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MNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C IpPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUN pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JO0Ka3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U pacCykaaTh JEAyKTUBHO, HUCIOJIb30BAThH
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hayaja MaTeMaTH4YE€CKOIO
aHalln3a» 00ydYaroIuecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPHpPETAllMd  TOJIYYEHHBIX  pEUIeHW#, 3HaKOMATCS €  MOpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMUA U UX aBTOPAMHU.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydeOHOM
JESTENIbHOCTH, TpeOyIolel MPOJOKUTENbHON  KOHIEHTpAlUd BHHMAHUSA,
CaMOCTOATEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJIM3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBHO-METOANYECKUE TUHUMU: «YHucna
U BbIUMCIEHUD», « DyHKUIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTHUYECKOro aHanusa», «MHoxkecTBa U Joruka». Bce ocCHOBHbIE



COJIEP)KATEIbHO-METOINYECKUE JIMHUU H3YYaroTCsl Ha MPOTSDKEHUM JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJIeJb peajbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
pellIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aud, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPHUKIAJTHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIJIAIONUXCS pe3yibTaTaX, TMOJYYCHHBIX B XOJ€ Pa3BUTUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peatbHBIX
CUTyallMi, WCCIACAOBAHHS O3THX MOJENEH C TOMOIIBIO afmapaTra aireOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJIU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue npodu. [IpumeHeHue npoOeit U MPOLCHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

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

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

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUM, COACPIKAIIMX CTETICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

Jorapu(pMUYECKUX YpaBHEHHIA.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoOMETPUYECKUN CMBICI W
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

@yHkus, crnocodbl 3amgaHus (QyHkuu. B3auMHO oOpatHble (QyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas GyHKIMS ¢ HATypaldbHBIM U LIEJbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCJIEAOBaTEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepsiBHbIe (yHKIME W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI POU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHH.

[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 YPABHEHHS.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOrO  OOIIeCTBa,  MPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 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 MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHHUI, pacCyXI€HUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOoEeCCHOHAIBHOM  JNESATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUIO HA TMPOTSKEHUU BCEU KU3HH, 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 COLUAIbHOM
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>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pPa3BUTHUS M 3HAYUMOCTH ISl PA3BUTHS LMUBUIM3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000ILEHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

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

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX W YTBEPXKIACHUSX, Mpejiaratb KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHHUSA, BHIOMpAaTh HauOoJiee TMOAXOMSIMHUA C  YIETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBaATh TMIOTE3Yy, apryMEHTHUPOBATbH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpPOBaTh M HUHTEPIPETUPOBATh HH(POPMAIMIO Pa3IMYHBIX BHUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHUS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B Xo/e 00CYXXJIeHUS 3a/JaBaTh BOMPOCHI MO CYLIECTBY 00CYX1aeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranu3anus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUST PE3YJIbTATOB JIEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pabOThI, pacmpeneiiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHS C JPYTMMHM YJE€HAMH KOMAaHJbI, OLECHHUBAaTh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIC PE3yJIbTaThl MO OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUAMU: APKCHUHYC, APKKOCHUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM € KOpHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppaIMOHAIbHBIC, MOKa3aTeIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl IpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (PyHKIMM OOpaTHOM CTENMEHU C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HCIOJIB30BATh MX TpaQUKHA IJIs PEIICHHS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lad U3 APYruX y4eOHBIX MPEIMETOB U pealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruuecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEPHPOBATh TMOHATHUSMHU: HEMPEPHIBHBIC (DYHKINUU, TOYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOJHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pEIICHsI 3a/1a4;

CBOOOJIHO OIEpPHpPOBATh TMOHATUSMHU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, 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-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCHUIIHHBIC
YpaBHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne ni/m KoHnTpoJbHbIe
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI
1 [oBTOpEHHE 2 1
MHOkK€eCTBO JCHCTBUTEIBHBIX YUCEIL. http://www.alleng.ru/edu/math3.htm
2 Mmuorounensl. PannonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBbI IMHEHHBIX YPAaBHEHUI
3 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1 https://fipi.ru
L[EJIBIM ITOKa3aTeIEM
4 Apudmerndeckuii KOpeHb N-0il CTEIICHH. 15 1 http://www.alleng.ru/edu/math3.htm
Hppanuonaibuble ypaBHEHUS
5 [TokazarenbHas ¢pyHkuus. [lokasarenbHbIe 10 1 https://fipi.ru
ypaBHEHUS
6 Jlorapudmuueckas GyHKIus. 18 1 http://www.alleng.ru/edu/math3.htm
Jlorapudmuueckue ypaBHeHUs
7 TpUroHOMETPUYECKHUE BBIPAXKEHUS U 29 1 https://fipi.ru
ypaBHECHUS
8 IToce10BaTeNbLHOCTH U IPOIPECCHH 10 1 http://www.alleng.ru/edu/math3.htm
9 HenpepsiBabie pynkiuu. [IponsBoanas 20 1 https://fipi.ru
10 [ToBTOpEeHue, 0600IIEHNE, CUCTEMATU3ALUSA 3 1 http://www.alleng.ru/edu/math3.htm
3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10



https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne
Tema ypoka
wn yp Beero T ——— B;ICKTpOHHbIe uudposbie
r
paGoThI o0pa3oBaTe/ibHbIE PeCYPChI
[ToBTOpEHME
BxomHast koHTposIbHAs paboTa 1
3 MHOXeCTBO, Olepaluy HajJ MHOKECTBAaMU U http://www.alleng.ru/edu/math3.htm
X CBOMCTBA https://fipi.ru
4 Juarpammsl Diinepa-Benna http://www.alleng.ru/edu/math3.htm
s [IpuMeHeHne TeopEeTHKO-MHOKECTBEHHOTO https://fipi.ru
ammapara JJis pelIeHHs 3a1a4
Pammmonansusie ynciaa. OOLIKHOBEHHEIE U http://www.alleng.ru/edu/math3.htm
6 JECATHUYHBIE TPOOH, MPOLICHTHI,
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
Parmmmonansusie ynciaa. OOLIKHOBEHHEIE U https://fipi.ru
7 JeCATUYHBIE IPOOU, TTPOIICHTHI,
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
3 [IpumeHenue 1podeil U IPOLEHTOB I http://www.alleng.ru/edu/math3.htm
penieHus MPUKIAIHBIX 33124
9 [Ipumenenne qpodeit u MPOIEHTOB ISt https://fipi.ru
pelIeHs TPUKIaJAHbIX 3a7a4
10 JleicTBuTenbHBIE YKclia. PaimonanbHbIC U http://www.alleng.ru/edu/math3.htm

UppaluoHaIbHbIE YHCIIa



https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000

Apudmernueckue onepanum ¢

https://fipi.ru

11
JIEMCTBUTEIIbHBIMH YHCIaMU
1 Monynb AeHCTBUTEILHOIO YUCIIA U €0 http://www.alleng.ru/edu/math3.htm
CBOICTBA
[TpuG>xE€HHBIC BEIYMCIICHUSI, PABHUJIA https://fipi.ru
13 OKPYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIICHUM
OCHOBHBIE METO/IbI PELIECHHS LENBIX U http://www.alleng.ru/edu/math3.htm
14 ,I[pO6HO-paI_[I/IOHaJ'IBHLIX ypaBHeHI/Iﬁ u
HEpPABEHCTB
OCHOBHBIE METO/IbI PELLICHUS LENbIX U https://fipi.ru
15 JIPOOHO-PANMOHAIBHBIX YPAaBHEHUH U
HEpPABEHCTB
OcCHOBHBIE METOIbI PEIIECHHS LIENbIX U http://www.alleng.ru/edu/math3.htm
16 IpoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPaBEHCTB
MHoOro4saeHs! OT OTHON IIEPEMEHHOM. https://fipi.ru
17 Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octaTtkoM. Teopema besy
18 MHOTrO4JIEHBI C IETBIMH KO3 UITHCHTAMH. http://www.alleng.ru/edu/math3.htm
Teopema Buera
19 Pemenue cucrem TMHEWHBIX YpAaBHEHHI https://fipi.ru
20 Penienue cucTeM JTMHEHHBIX ypaBHEHUIA http://www.alleng.ru/edu/math3.htm
Marpuia cucTeMbl JINHEWHBIX YPAaBHEHHM. https://fipi.ru
’1 Ornpenennurens MaTpULbl 2X2, €ro

T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS



https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/

22

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJIEHHUE €r0 3HAYCHUS

http://www.alleng.ru/edu/math3.htm

23

24

25

[Ipumenenue onpeaenuTens A perieHus
CHUCTEMBI JINHEWHBIX YPABHEHUI
Pelienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

Pemenre nmpukiaaHbIxX 3a/1a4 C TOMOIIBIO
CHUCTEMBI JINHEUHBIX YPAaBHEHUI

https://fipi.ru

http://www.alleng.ru/edu/math3.htm

https://fipi.ru

26

KonTtponsnast padora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBa. CrcTeMsl
JUHEHHBIX ypaBHEHUN"

http://www.alleng.ru/edu/math3.htm

27

28

OyHKIMS, CIIOCOOBI 3a1aHus HYHKIUH.
Bsanmuo obparnbie pynkiun. Kommosumms
byHKIII

I'padux GyHKIIMN. DIeMeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN

https://fipi.ru

http://www.alleng.ru/edu/math3.htm

29

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul QpyHkuuu. Hynu ¢pyHkum.
ITpoMexyTKH 3HaK OCTOSIHCTBA

https://fipi.ru

30

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoanueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

http://www.alleng.ru/edu/math3.htm

31

32

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonbiee 1 HaMeHblee 3HaUeHNE
(GYHKIIMHM Ha IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AuHenHas QyHKIH

https://fipi.ru

http://www.alleng.ru/edu/math3.htm



https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000

3JI€M€HTapHOC HCCJIICAO0OBAHUC U ITOCTPOCHUC

https://fipi.ru

33
rpauKoB 3TUX QYHKIIUHA
34 DJIeMEHTapHOE UCCIIEIOBAHUE U MTOCTPOCHUE http://www.alleng.ru/edu/math3.htm
rpaduKoB 3TUX QYyHKIUN
35 CreneHb C 1eIbIM MoKazaTesnaeM. buaom https://fipi.ru
Hprotona
36 CTteneHb C 11eIbIM MoKazaTeaeM. buaom http://www.alleng.ru/edu/math3.htm
Hprotona
37 Crenennast GyHKIUS C HATYPaJIbHBIM H https://fipi.ru
1eNbIM nokaszareneM. E€ cBoiicTBa u rpaduk
38 KOHTl:)OJ-H:'I‘IajI pa60Ta: "CrenenHast http://www.alleng.ru/edu/math3.htm
¢bynkuus. E€ cBoiicta u rpaduk"
39 Apudmerndeckuii KOpeHb HaTypaTbHON https://fipi.ru
CTETIEHH U €T0 CBOMCTBA
20 ApH(METHIECKNI KOPEHB HATYPATBHOM http://www.alleng.ru/edu/math3.htm
CTETIEHH U €T0 CBOMCTBA
a1 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIA, https://fipi.ru
COJIepXKalINX CTETIEHU U KOPHU
47 IIpeobpazoBam¥st THCIOBBIX BRIPAKCHHUI, http://www.alleng.ru/edu/math3.htm
COJIEpXKAIINX CTETIEHH U KOPHU
43 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHHIH, https://fipi.ru
COJIEpXKAIINX CTETIEHU U KOPHU
HpparnonaneHbie ypaBHeHus. OCHOBHbIC http://www.alleng.ru/edu/math3.htm
44 METO/Ibl PEIICHUS] UpPAllMOHAIBHBIX
yYpaBHEHUN
Uppanuronansupie ypaBHeHHs. OCHOBHBIE https://fipi.ru
45

METO/IbI PEIIECHUS UPPALUOHAIBHBIX
YpaBHEHUU



https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
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https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/

Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE

http://www.alleng.ru/edu/math3.htm

46 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHUH
47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU https://fipi.ru
UPPAIMOHATILHBIX YPABHCHHIA
48 PaBHOCHIIbHBIE ITEPEXOJIBI B pemienun http://www.alleng.ru/edu/math3.htm
UpPpALMOHATILHBIX YPAaBHEHHM
49 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUU https://fipi.ru
UPPALMOHATILHBIX YPaBHEHHIM
50 PaBHOCHIILHBIC EPEXOJIBI B PELICHHH http://www.alleng.ru/edu/math3.htm
UPPAIMOHATILHBIX YPABHCHHMA
CaoticTBa U rpaduK KOpHsI N-Oi CTEHeHH https://fipi.ru
51 KaK (yHKIIMH OOpaTHOW CTETICHH C
HATYpaJIbHBIM ITOKa3aTelieM
CaolicTBa 1 rpaduk KOpHs N-0i CTENeHN http://www.alleng.ru/edu/math3.htm
52 Kak (PyHKIIMU OOpaTHOW CTENEeHH ¢
HATypaJIbHBIM MOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk https://fipi.ru
53 KOpHs N-oi crenenu. MppannoHansHbie
ypaBHeHHUA"
54 Crenens ¢ pallMOHAILHBIM ITOKA3aTEIEM U http://www.alleng.ru/edu/math3.htm
e€ cBoiicTBa
55 CrermneHsb ¢ palliOHATBLHBIM MTOKA3aTeNeM U https://fipi.ru
e€ cBoiicTBa
56 Crenenp ¢ pallMOHAILHBIM ITOKA3aTEIEM U http://www.alleng.ru/edu/math3.htm
e€ cBoiicTBa
57 [ToxazarenbHast pyHKLIMS, €€ CBONWCTBA U https://fipi.ru

rpaduk



https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
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Hcnonb3oBanue rpaduka GyHKIUN A5

http://www.alleng.ru/edu/math3.htm

58 .
pelieHus: ypaBHEHU I
59 Hcnonp3oBanue rpaduka QyHKIHH 115 https://fipi.ru
peueHusl ypaBHEHU I
ITokazarenbHble ypaBHEeHUsI. OCHOBHbBIE http://www.alleng.ru/edu/math3.htm
60 METO/Ibl PEIICHHSI MTOKA3aTeIbHbIX
ypaBHEHU M
[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE https://fipi.ru
61 METO/IbI PEIICHUs TOKa3aTENbHbBIX
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE http://www.alleng.ru/edu/math3.htm
62 METO/Ibl PEIICHUSI MTOKA3aTeIbHBIX
YpaBHEHUU
63 KonTtponpHas pabdora: "[lokazarensHas https://fipi.ru
¢ynkuus. [TokazarensHbie ypaBHeHUs"
64 Jlorapudm uucna. CBoiicTBa norapudma http://www.alleng.ru/edu/math3.htm
65 Jlorapudm yucmna. CoiicTBa gorapudma https://fipi.ru
66 Jlorapugm uncna. CBoiicTBa norapudma http://www.alleng.ru/edu/math3.htm
67 JlecaTuuHbIe U HATypaJIbHbIE JTOTapH(pMbI https://fipi.ru
68 JleCATUYHBIE U HATYPAIbHEIE JOrapU(pMbI http://www.alleng.ru/edu/math3.htm
69 [TpeoOpazoBaHue BEIpAKESHHA, COIEPIKAIITIX https://fipi.ru
Jorapupmbl
20 IIpeoOpa3zoBanue BRIPAKEHUH, COEPIKAIINX http://www.alleng.ru/edu/math3.htm
aorapudmbl
71 [IpeoOpa3zoBanue BbIpaXeHH, copepKalux https://fipi.ru

jorapudmsl
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Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U

http://www.alleng.ru/edu/math3.htm

72 rpadguk
73 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U https://fipi.ru
rpaduk
74 Hcnonb3oBanue Fpafl)HKa Gynxuum s http://www.alleng.ru/edu/math3.htm
pelIeHus] ypaBHEHUH
75 Hcnonp3oBanue rpaduka QyHKIHH 115 https://fipi.ru
pelieHusi ypaBHEHUM
Jlorapupmuueckue ypaBHeHust. OCHOBHBIE http://www.alleng.ru/edu/math3.htm
76 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUI
Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE https://fipi.ru
77 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHenust. OCHOBHbIE http://www.alleng.ru/edu/math3.htm
78 METO/bI pelIeHus JJorapu(PMUIECKUX
yYpaBHEHUHU
79 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN https://fipi.ru
norapu(MUUECKUX YpaBHEHUN
80 PaBHOCHIIBHBIC IEPEXO/IBI B PEIICHHIH http://www.alleng.ru/edu/math3.htm
norapu(MUUECKUX YpaBHEHUN
81 KonrtponsHas pabora: "Jlorapupmuueckas https://fipi.ru
¢ynkuus. Jlorapupmuueckue ypaBHeHUs"
82 Cunyc, KOCUHYC, TAHI€HC U KOTaHI'€HC http://www.alleng.ru/edu/math3.htm
YHCIIOBOTO apTyMEHTa
83 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC https://fipi.ru
YHCIIOBOTO apTyMEHTa
84 ApPKCHHYC, aDKKOCUHYC M aPKTAHI€HC http://www.alleng.ru/edu/math3.htm
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YHUCJIOBOr'0 apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

https://fipi.ru

85
YKCJIOBOTO apryMEHTa
TpuroHomeTpruecKas OKpPyXHOCTb, http://www.alleng.ru/edu/math3.htm
86 ompeeTIeHUE TPUTOHOMETPUUECKHUX
(GYHKIHMIA YUCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb, https://fipi.ru
87 ompeeTIeHUE TPUTOHOMETPUUECKHUX
(GYHKIMIA 9UCIIOBOTO apryMeHTa
88 OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYIIBI http://www.alleng.ru/edu/math3.htm
89 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI https://fipi.ru
90 OCHOBHEIE TPUTOHOMETPHYECKUE (POPMYIIBI http://www.alleng.ru/edu/math3.htm
91 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI https://fipi.ru
92 [IpeoOpa3zoBaHKe TPUTOHOMETPHUYECKUX http://www.alleng.ru/edu/math3.htm
BBIPAKECHUI
93 [Ipeo6pa3oBannue TPUrOHOMETPUUECKUX https://fipi.ru
BBIPAKECHUI
a1 IIpeoGpa3zoBaHKe TPHIOHOMETPUYECKHX http://www.alleng.ru/edu/math3.htm
BBIPAKECHUI
95 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX https://fipi.ru
BBIPAKECHUI
96 PelieHre TPUTOHOMETPHIECKUX YPABHEHUM http://www.alleng.ru/edu/math3.htm
97 PerieHne TPUTOHOMETPUYECKUX YPABHEHHIA https://fipi.ru
98 PelieHre TPUTOHOMETPHIECKUX YPABHEHUM http://www.alleng.ru/edu/math3.htm



https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000
https://fipi.ru/
https://www.google.com/url?q=http://www.alleng.ru/edu/math3.htm&sa=D&ust=1574329159473000

https://fipi.ru

99 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHHA
100 PelieHre TPUTOHOMETPHIECKUX YPaBHEHUM http://www.alleng.ru/edu/math3.htm
101 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN https://fipi.ru
102 PelieHre TPUTOHOMETPHIECKUX YPaBHEHUM http://www.alleng.ru/edu/math3.htm
KonTponpHas padora: https://fipi.ru
103 "TpUroHOMETPUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUs"
ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aaHus http://www.alleng.ru/edu/math3.htm
104 [ocjieqoBarTeIbHOCTE. MeTo
MaTeMaTHYECKOW WHAYKIHH
MOHOTOHHBIE U OTPAHUYEHHBIE https://fipi.ru
105 MOCJIeIOBaTEILHOCTH. VIcTOpus aHamu3a
OECKOHEYHO MaJIbIX
106 ApudmeTrdeckas mporpeccus http://www.alleng.ru/edu/math3.htm
107 ['eomeTpuyeckas nporpeccus https://fipi.ru
108 beckoneuHno yObIBaroIIasi reoMmeTpruaecKas http://www.alleng.ru/edu/math3.htm
porpeccust
109 Cymma 6ecKkOHEYHO yObIBaroIIei https://fipi.ru
TEOMETPHUECKON MPOTPECCHH
110 JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT. http://www.alleng.ru/edu/math3.htm
Yucno e. Dopmyrna CI0KHBIX TPOICHTOB
111 JInHEeNHBIN U SKCIOHEHIIUAIBHBIA POCT. https://fipi.ru
Uucno e. DopMyna CIOKHBIX TPOLEHTOB
112 Hcnosp30oBaHue MPOTPECCHH IS PELICHUS http://www.alleng.ru/edu/math3.htm

PCAIbHBIX 3a4a4 IMPUKIIAIHOI'0 XapaKTCpa
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KonTtponsHas pabora:

https://fipi.ru

113
"[TocnenoBarebHOCTH U TIporpeccuu’”

114 HenpepblBHbIE (YHKIMU U UX CBOKWCTBA http://www.alleng.ru/edu/math3.htm

115 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB https://fipi.ru
byHKIMHA

116 CaoiicTa QyHKIMI HENPEPBIBHBIX Ha http://www.alleng.ru/edu/math3.htm
OTpe3Ke

117 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha https://fipi.ru
OTpe3Ke

118 Mertoz UHTEPBAJIOB JUIsl PELIECHUS http://www.alleng.ru/edu/math3.htm
HEPABEHCTB

119 Meron MHTEPBAJIOB [Tl pEeIIEHUS https://fipi.ru
HEPABCHCTB

120 MeTo MHTEPBAIIOB JJIsl PEIICHUS http://www.alleng.ru/edu/math3.htm
HEPABEHCTB

121 [IprMeHeHne CBOMCTB HENPEPBIBHBIX https://fipi.ru
GbyHKIMH 715 pereHust 3a1a4

122 lpumeHenne CBOHCTB HENPEPBIBHBIX http://www.alleng.ru/edu/math3.htm
GyHKIMH 15 pereHust 3a1a4

123 [TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU https://fipi.ru

124 Onpefenenye, reOMETPUYECKHI CMBICT http://www.alleng.ru/edu/math3.htm
MIPOU3BOAHOMN

125 Onpenenenue, GU3MUECKUI CMBICIT https://fipi.ru
MIPOU3BOAHOM

126 YpaBHEHHE KacaTelIbHOH K TpaduKy http://www.alleng.ru/edu/math3.htm

byHKIIIN
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197 YpaBHeHUE KacaTelbHOW K TpaduKy 1 https://fipi.ru
byHKIUA
128 [IpoK3BOAHBIE 2IEMEHTAPHEIX ()YHKIIUIH 1 http://www.alleng.ru/edu/math3.htm
129 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1 https://fipi.ru
130 ITponsBoaHas CyMMBI, IPOU3BECHUS, 1 http://www.alleng.ru/edu/math3.htm
YaCTHOTO U KOMITO3UIIMH () YHKIIHH
131 [Tpou3BoiHAs CYMMBI, TPOU3BEICHUS, 1 https://fipi.ru
YaCTHOTO U KOMITO3UIIMH () yHKIIMH
132 ITpousBogHas cyMMbl, IPOU3BEIEHNUS, 1 http://www.alleng.ru/edu/math3.htm
YaCTHOTO U KOMITO3UIMH ()yHKITHI
. " https://fipi.ru
133 Kontpoinbnas padota: "[IponsBoHas 1 1
134 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1 https://fipi.ru
3HaHui: "OyHkun"
135 Hrorosas KOHTPOJIbHAs paboTa 1 1 http://www.alleng.ru/edu/math3.htm
136 ITosTOpenue, 0600MIEHNE, CHCTEMATU3ALINS 1 http://www.alleng.ru/edu/math3.htm
3HAHHI
OBUIEE KOJIMYECTBO YACOB I10
- 136 10

[NPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
Anrebpa u Hauaja MareMaTudeckoro ananusa, 10-11-e xmaccer/ 1. A.
Amumog, 0. M. Konsrun, M.B. Tkauéra [u np.]/ - 12 u3z., crep. — Mockaa:
[Ipocsemenue, 2024.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Meroanueckue pekoMeHiauuu K yueonuky 1. A. Anmumosa, FO. M.
Komnaruna, H. E. ®énoposoii u np. 10-11 knaccel. ABropsr: H. E. ®énoposaa.

M. B. Tkauépa. 5-e¢ uznanue, crepeorunHoe Mocksa «IIpocsemenuey 2023

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

HUHTEPHET

http://www.alleng.ru/edu/math3.htm - TuoBsle MaTeMaTuuecKue 3a0aHus

EI'D

http://eek.diry.ru/p62222263.htm - moaroroska k EI'D o maremaTuke
https://fipi.ru/

bu6mmoreka IJOK
https://m.edsoo.ru/
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