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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Asredpa W Hayajla MaTeMaTHYECKOIO aHaIu3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME CpEIHEro oOuIero odpa3oBaHus,
MMOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIBHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOAMMOM
JUIsL OCBOEHHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U IPYIHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MaTEeMAaTUYECKOTO aHaIn3a 3aKja/ibIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCH/ICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIIONb30BaTh WX MJIs JajbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHMSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainredbpa M Hayalla MaTeMaTH4YE€CKOrO
aHanM3a» 00ydJarIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIllUH,
UHTEpPIIPETallud  TOJYYCHHBIX  pELIeHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B IMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOopMHpPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4Yepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpOJOJIKUTEIbHONM  KOHUEHTpAalUd BHUMAaHMS,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTHYeCKOIro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Aurebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJCJIECHBI CIEAYIOLUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoXecTBa M JIoTMKa». Bce OCHOBHBIE



COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHs Ha YpPOBHE CpeIHEro oOImero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH T€MaMd U paszaenamu. JlaHHbIN
yU4eOHBI KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBeauHSET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMaTHICCKUM aIllapaToM, Y HUX TOCJIEeI0BATEIbHO GopMHUpyeTcs 1
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pealbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHusl 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoOHAIBHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHHUE JeJaTh NPUKUJKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YUCIIOBBIE BBIpAXEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYaroIIMMCsl MHOKECTBAa HATYpalbHBIX, IIENbIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LIEJbIX 4YHCEN, O0COOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICYCHUE KOPHS HATYpabHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSIMM MX MPUMEHEHUS JUIsl PELIEHUs Pa3iNyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKd U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHs.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaIU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrate oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpAalMOHANIBHBIX, IOKAa3aTeNIbHbIX, JIOTapUPMUUYECKUX H
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajady,
colepkammx mnapameTpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MTPOU3BOTHON, MPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJIEHHE HauOONBIINX M HaMMEHBIINX 3HAYEHUN (PYHKIIHU.
Jlannast copep:karenbHasi TMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TakKe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jorapudmsl. brarogaps uzydeHuio aiaredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraetT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (PYHKIIHH, CTPOUTh HX
rpaduku. Martepuan 3Tol cofepKaTeJlIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHHM
U HaBBIKOB, IMO3BOJISIIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOi dopme: aHATUTHYECKOM, Tpaduyueckoid M ciaoBecHoOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Havana MareMaTHyecKoro aHalin3a IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYIHBIX 00yYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMM, OMPEAeNsITh WX HAuOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAn (Guryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MAaTeMaTHYEeCKUX MOJENIE peajbHbIX CHTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee peHIeHWe B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMI paclO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas JTMHUA «MHOXECTBA M JIOTUKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
U TpearaioT Hambosiee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYECKHE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €r0 JIJISl BHIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €U CTpPOTrOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aromuXxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKJACHHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIETEH peaTbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIBIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPE3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTrpaMMBbI, MOCKOJIBKY BECh MaTepuall
y4eOHOTO Kypca IIMPOKO HMCIOJIB3YeTCs I pelieHus MPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HaOI0aTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IPOIIecce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHue yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsa 1 BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe TNepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTpaciel 3HAHUM U PeaJTbHOM KU3HM.

JlelicTBuTenbHble yucia. PanuoHalbHbE W UPpPALMOHAIIBHBIE  YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JeWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3YyJIbTaTa BHIUYNCICHUMN.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom Heroorona. Hcnonp3oBanue
noAXOsAIEH (OPMBI 3aMMUCH JECHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3zaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HePABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOU. JleneHue MHOrowwieHa Ha
MHOIO4JIeH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIINX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHUH. OcHOBHBIC METO/IbI pereHus

JorapupMUUECKUX YpaBHECHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIprMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JacTell HayKu U peasibHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anMHO oOpaTHBIE (QYHKIHU.
Kommnosumms yukiuii. I'paduk  QyHkuu. DineMmeHTapHbIEe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢yskuun. IIpoMexyTKn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHUHHMYMBI
¢ynkun. Hanbonpiiee 1 HaMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaJpaTH4yHas U JAPOOHO-IMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJIbHBIM U 1I€JIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpAaBHEHU.

TpuronomeTpuyeckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasnbHBIX 3aBUCUMOCTEN.

Havana maTeMaTH4ecKOro aHajm3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHUS ITOCJIEAOBATEbHOCTEH. MeTox
MaTeMaTU4ECKON MHIYKIUU. MOHOTOHHBIE 17} OTpaHUYCHHBIC
NOCJIEOBATENBHOCTH. MICTOpHSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yobiBaromas
reoMmerpuueckas nporpeccusi. Cymma 0€CKOHEUYHO YOBIBAIOIIEH reOMEeTpUUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealbHbIX —3aaady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiui. CBolicTBa (QYHKIMI HENpPEpbIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHON. YpaBHEHHE KacaTelbHOU K rpaduKy QyHKIHH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, OnepanMy HaJ MHOXECTBAMHU M HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IIpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl pPELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIECHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
WPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad U3 pa3IUYHbIX O0JacTell HAyKd U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxokaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs Hpolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus nepBooOpa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[Ipumenenue wHTErpana s HAXOXKIACHHUS TUIOMIAACH TUIOCKUX (UTYyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHInaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaIOMIEerocs Kak aKkTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMU 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0POBOE THTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NPOdEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIaHUPOBAHHE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MACATENIbHOCTH, 3TamoB eé
pPa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble ornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAaHMS 1711 0000ILIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJIMMOTIO aHAJIN3a;

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

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3AaKJIIOUEHUHN, YMO3aKIIOUEHUI 110 aHAJIOTHH;

MIPOBOIUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MOPOTHBOpEYHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpPOLIECCa, a TakKKE BbIABUIATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
eI MU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PEUICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOUCK
pELIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXKICHHUSIMHU APYTMX YYACTHUKOB
nuaiora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajaad
MPE3eHTAlUU U OCOOEHHOCTEHN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Yy4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS TMpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHJUBHUIYyaTbHOMN
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh I€Jib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTaT padoOThI,
00001aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPAUHUPOBATh CBOU JCHCTBHS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIbTATDBI

K xoniy obydyenuss B 10 kjacce oO0yyaromuics TOJYYUT CIIETYIONTUE
MpPEIMETHBIE PE3yJIbTAaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH TMOHITHAMU: PAIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPalMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSThL JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIIKY H
OLICHKY pE€3yJbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEIbIM IOKa3aTelleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

cBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATUAMM: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIIECACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JMJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM MEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMH, KOPHM MHOTOWIEHA, IPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuress 2 X 2 g BBIYMCIECHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEIUTENI JUIsl PEUIEHUSI CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
WCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOINBIO MaTpULl U OIpEACIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UJIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKECHMUIA;

cBOOOIHO ONEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
JorapupMuyuecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh pEallbHble CHUTYyalldd Ha S3bIKE anreOpbl, COCTaBIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuuH, Trpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYIH QYHKINH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIIMH,
NEePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIMS C HaTypalbHbIM U
LEeIbIM TIOKa3zareneM, rpapuk CTEeneHHOW (YHKIHMH C HATypaJbHBIM U IIEJIbIM
nokasareyieM, rpaQuk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTApPHOE MCCIIEA0BAHUE U IIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUI;

CBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PElICHUH 3aJay U3 APYIHuX y4EeOHBIX MPEIMETOB U PEabHON
KHU3HU, BBIpAXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauyana maTeMaTH4eCcKOro aHajmu3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM JJIA PELICHUs pEeajJbHBbIX 3a4ad IMPUKIATHOIO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMHU: TIEpBasi W BTOpas IMPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOJHON IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

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

CBOOOJIHO OIEpPHPOBATh TMOHATUSMHU: OIpEAEICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIbHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIETYIONTHE
npeIMeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paboueill mporpammbl yuyeOHOIro
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia v BBIYUCTCHUSA:

CcBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK naTypanbHbIX uncen sl peleHus 3a1ad, NPUMEHSTh
anroput™ EBKknuza;

cBOOOIHO OMEpUpPOBATh IMOHATHEM OCTAaTKa [0 MOMAYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMUHbIX NO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alnreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKHE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIC, MMOKa3aTebHBIE U
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI  IJIT  PEMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarpb paloOHaJIbHbIE, VppalUOHAIbHBIE, II0OKa3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpaduuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ1a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh IMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKHd KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHIATHAMHU: TpPaPUKUd TPUTOHOMETPUUYECKUX
dynxmi;

NPUMEHITh (GYHKIMU JJI1 MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJu3a:

WCIIOJI30BATh MPOU3BOIHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAUCHUS (DYHKIIUU HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO [UJII HAXOXICHHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, il
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSIMU: TEpPBOOOpa3Hasi, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha IpuUMepe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB M TeM JuiekTpoHHbIE (UG POBHbIE)
KonTpoabHbie
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
MHO0XeCTBO ASHCTBUTEIBHBIX YHCE.
| MHuorounensl. PalinoHanbHble ypaBHEHUS U 24 | https://lesson.academy-
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX content.myschool.edu.ru/02.5/10
YpaBHEHUU
) Oyukuuu U rpadpuku. CreneHHas QyHKIMS C 12 | https://lesson.academy-
LICJIBIM IIOKa3aTeIeM content.myschool.edu.ru/02.4/10
3 ApudmMeTHIecKuii KOPEHb N-OU CTETICHH. 15 1 https://lesson.academy-
HppaumnonanbHble ypaBHEHUS content.myschool.edu.ru/01.5/10
4 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 | https://lesson.academy-
YpaBHECHUSA content.myschool.edu.ru/01.4/10
5 Jlorapudmuueckast pyHKIUS. 13 | https://lesson.academy-
Jlorapudmuueckue ypaBHEHUS content.myschool.edu.ru/02.5/10
6 TpuronomeTpuueckue BbIpaKeHUs U ” | https://lesson.academy-
ypaBHEHUSA content.myschool.edu.ru/010
7 oceToBaTeNEHOC orhece 10 | https://lesson.academy-
JIEIOBATEIILHOCTH U 1T 14971
4 porp content.myschool.edu.ru/10
https://lesson.academy-
8 HenpepriBabie kuuu. [IponsBoaHas 20 1
pep bynxn p a content.myschool.edu.ru/10
9 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AT 5 ) https://lesson.academy-
3HaHUHU content.myschool.edu.ru/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




11 KJIACC

DJIeKTpOHHbIe (LM (POBHIe)

Ne HaunmeHoBaHue pa3iesioB U TeEM Kouun4yecTBo yacos o0pa3oBaTejibHbIE PeCypPChI
n/n MPOrpamMmmbl
Bcero KonTpoJsbHbie padoTsl
| HccnenoBanue GyHKINNA ¢ TTOMOIIBIO 2 | https://lesson.academy-
MIPOU3BOAHON content.myschool.edu.ru/11
https://lesson.academy-
2 ITepeooOpa3sHas 1 MHTETpal 12 1 content.myschool.edu.ru/11
3 I'paduxu TpUroHOMETpUUECKUX (PYHKIIHIA. 14 | https://lesson.academy-
TpuroHomerpuyeckre HEpaBEHCTBA content.myschool.edu.ru/11
4 Hppanmonanbhbie, TOKa3aTeIbHbBIE U 24 | https://lesson.academy-
HOTapU(MITECKHe HEPABEHCTRA content.myschool.edu.ru/11
https://lesson.academy-
5 Kowmrmiekcubie yncina 10 1 content.myschool.edu.ru/11
https://lesson.academy-
6 HatypasbHbie U 1eTIble Yrcia 10 1 content.myschool.edu.ru/11
CucTtembl parmoHAIBHBIX, UPPAITMOHATHHBIX https://lesson.academy-
7 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1 content.myschool.edu.ru/11
YpaBHEHUN
https://lesson.academy-
8 3amayu ¢ mapamMmeTpamu 16 1 content.myschool.edu.ru/11
9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 16 ) https://lesson.academy-

3HAHUU




content.myschool.edu.ru/11
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136
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

MHO}KCCTBO, Oor€paiu HaaQ MHOXKECTBAMHU U

KoauuecTBO 4acoB

Bcero

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIE pecypChl

https://lesson.edu.ru/02.5/10?class=10

1 . 1
X CBOMCTBA
) Jlnarpammsr Diiiepa-Benna 1 https://lesson.edu.ru/02.5/10?class=10
3 [IpuMeneHne TEOPETUKO-MHOKECTBEHHOTO 1 https://lesson.edu.ru/02.5/10?class=10
armapara Jijis peueHus 3aaaqd
Panumonansaelie uncina. OOBIKHOBEHHBIE U https://lesson.edu.ru/02.5/10?class=10
4 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH
Panumonansaelie uncina. OOBIKHOBEHHBIE U https://lesson.edu.ru/02.5/10?class=10
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE MTEPUONUECKHUE IPOOH
6 [Tpumenenue apoGeil ¥ MPOLIEHTOB IS | https://lesson.edu.ru/02.5/10?class=10
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apoGeil ¥ NPOLIEHTOB IS | https://lesson.edu.ru/02.5/10?class=10
pelIeHs TPUKIaJHbIX 3a7a4
g JleicTBuTeNnbHBIE YKciia. PalimonaabHbIe U | https://lesson.edu.ru/02.5/10?class=10
HppAIOHATILHBIE YHCIIa
9 Apudmernueckue onepamum ¢ | https://lesson.edu.ru/02.5/10?class=10
JIEUCTBUTEIbHBIMU YU CIIAMHU
10 Moaynb AENCTBUTENBHOTO YUCIIA U €T0 | https://lesson.edu.ru/02.5/10?class=10

CBOMCTBA




11

12

13

[TpuOnmkEHHbBIE BBIYMCIICHUS, TIPAaBUIIA
OKPYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTObI pCIICHUA LCIIbIX U

JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/02.5/10?class=10

ru/02.5/10?class=10

ru/02.5/10?class=10

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

https://lesson.edu.

ru/02.5/10?class=10

15

16

17

18

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOrouI€Ha HAa MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousneHsl ¢ HeabMu K03 puiineHTamu.
Teopema Buera

Pemrenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucreM JIMHENHBIX ypaBHEHUN

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/02.5/10?class=10

ru/02.5/10?class=10

ru/02.5/10?class=10

ru/02.5/10?class=10

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Ornpenenurens MaTPUILLI 2%X2, €ro
T€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

https://lesson.edu.

ru/02.5/10?class=10

20

Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPUUYECKHI CMBICIT Y CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYECHUS

https://lesson.edu.

ru/02.5/10?class=10




21

22

[TpuMeHeHne onpeaenuTeNs 1 PeIeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenuie npukiagHbIX 3a7a4 ¢ HTOMOIIbIO
CHUCTEMBbI JINHEHHBIX YpPaBHEHUM

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

23

24

25

26

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINTHEWHBIX YPAaBHEHUI

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CrcTeMbl
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumno obpatabie pynkiuu. Kommnosunus
byHKIMiI

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKINN

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

27

28

29

30

OO6nacth ornpeaesieHus] © MHOYKECTBO
3HaueHu# Qpynkuuu. Hynu ¢pyHkum.
[IpomexyTKH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIE QYHKIINU.
[Tepuonuueckue pyHkuuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
HauOonp1iee 1 HauMeHblIlee 3HaUeHUE
(GYHKLIHU Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas u JpoOHO-
AuHenHas QyHKIH

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

31

OeMeHTapHOe UCCIIeI0BaHNE U IIOCTPOCHUE
rpadukoB 3TuX QyHKUINN

https://lesson.edu.ru/02.5/10?class=10




32

33

:‘)J'ICMGHTapHOC HCCIICJ0OBAHUE U ITIOCTPOCHUEC

rpaduKoB 3TUX QyHKIUN

CreneHn ¢ LEJIBIM ITOKa3aTeneM. buaom
Hrrotona

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

34

35

36

Crernens c LETBIM TTI0Ka3aTeaeM. buaom
HrroTona

Crenennast GyHKIUS C HATypaIbHBIM U

1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk

KonTponbhas pabora: "Crenennas
¢dbyukus. E€ cBoiicta u rpaduk"

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

37

38

39

Apudmernueckuii KOpeHb HATYPATHLHON
CTEIICHU U €ro CBOMCTBA
ApudmeTnuecknii KOpeHb HaTypaIbHOU
CTEIEHU U €ro CBOMCTBA
[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIepXkKalIiX CTETIEHU U KOPHU

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

40

41

42

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
CoJIepKaliX CTENEHU U KOPHU
[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIepXKalIiX CTETIEHU U KOPHU
Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE

METO/BbI PEIICHNS UPPALMOHAIBHBIX
YpaBHEHUN

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

43

HppaunonaneHble ypaBHeHNs. OCHOBHBIE
METO/IbI PEIICHHS UPPALOHATBHBIX
ypaBHEHUU

https://lesson.edu.ru/02.5/10?class=10

44

UppanmonansHble ypaBHeHUs. OCHOBHbBIE
METO/IbI PEMICHNS UPPALMOHATBHBIX

https://lesson.edu.ru/02.5/10?class=10




ypaBHEHUH

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

https://lesson.edu.ru/02.5/10?class=10

5 MPPALMOHAJIBHBIX YPABHEHUN
46 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU https://lesson.edu.ru/02.5/10?class=10
UPPaLMOHATILHBIX YPABHEHUM
47 PaBHOCHIIbHBIE TTEPEXOIbI B PEIICHUU https://lesson.edu.ru/02.5/107?class=10
UPPALMOHAIBHBIX YPABHEHUN
43 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHU https://lesson.edu.ru/02.5/10?class=10
MPPALMOHATIBHBIX YPABHEHUN
CaoticTBa U rpadK KOPHSI N-OW CTCTICHH https://lesson.edu.ru/02.5/10?class=10
49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpaduK KOpHSI N-Oi CTEICHH https://lesson.edu.ru/02.5/10?class=10
50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
Konrponbnas pabora: "CoiicTBa u rpadux https://lesson.edu.ru/02.5/10?class=10
51 KOpPHsI n-oi creneHu. MppannuonanbHele
ypaBHeHHUA"
57 CreneHsb ¢ palluOHAIBHBIM ITOKa3aTeIeM 1 https://lesson.edu.ru/02.5/10?class=10
e€ CBONCTBa
53 CreneHs ¢ pallMOHATIBHBIM TOKa3aTeleM U https://lesson.edu.ru/02.5/10?class=10
e€ cBolicTBa
54 CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U https://lesson.edu.ru/02.5/10?class=10
e€ cBOlCTBa
55 [ToxazarenbHast pyHKIIKS, €€ CBONWCTBA U https://lesson.edu.ru/02.5/10?class=10
rpaduk
56 Hcnonws3oBanue rpadpuka QyHKIUN A5 https://lesson.edu.ru/02.5/10?class=10

pelIeHUs] ypaBHEHUI




Hcnons3oBanue rpadpuka QyHKIUU A5

https://lesson.edu.ru/02.5/10?class=10

57

peLICHUs] ypaBHEHU I

ITokazarenbHble ypaBHEeHUsI. OCHOBHbBIE https://lesson.edu.ru/02.5/10?class=10
58 METO/Ibl PELICHHS] IOKA3aTEIbHbIX

ypaBHEHU U

[Tokazarenbublie ypaBHeHUsI. OCHOBHbBIE https://lesson.edu.ru/02.5/10?class=10
59 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX

ypaBHEHUH

[Tokazarenbubie ypaBHeHUss. OCHOBHbBIE https://lesson.edu.ru/02.5/10?class=10
60 METO/Ibl PEILICHUS TOKA3aTEeIbHbBIX

ypaBHEHU I
61 KoHntposbnas padora: "[lokazaTenpHas https://lesson.edu.ru/02.5/10?class=10

¢ynkuus. [lokasarenbHble ypaBHeHUS"
62 Jlorapudm uucia. Croiictsa orapudbma https://lesson.edu.ru/02.5/10?class=10
63 Tlorapudm wncna. CroficTa Torapudma https://lesson.edu.ru/02.5/10?class=10
64 Tlorapudm uncna. CoiicTsa orapudma https://lesson.edu.ru/02.5/10?class=10
65 JleCSTHIHBIE 1 HATYPATBHBIE TOTApH(MET https://lesson.edu.ru/02.5/10?class=10
66 JleCATHUHbBIE H HATYPATHHBIE JOTapUbMbI https://lesson.edu.ru/02.5/10?class=10
67 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX https://lesson.edu.ru/02.5/10?class=10

Jorapupmbl
68 [TpeoOpa3zoBanue BbIpaXeHH, coepKalux https://lesson.edu.ru/02.5/10?class=10

aorapudmbl
69 [IpeoOpazoBanue BEIpAXKEHUA, COACPIKALIMX https://lesson.edu.ru/02.5/10?class=10

jorapudmbl




Jlorapudmuueckas GyHKUUA, €€ CBOWCTBA U

https://lesson.edu.ru/02.5/10?class=10

70 rpaduk
71 Jlorapudmudeckas GyHKIHs, €€ CBOWCTBA U https://lesson.edu.ru/02.5/10?class=10
rpaduk
7 Hcnonp3oBanue rpaduka QyHKINH 115 https://lesson.edu.ru/02.5/10?class=10
peLICHUs] ypaBHEHU I
7 Hcnonb3oBanue rpaduka GyHKIUN 115 https://lesson.edu.ru/02.5/10?class=10
peLIcHUs] ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE https://lesson.edu.ru/02.5/10?class=10
74 METO/JIbI PEIICHUs JOTapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE https://lesson.edu.ru/02.5/10?class=10
75 METOBI pEIICHUS JIOTapu(HMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBaeHus. OCHOBHBIE https://lesson.edu.ru/02.5/10?class=10
76 METO/Ibl PeIIeHus JorapuPMUIECKUX
ypaBHEHUH
77 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU https://lesson.edu.ru/02.5/10?class=10
norapu(pMHUUECKUX ypaBHEHHIA
73 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU https://lesson.edu.ru/02.5/10?class=10
norapu(pMHUUECKUX ypaBHEHHIA
79 Kontponbnas padota: "Jlorapudpmudeckas https://lesson.edu.ru/02.5/10?class=10
¢yukus. Jlorapupmuueckue ypaBHeHus"
20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC https://lesson.edu.ru/02.5/10?class=10
YKCIIOBOTO apryMeHTa
31 CuHYyC, KOCHHYC, TAHT€HC U KOTAHT€HC https://lesson.edu.ru/02.5/10?class=10

YHUCJIOBOTO apTyYMCHTA




82

83

ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHICJIIOBOT'O apryMEHTa

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

84

Tpuronomerpudeckas OKpyKHOCTb,
OTIpeieIeHue TPUTOHOMETPHUYECKUX
(GyHKLUH YUCIOBOTO apryMEeHTa

https://lesson.edu.ru/02.5/10?class=10

85

86

Tpuronomerpuueckas OKpyKHOCTb,
oIpeziesieHue TPUTOHOMETPUUECKHUX
(GyYHKIMI YHMCIOBOTO apryMeHTa

OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

87

88

OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI

OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

89

90

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

[IpeobpazoBanne TPUTOHOMETPUUECKUX
BBIPAKECHUI

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

91

92

93

[IpeobpazoBaHne TPUTOHOMETPUUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI
[IpeobOpazoBanme TPUTOHOMETPUIECKUX
BBIPAKECHUI

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

94

95

Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN

Pemrenne TpuroHOMeTpUYECKUX YpaBHEHNUN

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10




96

Pemennie TpUroHOMETPUUECKUX YpaBHEHUI

https://lesson.edu.ru/02.5/10?class=10

97

98

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM

PelieHne TpuroHOMETPUYECKUX YpaBHEHUM

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

99

100

Pemienne TpuroHOMETpUYECKUX YPaBHEHUN

PelieHue TpuroHOMETPUYECKUX YpaBHEHUM

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

101

102

103

KonTponbHas pabora:
"TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKHUE ypaBHEHUS"

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
mocJiefoBareIbHOCTEN. Meton
MaTeMaTUYeCKOU UHIYKIIUH
MOHOTOHHBIE U OTPAaHUYCHHBIC

NoCJIeI0BaTebHOCTU. McTopus aHanm3a
OECKOHEYHO MAaJIbIX

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

104

105

Apudmernueckast nmporpeccus

FGOMeTpI/ILIeCKaﬂ porpeccusa

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

106

107

108

beckoHeuHO yObIBaroIasi reoMeTpruIecKast
nporpeccust

CymMa 6eckoHEeuHO yObIBaroIei
FEOMETPUUECKOH IPOTPECCUH

JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLIEHTOB

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

https://lesson.edu.ru/02.5/10?class=10

109

JIMHENHBIN ¥ SKCIOHEHIMAIBHBIN POCT.

https://lesson.edu.ru/02.5/10?class=10




Yucno e. Dopmyrna CI0KHBIX IPOILEHTOB

Hcnonbs3oBanue nporpeccuu st peiieHust

https://lesson.edu.ru/02.5/10?class=10

10 pEaNIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

11 KonTtponbHas pabora: https://lesson.edu.ru/02.5/10?class=10
"[locnenoBarenbHOCTH U Iporpeccun”

112 Henpepbisibie (yHKIMH U HX CBOHCTBA https://lesson.edu.ru/02.5/10?class=10

113 Touka pa3pbiBa. ACUMITOTHI rpaduKOB https://lesson.edu.ru/02.5/10?class=10
byHKUIMMA

114 CaoticTBa (yHKIIMIT HETIPEPHIBHBIX Ha https://lesson.edu.ru/02.5/10?class=10
OTpe3Ke

115 CaoticTBa (yHKIIMIT HETIPEPHIBHBIX Ha https://lesson.edu.ru/02.5/10?class=10
OTpe3Ke

116 Meron MHTEPBAJIOB JUIsl pEeIEHUS https://lesson.edu.ru/02.5/10?class=10
HEPABEHCTB

117 Meroa UHTEPBAJIOB [UIS PELIECHUS https://lesson.edu.ru/02.5/10?class=10
HEPABEHCTB

118 Meroa MHTEPBAJIOB JUIsl pEeIIECHUS https://lesson.edu.ru/02.5/10?class=10
HEPABEHCTB

119 [IprMeHeHne CBOWCTB HEMPEPBIBHBIX https://lesson.edu.ru/02.5/10?class=10
GyHKIMH 115 perenus 3a1a4

120 IIpuMeHeHre CBOMCTB HENPEPBIBHBIX https://lesson.edu.ru/02.5/10?class=10
(byHKUUH 1715 peleHus 3a1a4

121 [TepBasi u BTOpasi MpOU3BOIHBIC (PYHKIINN https://lesson.edu.ru/02.5/10?class=10

122 Ornpenenenne, reOMETPUYECKUM CMBICIT https://lesson.edu.ru/02.5/10?class=10
IIPOU3BOTHON

123 Onpesienente, bu3HuecKuii CMBICT https://lesson.edu.ru/02.5/10?class=10




MIPOU3BOJHOMN

YpaBHeHUE KacaTeNbHOU K TpaduKy

https://lesson.edu.ru/02.5/10?class=10

124 1
byHKIUHA

125 YpaBHeHUE KacaTeNbHOU K TpapuKy 1 https://lesson.edu.ru/02.5/10?class=10
byHKIIIN

126 TIpOM3BOIHBIE HIEMEHTAPHBIX (YHKITHiT 1 https://lesson.edu.ru/02.5/10?class=10

127 TTpOU3BO/HbIE SEMEHTAPHBIX hyHKIHi 1 https://lesson.edu.ru/02.5/10?class=10

128 IIpousBoaHas CyMMBI, IIPOU3BEICHHS, 1 https://lesson.edu.ru/02.5/10?class=10
YaCTHOTO M KOMITO3ULIUU (DYHKIUI

129 IIponsBoHAsE CyMMBI, IPOU3BEICHUA, | https://lesson.edu.ru/02.5/10?class=10
YaCTHOTO M KOMIO3ULIUU (PYHKIIHI

130 IIpousBoaHas CyMMBI, IIPOU3BEICHHS, 1 https://lesson.edu.ru/02.5/10?class=10
YaCTHOTO ¥ KOMIO3ULIUU (PYHKITHI

131 KonTponsHas pabota: "IIponssosmas” 1 https://lesson.edu.ru/02.5/10?class=10

132 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS | https://lesson.edu.ru/02.5/10?class=10
3HaHui: "YpaBHeHUs"

133 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS ) https://lesson.edu.ru/02.5/10?class=10
3HaHui: "OyHKIUNK"

134 YIToroBas KOHTPOJTbHAS PaGoTa 1 https://lesson.edu.ru/02.5/10?class=10

135 IToroBas KOHTPONBHAS paboTa 1 https://lesson.edu.ru/02.5/10?class=10

136 [ToBTOpEeHme, 0000IIEHNE, CHCTEMATH3AIIH : https://lesson.edu.ru/02.5/10?class=10
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136




11 KJIACC

Ne i/

Tema ypoka

[IpuMeHeHne npou3BOIHON K
UCCIICIOBaHUIO (DYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

KoauuecTBO 4acoB

Bcero

DJIeKTpOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://lesson.edu.ru/02.5/11?class=11

[IpuMeHeHne npou3BOIHON K
UCCIIETIOBAaHHIO (DYHKIMI HA MOHOTOHHOCTB
U DKCTPEMYMBI

https://lesson.edu.ru/02.5/11?class=11

[IpuMeHeHne npou3BOIHON K
UCCIIETIOBAaHHIO (DYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[TpumeHeHne NpOU3BOJHON K
UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

[IprMeHeHne npon3BOIHOM K
UCCIJIEIOBaHMIO (QYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

https://lesson.edu.ru/02.5/11?class=11

Haxoxaenne HanbobIIero 1 HANMEHBILETO
3HAaYEHUS HEMPEPbIBHOM (PYHKIINU Ha
OTpe3Ke

HaxoxneHre HanOobIIero 1 HAMMEHbBIIETO
3Ha4YEHUs HeTPepbIBHOM (PyHKIIMU Ha
OTpe3Ke

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11




10

11

Haxoxnenrne HaubobI1ero 1 HAMMEHbIIETr 0
3HAUEHUS HEMPEPHIBHON PyHKIINK HA
OTpe3Ke

Haxoxnenrne HaubobI1ero 1 HaMMEHbIIETro
3HA4YEHUS HeTPEepbIBHOM (PyHKIIMK HA
OTpe3Ke

Haxoxaenre HanOoIbIIero 1 HANMEHBIIIETO
3HAaYEHUS HEMPEPbIBHOM (PyHKLINU HA
OTpe3Ke

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

12

Haxoxnenne HanOobIIero 1 HANMEHBILETO
3HAYCHUS HEMPEPHIBHON (PYHKIIUHN HA
OTpe3Ke

https://lesson.edu.ru/02.5/11?class=11

13

14

15

16

[IpuMeHeHne Npon3BOIHOM s
HaXO0X/ICHUS HAaWIY4IlIero peleHus B
IPUKIIAIHBIX 3a7a4ax

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEro peluieHus B
MPUKJIAAHBIX 3a7a4ax

IIprMmeHeHre nporu3BOIHOMN ISt
ONpeIeTIEHUsI CKOPOCTH U YCKOPEHUS
npoliecca, 3aIaHHoro GopMyJIoN UK
rpaduKom

[Ipumenenre npou3BOIHOM IS
ONpeIeNIEHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

17

Komnosumus ¢pyHkumii

https://lesson.edu.ru/02.5/11?class=11




https://lesson.edu.ru/02.5/11?class=11

18 Kommozurus ¢hyHKImii

19 Kommosummst dyHKImii https://lesson.edu.ru/02.5/11?class=11

20 FCOMeTqueCIfHe o0Opa3bl ypaBHEHUH Ha https://lesson.edu.ru/02.5/11?class=11
KOOPJAMHATHOM IIJIOCKOCTH

71 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha https://lesson.edu.ru/02.5/11?class=11
KOOPJAMHATHOM IIJIOCKOCTH

2 Kontponbnas padota: "UccnenoBanue https://lesson.edu.ru/02.5/11?class=11
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOAHON"

73 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO https://lesson.edu.ru/02.5/11?class=11
epPBOOOPA3HBIX

24 [lepBooOpa3HbIe AeMeHTapHBIX (DYHKITHIA. https://lesson.edu.ru/02.5/11?class=11
[TpaBuna Hax 0k IeHUS IEPBOOOPA3HBIX

)5 [lepBooOpa3HbIe AeMeHTapHBIX (DYHKITHIA. https://lesson.edu.ru/02.5/11?class=11
[IpaBuna HaxOXIEHHS TEPBOOOPA3HBIX

26 WHurerpai. I'eoMeTpru4eCKUl CMBICI https://lesson.edu.ru/02.5/117class=11
WHTErpasa

7 Brrunciienue onpene€HHOro HHTErpasia mno https://lesson.edu.ru/02.5/11?class=11
¢dopmyne Herorona-Jleitbnuia

)3 Brrunciienue onpene€HHOro HHTErpasia mno https://lesson.edu.ru/02.5/11?class=11
dbopmyne Hetotona-Jleitoauia

29 IIpuMeHeHne UHTErpaa 1 HaX 0K ACHUS https://lesson.edu.ru/02.5/117class=11
TIoIIaied TWIOCKUX Quryp

30 [IpruMmeHeHne uHTErpasia 11 HaX 0K IACHUS https://lesson.edu.ru/02.5/11?class=11
00BEMOB reOMETPUYECKHUX TeI

31 [Tpumeps! perenunit uddepeHaITbHbIX https://lesson.edu.ru/02.5/11?class=11

ypaBHEHUU




[Tpumepsl pemennit nuddepeHITuaTbHbIX

https://lesson.edu.ru/02.5/11?class=11

32 .
yYpaBHEHUH
MaremaTuyeckoe MOIeIMpOBaHUE https://lesson.edu.ru/02.5/11?class=11
33 peabHbBIX MPOIECCOB C MOMOIIBIO
nuddepeHIATbHBIX YpaBHEHUH
34 KonTtponsnas padora: "[leppooOpasznas u https://lesson.edu.ru/02.5/11?class=11
uHTerpan”
35 Tpuronomerpudeckue GyHKINHU, UX https://lesson.edu.ru/02.5/11?class=11
CBOWCTBA U TpapuKu
36 Tpuronomerpuueckue GyHKIHH, UX https://lesson.edu.ru/02.5/11?class=11
CBOIiCcTBa U rpaduKu
37 TpuronomeTrpuyeckue QyHKIHH, UX https://lesson.edu.ru/02.5/11?class=11
CBOWCTBA U TpapuKu
33 Tpuronomerpuyeckue GyHKINH, UX https://lesson.edu.ru/02.5/11?class=11
CBOWCTBA U TpapuKu
39 Tpuronomerpudeckue GyHKINHU, UX https://lesson.edu.ru/02.5/117class=11
CBOWCTBA U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX https://lesson.edu.ru/02.5/11?class=11
40 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX https://lesson.edu.ru/02.5/11?class=11
41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX https://lesson.edu.ru/02.5/11?class=11
42 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPHUECKON OKpPY>KHOCTH
43 OT100p KOpHEHN TPUTOHOMETPUUYECKHX https://lesson.edu.ru/02.5/11?class=11

YPaBHEHUH C IIOMOIIBIO




44

45

TPUTOHOMETPHUUECKON OKPY>KHOCTH

Pemienne TpuroHOMETpUYECKUX HEPABEHCTB

Pemrenne TPUTOHOMECTPHUUYCCKHUX HEPABCHCTB

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

46

47

Pemienne TpuroHOMETpUYECKUX HEPABEHCTB

Pemrenne TPUTOHOMETPHUUYCCKHUX HEPABCHCTB

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

48

KonTtponpnas pabdora: "I'paduku
TPUTOHOMETPHUYECKUX (QYHKINH.
Tpuronomerpuyeckue HepaBeHCTBA"

https://lesson.edu.ru/02.5/11?class=11

49

50

OCHOBHBIE MCTOJbI PCHICHUA
IMMOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHBIE MCTOJbI PCHICHUA
IMOKa3aTCJIbHbIX HCPABCHCTB

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

51

52

53

OcCHOBHEBIC MCTOABbI pCHICHUA
MMOKa3aTCJIbHBIX HEPABCHCTB

OcHOBHBIC MCTObI pCIICHUA
MMOKa3aTCJIbHBIX HEPABCHCTB

OcHOBHBIC MCTObI pCHICHUSA
J'IOI‘apI/I(I)MI/ILICCKI/IX HEPAaBCHCTB

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

54

55

56

OCHOBHBIE METO/IbI PEIICHUS
norapu(MUUECKIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS
norapu(pMHUUECKUX HEPABEHCTB

OcHOBHBIC MCTObI pCHICHUA
JIOFapI/I(bMPI‘{eCKI/IX HCEPAaBCHCTB

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11



OCHOBHBIE MCTOJBI pCHICHUA

https://lesson.edu.ru/02.5/11?class=11

> UPPaLMOHATIbHBIX HEPABEHCTB

53 OCHOBHBIE METObI PELICHUS https://lesson.edu.ru/02.5/11?class=11
UPPALMOHAJIbHBIX HEPABEHCTB

59 OcCHOBHBIE METO/IbI PELLICHUS https://lesson.edu.ru/02.5/11?class=11
UPPALMOHAIIbHBIX HEPABEHCTB

60 OCHOBHBIE METObI PELICHUS https://lesson.edu.ru/02.5/11?class=11
UPpaLMOHAJIbHBIX HEPABEHCTB

61 I'padpuaeckue MeTOIBI peIICHUS https://lesson.edu.ru/02.5/11?class=11
MPPALMOHATIBHBIX YPABHEHUN

2 I'paduueckue MmeToabl pemeHus https://lesson.edu.ru/02.5/11?class=11
UPPaLMOHATIbHBIX YPABHEHUM

63 I'padpuaeckue MeToIbI peIICHUS https://lesson.edu.ru/02.5/11?class=11
MOKAa3aTeNIbHbIX YPaBHEHUM

64 I'padpuaeckue MeTOIBI peIICHUS https://lesson.edu.ru/02.5/11?class=11
MIOKa3aTeNIbHBIX HEPABEHCTB

65 I'padmuueckue meTos! peneHus https://lesson.edu.ru/02.5/11?class=11
norapu(MUUECKUX YpaBHEHUN

66 I'paduueckue MeTObI pelIeHus https://lesson.edu.ru/02.5/117class=11
Jorapu(pMHUECKUX HEPABEHCTB

67 I'padmuueckue meTos! penieHus https://lesson.edu.ru/02.5/11?class=11
J0rapupMHUECKUX HEPABEHCTB
['padpuaeckue MeTobI pemeHust https://lesson.edu.ru/02.5/11?class=11

68 MOKa3aTeNbHBIX U JOrapu(PMUUYECKUX
ypaBHEHUU
I'paduueckue MeTo bl peneHus https://lesson.edu.ru/02.5/11?class=11

69 MOKa3aTeNbHbBIX U JOrapuGMUUECKUX

ypaBHEHUU




70

71

72

['padmyeckue METOABI peLICHHS
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPABEHCTB

['padmyeckue METOABI peLICHHS
MOKAa3aTeNNbHbBIX U JIOrapu(OMUUYECKUX
HEPABEHCTB

KontponbHas pabdora: "MppanuoHanbHele,
HOKa3aTesbHbIE U JJorapudmMuieckue
HepaBeHCTBA"

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYeCcKast HOpMBI 3arucu
KOMIUIEKCHOTO YHCIIa

https://lesson.edu.ru/02.5/11?class=11

74

75

76

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYecKast HOpMBI 3arucu
KOMIUIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU
ApudmeTrnueckne onepanuu c
KOMIUIEKCHBIMU YHCIIAaMU

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

77

78

79

N3o0paxeHue KOMIJIEKCHBIX YHUCET Ha
KOOPAMHATHOM IIOCKOCTH

N300pa’keHre KOMIUIEKCHBIX YUCeN Ha
KOOpPJMHATHOM INIOCKOCTH

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

80

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOTO YHCIIa

https://lesson.edu.ru/02.5/11?class=11




81

82

[TprMeHeHrne KOMIUIEKCHBIX YHCEI JUIs
perieHus (GU3NIECKUX ¥ TEOMETPHIECKHUX
3a1a4y

KoHnTtposnbHas pabora: "KoMruiekcHbie
yucna"

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

83

84

Harypasbnsle u 1iensie yucna

HaTypaJ'IBHBIC U LCJIBIC YHCIIa

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

85

86

87

HpI/IMGHeHI/Ie IMPU3HAKOB ACIIMMOCTH LCIIbIX
YHUCCJI

HpI/IMeHeHI/IC IMIPHU3HAKOB ACJIMMOCTHU LECJIbIX
YHCCII

[IpuMeHeHne MPU3HAKOB JACITUMOCTH IETBIX
yucen: HOJl u HOK

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

88

89

90

HpI/IMGHeHI/Ie IMPU3HAKOB ACIIMMOCTH LCIIbIX
gucen: HOJl m HOK

HpI/IMeHeHI/IC IMPU3HAKOB ACIIMMOCTHU LCIIbIX
YUCCII: OCTATKU 1O MOAYJIHO
HpI/IMeHCHI/Ie IMPU3HAKOB ACIIMMOCTH LECIIbIX
YUCCII: OCTATKU 1O MOAYJIHO

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

91

92

93

IIprumeHeHne NPU3HAKOB JETUMOCTH LIEJIBIX
4yycell: anropuT™ EBKnaa i pereHus
3aJ1a4d B IEIBIX YHUCIax

KonTtponbHas padora: "Teopus nenbx
yucen"

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11



94

95

CucreMa 1 COBOKYMHOCTh ypaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
CJIEJICTBUS

OcCHOBHBIE MCTOABI pCHICHUA CUCTEM U

COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

https://lesson.edu.

https://lesson.edu.

ru/02.5/11?class=11

ru/02.5/11?class=11

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MpPalMOHAIBHBIX
ypaBHEHUH

https://lesson.edu.

ru/02.5/11?class=11

97

98

99

OCHOBHBIC MCTOABI pCICHUA CUCTCM U

COBOKYITHOCTEW MOKA3aTEIbHbIX YPABHEHUI

OCHOBHBIE MCTOJbI PCIICHUA CUCTEM U

COBOKyrIHOCTCﬁ ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMU4ecKux
YpaBHEHUU

https://lesson.edu.

https://lesson.edu.

https://lesson.edu.

ru/02.5/11?class=11

ru/02.5/11?class=11

ru/02.5/11?class=11

100

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUuecKux
ypaBHEHUU

https://lesson.edu.

ru/02.5/11?class=11

101

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHBIX 00JaCTeH HayKH U pealibHOMN
JKU3HHU, HHTEPIIPETALs TOJTY4EHHBIX
pe3yJIbTaToB

https://lesson.edu.

ru/02.5/11?class=11

102

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3aMyYHbIX 00JacTel HayKH U peaibHOM
JKW3HHU, MHTEPIIPETALUs TOITYYeHHBIX
pE3yJIbTaTOB

https://lesson.edu.

ru/02.5/11?class=11



[IprMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3aj]1a4y 13

https://lesson.edu.ru/02.5/11?class=11

103 pa3IMYHBIX 00J1aCTe HAYKH U peallbHOM
YKU3HU, UHTEpIPETaLUs I0Ty4YEHHBIX
pE3yJIbTaTOB
KoHntposbhas padora: "Cuctemsl https://lesson.edu.ru/02.5/11?class=11
104 paloHaIbHBIX, HPPALMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI"
105 PaunoHANBHBIE YPABHEHUS C TAPAMETPAMH https://lesson.edu.ru/02.5/11?class=11
106 PanuonanbHbie HEpaBEHCTBA C https://lesson.edu.ru/02.5/11?class=11
napaMmerpamu
107 PAIMOHATLHBIE CHCTEMBI ¢ IIAPAMETPAMH https://lesson.edu.ru/02.5/11?class=11
108 HppanuonaibHble ypaBHEHUS, HEPABEHCTBA https://lesson.edu.ru/02.5/11?class=11
C mapameTpaMu
: ?2class=
109 MppalHoHaNbHbIE CHCTEMBI C TTApaMETpaMi https://lesson.edu.ru/02.5/11?class=11
110 [Toka3arenbHble ypaBHEHUs, HEPABEHCTBA C https://lesson.edu.ru/02.5/11?class=11
napameTpamu
111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU https://lesson.edu.ru/02.5/117class=11
112 Jlorapudmuueckue ypaBHEeHUS, https://lesson.edu.ru/02.5/11?class=11
HEPABEHCTBA C ITapaMeTpaMHu
113 Jlorapudmudeckue CUCTEMBI ¢ https://lesson.edu.ru/02.5/11?class=11
napaMeTpamu
114 TpUroHoMeTpUYECKUE YPABHEHUS C https://lesson.edu.ru/02.5/11?class=11

napameTpamu




115

116

TpuronomeTpuyeckrue HepaBEHCTBA C
napaMeTrpamu

TpuronomeTpuyecKrue CUCTEMBI C
napaMeTpamu

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

117

IToctpoenue u uccnenoBaHue
MaTEMaTUYECKUX MOJENIEN peaJIbHbIX
CUTyalUi C IOMOUIBIO YPABHEHUH C
napaMeTpamu

https://lesson.edu.ru/02.5/11?class=11

118

IToctpoenue u uccinegoBaHue
MaTEMaTUYECKNX MOJEIIEH peabHbIX
CUTYyalMi C IOMOUIBIO CUCTEM YPABHEHUH C
napameTpamu

https://lesson.edu.ru/02.5/11?class=11

119

120

121

IToctpoenue u uccinegoBaHue
MaTEMaTUYECKNX MOJEIIEH peabHbIX
CUTYyalMi C IOMOUIBIO CUCTEM YPABHEHUH C
rapameTpamu

KonrtponbHas pabora: "3agauu c
napamerpamu”

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHu: "YpaBHeHus"

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

122

123

124

[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHuil: "YpaBHeHMs. CuCTEMbl ypaBHEHH'"
[ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHuii: "HepaBencrsa"

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

https://lesson.edu.ru/02.5/11?class=11

125

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrtna"

https://lesson.edu.ru/02.5/11?class=11




126 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AT 1 https://lesson.edu.ru/02.5/11?class=11
3HaHuii: "HepaBencrtna"

127 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1 https://lesson.edu.ru/02.5/11?class=11
3HaHuii: "[IponsBoaHas u e€ npumeHenue"

128 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS ) https://lesson.edu.ru/02.5/11?class=11
3Hanuii: "lIponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 1 https://lesson.edu.ru/02.5/11?class=11
3Hanuii: "lIponsBoaHas u e€ npumeHenue"

130 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1 https://lesson.edu.ru/02.5/11?class=11
3HaHuii: "MHTerpan u ero npuMeHeHue"

131 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS | https://lesson.edu.ru/02.5/11?class=11
3HaHui: "OyHkun"

132 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 A 1 https://lesson.edu.ru/02.5/11?class=11
3HaHui: "OyHkun"

133 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL | https://lesson.edu.ru/02.5/11?class=11
3HaHui: "OyHkIUK"

134 YITOroBas KOHTPOJTbHAS PaboTa 1 https://lesson.edu.ru/02.5/11?class=11

135 HToroBas KOHTpOJIbHAsA paboTa 1

136 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3ALIH |
3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHETr0 0o01Iero 06pa303a}mﬂ

Uuncna 1 BEIUKUCICHUS

1.1

OnepupoBaTb MOHATUSAMM: PpALUOHATIBHOE U JEUCTBUTENBHOE YMUCIIO,
OOBIKHOBEHHAS U ICCATHYHAS IPOOb, IPOIICHTHI

1.2

1.3

BemonuaTe  apudmerndyeckue  OmepanM € PAalMOHATIBHBIMH U
JICHCTBUTEIIHBIMU YU CIIAMU

BrimonHsaTe HpI/I6J'II/I)KéHHLIC BBIYUCIICHUS, UCIIOJIB3YA IIpaBUJIa OKPYIJICHUA,
ACJIaTh IPUKHUIKY U OLICHKY PE3yJIbTaTa BBIYHCIICHUM

1.4

OnepupoBaTh MOHATHSMM: CTENEHb C IEJIBIM I10Ka3aTeJeM, CTaHAapTHas
¢dopMa 3amMcu JEHCTBUTENIBHOTO 4YMCIIA, KOPEHb HATypaJbHOM CTEIEHH;
UCIOJIb30BaTh MOAXOJANIYI0 (OpMY 3aIUCH JACHCTBUTEIBHBIX YHCEN UL
pelLIeHHs IPAKTUYECKHX 3a/1a4 U IIPEACTABICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YIJIa;
UCNONB30BaTh  3alMCh  IPOM3BOJIBHOIO  yIjla  4Yepe3  OoOpaTHbIE
TPUTOHOMETpHUYECKHE (PYHKIUU

2.1

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpPaBHEHHUE, HEPaBEHCTBO, LEJOE,
palMOHAIIBHOE, MppaLMOHAIIBHOE YpaBHEHHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

22

BoinonHsATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U pelllaTh
TPUTOHOMETPUYECKNE YPABHEHUS

2.3

24

BoimonHaTe npeobpa3zoBaHus LENbIX, PAlMOHAIBHBIX U MPPALMOHAIBHBIX
BBIDAKEHUM UM pelmaTbh OCHOBHBIE THIIBI LEJIbIX, PAalUOHAIBHBIX H
MPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTL YpaBHCHHA W HCPABCHCTBA [JII PCHICHUA MATCMATUYCCKUX
3aZlaq 1 3aa4 U3 pa3JINYHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HU

2.5

MogenupoBaTh peanbHBIE CHTYalldd Ha SI3bIKE aireOpbl, COCTaBIIATH
BBIPAKEHHUsI, YPAaBHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJa4M, MCCIEI0BATH
MOCTPOCHHBIE MOJEIHU C HCIIOJIH30BAHUEM arapara alireopsl

3.1

OyHKIMH U TpaduKu
OnepupoBaTb MOHATUAMH: (QYHKIHS, cIOCOOBI 3agaHusl (QYHKIIMH, 00JIaCTh
ONpeNeieHuss W MHOMKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢yHKIUH,



B3aUMHO 0OpaTHbIe QYHKINN

OnepupoBaTh MNOHATUSMHU: YETHOCTH W HEUYETHOCTh (QYHKIHMH, HYIH

32 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 119 pEIICHUST ypaBHEHHUI
34 CrpouTth U yuTaTh rpaduKy TUHEWHOW (PYHKUINH, KBAAPATHUYHONU (PYHKIIUH,
CTETIeHHO! (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA [AJI1 HUCCIEOOBAHMS TPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUH 3aJad M3 JPYruxX y4eOHBIX MpPEeIMETOB U
pealbHOM JKMU3HH, BBIpaXaTh (OpMyIaMu 3aBUCIMOCTH MEX]Ty BEITMIHHAMH
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh TMOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyeckas |
’ reoMeTpHuuecKas Iporpeccun
40 OnepupoBaThb TOHATUAMHU: OECKOHEYHO YyOBbIBaIoOlash TeoMeTpUYecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yObIBAIOIIEeH reOMETPHUECKON MPOTrPECCHH
43 3amaBaTh MOCIE0BATEIIBHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCIENOBAaTENILHOCTEH W Mporpeccuid s
’ pelIeHNs peallbHbIX 3aJa4 IPUKJIaJHOI0 XapaKTepa
5 MHosxecTBa U JIOTHKA
5.1 OrniepupoBaTh NOHITHAMHU: MHOKECTBO, ONIEPAIIMN HA/I MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHUCaHUs
5.2 pealbHBIX MPOIIECCOB U SBJICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX Y4eOHBIX
PEeIMETOB
53 OnepupoBaTb  MOHATUSAMHU:  ONpENEIEHUE,  TEOpema,  CJEJICTBHE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon v
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOTrPaMMBbI CpeIHero o01ero 00pasoBanus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSMM: HaTypalbHOE, LIEJI0€ YHUCIO0; HCIOIb30BaTh
1.1 NPU3HAKA JEIUMOCTH MENbIX YHCEN, PAa3JIOKEHUE YMCIa Ha IPOCTHIE
MHOXKHUTENH JIJIsl pEeIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATHEM: CTENEHD C PALIMOHAIBHBIM OKA3aTeIeM
13 OnepupoBaTh MOHATHIMH: JorapudM 4Yucia, AECITUYHBIE U HATypalbHbBIC
' JorapumMel
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpumeHsTh CBOICTBa CTemeHW Jis MPeoO0pa3oBaHUS — BBIPAKCHHIA,



ONCprUpOBaTh MOHATHUAMHU: TIOKA3aTCIIbHOC YPABHCHUC U HCPABCHCTBO,
pe€miaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPAaBCHCTB

22

2.3

Bemonnaate mpeoOpa3oBaHUS BBIPAKEHHH, COJACPXKAIIUX JIOTaprU(MBbI;
OIIEPUPOBATH MOHATHUAMU: JIOTApU(MHUUECKOE ypaBHEHHWE U HEPABEHCTBO;
penaTb OCHOBHBIE THITBI JTOTapU(PMHUUECKUX YPABHEHUH 1 HEPABEHCTB

HaXOI[I/ITB PEIICHUA HpOCTCﬁMHX TPUTOHOMECTPUUCCKHNX HCPABCHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHMH U €€ pEIlCHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJI PEIICHUS IPAKTHYECKUX
3aj1a4

2.5

2.6

Haxoauts pemeHus mpoCTeUIINX CUCTEM U COBOKYITHOCTEH PAallMOHAJIBbHBIX
YpaBHEHUI U HEPABEHCTB

MogenupoBaTh peajbHbIE CUTyallUM Ha s3blKe anreOpbl, COCTaBIATh
BBIPAXCHMSI, YpaBHEHMS, HEPAaBEHCTBA U CHUCTEMBI 10 YCIOBUIO 3aJauH,
HCCJIEIOBATh ITOCTPOEHHbBIE MOJIEJIN C UCIOIb30BAHUEM allapara ajareopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEepHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH SKCTpeMyMa (YHKIUH, HauOoJblIee M
HaMMEHbIIIee 3Ha4eHUs1 (QYHKIMHA HA TPOMEXKYTKE; HUCIOJIB30BATh WX JUIA
uccie1oBaHus (QYHKIMH, 33JaHHOU TpaduKOM

3.2

33

34

OnepupoBaTh NOHATHAMH: TPapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHOMN
IJIOCKOCTH U MCIIOJIb30BATh JUUIS PELICHHs] YPABHEHU U HEPABEHCTB

N300paxaTth Ha KOOPAUHATHOM IIOCKOCTH TpadUKH JTMHEWHBIX ypaBHEHUI
Y UCIIOJIb30BATh UX JIJISl PELICHUS CUCTEMbI JIMHEHHBIX YPaBHEHUI
Ucnonws3oBarh rpaduku GYHKIMA [ WCCIEAOBAHHUS IIPOLIECCOB U
3aBUCUMOCTEHN U3 APYTUX YUEOHBIX AUCIUILINH

4.1

4.2

Hauana matemaTnyeckoro aHaiusa

OnepupoBaTh MOHATUSAMU: HETIpepbIBHAs (QYHKINSA, TPOU3BOIHAS (DYHKIINH;
UCIOJIb30BaTh T'€OMETPHUECKUN U (PU3NYECKHIA CMBICT HPOM3BOJHOU JUIA
peleHus 3a1ad

Haxomute  mpou3BoaHbIE  3JEMEHTAPHBIX  (YHKIUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BECHHS], YACTHOTO (PYHKIIUH

43

4.4

4.5

Ucnonp3oBath  NpOM3BOAHYIO Ui HUCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSITh PE3yJIbTaThl HCCIEJOBAHMS K
MOCTPOEHHUIO IPpapUKOB

Hcnonws3oBaTh MOPOU3BOAHYIO IJId HAXOXKACHUA HAWIYUHICTO PCHICHUSA B
MPUKIIAAHBIX, B TOM YHUCJIC COUUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OHCpI/IpOBaTL INOHATHUAMMU nepBoo6pa3Has{ U HUHTCrpall; TIOHUMATb
I‘eOMCTpI/I‘-ICCKI/Iﬁ n (I)I/I3I/I‘-IGCKI/II\/'I CMBICJI UHTCIpaJia

4.6

Haxoauts nepBooOpasHble JIeMEHTAPHBIX (YHKIMMA, BHIYUCISATH UHTETPAJ
no popmyne HetoTona — JleitOuuna




4.7

Pemate mpukiagHbIC 3a1a4M, B TOM YHCIE COIMATBHO-I)KOHOMHUYECKOTO U
(bu3MIeCKOro Xxapakrepa, CpeICTBAMH MaTeMAaTHIECKOTO aHaIH3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Hucna v BBIYUCICHUS
Panuonanehple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOU, IMPOLIEHTHI,
11 OeCcKOHEUHbIE NTepUOANYECKHE IpoOU. Apr(pMeTHIecKre oNepalnnun ¢ palMoHaIbHbIMU
' yucIaMu, IpeoOpa3oBaHusl YUCIOBBIX BblpaxkeHul. [Ipumenenue apoGeil 1 npoueHToB
JUIs PEeLIeHUs IPUKIIaJHBIX 33/1a4 U3 pa3jInYHbIX OTpAciel 3HaHUM U peanbHOM KU3HU
JeiicTButenpHble yncia. PanmonaneHble U HppalMoOHaIbHbIE Ykciia. ApudmMeTnyecKkue
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YucinaMu. [lpuGnukEHHBIE BBIUUCIEHMS, IpaBUiIa
OKpYTJICHUs, IPUKUIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHHUH
Crenensb ¢ nienbiM nokaszaresneM. CtangapTHas popmMa 3anucu AeiCTBUTENFHOTO YHCIA.
1.3 | Hcnonb3oBanue noaxonsuie (Gpopmbl 3alucu AEHCTBUTENbHBIX YUCEN I PEICHUs
IIPAKTUYECKUX 3a7a4 U NPEACTAaBIECHUS JaHHbIX
14 Apudmernueckuii KOpeHb HaTypaibHOH cremeHu. JleiicTBusi ¢ apupmMeTHdecKuMu
' KOPHSIMUM HaTypaJlbHON CTENEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YNCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHUs
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
2.4  Pemenue 1ensix U ApoOHO-pALMOHATBHBIX YPABHEHU U HEPABEHCTB
2.5 Pemrenne nppalinOHAIBHBIX YPaBHEHNUN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUYECKUX YPAaBHEHUM
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a/1ad U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIUHU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkiuu. BzaumHO oOpaTHbIE
' GyHKIUH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmu ¢dyHknum.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUN
3.3 CrenenHast QyHKIMS ¢ HATypaJIbHBIM U LIEJIBIM MOKazatesneM. E€ cBolicTBa U rpaduk.




CgoiicTBa u rpaduk KOpHS n-0il cTeneHn
14 Tpuronomerpuyeckass OKPYKHOCTb, OIpeAeJeHHEe TPUTOHOMETPUUECKUX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBarenbHOCTH, CIOCOOBI  3aJaHUs  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccud. beckoneuHo yObIBaromas
4 |~ TEOMETpHYECKasd NPOrpecCHs. Cymma OecKOHEUHO YOBIBAIOIIEH TI€OMETPUYECKOM
' nporpeccud. @dopmyna CIOXKHBIX NpOUEHTOB. lcnosp30BaHHWE NPOrpeccUM Ul
pEeIlIeHUs PEATIbHBIX 3a]a4 IPUKIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara [jIsi ONHMCAHUS PealbHbIX
MIPOLIECCOB U SABJICHUM, PU PEIICHUH 3aa4 U3 IPYTUX yU4eOHBIX MIPEIMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LETIbIX YHCe
1.2 Crenens ¢ palluOHAIBHBIM MOKa3aresaeM. CBOKCTBA CTETICHH
1.3 Jlorapudm yucna. JlecaTuaHbie U HaTypaIbHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXeHH, CoepKalUX JTorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoiepKAILUX CTEIIEHU C pAallMOHAJIbHBIM [TOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
r 6 CucTtembl TUHEHHBIX YpaBHEHUN. Pelienne npukiiagHbiX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTemMbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a]1a4
' W 3aJ1a4 U3 pa3IMuHbIX 00IacTel HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynknus. [lepuonnyeckue ¢GyHkuU. [IpoOMEXKYTKH MOHOTOHHOCTH (YHKITUH.
3.1 MakcumMymMbl ¥ MUHUMYMBI QyHKIUH. HanOomnbiiee M HauMeHbIee 3HAUYCHUE
(GYHKIINHY Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U rpaduKu



3.3

[oxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU

34 Hcnonp3oBanue rpadukoB GyHKIUHN A1 pEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBhI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEIMETOB H
peaIbHOM KU3HU
4 Hauana maTtemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [TpousBogHbie 3nMeMEHTApHBIX (PyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHHS U YACTHOTO (QYHKIUI
[IpumeHeHre mTPOU3BOIHOM K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKkcTpeMyMbl. HaxosxaeHne HauOOoJbIIEro M HaMMEHbLIEro 3HayeHUs (yHKIUU Ha
OTpe3Ke
[IpuMeHeHnne MpOU3BOIHOMN /JIsI HAXOXKICHUS HAWIYUYIIEro PEIICHUS B MPHUKIATHBIX
4.5 3amadax, JUIS ONpEIENICHHs CKOPOCTH TIpolecca, 3aJaHHOro (QOopMyson wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKuil CMbICI. BblyricieHue UHTErpana mo

dopmyne Hetorona — JleiiOnuna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOopMyJIUpPOBAaTH U ONEPUPOBATh MOHATUAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMa, CJIEACTBHE, CBOMICTBO, IpPU3HAK, JI0KA3aTelbCTBO,
paBHOCUIIbHBIE (OPMYIHUPOBKYU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKOH WHIYKIINH,
IMPOBOAUTDL AOKA3aTCJIILHBIC pAaCCYXKACHUS IPHU PCIICHHUH 3a/1a4, OICHHUBATb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
IMOHATHUAMU. MHOXCECTBO, IMOAMHOKCCTBO, OII€palluyi HaJl MHOXCCTBAMMU;
YMEHHE UCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJICHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBsA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIIO, LEJNOE YHCIIO,
CTENEHb C LIEJBIM MTOKA3aTeNIEM, KOPEHb HATYPAJIbHOW CTENEHH, CTETIEHD C
palMOHAJIBLHBIM MTOKA3aTeIeM, CTENEeHb C JAEHCTBUTENBHBIM I1OKa3aTelIeM,
JorapupM UuCla, CHHYC, KOCHHYC M TaHTEHC MPOU3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJIO, DPAllMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbIIUH 00Iunit
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1ay; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULHOHHBIMU CHCTEMaMH
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsAMH M Jorapupmamu, mnpeoOpa3oBaHus APOOHO-
palOHaJIbHBIX ~ BBIPDAKEHUH;  yMEHUE  ONEpUpOBaTh  IMOHATUSAMU:

nocCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘{CCKaH nmporpeccust, TreoMETpUYICCKad



nporpeccusi, OeCKOHEYHO yObIBaroIlasi TreoMeTpudecKkas MpOTrpeccHs;
YMEHHUE 3a/laBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C I[TOMOIIbBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3amucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MPOU3BOJIUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEpPUpPOBATH
NOHATUSMU:  MaTpuia 2X2  u  3X3, onpeienuTeab  MaTpULbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OITPCACIIUTECIIA

YMenue ONCprUpoOBaTh MHNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOFapI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HCpPaBCHCTB W CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCpAaBCHCTBA M CHUCTEMBI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATCMAaTUUYCCKHX

3aJlad 1 3aaa4 U3 pa3INdIHbIX obnacreit HAyYKH U peaHBHOﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIUHU, KCTpeMyM (yHKIMH, HanOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GyHKLMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NepBOOOpa3Has, ONpeaeNEHHbII
UHTErpajl; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUNCIATH  NPOM3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIUMN (YHKIMHA, HAXOAWUTh YpaBHEHME KacaTeJbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIL;
YMEHHUE HCIIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHUH,
HaXOJUTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs QYHKIHM;, CTPOUTh
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BaHMEM arapara MaTeMaTHYecKOoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXKACHUS HAWIy4dlIero
pellieHusT B NPHUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

bu3HYecKuX 3a/1ayax; HAXOIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaga;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIHMPOBAHUA C

noMoIbI0 AU PepeHInanbHbIX YpaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK PyHKIMH, 0OpaTHAs (YHKIHS,
KOMITO3ULMS (DYyHKUMH, JTUHEeHHas (QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHAas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHEe (DYHKIWH, MOKa3aTelbHas U
Jgorapupmuueckas (yHKIHUW; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMNOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHsI MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 pealbHOU
KU3HH; BBIpaKaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA M Tpaduku (QyHKUMH Ui pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJOTH, 3a/1a4d U3 00JAaCTH yIpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHHUS, YPAaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HUCCIENOBATh IIOJY4YEHHOE pELICHUE U
OLICHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAYKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHEe apupMEeTHUecKoe, MeAUaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpMallnIO, MPEICTAaBICHHYIO B Ta0IMIaX, Ha AMarpaMmax, rpaukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IIPOLIECCOB U SIBJIEHUH; MPEACTABIATh
UHPOpPMALMI0 C [OMOIIBIO TabaMIl W  JAuarpaMM; HCCIElI0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCIIE C TIPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpa)UuecKu MUCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C MOMOLIBIO JUuarpamMm pacCCruBaHUA U JIMHENHOMN perpeccun

YMeHue ONnepUpoBaTh IOHATUAMH: CIyYaWHBIA OIBIT W CIlydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YaWHOTO COOBITHS; YMEHHE BBIYUCIIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpaUUecKuX METOJI0B; IPUMEHSIThH
GOpMyIBI CIOKEHHSI U YMHOXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BepossTHOCTH, hopmyny bepHysmm, koMOMHAaTOpHBIC (AKThl U (GOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pACHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHUEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyuallHOW  BENIMYHMHBI, (QYHKIHMUA  pPaCUpelelieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN JIJIs pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI; yMEHUE TPUBOJUTH MPHUMEPHI MPOSBICHHUS 3aKOHA
OOJBIIMX YHCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHUE
OIEPHPOBATH TMOHITUSMHU: COYCTAHUE, MEPECTAHOBKA, YHCIO COUCTAHUHU,
YUCII0  TEPecTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJl, TpEXIPaHHBIM Yroj, CKpPEeIUBAIOIIUECS NPSMbIE, NapalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MEXAay IIPAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY INPSIMbIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIB30BaTh MPHU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPCMbI ITNUIAHUMCTPUH, YMCHHUC OILICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C TOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaThb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3aa94U

10

YMeHue omepupoBarh MOHATHUSAMU: IIOMEAAL (GUTYPBI, 00BEM (UTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajuienenunea, MNpu3Ma, NHpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHIAP, KOHYC, Imap, cdepa, miomanb chepsl, II0maIb
MOBEPXHOCTU TMHUPAMHIBI, TPU3MBI, KOHYyCa, LUIUHApPA, O0BEM Kyda,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, TPU3MBbL, UWIUHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHUS KOHycCa W IHIUHAPA,

napauiCibHbIE OCH HWJIXM OCHOBAaHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss  cepbl, IWIMHIApPA, KOHYCa; YMEHUE CTPOUTbh CEueHHUe
MHOTOTpaHHHMKa, M300paXkaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs U3ydaeMbIX (PUTYp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUUECKUX (Uryp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE NPOBOAUTH KiaccuPukanuioo Guryp 1o
pa3NIMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh TOHATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MoA00Us, MOA00HBIE GUTYPBI; yMEHUE
pacrmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh T€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/a4; HAXOAWTh T€OMETPUYCCKHE BEIWYHMHBI (JJUHA, YTOJI,
oAb, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU; YMEHHE BBIUUCISITH T€OMETPUUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIONIAJb TOBEPXHOCTH), HCHOJB3YS
W3YYCHHBIC (OPMYIBI MU METOABI, B TOM YHCIE: TUIOMAJb MOBEPXHOCTU
nUpaMUIbl, TPU3MBbI, KOHYCa, IWIMHApA, TUIoniaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — TIapaJUIeNIeNuIela, TUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, m1apa; YMCHHUEC HAXOAUTb OTHOLICHHUE 00BEMOB HO,I[O6HBIX (1)I/Il“yp

12

13

YMeHnue ONCpUPOBATH TOHATUAMMU: IPAMOYTOJIbHAA CUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKAY
BCKTOpaMHu; YMCHUC HUCIIOJIb30BATb BCKTOPHHﬁ )41 KOOpI[I/IHaTHHﬁ METOJ

JJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 U 3aJia4 JPpYTUx y‘IG6HBIX npeaMETOB

YMeHnue BLI6I/IpaTB HO,ILXO,I[HH_II/II‘/’I MCTO AJId pCIICHUA 3aJa4r; IOHUMaHHUC
SHAYUMOCTH MATEMATHKH B HW3Y4YCHHUU TIPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHUC pacClio3HaBaTbh IMPOABIICHHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKU



INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJbHOW CTETIEHU
L4 Crenens ¢ nensiM nokaszareneM. CTelneHs ¢ pallMOHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm umcna. [lecaTndynble U HaTypaibHbIe JOrapupMbl
JeiictBuTtenpHble uyncna. ApudMmeTuyeckue onepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHEHUs
24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuieckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu



Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkuuu. B3aunmuo oOpaTHbIE

> ¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl U1 MHUHUMYMBl GyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
13 CreneHHass GYHKIMS C HaTypalbHBIM M II€JBbIM MOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyIa CII0KHBIX POLIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxxneHne HanOONbIIero U HaUMEHBINEro 3HaueHUs (yHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 @durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anumos [11.A.Anrebpa 1 Hadalla MaTemMaTuyeckoro anaiausa, 10-11 kmacc.
VYyeOHuk 11 00111e00pa3oBaTeNbHBIX OpraHu3anuii (0a30BbIi U yriTyOJIeHHBIN
ypoBHH) .-M.:ITpocsenienue,2020

METOAUYECKHUE MATEPHUAJIbI IS YYUTEJA

1. Anre6pa u Havyana ananu3za. 10 -11 xi.: 3agaunuk q1s
obmeoOpa3oBarenbHbIX yupexaeHuit/A.I'. Mopakosuy, JI.O. [lenumena, T.A.
KopemkoBa. — M.: Muemo3uHna, 2013 Mopakosuu A.I'.ITocobue nis
yunteneil. — M.: MHemo3uHa, 2014

2. Mopakosuu A.I'., Tynbuuckas E.E. Anre6pa u Hauana ananmza 10 -11
kiaccel. Kontposnbabie paboTel. — M.: Muemo3una, 2020t

3. Anekceesa E. E. InTepakTiBHBIE 1a00paTOPHO-TIPAKTUUECKHE PAOOTHI.
VYueonslii npeamer «MaTeMatuka». YTiryOsieHHbIN ypoBeHb, 10—11 kiacchr:
MeTouyeckue pekoMenaanuu s yuurenei / E. E. AnekceeBa. — M.
OI'BHY «MucTtuTyT cTpareruu pazsutus oopazoanusi PAOy», 2023.

4. Pocnosa JI. O. Anekceesa E. E., byuko E. B., Kapamosa 1. . MaremaTtuka
(yriyOnennsiid ypoBeHb). Peanuzanus tpedoBanuit ®1'OC 0CHOBHOIO 0011IETO
oOpazoBaHus: MmeToandeckoe nocoodue ais yuurens / JI. O. Pocnosa, E. E.
AunekceeBa, E. B. byuko u np.; nox pex. JI. O. Pocnosoii. M.: ®I'bHY
«MHCTUTYT cTpaTeruu pa3BuTHs oOpa3zoBaHus», 2022. — 143 c.

5. Pocnosa JI. O., Anekceesa E. E., byniko E. B. Maremaruka. Peanu3zanus
tpeboBanuii ®I'OC ocHOBHOTO 0011IETO 00pa30BaHMS: METOIMYECKOE TTOCOOHE
s yaurens / JI. O. Pocnona, E. E. Anekceesa, E. B. byiko; mox pex. JI. O.
Pocnosoii. — M.: ®I'BHY «HcTUTYT cTpaTeruu pa3BuTusi 00pa3oBaHUN,
2022. - 264 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. https://lecta.rosuchebnik.ru O6pazoBatenbnas margopma LECTA — onnaiin
o0pa3oBaTeNbHBIN MPOEKT.

2. http://fipi.ru «DenepanbHblili UHCTUTYT MEAATOTMYECKUX U3MEPEHUID

3. http://school-collection.edu.ru Enqunas xomnexus uppoBbix
00pa3oBaTeNbHBIX PECYPCOB.



4. http://www.math.ru CaliT mocBsIeH MareMaTiKe (1 MaTeMaTHKaM).
5. https://resh.edu.ru/ Poccuiickas 351ieKTpOHHAs IIKOJIA.

6. https://ege-study.ru EI'D-Crynus
7. https://ege.sdamgia.ru Cnam ['MA: Pemry EI'D
8. https://foxford.ru/ Ounaitu-mkomna ®oxchopa

9. http://college.ru/matematika/http://www.uztest.ru
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