHU  PEIICHUS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkalux mapaMerpsl. lloydeHHbIE yMEHHsS IIMPOKO HCIOJIB3YIOTCA MpPH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEIIEHUHN MPHUKIaJIHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKE BBIPAKEHU,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKM JCTYKTHBHBIX PacCyKICHUH,
paboThl C CHUMBOJIBHBIMH (opMamMu, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHAA «DyHKIMM W TpaQuUKA» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTIOrapuPMUIECKON U TPUTOHOMETPUUECKUX (QYHKIIMM, X CBONCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs (GOPpMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YCHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUUHON
dbopme: aHATUTHYECKOM, TpadudecKkoi U ciioBecHOU. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3aj]ad,
JIOCTYITHBIX OO0YyYaromMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh WX HauOOJIbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpEeHHsI TpolieccoB. JlaHHas colep)kareiibHas JHUHHUS OTKPBIBAET HOBbBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel pealbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE€ COLUAIBHO-
HPKOHOMHYECKHMX, 33/]a4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHAaIU3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTarax, MOJYyYEeHHBIX B XOJI€ Pa3BUTHS MAaTEeMaTUKH KaK HAYKH, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejsiaraloT Hau0oJiee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIONINI BCe pa3feibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATH €0 JIJIsi BBIPAXKEHUSI CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTHYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPBIC IMPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KK/IBIN U3 Pa3eioB MPOTPaMMBbI, TOCKOJIbKY BECh MaTepHal
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTe M  KOHKPETHU3UPOBATH  IPOOIIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa M Havajla MaTEMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEILHOTO YHCIa U €ro cBoicTBa. [Ipubnmk€HHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOI0 apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BBIPAXKEHUM, COACPIKAIINX CTETICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. McciaenoBanne NOCTPOCHHOW MOJENIN C MMOMOLIBIO MAaTPHII
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIHU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIe 1 HeuéTHbIe GyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEHN KaK (yHKIMUHA 0OOpaTHOU CTENEeHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W UX CBOWCTBA. TOUYkM paspbhiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

IlepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUYeCKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YDABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3aJ1a4 ¥ 3a/1a4y U3 pa3INyHbIX 00JIacTel HAYKU U PEaNbHOW JKU3HU, HHTEPIIPETALUs
MOJIyYEHHBIX PE3yJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana maTeMaTH4€CKOr0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aj]adax, JUIsl OIpPEIENICHHsT CKOPOCTH M YCKOpPEHHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WuTerpan. ['eomeTprueckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMErocs Kak akKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaT€MaTHUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pELUIEHU, pacCy>KI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0POBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYIOIIOOUs, HHTEpPEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHWIO W
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIUMAIBLHOM
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeTOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHUBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieNICHUs MIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKAIIH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IpoOLleccCa, a TakKE BbBIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3HPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUOB U (hOpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSICHEHWS [0 XOAYy pEIICHHs 3a/auu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUA C CYXIACHUAMHU APYIMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMaIIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl MpU pelIeHHH YYeOHbIX 3a7a4y, NPUHUMATh I€Ib COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHus, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAIlMOHATBLHOE YHUCJIO, OCCKOHEUHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH MPUOJIMKEHHBIC BEIYUCIICHUS, IPABUiIa OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]a4 U NPEACTABICHUS TaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(pPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
penieHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBI0 MAaTpUIl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYeckrue GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMs (yHKUuH, rpadux QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEUYETHBIE (PYHKIUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TIOKa3zareneM, rpapuk CTEeneHHOW (YHKIMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OMpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IPOTPECCUM Ui PEIIEHUs peajbHBIX 3aJad IMPUKIIATIHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONIEPUPOBATH OHATUSIMU: HEMIPEPHIBHBIE (PYHKIIMU, TOUYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpPaJbHBIX U 1IEJIBIX YUCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIETBIX YUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHEIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKkre METO/IbI IJIs PEIICHUSI YpaBHEHUM U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKECHHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJIb30BAHUEM ammapara aiareOpsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aJaHHoro GopMyioi uiu rpaduxkom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontporbhpie  Ipaxrireckite o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
9 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-0i CTENEHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
5 TpuroHomeTpuuecke BoIpaXeHus 1 29 1
ypaBHEHUS
7 [TocnenoBaTeTbHOCTH M TIPOTPECCUN 10
8 HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHME, 0600IIEHNE, CHCTEMATH3 AL 5 5
3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Konrpoarueie  Ipakruieckue odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
1 HccnenoBanue GyHKIIHIA C ITOMOIIBEO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 UHTETpAI 12 1
3 I'paduiku TPUrOHOMETPHUUECKUX (HYHKIIHHA. 14 1
Tpuronomerpuveckrue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUIECKHe HEPABCHCTBA
5 KommiekcHbie unucna 10
6 Harypanbhblie u 1ienpie gyucia 10
CucreMsbl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 2
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
° ara U BbI
Jlj;n Tema ypoxa Bcero Kontporenpie  Ipaxrireckue i[syqeﬂnﬂ :)Iﬁlc)l;l;(())BaTeeﬂbﬂue
padoThI padoThI pecypesI
1 MHO03€eCcTBO, ONepauy Hajl 1
MHOKECTBAMU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
3 MHO’KE€CTBEHHOI'O armnapara Jyisl peleHus 1
3a7a4
Pannonansueie yncna. OOBIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
Panmonaneueie yncna. OOBIKHOBEHHBIEC U
) JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE MTEPUONMUECKUE IPOOH
5 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
petieHus MPUKIAIHBIX 3a1a4
8 [elictBuTenbHble yncia. PanmonansHbie U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckne oneparuu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 MOlU[yJIB JIEUCTBUTEIBLHOIO YHCIIa U €TO 1
CBOMCTBA




11

[IpubanxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

13

OCHOBHBIE METO/IbI PEIICHHS [EIIBIX U
JIPOOHO-PAMOHAIBHBIX YPABHEHUN U
HEPABEHCTB

OCHOBHBIC METO/IbI PEIICHUS LIEIBIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

15

OCHOBHBIC METOJIBI PEIICHUS IENIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABCHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.

JleneHne MHOroulIeHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16
17

MHoOrouseHs! ¢ LeIbIMUA
koa¢p¢unuentamu. Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

18

19

Pemrenne cucreM TMHENHBIX YpaBHEHUN

Marpuiia CucTeMbI JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

20

21

Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

[IpuMeHeHue onpeaenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenne nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBI JINHEHHBIX YPaBHEHU




23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

24

25

KoHntpoinbHas padota: "PanronanbHbie
ypaBHEHUA U HepaBeHCTBA. CHcTeMBI
JUHENHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHUs () YHKITUH.
B3aumnHo obpaTtHbIe QYHKITUH.
Komnoszumus ¢pyHkimii

26

27

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud ¢pynkuuu. Hynu ¢yHkmm.
[TpomexyTKM 3HaK IOCTOSIHCTBA

28

29

UETtHbie 1 HEUETHBIE PYHKITUU.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKLINU Ha TPOMEKYTKE

30

31

Jluneiinas, kBagpaTuuHas U 1poOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITHX (PYHKLIUH

32

33

DJIEeMEHTapHOE UCCIIEIOBAHUE U
ocTpoeHue rpauKoB ITUX QYHKIUN
Crenens ¢ nenslM nokasareiaeM. buaom
Hsrotona

34

CreneHn ¢ LIETIBIM ITIOKa3aTeaeM. buaom
Hrrotona




Crenennast GyHKIHUS C HATYPaJIbHBIM H

35 LIeJIbIM ITOKa3aresneM. E€ cBoiicTBa 1
rpaduk

36 Kontpoinbhas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpapux”

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €r0 CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOKMCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpKalIiX CTENICHU U KOPHU

40 [Ipeo6pa3oBaHusl YUCIOBBIX BbIPAXKEHUH,
COJIepKalINX CTEIEHU U KOPHU

a1 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

42 METO/Ibl PEIIEHUS UPPALIMOHATIBHBIX
ypaBHEHUH
HppanmonaneHele ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUN
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/1bI PEMICHHS UPPALMOHATBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN
VPPaLMOHATIbHBIX YPABHEHUM

16 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUN
MUPPALMOHAIIBHBIX YPaBHEHUI

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT

UPPALMOHAIIBHBIX YPABHEHUN




48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN

49

50

CgoiicTBa 1 rpaduK KOpHs N-0if CTeTICHU
KakK (PyHKIIMM OOpPaTHOM CTEIEeHHU C
HATYpaJIbHBIM ITOKa3aTeleM

CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHbIM ITOKa3aTeleM

51

52

KonTtponbsHast padora: "CBolicTBa u
rpaduK KOpHS N-O1 CTETICHH.
Wppaunonanbubie ypaBHeHUS"

CreneHb C pallMOHAIBHBIM TTOKa3aTeNIeM U
€€ cBOMCTBA

53

54

CTGHGHI) C paHI/IOHaJ'II)HI)IM II0Ka3aTejIceM N
e€ cBOMCTBA
Crenensb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
e€ cBoiicTBa

55

56

[TokazarenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

Hcnons3oBanue rpaduka QyHKIUN IS
pelIeHus] ypaBHEHUI

57

58

Hcnonp3zoBanue rpaduka GyHKIIUN IS
peuieHusl ypaBHEHU I
[TokazarenbHble ypaBHEeHUsI. OCHOBHbIE

METO/IbI PEIIECHUS I0KA3aTEIbHbIX
yYpaBHEHUN

59

[TokazaTenpHbIe ypaBHeHUsI. OCHOBHBIE
METO/Ibl PEIIEHUs TOKa3aTENbHbBIX
ypaBHEHUH




[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

60 METO/IbI pEIIEHUS MTOKA3aTEIbHBIX 1
ypaBHEHU M

61 Kontponbnas padora: "[lokazarenpHas 1
¢byuknus. [TokasarensHbie ypaBHeHUS"

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm umncna. CBoicTBa jJorapudpma 1

65 JecsaTuunble U HATypaJlbHbIE TOTapU(PMBI 1

66 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH(PMBI 1

67 [TpeoOpa3oBaHue BbIPAXKEHUH, 1
coJiepKalX JorapuQmbl

68 [IpeobpazoBanue BhIpaXeHUH, 1
coJiepKanux Jorapudmol

69 [TpeoOpa3oBaHue BBIpAXKEHUH, 1
coJiepKaliX Jorapu(mbl

70 Jlorapudmmueckas pyHkus, €€ CBONCTBA 1
U rpauk

71 Jlorapudmuueckas pyHKIus, € CBOHCTBA 1
u rpaduk

79 Hcnons3zoBanue rpail)I/IKa byHKIUY 115 1
pelIeHus ypaBHEHHHA

73 Hcnons3oBanue rpav(pm(a byHKIMN 715 1
peleHNs ypaBHeHUH
Jlorapudmudeckune ypaBHEHHS.

74 OcHOBHBIE METOIbI PELIEHUS 1

Jorapu(pMUUECKUX ypaBHEHHM




75

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI pEIICHUS
aorapu(pMUUECKUX YpaBHEHUI

76

77

Jlorapupmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEIICHUS
JOrapupMHUECKUX yPaBHEHUI

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUN
jorapu(pMUUECKUX ypaBHEHHMA

78

79

PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
JOTapuPMHUECKUX yPaBHEHUI

KonTponbhas pabora:

"Jlorapupmuueckas ¢yHKIHUSA.
Jlorapudmuueckue ypaBHeHus"

80

81

CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHUCJIOBOT'O apryMEHTa

CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAaHI'CHC
YUCIIOBOI'O apryMmeHTa

82

83

ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMEHTa
ApKcUHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa

84

85

Tpuronomerpudeckast OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPHUYECKHX
(GyHKIMI YHUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
OIIpeEIEHNE TPUTOHOMETPUUECKHUX
(GYHKLUI YUCIOBOTO apryMeHTa

86

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyITBI




OCHOBHBIE TPUTOHOMETPUYECKUE

87
bopmybl

88 OCHOBHBIE TPUTOHOMETPUYECKUE
hopMyIBI

89 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

91 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIPAXCHUI

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

94 Pemenne TpuroHOMETpUYECKUX
ypaBHEHUU

95 Pelienre TpUroHOMETPUYECKUX
yYpaBHEHUHU

96 Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

97 Peuienne TpUroHOMETpUYECKUX
YpaBHEHUNU

98 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

99 Peuienne TpUroHOMETpUYECKUX
YpaBHEHUNU

100 Pemrenne TpuroHOMeTpUYECKUX

ypaBHEHUU




KonTtponsHas pabora:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHECHHS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 nocjenoBaTenbHOCTed. MeTos
MaTeMaTUYECKON MHIYKLINU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHamu3a
OECKOHEYHO MaJIbIX

104 Apudmerndeckast mporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoHeuyHO yObIBaroIasi reoMEeTprUIecKast
nporpeccust

107 Cymma 6CCKOH6IIHO yOBIBaroLIEH
FEOMETPUYECKOH IPOTPECCUU

108 JIMHENHBIN ¥ YKCIOHEHIMATIBHBIA POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB
Hcnonp3oBanue nporpeccuu Iuis

110 pELICHHS PeabHBIX 3a]1a4 TPUKIATHOTO
xapakrepa

111 KonTtponbhas pabora:
"ITocenoBarenbHOCTH U Mporpeccun”

112 HenpepriBHble GyHKIIUU U UX CBOWCTBA

113 Touka pa3pbiBa. ACHMITOTHI TpadUKOB
byHKIII

114 CgoiicTBa (GYHKIIMIA HEPEPHIBHBIX Ha

OTpe3Ke




CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA

115
OTpe3Ke

116 Meton MHTEpBaIOB Ul pEIICHUS
HEPABCHCTB

117 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 ITpuMeHeHnEe CBOMCTB HENIPEPHIBHBIX
GYHKIUH U1 pereHus 3a1a4

121 [lepBast u BTOpast npou3BOIHBIC (GYHKIIUU

199 Omnpenenenne, reOMETPUIECKUI CMBICIT
MIPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUN CMBICT
MIPOU3BOJHOMN

124 YpaBHeHUEe KacaTeNbHOU K rpaduKy
byHKIUN

195 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIIUN

126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIINH

OW3BOJHBIC DJIEMEHTAPHBIX KO

127 IT VH

198 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,

YaCTHOTO ¥ KOMIO3UIIUU (PYHKITHI




131 KonTtponsHnas padora: "[Iponssoanas” 1 1

132 [ToBTOpEHHE, 0606H16HI:I€, 1
cucTtemMaTu3anus 3Hanuil: "YpaBHenus"

133 [ToBTOpeHnue, 06001ICHNE, 1
cucreMaruzanus 3HaHui: "OyHkuun"

134 HroroBast koHTpoIbHAs paboTa 1 1

135 Wrorosas koHTpOIBbHAS paboTa 1 1

136 [ToBTOpECHHE, 0606H16HI:I€, 1
cHCTeMaTu3alys 3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

[IpuMeHeHne nNpon3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

[IprMeHeHne npon3BOIHOM K

UCcleIoBaHI0 (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne nNpon3BOIHOM K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

IIpuMeHeHne Nponu3BOIHON K

UCCIIeI0BaHMIO (PYHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

Haxoxnenne HanOoOJIbIIETO 1

HaVMEHBIIIETO 3HAYEHUS HENTPEPHIBHON

GyHKIIMM Ha OTpe3Ke

Haxoxnenue HaHOOJIBIICTO U

HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON

(GyHKIUHU HAa OTpe3Ke




Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYHKITMH Ha OTPE3Ke

10

11

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOU
(byHKIMHU Ha OTpe3Ke

Haxosxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

12

13

Haxoxnenne HanOoJIbIIEro U
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

[IpumMeHeHne MPOU3BOTHOM JIJIst
HAXO0XJICHUS HAWTYYIIETrO PEelIeHHs B
MPUKIIATHBIX 3a7auax

14

15

[Ipumenenre npou3BOIHOM IS
HAXOJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

IIprMmeHeHre nporu3BOIHOMN ISt
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3alaHHoro GopMyYJIoN WK
rpadpukom

16

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpadpukom

17
18

Komnosunus ¢pyHkuumit
Komnoszumus ¢pyHkumii

19

Komnosunus ¢pyHkuumit




I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha

20 KOOPAMHATHOW INIOCKOCTH

21 FeOMeTqueCIfHe o0Opa3bl ypaBHCHHI Ha
KOOPJMHATHOM TJIOCKOCTH

29 KonTtponsHas pabdora: "Mccnenoanue
(GyHKUINH C TOMOIIBIO TPOU3BOIHON"

23 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX

24 bynkuuii. [IpaBuna HaxoxaeHUS
epBOOOPa3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX

25 ¢dbyskuii. [TpaBuna HaXOXICHUS
epBOOOPA3HBIX

26 Wurerpai. I'eoMeTpru4eCKuil CMBICI
UHTErpaia

97 Brruucnenue onpenenéHHoro HHTerpana
no popmyne HeroTona-JlelioHuma

28 Brruucnenue onpeaenéHHOro HHTErpaia
o popmyne Herotona-JleltoHuma

29 IIpumeneHne nHTErpaa 1uIst
HAXOKJICHUS TUTOIIAICH TUTOCKHUX (PHUTYD
[Tpumenenue unTerpana ais

30 HAXO0XICHUS 00bEMOB reOMETPUIECKIX
Tel

31 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX
ypaBHEHHHA

39 [Tpumeps! perennit qudepeHaITbHbIX

ypaBHEHUI




33

MaremaTrnueckoe MOAECIMPOBAHUE
peasbHBIX MPOIECCOB C MOMOIIBIO
nuddepeHIHATbHBIX YPaBHEHUN

34

35

Kontpoinbnas padota: "[lepBoobpaszHas u
uHTerpan”

Tpuronomerpuueckue QyHKIHH, UX
CBOIicTBa U rpaduKu

36

37

Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GYHKIHH, HX
CBOMCTBa U rpaduKu

38

39

Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu
Tpuronomerpuyeckue GyHKINHU, UX
CBOMCTBA U rpaduKu

40

41

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

42

43

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44

PelieHne TpuroHOMETPUYECKHUX
HEPABEHCTB




Pemienne TpuroHOMeTpu4YECKUX

45
HEPaBEHCTB

46 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

47 Pewienne TpuroHOMeTpUYECKUX
HEPaBEHCTB
KoHntponbhas padora: "I'paduku

48 TPUTOHOMETPHUCCKUX (PYHKITHA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OcCHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEeIICHUS
MOKa3aTeTbHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS
norapupMUUECKUX HEPABEHCTB

54 OCHOBHBIEC METO/IbI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
norapupMUUECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEILICHUS
UppaIMOHATIFHBIX HEPABEHCTB

58 OcHOBHBIE METOIbI PELICHUS

UPpALMOHATILHBIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

59 UppaMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB

61 I'paduueckue MeTO Bl peICHUS
UppaMOHATILHBIX YPaBHEHUN

62 I'paduueckue MeTo b1 peIJ_IeI;II/I}I
UpPPaMOHATIFHBIX YPaBHEHUN

63 I'paduaeckue MeTO Bl pemeHus
[OKa3aTeIbHbIX YpaBHEHUN

64 I'paduueckue MeTobl peleHus
NOKa3aTeIbHBIX HEPABEHCTB

65 I'paduaeckne MeTOIBI pemIeHHS
JorapupMHUUECKUX ypaBHEHUH

66 I'paduaeckne MeTO Bl pemeHHs
norapu(pMUUECKIX HEPABEHCTB

67 I'paduueckue MeTObI perIeHus
JorapupMHUECKUX HEPABEHCTB
I'paduaeckue MeTO bl pemeHHs

68 MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUU
I'paduueckue MeTo bl pereHus

69 MOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
yYpaBHEHUN
['padrueckue METO B! peIIeHUS

70 MOKa3aTeIbHBIX U JIOTApU(HMUICCKUX
HEPaBEHCTB
I'paduueckue MeTobI pemeHus

71 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX

HEPABEHCTB




KonTtponbHas pabora:

72 "HppanuoHaibHble, IOKa3aTeIbHbIE U
norapupMHuUecKre HepaBeHCTBA"
KomruiekcHbie uncia. Anredpanyeckas u

73 TpUroHOMEeTpHUUecKasi (pOpMbI 3arrucu
KOMIUIEKCHOTO YHClIa
KommuiekcHbie uncna. AnreOpanueckas u

74 TPUTOHOMETpUYECKast (DOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

75 ApudmeTrndecKkne oneparuu ¢
KOMIUIEKCHBIMU YK CIIaMU

76 ApudmeTnueckue oneparuu C
KOMIUIEKCHBIMU YHCIIAMU

77 N3o0paxeHue KOMIIJIEKCHBIX YHUCET Ha
KOOPAWHATHOM IIOCKOCTH

78 N300pa’keHre KOMIUIEKCHBIX YUCeN Ha
KOOpPJAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oit ctenenun
13 KOMIUIEKCHOTO YHClIa

80 ®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa
[TprMeHeHre KOMIUIEKCHBIX YUCEI IS

81 pemieHus GpU3NUIEeCKUX U TeOMETPHUUECKHUX
3aj1a4u

82 KonTtponsHas padora: "KomruiekcHbie
gucia"

83 HatypanbHble 1 1ienbie grcia

84 HarypanbHble u nensle yucna

85 [TprMeHeHre TpU3HAKOB IETUMOCTH

LOEJIBIX YUCEII




86

[IpumeneHnue Npu3HaKkoB AETUMOCTU
LIEJIBIX YU CENl

87

88

[IpuMeHeHne MPU3HAKOB ACITUMOCTH
nensix uncen: HO u HOK

[IpuMeHeHne npu3HaKOB ACIUMOCTH
uensix yrcesn: HOJl u HOK

89

90

IIpuMeHeHne IPU3HAKOB ACIUMOCTU
LEJIBIX YUCEII: OCTATKH 10 MOZYJIIO
[IpuMeHeHne pU3HAKOB ACIUMOCTH
LEJIbIX YMCEII: OCTATKH I10 MOJIYJIIO

91

92

[IpuMeHeHrne TPU3HAKOB JIETMMOCTH
LEJIbIX YHCEI: alrOpuT™ EBKIMaa aist
pELICHMS 3a/1a4 B LEJBIX YUCITAX

KonrtponsHas pabora: "Teopus nenbix
yucen"

93

94

CucreMa 1 COBOKYTHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIE/ICTBHS

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.

PaBHOCHUIBHEIE CHCTEMBI M CUCTEMBI-
CIICACTBUA

95

96

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEW pallOHaIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U

COBOKYITHOCTEW MppalMOHAIBHBIX
yYpaBHEHUN

97

OcCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHU U




98

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

99

100

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIOTapu(pMUIECKIX
ypaBHEHU U

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U

COBOKYITHOCTEH JIorapu(pMudeckux
YpaBHEHUU

101

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HH, MHTEPIIpETaLys TOITy4EeHHBIX
pe3yJIbTaToB

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3
pa3NInYHbIX 001acTe HAaYKH U peaslbHOM
KHU3HHU, HHTEPIPETaLUs OTYyYeHHBIX
pE3yJIBTaTOB

103

[IprMeHeHne HEpAaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHBIX 00J1aCTel HayKH U pealibHOMN
JKU3HU, UHTEPIIPETALUS IIOJyYCHHBIX
pe3ynbTaToOB

104

105

Kontponbnas padora: "Cuctemsr
paluoOHaJIbHBIX, UPpPAllUOHATIBHBIX
MOKa3aTeNbHBIX U JIOrapu(MUYECKUX
ypaBHeHUH"

PaunonanbHbIE ypaBHEHUS C
napameTpamu




PanuonanbHbie HEpaBEHCTBA C

106
napameTpamu

107 PanroHanpHbIE CHCTEMBI C TTapaMeTpaMu

108 Hppanuonaibuble ypaBHEHMS,
HEpaBEHCTBA C MMapaMeTpaMu

109 HppanuoHanbHble CUCTEMBI C
napaMeTpamu

110 [Toxa3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA
C TmapaMeTpaMu

111 IToxazaTenbHBIC CHCTEMBI C TTApAMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MTapaMeTpaMu

113 Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114 TpuroHOMETpHUUYECKUE YPAaBHEHUS C
napameTpamu

115 TpuronomeTpuyecKkrie HepaBeHCTBA C
napaMeTpamu

116 TpHUTrOHOMETPHUUYECKHE CUCTEMBI C
napameTpamu
[Toctpoenue u uccienoBanue

117 MaTEeMaTHYECKHUX MOJIEIICH peaTbHbIX
CUTYallHil C TOMOIIBIO YPABHEHUN C
napameTpamu
[TocTpoenue u uccienoBanue

118 MaTeMaTHYECKUX MOJIENIeN peaTbHbIX
CUTYaIUi C IIOMOIIBIO CUCTEM
YpaBHEHUH ¢ ITapameTpamu

119 [TocTpoenue u uccienoBaHue

MaTEMAaTHYCCKUX MOI[GJ'IGfI PCAJIBHBIX




CUTYalHI C IOMOIIBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

120

121

KoHnTtponbHas pabora: "3amauu ¢
napamerpamu"

[ToBTOpenue, 06001ICHNE,

cucTemMarusanus 3HaHuil: "YpasHenus"

122

123

[ToBTOpEHME, 0000IICHUE,

cucTemarusanus 3HaHuil: "YpapHenus"

[ToBTOpenue, 06001ICHNE,
cHUcTeMaTh3alus 3HaHui: "Y paBHEHMUS.
Cucremsl ypaBHeHHN"

124

125

[ToBTOpenue, 06001ICHNE,

cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpenue, 06001IEHNE,
cucremarusanus 3Hanuii: "HepaseHcTsa'

126

127

[ToBTOpenue, o6odIIEHNE,

cucreMaruzaius 3Hanui: "HepaBencrpa"

[ToBTOpenue, 06001IIEHNE,
cuctemaruzanus 3HaHuit: "IIpousBoaHas
U €€ npuMeHeHue"

128

129

[ToBTOpenme, 0600IIEHNE,
cucreMarusanus 3HaHui: "[IponsBogHas
u e€ npuMeHeHue"

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuil: "IIponszBogHas
U €€ npumMeHeHue"

130

[ToBTOpenwme, 0600IIEHNE,
cucremaTusanus 3Hanuii: "Murerpan u
€ro npumMeHenue"




131 [ToBTOpeHnue, 06001ICHNE, 1
cucreMaruzanus 3HaHui: "OyHkuun"

132 [ToBTOpEHME, 0600IIECHUE, 1
cucremaTusanus 3Hanuit: "Oynkuun"

133 [ToBTOpenue, 06001ICHNE, 1
cucreMaruzanus 3HaHui: "OyHkuun"

134 HroroBast KoHTpoIbHAs paboTa 1 1

135 Wrorosas koHTpOIBbHAS paboTa 1 1

136 [ToBTOpECHHE, 0606H16HI:I€, 1
cHCTeMaTu3alys 3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» MartemaTrka. AnreOpa 1 Hayajia MaTeMaTUYeCcKoro ananusa, 10 xiacc/
Mep3snsik A.I'., Homuposckuii JI.A., [Tonsakos B.M.; nox penakuueit
[Toponsckoro B.E., O6miecTBo ¢ orpaHn4eHHOM OTBETCTBEHHOCTHIO
N3narensckuii ientp «t BEHTAHA-I'PA®y; AkiinoHEpHOE 00IIIECTBO
«3marensctBO «lIpocBemienre»

* Marematuka. Anredpa 1 Hayajga MaTeMaTH4YECKOro aHanusa, 11 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonsakos B.M.; nox penakuuei
[Toponwsckoro B.E., O61iecTBO ¢ OrpaHnYeHHOM OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®y; AkiimoHepHOE 00IIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

* Mepaisk, [lonskos. AnreOpa u Hauana MmaTeMaTudeckoro aHanusa. 10 kiacc.
VYryOnennsiii ypoBeHb. MeToanueckoe nocooue

* Mepainsk, [lonskoB. Anrebpa n Hayalla MaTeMaTudeckoro ananusa. 11 kiacc.

VYrinyOneHHsit ypoBeHb. MeToudeckoe mocooue

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET



- https://fipi.ru/ - ®enepanbHbBI HHCTUTYT NMEAATOTHYECKUX U3MEPEHUN

- https://resh.edu.ru/ - Poccuiickast 3J€KTpOHHAs IIIKOJIa

- https://ege.sdamgia.ru/ - O6pa3oBatesbHbII MOPTAI AJIs MOATOTOBKU K EI'D u
orn

- https://alexlarin.net/ - Marepuaiibl MOBBIIICHHOHN CIIOKHOCTH JUIS ITOJATOTOBKH K
EIDu OI'D

- https://math.ru/ - CaliT s MIKOJBLHUKOB, CTYICHTOB, YIHTEICH U IS BCEX, KTO
UHTEPECYETCS MaTEMaTHKOM

- https://problems.ru/ - Bonbiiast KojIEKIMsA MaTEMaTHUECKUX 33714 U3 Pa3HbBIX
UCTOYHHUKOB

- https://mathkang.ru/ - 3arumarenpHas MaTeMaTHKa: KOHKYPCHI, TECTHPOBAHUS,

OHJIAMH-KYPCBI M UTPHI IJI PA3HBIX BO3PACTOB
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