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MNOACHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «AJredpa W Haudala MaTEMaTUYECKOTO aHAJIU3a» SIBIISIETCS
OJIHMM W3 HauboJiee 3HAYMMBIX B TIPOrpaMMe CpeaHero oOiiero oOpa3oBaHws,
MOCKOJIbKY, C OJHOM CTOpPOHBI, OH 00ECIeUMBAET MHCTPYMEHTAIbHYIO 0a3y uis
M3YUYEHHUS! BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C JIPYTrOd CTOPOHBI, (POPMHUPYET
JOTHYECKOe U aOCTPaKTHOE MBIIICHHE 00y4Yalouuxcs Ha ypOBHE, HEOOXOAUMOM
JUIsL OCBOEHHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydYaronIMecsl OBJIAJIEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KOTopas (GOpMyIUpyeT CBOU
JOCTH)KEHHUS B MaTeMaTH4ecKoi popme.

VY4eOHbli Kypc anreOpbl U HadaJl MaTEMaTHUYECKOIO aHaIW3a 3aKJIa/JbIBaeT
OCHOBY /Il YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3MKH, XUMUHU, OWOJIOTHH,
MOHUMAaHUsl OCHOBHBIX TEHJIEHLIUNA pa3BUTHUSI SKOHOMUKH U OOILIECTBEHHOMU JKU3HH,
MO3BOJIAIET OPHEHTUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX JJIs JalbHEWIIEro oOpa3oBaHus U B
MOBCEIHEBHOM KU3HU. B TO ke Bpems oBliaJieHue aOCTPAaKTHBIMH M JIOTMYECKH
CTPOTMMH KOHCTPYKLUMSIMU ajnreOpbl U MaTEMaTUYECKOro aHaiu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH, JIOKA3bIBaTh
YTBEPKJICHHS ¢ TIOMOLIBIO MHAYKLIUU U PacCyXJaThb JAEAYKTHBHO, MCIIOJIb30BaTh
00001IeHHEe W KOHKpEeTH3allMlo, a0CTparupoBaHHE W aHAJIOTHIO, (OPMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBILUICHHE.

B xonme m3yuenus yueOHOro Kypca «Anrebpa M Havajla MaTEMaTHUECKOTO
aHasn3a» OO0y4Yarolluecs IMOJIy4aroT HOBBIM OMBIT PEIIEeHUs MPHUKIAJHBIX 3a/ad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMATUYECKUX MOJIEIEH peabHbIX CUTYallui,
UHTEPHPETallMd  TOJYYEHHBIX  PEHICHWH, 3HAKOMSTCS C  IpUMEPAMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKE M HCKYCCTBE, C
BBLAAIOLIUMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VYyebHblli Kypc 00Ja7aeT 3HAYUTENbHBIM BOCIHUTATEIBHBIM MOTEHIIHAIIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Y4eOHBIM wmaTepuan, CrocoOCTBYIONIUN
(bopMUPOBaHNIO HAYYHOTO MHPOBO33PEHMS, TaK M 4Yepe3 crneuuduky ydeOHOM
NeSTeNIbHOCTH, TpeOyIoleld MpOJOJKUTEIbHOM  KOHIIEHTpAlMl BHUMAaHUS,
CaMOCTOSATENILHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeromamkum oOyueHus anreOpe W HadajgaM MaTeMaTUYECKOTO
aHaJIn3a JIKUT ACSITeIbHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yuebGHOro kypca «Anrebpa M Hayajga MaTeMaTHYeCKOIro
aHaJIM3a» BBIIEIEHBI CIEIYIOUIUE COAEepKATENbHO-METOANUECKUE TUHUM: «Hucna
U BeIUMCIeHU», «DyHKumn u rpadukm», «YpaBHeHHUsS U HepaBeHCTBay, «Hauama
MaTeMaTU4YeCcKoro aHanusa», «MHOXecTBa U JoOruka». Bce OCHOBHbIE



COJIEPKATEIbHO-METOAMYECKUE JIMHUM M3y4YaloTCs Ha TMPOTHKEHUU JIBYX JIET
oOyueHusi Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTIOJIHSS
JpyT Ipyra W MOCTENEHHO HACHIAsACh HOBBIMH T€MaMHU W pasnenamu. JlaHHBIN
y4eOHBIA KypC SIBISIETCA WHTErPATUBHBIM, IIOCKOJIBKY OOBEAMHSET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKUX Kak aiureopa,
TPUTOHOMETPHUSI, MATEMaTUUECKUN aHAJIU3, TEOpUsST MHOYKECTB, MaTeMaThdecKas
noruka u gpyrue. Ilo mepe Toro kak oOydaromiyecs: OBIaAeBalOT BcE Oosee
MIMPOKUM MATEMaTHYECKUM alllapaToM, y HUX MOCIIEN0BATeIbHO (HOpMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTHYECKyl0 MOJIelb pealbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MMOJYYEHHbIE PU U3yUYEHUU y4eOHOro Kypca, AJis
pelIeHusl CaMOCTOATEIHHO CHOPMYIMPOBAHHON MaTeMaTHYEeCKON 3a7auu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenbHo-MeTOIMUECKas: JTMHUS «YMcaa U BBIYUCICHUS 3aBEpIIACT
(opMUpPOBaHNE HABBIKOB MCIOIb30BaHUS JEHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOI0 0011ero oopasoBanus. Ha ypoBHe cpennero ooiiero
oOpa3zoBaHHusg 0co0O€ BHUMaHue yaenseTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANIbHBIX BBIUMCICHHUN, BKJIIOYAIOMIUX B CeOsl UCIOJIb30BAHUE Pa3IMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JejaThb NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUKCJICHHSI, OLIEHUBATh YUCIIOBBIE BBIPAKECHHS, pa0dOTaTh C MaTeMaTUYECKHUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroImIMMCS MHOXKECTBA HATypalbHbBIX, IIEIBIX,
pallMOHANbHBIX M JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B KaXIOM W3 3TUX MHOXECTB PpaccMaTpUBAIOTCS
CBOMCTBEHHBIE €My CIenupUIecKue 3aJadud W OIepaluu: JIelIeHue Halelo,
OTIEPUPOBAHUE OCTATKAMH HA MHOXECTBE ILENbIX YHCEN, OCOObIe CBOWCTBA
palMOHANbHBIX M HUPPAIMOHATBHBIX YKCel, apu(pMETHUYECKHE ONEepaluy, a TakKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHW HA MHOYKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mociieoBaTeTbHOMY PACIIMPEHHUIO Kpyra HCHOJIb3yeMBIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX MPUMEHEHHS JJI PEIICHHS PAa3IUYHBIX 33724
dbopMupyeTcsi IpeaCcTaBI€HUE O €IUHCTBE MATEMaTUKHU KaK HayKH U €€ poyu B
IOCTPOEHUU MOJIENEH peaJlbHOr0 MHpa, IIUPOKO HCIOJIB3YIOTCA 0000IeHue U
KOHKPETH3AIIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBa» pEATM3yeTCs Ha MPOTSHDKEHUU BCETro
oOyueHusi Ha YpOBHE CpeIHEero oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasgene IlporpamMmbl IperyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOydarolluecs OBIAACBAIOT PAa3IWYHBIMA METOJAMHU  PEIICHUS
palMoOHANBHBIX, HPPAIMOHANIBHBIX, TOKAa3aTeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUHM, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKamux mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIBb3YIOTCS MpH
UCCIIeIOBaHNH (YHKIUI C TOMOINBIO MPOU3BOJHON, MPU PEHICHUN TPUKIATHBIX



3a]a4 W 3a7la4 Ha HaXOXKICHHE HAuOOJbIINX U HAUMEHBIIUX 3HAYCHUN (YHKIHH.
JlanHasi conepkaTesibHasi TUHUS BKIIIOYAET B ce0sl Takxke (GOpMUPOBAHUE YMEHHI
BBINIOJIHATh ~ pacy€Tsl 1o  QopMynaMm, npeoOpa3oBaHMsl  palMOHAIbHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAXKCHHM, a TaKXKe BBIPAXKEHUH,
COJepKaIllMX CTENeHUu U Jiorapudmbl. braronaps u3ydeHHio ainredpandyeckoro
MaTepuaia  IPOUCXOIUT  JaJibHEWIee  pa3BUTHE  ANTOPUTMUYECKOTO |
abCTPaKTHOTO MBIIUICHUsT O0yYarommxcs, (pOpMHUPYIOTCS HABBIKK J€AYKTHUBHBIX
paccykJIeHud, paboTbl C  CUMBOJBHBIMH  (opmMamu,  MNpeACTaBICHUS
3aKOHOMEpPHOCTEW M 3aBUCUMOCTEW B BHUJE DPABEHCTB M HEPaBEHCTB. Anredpa
npeanaraetr d(PQPEeKTUBHbIE HWHCTPYMEHTHI JUIS pEHICHUS MPAKTUYECKUX MU
€CTECTBEHHO-HAYYHBIX 3a7a4, HarJsJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenbHo-MeTOoauYecKass JHUHUA «DYHKIMH U TpaQUKH» TECHO
NeperuieTaeTcsa ¢ JAPYrMMU JIMHUAMH Y4e€0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33a€T MOCIIEIOBATENbHOCTD U3YUEeHHsI MaTepuana. M3yuenue cteneHHoi,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMI, UX CBOMCTB
U rpauKoB, UCHOIb30BaHUE (DYHKUUN JUIsl pelIeHUs 3a4ay U3 APYTUX y4eOHBIX
MPEIMETOB U PEAbHON KU3HU TECHO CBSI3aHO KAaK C MAaTEeMaTHYECKUM aHAIH30M,
TaKk M C PEIICHHEM YpaBHEHUW W HepaBeHCTB. [Ipu 3TOoM Oosblioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMU 3aBHCHMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBaTh IOJy4Y€HHbIE (DYHKLUMH, CTPOUTH HX
rpaduku. Marepuan 3Tol coaepKaTeIbHON JTUHUN HAlleJIeH Ha pa3BUTHE YMEHHM
¥ HaBBIKOB, MO3BOJIAIOIIMUX BBIpaXKaTh 3aBUCHMOCTH MEXAYy BETUYMHAMU B
paznuuHoi ¢dopme: aHaATUTHYECKOU, rpaduueckoi u cimoBecHou. Ero uzydenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBILIUIEHHUS, CIHOCOOHOCTH K
0000IIEHNUIO 1 KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTU.

CopepxxarenbHasi nuHus «Hauana maTeMaTH4ecKOro aHaiu3a» IMO3BOJIAET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTHYEeCKUX, TaK M MPHUKIATHBIX 3a/ad,
JOCTYMHBIX OOYYalOIIMMCS, TaK KaK y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (GYHKUUNA, ONpEenensiTh HMX HauOOJIbIIME U HAUMEHBIIHNE
3HAYEeHUsI, BBIYHMCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAUTH CKOPOCTH H
YCKOpeHHsl TmpoueccoB. JlaHHas coaepkarenbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKHX MOJENEeH peaabHBbIX CHUTYaluH,
MO3BOJISIET HAXOJUTh HaWJydlllee pEIIeHHEe B MPUKIATHBIX, B TOM YHUCIE
COLIMAJIbHO-DKOHOMHMUYECKHX, 3aJja4aX. 3HAKOMCTBO ¢ OCHOBAMHM MaT€MaTHYECKOIrO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMATbHO-IOTMYECKOTO U
KpPEaTUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUN pPACIO3HABATh MPOSBICHUS
3aKOHOB MAaT€MaTHKW B Hayke, TEXHHKE W UCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJIAIONINXCS PE3ybTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKUA Kak
HAyKH, U 00 UX aBTOpax.

ConeprxkarenbHO-MeTOAUYECKas JIMHUS «MHOXKECTBA M JIOTUKa» BKIIOYACT B
ceOs DJIEeMEHThl TEOpPUHM MHOXKECTB M MAaTEMaTHYEeCKOW JIOTHKH. TeopeTuKo-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTeMaTUKH
U TpeaiaraloT HauOoliee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIONMINA BCE pPA3eIibl
MaTeMaTHKH H €€ TPWIOKEHHWI, OHU CBS3BIBAIOT pa3HbIE MaTeMaTUYECKHUE
JUCHUIUIMHBL ¥ WX TNPWIOKEHHs B eAuHOoe 1enoe. [losTomy BakHO [aTh
BO3MOXKHOCTh OOy4YaroImeMycs TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  S3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOJIb30BaTh €r0 ISl BHIPAKEHHUS CBOUX MBICICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEeMaTUKH KaK HAyKd CIeIyeT TNpHU3HaATh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHHUS
00y4aroIMXcs, MO3BOJISIET UM CTPOUTH CBOM PACCyKIEHHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUESCKOTO MBITUICHHSI.

B yueObHoM kypce «Anrebpa W Hauajga MaTEeMaTHYECKOTO aHAIIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOIO0 MOJCIUPOBAHUS, KOTOPBIE MPU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH pealbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENCH ¢ TOMOIIBIO ammapaTra aireopbl u
MaTEMaTUYECKOTO aHajin3a, WHTEPHpPETAlUHd TOTYYEHHBIX pPE3yIbTaToB. Takwue
3aJlaHuA BIUIETEHBI B KXK/BIM U3 Pa3esioB IPOrpaMMbl, MOCKOJIbKY BECh MaTepual
y4e0HOro Kypca IIMPOKO HCTONB3YEeTCs NI pelleHHs] MPUKIaAHbIX 3anad. [Ipu
pellleHn:  peajbHBIX  MPAKTUYECKUX  3a4ad  OOydarolIuecss  pa3BUBAIOT
HAOJIOAATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTWI0, 00001aTh W KOHKPETU3UPOBATH  MPOOIiEeMy.
JestensHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB PEIICHUS NPHUKIATHBIX 33734
OpTraHU3yeTCs B MPOIECCE U3YUCHHSI BCEX TeM Yy4eOHOro Kypca « Anredpa u Hadasa
MaTEMaTUYECKOTO aHaTTN3ay.

Ha wu3ydenue yueOHOro kypca «Anredpa ¥ Hayajga MaTeMaTUYECKOTO
aHanuza» oTBoautcs 272 yvaca: B 10 knacce — 136 vacos (4 yaca B Hegeno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucii1a ¥ BBIYUCTICHUSA

Panmonansupie yncna. OOBIKHOBEHHBIE U JAECATUYHBIC APOOU, MPOIEHTHI,
OeckoHeuHble Tepuoanyueckue apoou. [lpumenenune aApoOeil U MPOIEHTOB s
peLIeHUs NIPUKIIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUW U peallbHON KU3HU.

JeuncrBurenpHble uucia. PanvoHanmbHble ©W  UPpPaUMOHAJIBHBIE YHCIA.
ApudmeTrnueckue  Oonepanud ¢ JCHCTBUTENBHBIMH  4HMcIaMH.  MoJyib
JIEHCTBUTEILHOTO YKCJIa U ero cBoicTBa. [IpuOnmkEéHHbIE BHIYUCICHNUS, MTPAaBUIIa
OKpYIJIEHUs, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ uensiM mnokaszarenemM. bumHoM Hbrorona. Hcenmons3oBanue
NoAXOsAIEH (POPMBI 3aMMUCH ACHCTBUTEIBHBIX YHCEI JIJISl PEHICHUS TPAKTUUECKUX
3a7a4 ¥ IPEACTABIICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palnMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JEHCTBUTEIBHBIM ITOKA3ATEIIEM.

Jlorapudm uymcma. CpoiicTBa jorapudma. JlecsaTHUHbIE W HATypajbHBIC
JoTapu(meI.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC M ApKTAaHI'€HC YMCJIOBOT0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUsl. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHMS M ypaBHEHHs-ciencTBUsA. HepaBeHCTBO,
pelnieHne HEpaBeHCTBA.

OcCHOBHBIE METOIBI PEIICHUS LETBIX U IPOOHO-PANMOHATIBHBIX YPABHEHHUN U
HEpaBEHCTB. MHOroujieHbl OT OJHOW IIepeMEHHOU. JleneHne MHOrousjieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  LeIbIMU
kodpunuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COJIEPIKAIINUX CTETICHH M KOPHHU.

WppaunonanbHbie YpaBHEHUSI. OcHOBHBIE METO/IbI pelIeHus
VMppalHOHATBHBIX YPABHEHUM.

[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METOJIbI PELIEHUS MOKA3aTEJbHBIX
YpPaBHEHUM.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKAITUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHCHHUS. OcHOBHBIC METO/IbI pereHus
JorapuMUYECKUX YPaBHCHHM.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMy b [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpakKeHHH. Pellienre TpuroHoMeTpruueckux ypaBHEHUH.



Pemienne cucteM JMHEWHBIX ypaBHEHHU. MarTpuua CHCTEMBI JIMHEUHBIX
ypaBHeHMI. OrnpenenuTenb MATpUlbl 2X2, €ro TeOMETPUYECKHIl CMBICT U
CBOICTBA, BHIYUCIICHUE €r0 3HAYEHUs, MPUMEHEHHE ONPENEIUTENs ISl PeIICHUS
CUCTEMBl JIMHEWHBIX ypaBHEHMM. PelleHne npuKIagHbIX 3a1ad C I[MOMOUIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUU. lccnemoBanue mMNOCTPOEHHOM MOJAEIH C
MTOMOIIBIO MaTPHI] U ONPEICITUTEIEH.

[TocTpoeHne mMaTeMaTUYEeCKUX MOJICNIENM pPEaTbHOM CUTyallMud C MOMOIIBIO
YPaBHEHMM W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH M HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJady M 3aJad M3 pa3jIMuHbIX 00JacTel HAyKHM U peabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

@OyHkus, crnocoObl 3amanus (yHKIUM. B3aumMHO o0OpaTHblE (YHKIHH.
Kommnosummst  pynkiuii. 'paduk  QyHkmm. DnemeHTapHbIE MpeoOpa3oBaHUs
rpa¢uKoB QyHKIIHI.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkuuu. Hymu dyHkmmm.
[IpomexyTku 3HakonmocTosiHCTBA. UETHBIE M HEU€THBIE PyHKUUU. [lepuoanueckue
¢bysakun. IlpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MHUHHMYMBI
bynkuuu. Hanbonbiiee u HauMeHblee 3Ha4yeHus: QyHKIIMKU HA POMEXYTKE.

Jluneiinasi, kBaJpaTu4Has W JIpOOHO-TMHEWHAass (YHKIUMU. DJIeMEHTapHOe
MCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaAPUKOB.

Crenennast GpyHKUUsI C HATYpaJIbHBIM U LIeJbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHA n-0il CTENEeHW Kak (PYHKIMU OOpaTHOM
CTEINIEHU C HATYpaJbHBIM [TOKA3aTEIIEM.

[loka3zaTtenbHass U jorapupmuyeckas (QPyHKIUU, UX CBOMCTBA U TrpaduUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 715 peIIeHUs ypaBHEHUH.

TpuronoMerpuueckasi OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKHUX
(GyHKUHNA YUCIOBOTO apryMEeHTA.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B pealbHBIX IMpoLEeccax U SBICHUSX.
['padmku peanbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS IOCJIeA0BaTEILHOCTEH. MeTton
MaTeMaTUYeCKON WUHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIE
[OCJIENOBATENBHOCTH. VCTOpHsS BO3HUKHOBEHHS MaT€MAaTHYECKOIO aHajau3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMerpudeckas nporpeccus. CyMma OECKOHEYHO YOBIBAIOIIEH I€OMETPUYECKOM
MPOrpecCuu. JINHENHBIA U 3KCIOHEHIHAIBHBIN POCT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcnosb30BaHWE TPOTPECCHMU [Jis  PEIICHHs pealbHbIX 3aja4
MIPUKJIATHOTO XapaKTepa.



HemnpeposiBHBIE (YHKIIMM W WX CBOMcCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpa¢ukoB QyHkumii. CBolcTBa (QPYHKIMA HENMpPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [JIi PEUICHHUS HEpaBEHCTB. [IpuMeHeHHE CBONCTB HENMPEPBIBHBIX
GyHKUMIA 15 pelueHus 3a1ay.

[lepBas u BTOpas mpousBoaHble QyHKIHH. OnpeneneHue, rTeOMETPUIECKUN U
(bu3HYeCcKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUH.

[IpousBoaHble  3NEMEHTApHBIX  (QPYHKIUH. IIpousBogHass  CyMMBbl,
MPOU3BEACHUS, YACTHOTO Y KOMIO3UILINK (DyHKIIHIA.

MHo:xecTBa U JIOTMKA

MHoO)kecTBO, oOmepaluyu HaJ MHOXECTBAMU MU HMX CBOWCTBA. Jluarpammsl
Oitnepa—Benna. IIpuMeHEHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara  JJis
ONMCAHUSI PEATbHBIX IPOLECCOB W SBICHUW, MPU PEIICHWM 3aJ1a4 W3 JAPYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIENICTBHE,
JI0KAa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KJTACC

Yucaa 1 BIYMCICHUA

Harypanbubie u nensle yncna. [[puMeHeHrne NMpU3HAKOB JIEITMMOCTH LEIbIX
yucels, HaumOoypImui oOmmi nenutensb (madee — HOJI) m HammeHbIee ooOIee
kpatHoe (nanee — HOK), ocratkoB 1o moyinto, anroputMa EBkianaa s pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcuble uucna. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alUCH KOMIUIEKCHOTO YHclia. ApudpMeThuueckue omnepanudd ¢ KOMIUIEKCHBIMHU
yucinamu. M3o0paxeHrne KOMIUIEKCHBIX YHCE]I Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oil CTeneHu U3 KOMIUIEKCHOTO yucia. [IpuMmenenue
KOMITJIEKCHBIX YMCEN IJIsl pelieHns] PU3NYECKUX U T€OMETPUUECKUX 3aay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW U HEPABEHCTB. PaBHOCUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIEJCTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHX  YpaBHEHUH C  TOMOIUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBeHCTB.

OCHOBHBIE METOABI PEIIEHUS TIOKA3aTeIbHBIX U  JIOTapU(PMHUIECCKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALTMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEH pallMOHAIbHBIX,
UPPAMOHATBHBIX, TTIOKA3aTeIBHBIX U JOTAPU(PMUYECKUX YPABHCHHM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMM.



IIpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJlad W3 Pa3IuvHbIX 00JlacTell HAyKH W pealbHOU
’KU3HU, UHTEPIPETALINS TOTYUYEHHBIX PE3YIbTaTOB.

DYyHKIUU U TPAPUKH

['padux xommosunuu ¢Gyuknuii. ['eomerpudeckue 00pas3pl ypaBHEHUN W
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue QyHKIIMN, UX CBOMCTBA U TpadUKH.

['paprueckre MeTONbl pelICHHs YpaBHEHHWU M HEpPaBEHCTB. |'paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTpPaMH.

Hcnonb3oBanue rpadukoB (QYHKIMN JiS HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPHU PEHICHUM 3aJad U3 JAPYruX y4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4ecKOro aHajamn3a

[IpumeHeHne Mpou3BOAHON K MCCIEA0BAHUIO (DYHKIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOonblllero W HAMMEHBIIETO  3HAYEHUH
HENpPEePbIBHON ()YHKLIUH HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM MJII HAXOXKICHUS HAWIY4YlIEro pEHICHUs B
MPUKIIAIHBIX 3a/ladax, ISl ONpENENIeHHs] CKOPOCTM W YCKOpPEHHs IIpoliecca,
3a1aHHOTO (POPMYJION UITH TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IMepBO0oOpa3HbiX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHkIui. [IpaBuia HaxoxIeHUs TepBOOOPA3HBIX.

WNnTerpain. ['eomeTprueckuii CMBICJI WHTErpaa. Brruucienue
onpenenéHHoro uHTerpana o gopmyne Hetorona-JleliOuuiia.

[IpumeHeHne uHTErpana A HaXOXACHUS IUIONIaJeH IJIOCKUX (QUryp H
00BEMOB TEOMETPUIECKUX TEII.

[Ipumepnr pemenuit auddepeHIaNbHbIX YpaBHEHUNH. MaTtemaTnueckoe
MOJICIMPOBAHUE pEAIbHBIX TMPOLECCOB C TOMOUIbI0 AU depeHIInanbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3ULIMKM O0YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBAa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHM,
MpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHe
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKIUSMHA 1 HA3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIECHTUYHOCTH, YBAKEHHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIKCHMA B JPYTrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapomaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KEHUNW HAyKH M JEATEIIbHOCThIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3CTeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIECHUN, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCHUTAHUSA:

chOpMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMaTU4YeCKUe 3HaHUS B
MHTEpecax 3/I0pOBOro v 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTaHHE, COAIAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, peryisipHas (U3NYecKasi aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOMN NESITENBHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HWHTEpeC K
paznuyHbiM  chepam  TpoecCHOHANBHON  NEATENTBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur U peanu3oBbIBATH COOCTBEHHBbIC JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caM0o0Opa30BaHUI0 Ha TPOTSHDKEHUHW BCEH JKM3HHU, TOTOBHOCTb K AaKTHUBHOMY
Y4acCTHUIO B PEIICHUU TPAKTUUECKUX 3a]1ady MaTeMaTHYECKON HalpPaBJICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTDh  JKOJOTHYECKOH KYJIbTYpHl, TOHHUMaHHUE BIHSHUS
COITMATbHO-2KOHOMUYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpe/ibl, 0CO3HaHUE II100aIbHOr0 XapaKkTepa dKOJIOTHYECKUX MpoOIeM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEeMaTUYECKUX 3HAHMM [JIs pelieHus 3ajad B 00JiacTH
OKpYyXarollel cpeabl, IJaHUPOBAHUE IIOCTYNIKOB W OIIEHKH HMX BO3MOXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOr0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIICCTBEHHOM  IPAKTUKH, IIOHHMMaHHUE
MaTeMaTU4YeCKOW HayKH Kak cdepbl YeIOBEYECKOW JIESITEIHHOCTH, ITAloB €€
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH M MaTeMaTHYECKOW KyJbTYpOW Kak CpPEJCTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBJISATh IMPOCKTHYID M MCCIEA0BATEIBCKYIO AEATEIHbHOCTD
WHJMBUAYAJIbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUS

ba3oBrble 1oruyeckue qeficTBUA:

BBISBJISITH M XapaKTEpPU30BaTh CYLIECTBEHHbIE IMPU3HAKW MAaTEMaTHYECKUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/IeTICHUS TOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCHU(PUKAIUY,
OCHOBaHUS /17151 000OLIEHUS U CPaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (OpPMYyJIUpOBAaTb U  NPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAMUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYUHS
B (hakTax, MAHHBIX, HAOJIOJICHUSX M YTBEPXKICHUSX, Mpeajgaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUiL;

JieNaTh BBIBOJABI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATHUECKUX YTBEPKIACHUM
(mpsiMbIE€ U OT MPOTHUBHOTI0), BBICTpanBaTh apryMEHTALUIO, IPUBOJIUTE IIPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIbI;

BBIOMpATh CMOCOO peleHuss y4eOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BapHAaHTOB  pelIeHMs, BbIOMpaTh Haubonee MNOAXOMAMMA C  y4E€TOM
CaMOCTOSITEJILHO BBIJCJIEHHBIX KPUTEPHUEB).



ba3oBrlie uccienoBarejbckue AeicTBUA:

MCIIOJIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKANA HHCTPYMEHT IO3HAHMS,
bopMyIuMpoBaTh  BOMPOCH,,  (QUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpoOIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3ULIMIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA IKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro o0beKTa, IBJIEHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SIBIICHUSIMU, TPOIIECCAMH;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIIEHHSI W BBIBOJBI IO pe3yJbTaTaM
MPOBENEHHOTO  HAOJIONEHUS, HCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MpOLEcCa, a TAKKE BBIIBUIaTh
MIPEATOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBIBIIATH ACHUIIMTHE MH(POpPMAIIMY, JTaHHBIX, HEOOXOAMMBIX JIJIT OTBETa HA
BOIIPOC U JJIs pELICHUs 3a]1a4H;

BBIOMPATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHATH3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATH WHGOOPMAIMIO PA3IUYHBIX BHUIOB U
dbopm npeacTaBiIeHNUS,

CTPYKTYpHUpOBaTh WH(OpMaINIO, MPEJACTABIATh €€ B Pa3IUYHBIX (PopMmax,
WJLTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopmauu o CaMOCTOSATENHHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIe YHUBepPCAJIbHbIE YUeOHbIe 1elicTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HEIsIMH OOIIEHHUS, SCHO, TOYHO, I'PAMOTHO BBIpAa)KaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS I10 XOJay pelIeHUs 3ajlayH,
KOMMEHTHUPOBATH MMOJYYCHHBIN pe3yJibTarT;

B XOJIe¢ OOCYXXIICHHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYX)TAaeMOU TEMBI,
mpoOJIeMBl, peIIaeMo 3ajadd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIIeHUs, COIOCTaBIATh CBOM CYXJACHHUS C CYXKICHUSMH JPYIMX YYaCTHHUKOB
Jianora, oOHapyKUBaTh Pa3jiMyue U CXOJICTBO MO3UIIMM, B KOPPEKTHON (opme
(bopMyIHpOBATH pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MIPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, MUCCIIeIOBaHuS,
IIPOEKTa, CAaMOCTOSITEILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
MpEe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHHU.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE NeiiCTBHSA



Camoopranuzamnus:

COCTAaBJIAThH IIJIaH, aJITOPUTM PEILEHUs 3aJlauH, BIOUPATh CIIOCO0 pElIeHHs ¢
y4ETOM HUMEIONINXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOW WH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPIIAEMbIX JIEWCTBHM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTaTOB, BIAJCTh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TIporiecca W Pe3ysIbTaTa PEIICHUS
MaTeMaTHYEeCKOM 3aJ1a4H;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/layH,
BHOCHUTBH KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, TaHHBIX,
HaWJCHHBIX OIMMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3ybTaTa IEJIM U YCIOBHAM, OOBSICHATH IPUINHBI
JOCTHKEHUSI WJIM HEJIOCTHXKEHUS! PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHJUBHUIYATHHOU
paboThl MpU pelieHuH Y4YeOHbIX 3a7ad, NPUHUMATh IeJb COBMECTHOM
NEeATETBbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOH pPalOOTHI, paclpeeisaTh
BU/IbI pabOT, [OrOBapuBATHCS, OOCYX AaTh MPOLECC U Pe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4aCTBOBaTh B TPYIIOBBIX (opmax paboThl (00CYyXaeHUsI, 0OMEH MHEHHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH YJICHAMH KOMAaHBI, OICHUBATH
KaueCcTBO CBOETo BKJIaJa B OOIIMK MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICACTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuenuss B 10 kjacce oOyYaromiuiicss MOTYYUT CICTYIOIIHEC
MPEIMETHBIE PE3yJIbTAThl MO0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Havajla MaTEMaTUYECKOTO aHATN3ay:

Yucji1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TOHATHIMHU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAS
nepuoguyeckas JapoOb, TPOIEHTHI, HWPPANMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENIBHBIX YUCET, MOAYJIb AEUCTBUTEIBHOTO YNCIIA;

MPUMEHSTh JIpOOM W TPOLEHTHI JJISI PEHICHUS NPUKIATHBIX 3aJad M3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

MPUMEHSTH MPUOIKEHHBIE BBIYUCIICHUS, TIpaBUjIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY pe3yJbTaTa BEIYUCICHUN;



CBOOOJIHO ONEpUPOBaTh MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeseM,
MCIOJIB30BATh MOAXOASIIYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YUCEN JJISl PEIICHHUS
MPAKTUYECKUX 33/1a4 Y MIPEACTABICHUS TAHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypaJbHOU
CTEIICHH;

CBOOOJTHO OTMIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAILHBIM MTOKa3aTelIeM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: JIOTapu(dM 4YHUCHA, JECATUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

cBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI'EHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC W apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSIMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIUYHbIE METOJAbl PEIICHUS palUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IPUMEHSATb METOJ HWHTEPBAJIOB I PELICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: MHOTOUYJIEH OT OJHOM NEpPEeMEHHOM,
MHOTOWIEH C ILeJbIMU KO3(p(UIHMEHTAMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIeJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl pelIeHus 3a/1a4;

CBOOOJHO ONEpPUPOBATH MOHATHSMHU: CHUCTEMa JIMHEWHBIX YypaBHEHWIA,
MATpULA, ONPEAECIUTENIb MAaTpPULBl 2 X 2 W €ro TIeOMETPUYECKUH CMBICII,
MCITI0JIB30BaTh CBOMCTBA ONpENENuTeNss 2 X 2 JuIs BBIYUCIIEHHS €ro 3Ha4eHus,
MPUMEHSTh ONPEACIIUTENIA [JIl PEUIEHUsS CHCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYallMU C MOMOILIBID CUCTEMBI JIMHENHBIX YPAaBHEHUM,
MCCIIEI0BATh IIOCTPOEHHBIE MOJEIHA C IOMOLIBI0O MATpUI] M OIpPEIEIUTENEH,
MHTEPIIPETUPOBATD ITOJy4YEHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMH JUisi TpeoOpa3oBaHUs
BBIPAKECHU;

BBIIIOJIHATH PE0OPa30BaHUs YHCIOBBIX BBIPAXKEHU, COAEPIKAIIUX CTEIEHH C
palMOHAJIbHBIM [1I0KA3aTelIeM;

UCIIO0JIb30BaTh CBOMCTBa jgorapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO OMNEPUPOBATh MOHATHUSIMH: HPPALMOHAJIBHBIE, IMOKa3aTelIbHbIE H
Jgorapu(pMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHSI C TOMOILIBI0 PAaBHOCUIIBHBIX
MEPEXO0/I0B WIIA OCYIIECTBIISAA POBEPKY KOPHE;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE POPMYJIBI AJIs IPpeoOpa3oBaHuUs
TPUTOHOMETPUUECKHUX BBHIPAKECHU;

CBOOOZIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh HEOOXOoAuMble (GOPMYNBl Ui  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICNIMPOBAaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTABISATH
BBIpQXXCHHS, YpaBHEHHUS, HEPAaBEHCTBA IO YCJIOBUIO 3a7add, HCCIEI0BaTh
MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHUEM alapara aireOpsl.

DyHKIUHN U TPAPUKU:

CBOOOJTHO OINEpPUPOBATH MOHATUAMU: (DYHKIIUS, CIOCOOBI 3aaHusl (DYHKIINH,
B3aUMHO O0OpaTHble (QYHKIUU, KOMMO3UIMUS (QYHKUUHA, rpaduk (QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (QyHKIIMIA;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: O0JACTh ONPENEICHUS U MHOKECTBO
3HaYeHUN QYHKIMH, HYIH QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOO/JIHO OMEpUPOBATh TMOHATHSAMH: YETHbIE H HEUETHBIC (DyHKIHNH,
nepuoanyeckrue GyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuOOJbINIEE W HAWMMEHbIIee 3HaueHHe QYHKIUUA Ha
MIPOMEKYTKE;

CBOOO/IHO ONEpPHPOBATh MOHATUSAMU: CTETICHHAS (PYHKIHSA C HATYpPaIbHBIM H
HENbIM TIOKa3aTeneM, rpa@uk CTENeHHOW (PYHKIHWKM C HATypadbHBIM H IIEJIBIM
nokasarenieM, rpaduk KOpHsS N-Od CTeNeHU Kak (yHKIHUU OOpPATHOW CTETEeHH C
HATypaJbHBIM MOKa3aTeJeM;

ONEepUPOBATh TOHATUSAMU: JUHEWHAs, KBaJpaTHUYHAs W APOOHO-IMHEHHas
(GYyHKIUH, BRITIOTHATH 3JIEMEHTApPHOE UCCIIEI0OBAHUE U MIOCTPOCHHUE UX TPAPHUKOB;

cBOOOIHO ONEpUPOBATh MOHATUAMM: IOKAa3aTelbHAs W JIOrapupMUUecKas
GyHKIMH, WX CBOMCTBA U TpauKH, UCIOIB30BaTh UX TpauKW ISl pelIeHus
YPaBHEHHUI;

CcBOOOZIHO OMEpUPOBATH TOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpeiesieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (GYHKIMA 719 UCCIENOBAaHUA TPOLECCOB U
3aBHCHUMOCTEH TpU pEelIeHUH 3a7ad U3 APYTUX yU4eOHBIX MPEIMETOB U pealbHOU
KU3HU, BBIpAXaTh (HOPMyITaMH 3aBUCIMOCTH MEXKy BETUUMHAMU;

Hauaja maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OMEpUPOBATh MOHATUIMH: apudmeTHueckass U TeoMeTpudecKas
nporpeccusi, 0eCKOHEUHO yOBIBaIOIasi TeOMETpUIECcKasi MPOrpeccusi, TNHEHHBINA
AKCMOHEHIIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIIOJI30BaTh MPOTPECCUU IS PELICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCIEI0OBATEIHLHOCTD, CIIOCOOBI 3aIaHUS
MOCJIEA0BATENbHOCTEH, MOHOTOHHBIE M OTIPAHUYEHHBIE IOCIEAOBATEIBLHOCTH,
MMOHUMAaTh OCHOBBI 3apOKJICHUS MAaTeMaTUYE€CKOr0 aHaJIM3a Kak aHalln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEpPUPOBATH TMOHATHUSMH: HENPEPHIBHBIE (DYHKIUU, TOYKU
paspbiBa rpaduka GyHKIIUH, aCHMITOTHI Tpaduka GyHKIINH;

CBOOOJIHO OIEpPUPOBATH MOHSATHEM: (PYHKIMS, HENMpephiBHAs Ha OTpeE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX PYHKIUM JIJIs1 pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
GbyHKIMH, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISTH MIPOU3BOJIHBIE CYMMBI, MPOU3BEJEHUS, YACTHOIO U KOMITIO3UIIUU
IBYX (DYHKIUMH, 3HATh TPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIINIA;

WCIIOJIb30BAaTh TEOMETPUUECKUN U (U3UYECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpPOBATh  MOHSATHUAMHU: MHOXKECTBO, OINEpallMud  Hal
MHOECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar AJisl ONUCAHUS PEalbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yYeOHBIX IPEAMETOB;

CBOOO/IHO OINEpPUPOBATH MOHSTUSIMU: OINpEJEICHUE, TEOpeMa, ypaBHEHME-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIIbCTBO, PABHOCUIILHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce oOydaromMiiCs TMOJYYUT CIIEIYIOIINE
MpeAMETHBIE PE3yIbTaThl MO OTJAEIBLHBIM TeMaM padodeill mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hadajla MaTEMaTHIECKOTO aHATN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMEPUPOBAaTh TMOHATUSMH: HaTypajlbHOE U I€J0€ YHUCIIO,
MHOKECTBA HATYPAJIbHBIX M LEJNBIX YHUCEJ, WCHOJIB30BaTh MPU3HAKHU JICIIMMOCTHU
uensix yucen, HOJl 1 HOK naTypanbHbIX unceln AJis peuleHus 3a/1a4, TPUMEHATh
anroput™ EBknmnaa;

CBOOOJIHO OMNEPUPOBATh IMOHATHEM OCTaTKa 10 MOJYJIIO, 3alUChIBaTh
HaTypaJibHbIC YKCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OTMEpUPOBATh TMOHATHUAMH: KOMILJIEKCHOE YHCIO M MHOXXECTBO
KOMITJIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YHCIa B alreOpandyeckod u
TPUTOHOMETPHUUECKON (PopMe, BHITIOIHATh apruMETUUECKHE ONEpallii ¢ HUMU U
n300paxaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



cBOOO/IHO OMNEpUPOBATH MOHATUSAMHU: HPPALMOHAIBHBIC, TOKa3aTelIbHbIE U
jJorapu(pMUUECKUE HEPaBEHCTBA, HAXOAMTh MX pEHIEHHs C [OMOUIbIO
PaBHOCWJIBHBIX NIEPEXO/IOB;

OCYUIECTBJISITH OTOOpP KOpPHEW MpH pEUIEHUU TPUTOHOMETPHUUYECKOIO
YpaBHEHUS;

CcBOOO/IHO OINEpPUPOBATh IMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXxoaumble  (OPMYJIBl ISl  pPELIEHUsS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEPUPOBATh MOHATHSIMH: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPAaBEHCTB, PABHOCUIIBHBIE CHUCTEMBI U CHCTEMBI-CIIEICTBHSI, HAXOAUTh PELICHHUS
CUCTEMBI U COBOKYMHOCTEN palMOHAIbHBIX, UPPAMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb panuoOHAJIbHBIE, UppalrOHaIbHbIE, [IOKa3aTelIbHbIE,
jgorapu(MuyecKue M TPUTOHOMETPUYECKHUE YpaBHEHHs] U  HEpPaBEHCTBA,
coJiepKalliie MOAYJIU U MapaMeTphl;

NPUMEHSATH IpaUuecKre METO/AbI IJIsl PEIEeHUs] YPAaBHEHUI U HEPABEHCTB, a
TaK)K€ 3a/1a4 C NapaMeTpaMu;

MOJICIMPOBaTh peajibHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATh
BBIDAKEHUSI, YpPABHEHUS, HEPABEHCTBA W UX CHCTEMbl IO YCJOBHUIO 3a/layw,
UCCJIEIOBATh IOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM alapaTta ajireOpsl,
MHTEPHPETUPOBATH NOJYUECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTpOUTh TpadUKUd KOMMO3UIUU (PYHKIUH C MOMOILBIO 3JIEMEHTApPHOTO
MCCJIEI0BAHMS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH TIeOMETpHUYeckue o0pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: TpaQUKA TPUTOHOMETPUUECKUX
byHKIMH;

OPUMEHATh (QYHKIUM JI1 MOJCIHMPOBAHUS M HCCIEIOBaHHUS pealbHBIX
IIPOLIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

UCI0JIB30BATh MPOU3BOJHYIO JUUIS UCCIAEA0BaHUS (PYHKIIMU HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllee U HaMMEHbIIEe 3HauUeHUs! (PYHKIIMHU HENPEPBIBHON Ha
OTpE3Ke;

UCIIOJIB30BaTh IMPOU3BOJHYIO JJIsl HAXOXKICHHUS HAWIy4yllero peuieHus B
NPUKIAJAHBIX, B TOM YHCIE€ COLMAJIbHO-JKOHOMUYECKHX, 3ajJadax, Ui
OIpPE/IETICHUs] CKOPOCTH W YCKOpPEHHs Mpoliecca, 3aJaHHoro (opmysnoid wunu
rpadukom;



CBOOOJTHO  OMEpUPOBATH TOHATHSIMHU: TEPBOOOpa3Has, ONpPeneIEHHBIHN
WHTErpajl, HAXOJWTh IEPBOOOPA3HBIE JIIEMEHTAPHBIX (YHKIHUN U BBIYUCISTH
uHTterpan no gpopmyie Herotona-JIeibuua;

HaXOJUTh TUIOIIAIU MJIOCKUX (PUTYp U 0OBEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MAaTeMaTHYECKOM MOJECIMPOBAHUNA Ha MpUMEpE
cocTaBiieHUs MU PepeHInaTbHBIX YPaBHEHU;

peliarth MPUKIAIHBIE 33a4¥, B TOM YHUCJIE COIMAIbHO-3KOHOMHUYECKOTO U
(u3HYECcKOro xapakrepa, CpeICTBaMU MaTeMaTUYECKOIO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTPOHHBIe (HM(POBHIE)
KoHTpoJbHbIe
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI
MHOX€ECTBO 1€MCTBUTEIBHBIX YHUCEIL.
Mmuorowiensl. PanmoHanbHble ypaBHEHUS U
1 H . yp 24 1 https://urok.apkpro.ru/
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUH
O®ynkuuu U rpaduku. CreneHHas GyHKUIUA ¢
2 YHKIL pag Gy 12 1 https://urok.apkpro.ru/
LEJIbIM [T0Ka3aTeNeM
3 ApudmeTrdeckuii KOpeHb N-0il CTETICHHU. 15 |
HppaumroHanbHble ypaBHEHHS
[TokazatenpHas ¢ynkuus. [lokazaTenpHbIe
4 ymxn 10 1 https://quick.apkpro.ru/
ypaBHEHUS
Jlorapupmuueckas QyHKIHS.
5 puc Pyncn 18 1 https://ege.sdamgia.ru/
Jlorapugmuyeckie ypaBHECHHS
6 TpuroHomeTpuuecKre BbIpaXKEHUs U ” 1
ypaBHEHUS
7 ITocnenoBaTenIbHOCTH U IIPOIPECCUH 10 1 https://ege.sdamgia.ru/
HenpepsiBabie pyukmuu. [IponsBoanas 20 1 https:/resh.edu.ru/
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS 5 )
3HAHU
OBULIEE KOJIMYECTBO YACOB I10 136 10
[TPOI'PAMME



https://urok.apkpro.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://quick.apkpro.ru/
https://urok.apkpro.ru/

11 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
KoHnTpobHbI IIpakTHyeckne
n/n NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThI
pecypcsl
1 UccnenoBanue GyHKINMA ¢ TOMOIIBIO ) 1
MIPOU3BOAHOMN
2 [TepBooOpasHas u uHTETpal 12 1 https://resh.edu.ru/
3 ['paduku TPUTOHOMETPUUECKUX (PYHKITHIHA. 14 |
TpuronomeTpuyeckrue HepaBeHCTBA
WppatmonansHble, TOKa3aTeNbHbIE U
4 ppan ’ 24 1 https://urok.apkpro.ru/
jorapuMuyecKrie HepaBeHCTBA
KomnnekcHsie uncia 10 1
6 HatypainbHble U 1ie1ble ynciia 10 1
Cuctembl palMOHAIbHBIX, HPPALIMOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(pMUUECKUX 12 1
ypaBHEHUN
8 3agayu ¢ mapaMeTpaMmu 16 1 https://resh.edu.ru/
9 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHS 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10 0



https://resh.edu.ru/
https://urok.apkpro.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero KoHuTpostbHbie U3y4YEeHUS oOpa3oBaTejibHbIE
padoTbI pecypesI
1 [[MHOkecTBO, onepariiy HaJi MHOYKECTBAMHU 0
H X CBOMCTBA
2 Huarpammsl Diinepa-Benna 0
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 0
anmnapara sl pelieHus 3a1a4
PanmonansHele uncia. OOBIKHOBEHHBIE U
4 JECATUYHBIC TPOOH, IPOLIEHTHI, 0ECKOHEUHBIE 0
MePUOIMYECKHUE TPOOH
Panmonansubie uncina. OOBIKHOBEHHEBIE U
5 JECATUYHBIC TPOOH, IPOLIEHTHI, 0ECKOHEUHBIE 0
MIEPUONUECKHUE TPOOH
6 [Ipumenenue apobeii U NPOLEHTOB IS 0
pelieHust TPUKJIaIHBIX 33729
7 [Tpumenenue apobeii U MPOIECHTOB IS 0
pelIeHus: TpUKIaAHbIX 3aa4
2 JlericTBUTENIbHBIEC YKclIa. PaloHaabHBIE 1 0
HppaLMOHATIbHBIE YHCIIa
9 Apudmernueckue oreparuu ¢ 0
JIEHCTBUTEIBHBIMH YHCIaMHU
10 Moaynb I€HCTBUTENBHOTO YUCTIA U €T0 0

CBOMCTBA




11

[TpuGmmxEéHHBIC BEIYUCIICHUS, TTPABUJIa
OKpPYTJICHUS, IPUKHUIKA U OIICHKA pe3yibTaTa
BBEIYNCIICHUN

12

OcHOBHBIE MCTOJbI pCHICHUA TEJIbIX U
JIPOOHO-pallMOHANILHBIX YPAaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE MCTOJbI pCIICHUA LEJIbIX U
JPOOHO-pallMOHAJIBHBIX YPAaBHEHUN U
HEPaBEHCTB

14

OCHOBHBIE METO/BI PELLIEHUS LIENBIX U
IpoOHO-PAaLlMOHATIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHoOrouneHs! OT OJHON EPEMEHHOM.
Jlenenre MHOro4jIeHa Ha MHOTOWIEH C
ocratkoM. Teopema besy

16

MHorouseHsl ¢ HeabIMi KO3 GULneHTaMu.
Teopema Buera

17

Pemrenne cucreM TMHEHHBIX ypaBHEHUN

18

Pemrenne cucreM TMHENHBIX ypaBHEHUN

19

Martpuna CUCTEMBI IMHEWHBIX YPaBHEHU.
Onpenenurens MaTpulsl 2X2, €ro
r€OMETPUYECKUI CMBICIT U CBOKCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

https://

www.resh.edu.ru/

20

Onpenenurens MaTpulsl 2X2, €ro
re€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCIIEHUE €r0 3HAYCHUS

21

[IpumeHeHue onpeaenuTeNs Ui pelieHus
CUCTEMBI JINHEHHBIX YpaBHEHUI



https://www.resh.edu.ru/
https://www.resh.edu.ru/

22

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMBbI JINHEHHBIX YPaBHEHUN

23

Pemrenne npukitagHeIxX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

KonrponsHas pabdora: "PanmonanbHble
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JIMHEHHBIX ypaBHEHUH"

https://apkpro.ru/

25

OyHKIHS, CIOCOObI 3aaHusI PYHKIIUH.

B3aumuo obpartnsie ¢pynkuuu. Kommnosunus

byHKIMI

26

I'paduk PpyHnkumuu. dnemeHTapHbIC
npeobpa3oBanus rpadukoB GyHKIHH

27

OO0nacTp ornpeeeHus] © MHOYKECTBO
3HaueHni pyHkuu. Hymn gyskimm.
[TpomexyTKH 3HaK MMOCTOSIHCTBA

28

UéETHbie 1 HEYETHBIE (PYHKITHH.
[lepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMBbl 1 MUHUMYMBI (DYHKIIHH.
Hau6onbiiee u HaMeHbllIee 3HAaUEHNE
(GYHKIMU Ha TPOMEXKYTKE

30

Jlunelinasi, kBajpaTuyHas U APOOHO-
TuHeHas pyHKIUU

https://

www.resh.edu.ru/

31

3HGMCHTapHO€ HCCIICAO0OBAHUC U ITOCTPOCHUC

rpadukoB 3TuX pyHKUINN

32

3J’ICM€‘HTapHOC HCCIICAOBAHUC U ITOCTPOCHUC

rpaduKoB 3THX PYHKLIUH



https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://apkpro.ru/

CreneHsn ¢ 1IeJIbIM IToKa3aTeieM. buaom

33 HeroTona

34 Crenens ¢ 1enbIM nokasareneMm. bunom
HeroTona

35 CreneHHast GyHKLUS C HATYPaJIbHBIM U
1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas pabota: "Crenennas GyHKIusI. https://apkpro.ru/
E€ cBoiicTBa u rpadux"

37 ApudmMeTnuecknii KOpeHb HATYPaTbHOU
CTEINIEHU U €ro CBOMCTBA

13 ApudpmeTnueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBanus YUCIOBBIX BBIPAKEHUH,
COJIeprKalliX CTETNIEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BHIPAKECHUH,
COJIEpIKalNX CTENIEHU U KOPHU

A1 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpIKalIMX CTENIEHU U KOPHU
Wppanmonanbubeie ypaBHeHUs. OCHOBHBIE

42 METObI PELICHUS] UPPALMOHATBHBIX
ypaBHEHUH
Wppanmonaneubie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIICHUS UPPALUOHATIBHBIX hitps://apkpro.ru/
YpaBHEHUU
WppauunonansHblie ypaBHeHHU. OCHOBHbIE

44 METObI PEIICHUS UPPALMOHAIBHBIX

YpaBHEHUU



https://apkpro.ru/
https://apkpro.ru/

PaBHOCUIIBHBIE TIEpEXObI B PEILICHUN

45
VMPPALMOHATIBHBIX YPaBHEHUU
46 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUU
HPpAIMOHATIBHBIX YPaBHEHUM
47 PaBHOCHIIbHBIE TIEPEXOIbI B PEUICHUU
HPPALMOHANIBHBIX YPaBHEHUM
43 PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUU
HPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 rpadK KOPHS N-O CTETICHH KaK
49 b 6 o https://
HKIIMU OOpaTHOU CTENEHU C HATypaAJIbHBIM
YHKIL p yp www.yaklass.ru/?%2F
MOKa3aTesleM
CgoiicTBa 1 rpaduK KOPHS N-Oi CTETICHH KaK
50 (GbyHKIMH 0OpaTHON CTENEeHU ¢ HATyPaJTbHBIM
MOKa3aTeIeM
KonTponbhas padora: "CsoiicTBa u rpaduk
o https://
51 KOpHs n-0M creneHu. MppannoHanbHble
www.resh.edu.ru/
ypaBHeHUA"
CreneHsp ¢ pallMOHAJIbHBIM [TOKA3aTENEM U €€
52 . p https://apkpro.ru/
CBOICTBa
53 Crenenb ¢ pallnoOHaNIbHBIM ITOKA3aTENeM U €€
CBOICTBA
54 Crenenb ¢ pallnOHAIbHBIM I1OKA3aTENEM U €€
CBOMCTBA
55 [TokazaTenpHas GpyHKIMS, €€ CBOWCTBA U
rpaduk
56 Wcnons3oBanue rpaduka GyHKIUU A5

peuIeHusl ypaBHEHUI



https://apkpro.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.yaklass.ru/?%2F
https://www.yaklass.ru/?%2F

Hcnons3zoBanue rpaduka QyHKIUN 115

57 . 1 0

peleHys ypaBHEeHHUH

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
58 . 1 0

METO/Ibl pEeIICHUs TOKa3aTeNbHbIX YPaBHEHUN
59 IlokazarenbHble ypaBHEHUSI. OCHOBHBIE 1 0 https://

METO/IbI PEIICHUS II0OKA3aTENbHbIX YPABHEHUN www.resh.edu.ru/
60 IlokazarenbHble ypaBHEeHUS. OCHOBHBIE 1 0 https://

METO/bI PEIICHMS [IOKA3aTEIbHbIX YPABHEHUN www.resh.edu.ru/
61 Kontponbnas padota: "[loka3arenpHas | |

¢yskuus. [TokazarenbHble ypaBHeHHS"

https://
62 Jlorapudm uncna. CBoiicTBa norapudma 1 0
pr pr www.yaklass.ru/?%2F
63 Jlorapudm uncna. CoiicTBa jorapudma 1 0
64 Jlorapudwm uucna. CoiicTsa jorapudpma 1 0
65 €CSITUYHBIE U HATYPAIIBHBIE JTOTAPU(MBI 1 0
Y
66 ECATUYHBIE U HATYPAIIbHBIC JIOTAPU(PMBI 1 0
y

67 [IpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX | 0

sorapupmbl
68 IIpeoOpa3oBaHue BBIPAKEHUH, COAECPIKALLINX | 0

JorapudmMpl
69 [Ipeo6pa3oBanue BbIpaKeHUI, coaepKalux | 0

sorapudmbl
70 Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U | 0

rpaduk
71 Jlorapudmuueckast pyHKIHs, €€ CBOHCTBA U | 0

rpadpux
72 Hcnonb3oBanue rpaduka GyHKIMU A5 1 0



https://www.yaklass.ru/?%2F
https://www.yaklass.ru/?%2F
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/

pellIeHHs] YpaBHEHHI

Hcnonp3oBanue rpaduka GyHKIMA A5

73
pelleHns ypaBHEHUI
Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIE X
ttps://
74 METOJIBI peIIeHUs JIorapu(HPMUIECKUX
. www.yaklass.ru/?%2F
ypaBHEHUN
Jlorapudmuyeckue ypaBHeHUs. OCHOBHbIE
75 METO/bI peIIeHUs JIorapu(PMUIECKUX
ypaBHEHUH
https://prosv.ru/?
Jlorapudmuyeckre ypaBHeHHs. OCHOBHBIE utm_source=yandex.ru
&utm medium=organi
76 METOBI peIICHUSs JIOTapu(HPMUIECKUX )
. c&utm campaign=yand
YpaBHCHAN ex.ru&utm referrer=ya
ndex.ru
77 PaBHOCUIIBHBIE TEpEXObl B PEILICHUN
Jorapu(pMUUECKUX ypaBHEHUN
73 PaBHOCMIIBHBIE TTEPEXObI B PELICHUU
JoTapu(PMUUECKUX YpaBHEHUIN
79 Konrponsnas padora: "Jlorapudpmuueckas
¢yskuus. Jlorapupmudeckre ypaBHeHUS"
20 CuHycC, KOCUHYC, TAHT€HC U KOTAaHI'€HC
YKCJIOBOTO apryMeHTa
81 CuHyc, KOCUHYC, TAHT'€HC Y KOTAaHI'€HC
YHCIIOBOTO apryMeHTa
%) ApKcuHYC, apKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
83 ApKcuHyC, apKKOCUHYC U apKTaHT'€HC



https://prosv.ru/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru
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YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OTpeJieNIeHue TPUTOHOMETPHUYECKIX (PYHKINH 1 0 https://skyeng.ru/
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 oTpeJieJIeHue TPUTOHOMETPUYECKUX (PYHKINI 1 0
YHCJIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0

87 OcHOBHBIE TPUTOHOMETpUYECKUE (HOPMYITBI 1 0

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 1 0

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0

90 HpeoGpa30vBaHI/Ie TPUTOHOMETPUUECKUX 1 0 https://skyeng.ru/
BBIpAXKEHU I

o1 IIpeoOpa3oBaHne TPUTOHOMETPUUECKUX 1 0
BBIPKEHUMN

9 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX | 0
BBIPAYKECHUI

93 [Ipeobpa3oBanre TPUTOHOMETPUUYECKUX | 0
BBIpaKCHUIN

94 PemreHne TpUroHOMETpUYECKUX YPaBHEHUN 1 0

95 Pelrenne TpUroHOMETPUYECKUX YPaBHEHUN 1 0

96 Pemienue TpuroHOMeTpUYECKUX YpaBHEHUH 1 0

97 Pemrenne TpuroHoMeTpru4ECKUX YypaBHEHUN 1 0

98 PemreHne TpUroHOMETpUYECKUX YPaBHEHUN 1 0

99 Pelrenre TpUroHOMETPUYECKUX YPaBHEHUU 1 0

100 Pemienue TpuroHOMeTpUYECKUX YpaBHEHUH 1 0



https://skyeng.ru/
https://skyeng.ru/

101

Kontponbnas padota: "Tpuronomerpudeckue
BBIPAYKEHUS U TPUTOHOMETPHYECKHE
ypaBHeHUs"

IlocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHUS

102 IIOCJIeI0BaTENbHOCTEN. MeTox
MaTeMaTHYeCKON UHIyKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 rocJe10BaTenbHOCTH. VicTopus ananmu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccust

105 ['eomeTpuueckas nporpeccust

106 beckoneuHo yObIBatomiasi reoMeTpuiecKast
porpeccus

107 CyMMa GeckoHEeYHO yObIBaromen
Tr€OMETPUYECKON ITPOTPECCUH

108 JIMHEWHBIN U YKCTIOHEHIMAJIbHBINA POCT.
Hucno e. DopmMya CI0KHBIX POLEHTOB

109 JIMHEWHBIN U YKCIIOHEHIMAJIbHBINA POCT. https://skyeng.ru/
Yucno e. Dopmya CI0KHBIX IPOLEHTOB

110 Hcnonws3oBanue nporpeccuu Uik peuieHus
peanbHBIX 33/1a4 NPHUKIAJHOrO Xapakrepa

11 KonTponbnas pabora: "[locnenoBarensHocTu
u nporpeccun”

112 HenpeppiBHble (GyHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TPaUKOB
byHKIMI

114 CBoiicTBa (DyHKIMH HETIPEPBIBHBIX Ha



https://skyeng.ru/

OTpe3Ke

CBoiicTBa (DyHKIMI HETIPEPHIBHBIX HA

115
OTpe3Ke

116 Meroa UHTEPBAJIOB UIsl PELICHUS HEPABEHCTB

117 MeTton MHTEpPBAIOB [UIsl PEIICHUS HEPABEHCTB

118 Meto MHTEpPBAIOB AJIsl PEIICHUSI HEPABEHCTB

119 [IpuMeHeHne CBOWICTB HENPEPBIBHBIX
GyHKIUH 1715 peteHust 3a1a4

120 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

121 [lepBas u BTOpas Npou3BOIHbIE PYHKLIUU https://skyeng.ru/

122 Onpenenenne, reOMETPUYECKUN CMBICIT
MPOU3BOAHOMN

123 Onpenenenve, GU3NYECKUN CMBICI
MPOU3BOAHOMN

124 VYpaBHeHHE KacaTelbHOU K TpapuKy
byHKIIUH

125 VYpaBHeHHE KacaTelbHOU K TpapuKy
byHKIIIN

126 [IpousBoaHBIE AEMEHTAPHBIX (PYHKINN

127 [Tpoun3BoHBIEC SNIEMEHTAPHBIX (DYHKITHI

128 [Ipon3BoaHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIUI

129 [Ipon3BoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3UIMU (yHKIUN

130 IIponsBoaHas CyMMBI, IPOU3BEACHNUS,

YaCTHOT'O U KOMITO3UIMU (QYHKIMN



https://skyeng.ru/

131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS | 0
3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIUs 1 0
3HaHuil: "Oyukun"
134 HToroas KOHTpoJIbHAsA paboTa 1 1 https://skyeng.ru/
135 HroroBas koHTpoibHas paboTa 1 1 https://skyeng.ru/
136 HOBToPeHI/Ie, 000011IeHHE, CHCTEMATHU3aIIUS | 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10



https://skyeng.ru/
https://skyeng.ru/

11 KIIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara undposbie
Tema ypoxka KounTtposbHbie
n/n Bcero H3YYCHUS oOpa3oBaTejibHbIE
padoThI
pecypchl
1 [IpumeneHue MPoU3BOIHON K UCCIICIOBAHUIO 0
(GyHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
[IprMeHeHne nporu3BOAHOM K UCCIIEI0BAHUIO
2 P N P 0 https://skyeng.ru/
(GYHKIII HA MOHOTOHHOCTB M SKCTPEMYMBI
3 [IpuMeHeHne Mpou3BOJHOM K UCCIIEI0BAHUIO 0
GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpruMeHeHre nporu3BOJHOMN K UCCIIEI0BAHUIO 0
GbyHKIMIT HA MOHOTOHHOCTB M SKCTPEMYMBI
5 [IpumeneHne MpoU3BOIHON K UCCIICIOBAHUIO 0
(GyHKIMIA Ha MOHOTOHHOCTB U OKCTPEMYMBI
6 [IpumeHeHue MPOU3BOIHON K UCCIIEIOBAHUIO 0
(GyHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
HaxoxneHrne HaubobIIero 1 HAMMEHBIIETO
7 3HAa4YEeHHUs1 HETIPEPHIBHON (PYHKIIUH Ha 0 https://www.yaklass.ru/
OTpE3KE
HaxoxneHrne HaubonbIIero 1 HaMMEHbIIETO
8 3HAYeHUS HETPEPHIBHOM PyHKIIMU HA 0
OTpE3KE
axX0XJIEHUE HAauOOJIBIIETO U HAUMEHBIIETO
H 0
9 3HAYCHUS HETPEPHIBHOW (PYHKITUU Ha 0
OTpe3Ke
10 Haxoxnenne HanOoJIbIIero 1 HauMeHbIIET0 0



https://www.yaklass.ru/
https://skyeng.ru/

3HAYEHUS HETIPEPHIBHOM PyHKIMU Ha
OTpe3Ke

11

Haxoxnenrne HanbonbIIero 1 HAMMEHbIIETro
3HaYeHUs HETIPEPHIBHOM (PYHKIIMU Ha
OTpE3Ke

https://skyeng.ru/

HaXO)KILCHI/Ie HauOOJILIICTO 1 HAUMCHBIIIETO

12 3HAYEeHHUsI HeTIPEPHIBHON (PYHKIIUH Ha
OTpe3Ke
[IpuMeHeHre MpoU3BOIHOM JIJIs1 HAXOXKIACHUS

13 HAWIy4dlIero PeLICHUs B IIPUKIIAJHBIX https://www.yaklass.ru/
3a/1agax
[TpumeHeHne mPOU3BOTHON I HAXOXKACHUS

14 HAWIYYILEro PEeIIeHUs B MPUKIATHBIX
3aJavax
[IpumeneHnue npou3BOIHOMN AJIst

15 oTpezieNieHUs] CKOPOCTH U yCKOPEHUS
nporiecca, 3alaHHoro GopMyJIoi Win
rpadgukomM
[IpumeneHue nporu3BOIHOMN AJIst

16 orpezieNieHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHoro GopMyJIoi Win
rpadgukom

17 Kommozwutus ¢hyHKimii

18 Komno3umus GpyHKIwii

19 Komnozumus GyHKimii

20 ['eomeTpuyeckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM IIIOCKOCTH

21 ['eomerprueckue 0Opa3bl ypaBHEHUN Ha



https://www.yaklass.ru/
https://skyeng.ru/

KOOPAMHATHOW INIOCKOCTH

Kontponbhas pabdota: "HccnenoBanue

22 https://skyeng.ru/
(GYHKIUI ¢ TOMOIIBIO TPOU3BOIHON"
” [TepBooOpasHas, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX
24 [TepBooOpa3HbIe AIeMEHTAPHBIX (DYHKIHH.
[TpaBuia HaX0XIEHUS IEPBOOOPA3HBIX
)5 [TepBooOpa3HbIe 21eMEHTAPHBIX (PYHKIHH.
[TpaBuna HaX0XKIEHUS IEPBOOOPA3HBIX
26 WuTerpain. I'eoMeTpudecKnii CMBICI
MHTerpasa
7 Boruncnenue onpeneaéHHOro HHTErpaa mno
dbopmyne Hrertotona-Jleitbuuia
73 Brruucnenue onpenenéHHoro MHTerpaa 1o
dopmyne Herorona-JleiiOnuma
29 [TpuMeHeHHe MHTErpana A HaXOXKAECHUS
IUIOIAAEH TIOCKUX UTyp
30 [TpuMeHeHne UHTErpana A HaXOXKAECHUS
00BEMOB r€OMETPUUYECKHUX TeIl
[Tpumeps! pemienuit AudpepeHnnanbHbIX https://
31 ypaBHEHUH www.resh.edu.ru/
0 [Tpumeps! pemennii audQepeHnnanbHbIX
YpaBHEHUH
MaremaTnueckoe MOJAEINPOBAHUE PEATIBHBIX
33 IPOIIECCOB ¢ MOMOIIBIO AU epeHInanbHbIX
ypaBHEHUU
34 Kontponbnas pabota: "[lepBoobpasnas u



https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://skyeng.ru/

uHrerpan”

35 Tpuronomerpuyeckue QyHKIUH, UX | 0 https://

CBOIicTBa U rpaduKu www.resh.edu.ru/
36 Tpuronomerpuueckue GyHKINU, UX 1 0

CBOICTBA U TpaduKu
37 Tpuronomerpuueckue GyHKINHU, UX 1 0

CBOMCTBA U IrpaduKu
18 Tpuronomerpudeckue GyHKINU, UX 1 0

CBOMCTBA U rpaduKu
39 Tpuronomerpuyeckue GyHKINH, UX i 0

CBOIicTBa U rpaduKu

OT60p KOpHEN TPUTOHOMETPUUECKHUX
40 YpaBHEHUH C TTOMOIIBIO 1 0

TPUTOHOMETPHUUYECKOI OKPYKHOCTH

OT160p KOpHEN TPUTOHOMETPUUECKHUX
41 YPaBHEHUH C IOMOILBIO 1 0

TPUTOHOMETPHUUECKOIN OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX
42 YPaBHEHUH C TIOMOIIBIO 1 0

TPUTOHOMETPHUUECKOIN OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX A

o ttps://
43 YpPaBHEHUH C IOMOIBIO 1 0
. www.resh.edu.ru/

TPUTOHOMETPUUYECKON OKPY>KHOCTH

44 Pelienne TpUroHOMETpUYECKUX HEPABEHCTB 1 0
eIIeHHEe TPUTOHOMETPUUYECKUX HEPABEHCTB
45 P 1 0
€IIEHHE TPUTOHOMETPUUYECKUX HEPABEHCTB

46 P 1 0
47 Pelmenne TpUroHOMETpUYECKUX HEPABEHCTB 1 0



https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/

Kontponbnas padora: "I 'paduku

. https://
48 TPUTOHOMETPUUECKUX (HYHKIIHH.
p p q)y 1l www.resh.edu.ru/
Tpuronomerpudeckre HepaBeHCTBA"
49 OCHOBHBIE METOJIbI PEIICHUS MMOKa3aTEIbHBIX
HEPaBEHCTB
50 OCHOBHBIE METO/IbI PEIICHUS MMOKA3aTEIbHBIX
HEPaBEHCTB
51 OCHOBHBIE METO/IbI PEILICHUS MOKA3aTENbHBIX
HEPaBEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIbHBIX
HEpPABEHCTB
OCHOBHBIE METOIbI PELLICHUS
53 https://www.yaklass.ru/
Jorapu(pMUIECKIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS
54 https://www.yaklass.ru/
Jorapu(pMUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMHIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB
57 OCHOBHBIE METObI PEIICHUS
HMppalyoHaJIbHbIX HEPABEHCTB
58 OCHOBHBIE METOJIBI PEIICHUS
MppalyoOHaJIbHbIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
HPpALMOHATBFHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS

UPPALMOHAJIBLHBIX HEPABEHCTB



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/

['padmyeckue MeToAbl pereHus

https://

ol UPPalMOHAIIBbHBIX YPAaBHECHUN www.resh.edu.ru/
6 ['padrueckue METOIBI peLICHNUS
UpPPAMOHATIFHBIX YPaBHEHHN
63 ['padrueckue METObI peLICHHUs
II0Ka3aTeJIbHBIX YPAaBHEHUU
64 ['paduueckue MeTo bl peleHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTob! peLIeHUs
JOrapu(pMHUUECKUX YpaBHEHUH
66 ['padrueckue METOIBI PEIICHNUS
JOrapu(pMHUECKUX HEPABEHCTB
67 ['padrueckue METOBI peLICHNUS
norapu(pMHIECKUX HEPABEHCTB
['paduueckue METOIbI peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUUECKUX
YpaBHEHUU
['paduueckue MeTo bl peLeHus
69 MOKa3aTeIbHbIX U JIOTapu(PMUUECKUX
ypaBHEHUN
I'paduueckue MeTob! peLIeHUs
70 IIOKa3aTeIbHbIX U JIOrapu(pMUUECKUX
HEPaBEHCTB
I'paduueckue MeTob! peLeHus
https://
71 MOKa3aTeJIbHBIX U JIOTApUPMUIECKUX
www.resh.edu.ru/
HEPaBEHCTB
72 Kontponbhas pabota: "UppanuoHanbHeie, https://www.yaklass.ru/

NOKa3aTeNbHbIE U Jorapudmuyeckue



https://www.yaklass.ru/
https://www.resh.edu.ru/
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https://www.resh.edu.ru/

HepaBeHCTBA"

KommuiekcHble uncna. Anredpanueckas u

73 TpUrOHOMETpHUYECcKast (YOPMBI 3aITUCH
KOMIIJIEKCHOT'O Yucia
Kommekcubie uncna. Anredbpanyeckas u

74 TpUroHoMeTpudeckast HOpMBbI 3aIUCH
KOMIIJIEKCHOT'O Yucia

75 Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMU YUCJIaMHU

76 ApudmeTndeckre oneparuu c
KOMILJIEKCHBIMU YUCJIaMHU

77 N300paxeHre KOMIJIEKCHBIX YHCeN Ha
KOOPAMHATHOU IIOCKOCTH

73 N300paxeHre KOMIJIEKCHBIX YHCeN Ha
KOOPAMHATHOW INIOCKOCTH

79 ®opmyrna Myaspa. KopHu n-oi1 cTernieHu u3
KOMIIJIEKCHOT'O Yucia

20 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILJIEKCHOT'O YHCIIa
IIpuMeHeHrne KOMIUIEKCHBIX YHCEIT JIst

81 penieHus GU3NYECKUX U TEOMETPHUECKHUX https://www.yaklass.ru/
3a1a4

%) KonTtponbnas pabora: "KoMruiekcHbie
yucna"

83 HatypanbHble u nemnble uncia

84 HatypanbHble U 1ie1ble ynciia

85 IIprMeHeHre IPU3HAKOB JETUMOCTH LEIIbIX https://fipi.ru



https://fipi.ru/
https://www.yaklass.ru/

HHUCEII

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTHU LCIIbIX

86
qucell
g7 [IpuMeHeHre MPU3HAKOB ACIUMOCTHU LEIBIX
gucen: HOJl u HOK
28 [IpuMeHeHre MPU3HAKOB ASIUMOCTHU LETBIX
yucen: HOJI u HOK
29 [IprumeHeHre npu3HaKoB JETUMOCTHU LEJIBIX
YHCEJI: OCTATKHU M0 MOYJIIO
90 [IpruMmeHeHrne nMpU3HaKOB JETUMOCTH LIEJIBIX
YHUCEJI: OCTATKHU M0 MOYJIIO
https://prosv.ru/?
utm source=yandex.ru
[IpuMmeHeHre npu3HaKoB JETUMOCTHU LEJIBIX : :
&utm medlum=organ|c
91 4yycell: anroput™ EBkiuaa 1iid peieHus .
&utm campaign=yande
3a/aq B OCIbIX THCIaX x.ru&utm referrer=yan
dex.ru
9 KonrponbHas padora: "Teopus menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHUI.
93 PaBHOCHIBHBIE CUCTEMBI M CUCTEMBI-
CIIeICTBUS
https://prosv.ru/?
o utm source=vandex.ru
Cucrema ¥ COBOKYITHOCTh YpaBHEHU. : )
&utm medium=organic
94 PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI- )
&utm campalgn=vande
CICACTBUA X.ru&utm referrer=van
dex.ru
95 OcCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U



https://prosv.ru/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru
https://prosv.ru/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru
https://prosv.ru/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru
https://prosv.ru/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru
https://prosv.ru/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru
https://prosv.ru/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru

COBOKYMHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEH HppalliOHATIBHBIX 1 0
YpaBHEHUH

97 OCHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEM IOKAa3aTEIbHbIX YPABHEHUN

OcHOBHBIC MCTOABI pCIICHUS CUCTEM U

98
COBOKYITHOCTCHU MMOKA3aTCIIbHBIX YPABHCHHUU

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX 1 0
YpaBHEHUU

OcCHOBHBIE METO/IbI PELLICHUSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX 1 0
ypaBHEHUH

IIpuMeHeHne CUCTEM K pEIIEHUI0
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
101 pa3IUYHbIX 00JacTel HayKU U peabHOMN 1 0 https://apkpro.ru/

KU3HH, UHTEPIIPETAIHS TTOTYICHHBIX
pe3yJIbTaToB

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3
102 Pa3IUYHBIX 00JacTel HAyKU U peabHOMN 1 0 https://apkpro.ru/

JKU3HH, MHTEPITPETAIUS TTOTYYCHHBIX
pe3ynbTaToB

103 IIpuMeHeHrne HEpaBEHCTB K PELICHUIO 1 0
MaTeMaTHYECKUX 3a/1a4 U 3a]a4 U3
pa3IUYHbIX 00JacTel HAyKU U pealbHON

JKU3HH, MHTCPIPETAIMA MOJTYYCHHBIX



https://apkpro.ru/
https://apkpro.ru/

pe3yJIbTaToB

Kountposnbnas pabora: "Cucremsl
PaluOHAJIbHBIX, UPPALIMOHATIbHBIX

104 https://apkpro.ru/
MOKa3aTeNbHbBIX U JIOrapu(pMUIECKUX
ypaBHEHHUI"
105 PanyoHanbHbIE ypaBHEHHUS C TapaMeTpaMu
106 PaunoHanbHbIE HEPABEHCTBA C TapAMETPAMHU
107 ParimonanbsHbIE CUCTEMBI C TapamMeTpaMu
108 WppanmonansHble ypaBHEHUS, HEPAaBEHCTBA
C mapaMeTpaMu
109 HppaimoHanbHble CUCTEMBI C TapaMeTpaMu https://fipi.ru
110 [ToxazarenbHblE ypaBHEHUS, HEPABEHCTBA C httos.//fipi.ru
napameTpamu
111 [TokazarenbHbIE CUCTEMBI C TApaMETpamMu
112 Jlorapudmuueckre ypaBHEeHUS, HEpaBEHCTBA
C mapameTpaMmu
113 Jlorapugmuyeckue CUCTEMBI ¢ TapaMeTpamMu
114 TpuroHomeTpruYeCKUE ypaBHEHMSI C

napameTpamu

115

TpuroHomeTpuieckrue HepaBeHCTBA C
napameTpamu

116

TpuronomeTpuyeCcKue CUCTEMBI C
napaMmeTpamu

117

[TocTpoeHnue u uccienoBaHue
MaTeMaTHYECKUX MOJIeNIel peabHbIX
CUTyaIuil C MOMOUIBIO YPABHEHUH C
napaMeTpamu



https://fipi.ru/
https://fipi.ru/
https://apkpro.ru/

[TocTpoeHnue u uccienoBaHue
MaTeMaTHUYECKUX MOJIEJICH peaTbHbIX

118
CUTYallMi C IOMOIIBIO CHCTEM YpaBHEHHUI ¢
napameTpamu
[TocTpoenue u uccienoBaHue
119 MaTeMaTHYECKUX MOJIENICH peabHbIX https://apk /
o o ps://apKpro.ru
CUTYAIM C TIOMOIIBIO CUCTEM YPaBHEHHH C
napaMmeTpamu
120 KonTponbhas pabota: "3anauu ¢
napamerpamu”
121 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHMi: "YpaBHeHus"
122 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHU: "YpaBHeHus"
123 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aUs https://
3HaHui: "YpaBHeHus. CUCTeMbl ypaBHEHUN" ege.sdamgia.ru/?fphp
124 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS https://
3Hanuil: "HepaBencrsa" ege.sdamgia.ru/?fphp
125 [ToBTOpenue, 00o0IIeHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBeHncrna"
[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIH
126 P " ’ " ’ https://apkpro.ru/
3HaHuil: "HepaBeHcTBa
127 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHui: "[IponsBonHas u e€ npumeHeHue"
128 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "[IponsBogHas u e€ npumeHenue"
129 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aLus

3HaHuil: "[IpousBoaHas u e€ npumeHeHue"



https://apkpro.ru/
https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://apkpro.ru/

130 HOBTOPGHI/IC, 000011IcHHE, CUCTEMATU3AINS | 0 hitos:/ffioi.ru
3HaHui: "MHTErpan u ero npumMeHenue"
131 HOBTOPGHI/IC, 000011IeHHEe, CHCTEMATH3aLIM | 0 httos:/ffioi.ru
3HaHuil: "OyHKIIN"
132 [ToBTOpeHme, 06001IeHNE, CHCTEMATH3AIUS 1 0 https://
3HaHui: "OyHkuun" ege.sdamgia.ru/?fphp
133 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs | 0 https://
3HaHui: "OyHkoun" ege.sdamgia.ru/?fphp
134 HroroBasi koHTpOIbHAs paboTa 1 1
135 HtoroBas KoHTpoJbHAs paboTa 1 1
136 [ToBTOpeHue, 00001IeHNE, CHCTEMATH3AIUS 1 0
3HAHMI
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 10



https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://ege.sdamgia.ru/?fphp
https://fipi.ru/
https://fipi.ru/

YYEBHO-METOINYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Maremaruka. AnreOpa u Hayaia MareMatudeckoro ananusa, 10 kimace/ Mepansak A.I'., Homuposckuii [{.A., Ilonskos
B.M.; non penakuueii [logonsckoro B.E., O01iecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO M31aTenhCcKuil IEHTP
«BEHTAHA-I'PA®y»; AkunonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» Marematuka. AnreOpa u Hayajga MaTeMaTHYeCKOTo aHanu3a, 11 kimace/ Mep3nsk A.I'., Homuposckuii JI.A., ITonsikoB
B.M.; non penaknueii I[Togonbckoro B.E., O0miecTBo ¢ orpaHMYeHHON OTBETCTBEHHOCTRIO M3maTenbCcKuit IIeHTP

«BEHTAHA-T'PA®»; Axunoneproe obmectBo «M3matenscTBo «IIpocBemnienne»

METOANYECKUE MATEPUAJIBI JISI YUUTEJIA
1. IIanupo H. M. Mcnonp30BaHue 33/1a4 C NPAKTUYECKUM COJCPKAHUEM B IIPENOJABAaHUU MaTeMAaTUKU. KH. 11
yuutend. — M.: IIpocsemenue, 1990. — 96 c.
2. Mopakosuy, A. I'. AnreOpa u Hadana MaTEMaTHYECKOTO aHaIN3a. ba3oBbIll ypoBEeHb U MPOPUIBHBIN ypoBHH. 10 —

11 xmacc. Meroauueckoe mocooue mist yuurens / A. I'. Mopakosuy, [1. B. CemenoB. — M. : BUHOM.

JlaGoparopus 3nanuit, 2020. — 95, [1] c. : min. — ISBN 978-5-9963-4690-5.



HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Math.ru — [Dnexrponnsiii pecypc]. — URL: https://math.ru (mara obpamenus: 23.06.2023).

2. Topran «Equnoe coneprkanue odiiero oopazoBanusy. — [AnekTponnsiid pecypc]. — URL: https://edsoo.ru/

3. WudopManimoHHO-TIOMCKOBAs CUCTeMa «3ajjauu 1o TeoMeTpumn». — [DnexktponHsbIi pecype]. — URL:
https://zadachi.mccme.ru/2012/local.html

4. Meroauueckue keiicol o maremaruke. — ®I'BHY «HCcTUTYT cTpaTeruu pa3Butusi oOpa3oBaHUsD». —
https://content.edsoo.ru/case/subject/6/

5. OGpa3zoBatenbHbIi IeHTp «Cupuycy. — [Dnexkrpornsiid pecypc]. — URL: https://sochisirius.ru/

6. OOyuaromias oHjalH-cuctema o Mmaremaruke «01MartemaTtuka». — [DnexkrponHsiid pecypc]. — URL:
https://01math.com/

7. Poccuiickas aneKkTpoHHas mkoja. — [DnexkrponHslit pecypc]. — URL: https://resh.edu.ru/

8. Hudposoit oOpazoBarenbHbiil moptan «AKmacey. - [Qnektponnsiii pecypce]. — URL: https://www.yaklass.ru/
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