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MNOACHUTEJIBbHAS 3AIINCKA
PabGouass mporpamma  yueOHOro Kypca «AnreOpa W Hayana
MaTeMaTUYECKOro aHajin3a» yriayOJE€HHOro ypoBHs s oOyvaronuxces 10 —11
KJIACCOB COCTaBJIEHA B COOTBETCTBUU C

e npukazoM MwuHucrepcrBa npocsemenus Poccuiickon dPenepanuun
oT 9 oktsa6ps 2024 roma Ne 704 «O BHeceHWM W3MEHEHUHI B
HEKOTOpbIE MpuKa3bl MuHHUCTEpCTBA MpocBemeHuss Poccuiickon
Oenepanuu,  Kacaromuecs — deaepalbHbIX  00pa30BaTeIbHBIX
IporpaMM HavyaJbHOrO OOLIEro oOpa3oBaHUs, OCHOBHOTO OOIIETOo
oOpa3zoBaHUs u CpEIIHETO o01ero o0pa3oBaHMs»
(3apeructpupoBano B Muntocte Poccun 11.02.2025 Ne 812200),
KOTOpPHIi ~ BHEC  u3MeHeHHs B  ¢eaepaibHble  OCHOBHBIC
o0111e00pa3oBaTeyibHbIe MPOrpaMMBbl, BCTyIAOIME B cuily C 1
ceHnts6ps 2025 rona;

o ®denepanibHOM pabouel MporpaMMoN IO Y4eOHOMY TIPEIMETY
«Anrebpa W Havajga MaTeMaTHYECKOro aHaiau3a (yriayOaéHHbBIN
ypoBeHb)» Ha ypoBHe COO.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

VY4eOnblii Kypc «Anredpa U Havajla MaTEMaTUYECKOTO aHaJInu3a» ABIISIETCS
OJIHUM M3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CPEIHEro o0Iiero oopa3oBaHus,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00eCIeYuBaeT MHCTPYMEHTAIBHYIO 0a3y s
U3YYCHHUS BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C JPYrod CTOPOHBI,
dbopmupyeT JIoru4eckoe U abCTpaKTHOE MBIIUICHUE O0yJaroluXxcsi Ha YPOBHE,
HEOOXOJIUMOM ISl OCBOCHUSI HMH(POPMATHUKHU, OOIIECTBO3HAHUS, HUCTOPHH,
CIIOBECHOCTH M JIPYyrMX JIUCUUIUIMH. B pamkax naHHOro y4yeOHOro Kypca
oOyuaroluecs: OBJa/eBAIOT YHHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HayKH,
KoTOpas (GopMyIUpPyeT CBOU JOCTHKEHUSI B MAaTEMaTHIECKOU (opMme.

VY4eOnblil Kypc anreOpbl ¥ HayaJl MaTEMaTUYECKOTO aHaJIN3a 3aKJIabIBACT
OCHOBY [IJI1 YCIEHIHOTO OBJIQJeHUs] 3aKOHaMu (DU3UKH, XUMHH, OHOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHJIICHIIUA Pa3BUTHS SKOHOMUKH H OOIECTBEHHOU
KU3HHU, TIO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U
KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIOJIB30BaTh UX Ui JAIbHEUIIETO
oOpa3oBaHHMsl W B TIOBCEAHEBHOW >KM3HH. B TO ke Bpems oOBianeHue
aOCTpakTHBIMM ¥ JIOTHYECKH CTPOTMMHU KOHCTPYKIMSIMH  aireOpbl U



MaTeMaTUYECKOrO0 aHajdu3a pPa3BUBAET yYMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, TOKa3bIBaTh YTBEPKACHHUS C TTOMOIIBIO MHIYKIIHH
U pacCcykJaThb JEIyKTUBHO, HCIIOJIb30BaTh OOOOIIEHHME W KOHKPETH3AIHUIO,
abCTparupoBaHve M aHaJIOruio, (OpMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIIICHHUE.

B xozne nzydyenust yueGHOro Kypca «Anredpa u Hadajga MaTeMaTHUYEeCKOTO
aHaian3a» 00ydJarouuecs MojaydaloT HOBBIM OMBIT pelIeHUs] MPUKIAIHBIX 3a/1a4,
CaMOCTOSITEIbHOTO ~ TOCTPOEHUS ~ MaTeMaTHYECKUX  MOJENel  peanbHBIX
CUTYaIlMi, UHTEPIPETAUU TIOJYYCHHBIX PEIICHUM, 3HAKOMSTCS C MpUMepaMu
MaT€MaTUYECKNX 3aKOHOMEPHOCTEW B MPUPOJAE, HAYKE M HUCKYCCTBE, C
BBIJAIOIIMMUCS MAaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbIi Kypc 00J1ajaeT 3HaYUTEIbHBIM BOCIIUTATEIbHBIM [TOTEHIIUAIIOM,
KOTOpBIA peanu3yercs Kak uepe3 Y4eOHbI Marepual, CHOCOOCTBYIOLIUH
(OpMHpPOBaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK U 4Yepe3 clelupuKy ydeOHOU
NEeATEeIbHOCTH, TpeOyIomel MNpoAOKUTETbHON KOHILEHTPAllMM BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYpaTHOCTH M OTBETCTBEHHOCTH 3a IOJYyYEHHBIN
pe3ynbTar.

B ocHoBe MmeTomuku o0ydeHusi aireOpe M HayajlaM MaTeMaTH4eCKOro
aHaIN3a JEKUT JeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykType yudeOHOro Kypca «Anredpa M Hayaiga MaTeMaTHYe€CKOro
aHaJIM3a» BBIJCIECHBI CIEAYIOIIME COAEPKATEIBHO-METONYECKUE JIMHUU:
«Yucna wu BoruucneHus», «DyHkuuu u - rpadukuy, «YpaBHEHHUS W
HepaBeHCTBa», «Havana MareMaTtnyeckoro aHanus3a», «MHOXKeCTBA U JIOTHKay.
Bce oOCHOBHbIE COAEpP)KATETBbHO-METOJUYECKUE JIMHUM H3y4yaloTcs Ha
MPOTSKEHUU JBYX JIET 0Oy4YeHHs Ha YPOBHE CpeaHero oluiero oopaszoBaHusl,
€CTECTBEHHO JOIOIHSASA APYT Apyra U NOCTENEHHO HACBIIAsCh HOBBIMUA TEMAMHU
U pazaenamu. JlaHHBIN y4eOHBINM KypcC SBISIETCS WHTETPATUBHBIM, MOCKOJIBKY
o0ObequHsET B cebe COoAepKaHHE HECKOJbKUX MAaTEeMaTUYECKUX IJUCLUIUIMH,
TaKMX Kak anreOpa, TPUTOHOMETPHUS, MATEMaTUYECKHM aHallu3, TEOpHs
MHOKECTB, MaTEMaTU4eCKas JJOTUKA U PYyTHeE.

CopepxarenpHo-MeTOAMYECKass JHHUS  «YHYucma W BBIYMCIICHHS
3aBepuIiaeT (HOpMHpOBaHNE HABBIKOB HCIOJIB30BaHUS JCUCTBUTEIBHBIX UYHUCEN,
KOTOpO€E ObLII0O HaYyaTO Ha YPOBHE OCHOBHOIO o011ero odpa3zoBanusa. Ha ypoBue
cpenHero oOuiero oopasoBaHusi 0co00e BHUMaHHUE ylenseTcs (OpMUPOBAHUIO
HABBIKOB PALIMOHAIBHBIX BBIYMCIIEHUH, BKIIOYAIONIMX B ce€0s HCIIOJIb30BAHUE
pa3auuHbIX (OpM 3amuCH YuCia, YMEHHE JeJaThb NPUKUIKY, BBIIOJHATDH
npuOMKEHHBIE BBIYMCIICHUS, OLEHUBATh YMCIOBBIE BBIpAXXKEHHUS, padbOTaTh C
MaTEMaTUYECKUMH KOHCTAaHTaMH. 3HAKOMbIE OOyYaroUIMMCSi MHOKECTBa



HaTypaJbHbIX, LENbIX, PAIUOHAIBHBIX U AEHCTBUTENBHBIX YHACET JTOMOJIHIIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHCel. B KaXaoM M3 3TUX MHOXECTB
paccMaTpuBalOTCA CBOMCTBEHHbIE €My CHEIU(PUUECKHE 3aladl U ONepaluu:
JIJICHUE HAleJI0, ONEPUPOBAHHE OCTATKAMU HA MHOYKECTBE ILEJIBIX YHUCEIl,
0co0ObIe CBOMCTBA pAIlMOHATIBHBIX U UPPALIMOHANBHBIX YHCEN, apu(MeTHIecKre
oMepalyy, a TAKKE M3BJICUYEHUE KOPHS HATYpPAJIbHOW CTENEHUW HAa MHOYKECTBE
KOMIUIEKCHBIX 4YMcell. brarogaps mnociaenoBaTeNbHOMY pACHIMPEHUIO Kpyra
UCIOJIb3YEMBIX UHCENT U 3HAKOMCTBY C BO3MOYKHOCTSAMM WX NPUMEHEHUS IS
pelIeHUsT pa3IUYHbIX 3a7ad (popMHpyeTcs MpEACTABIECHUE O EIUHCTBE
MaTE€MaTUKU KaK HayKH U €€ poJM B IOCTPOCHHUH MOJEINIEH PEeaJlbHOrO0 MHpA,
IMPOKO UCIOJIB3YIOTCS 0000IIEHNE U KOHKPETU3aIUS.

JInnaus «YpaBHEHUS U HEPABEHCTBA» PEAIN3YETCA HA MPOTSKEHUU BCETO
oOyueHuss Ha YypOBHE cpeaHero oOmiero obOpas3oBanuss. B pesynbrare
oOy4Jaroniyecs: OBIaJAECBaIOT PA3NMYHBIMU METOJAMU PELIEHUS] PallMOHAIbHbIX,
MPPALMOHAIBHBIX, TOKA3aTENbHBIX, JOTAPUPMUUYECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXKe€ 3aJay, COAEpKalIuX MapaMeTpBhl.
[TosyuyeHHbIE yMEHUS HMIMPOKO HCIOJIB3YIOTCS MPU HCCIEAOBAHUU (PYHKIMM C
INOMOIIBIO TPOW3BOJHOM, NPH pELIEHUWH NPUKIAJAHBIX 3a1ad M 3a1ad Ha
HaxOXXJICHUE HauOOJIbIIMX W HAWMEHbIIMX 3HAuYeHUW QyHKuuu. JlaHnHas
colepKaTesbHasl JUHUS BKIIOYaeT B ce0s Takke (OpMUPOBAHHE YMEHUI
BBIMOJHATH pacdy€rel 1o (opmyrnaMm, mnpeoOpa3oBaHUsl PaLUOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAK)KE BBIPAXKECHUIA,
coJiepKaluX cTeneHu u jorapudmel. bnarogaps nsydeHuro aaredGpanyeckoro
Marepuana MPOUCXOAUT JaJbHEWINee pPa3BUTHE aAJNTOPUTMUYECKOTO U
a0CTpaKTHOTO  MBIIIIEHUS  OOy4arwluuxcs,  (OPMUPYIOTCS  HABBIKU
JNENyKTUBHBIX  pacCyXJAeHHi, paboThl ¢  CHMBOJBHBIMH  (hopmMamu,
IPEICTABICHNUS 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJE PAaBEHCTB W
HepaBeHCTB. AnreOpa npesaraetr 3p(EeKTUBHbIE UHCTPYMEHTHI ISl PELICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHbIX 3a/1a4, HArJSAHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK 3bIKa HAyKH.

CopepxarenpHo-MeToiMYecKass JUHUS «DYHKIMM U TpaUKU» TECHO
neperieTaeTcsl ¢ ApyrMMH JIMHUSIMU yuyeOHOro Kypca. M3ydeHue creneHHOM,
MOKAa3aTeJIbHOM, JOorapuMUYECKOH M TPUTOHOMETPUYECKUX (DYHKIUH, HX
CBOMCTB M I'paMKOB, KCHOJb30BaHNe (DYHKIMHI JUIsl pEIICHUs 3a/1a4 U3 IPYTUX
y4eOHBIX TPEIMETOB U pealbHON KU3HU TECHO CBA3aHO KaK ¢ MaTeMaTHYECKUM
aHaJIM30M, TaK M C pelIeHHeM ypaBHEHHM M HepaBeHCTB. llpu 3Tom Gombiioe
BHUMaHUE yzensercs (GOPMUPOBAHUIO YMEHHsI BbIpakaThb (QopMyliaMu
3aBUCUMOCTH MEXIYy pPa3Iu4YHbIMUA BEJIIMYMHAMHU, HCCIEAO0BATh MOJYyYEHHbIE



(GyHKIMHM, CTPOUTh UX rpaduku. Marepuan S5TOW COAEpPKATEIbHOW JTUHHUH
HaleJeH Ha pPa3BUTHE YMEHWI W HABBIKOB, II03BOJSIIOIIMX BBIPAXKaTh
3aBUCHUMOCTH MEXJy BEIMYMHAMU B pa3IMYHOW (QopMe: aHAIUTUYECKOM,
rpadpuueckoii u cinoBecHoM. Ero wu3yueHue cnocoOCTByeT pa3BUTHUIO
AITOPUTMHYECKOTO MBILIIEHUS, CHOCOOHOCTH K 0000IIEHHIO U KOHKPETU3ALHH,
WCIIOJIb30BAaHUIO aHAJIOTHM.

CopnepxarenpHas nuHUS «Havana MareMaTnueckoro aHaju3a» MO3BOJISIET
CYLIECTBEHHO PAaClIMPHUTh KPYr Kak MaTeMaTH4YECKUX, TaK M IPUKIAIHBIX
3aJ1a4, JOCTYIHBIX OOYyYarolUMCs, TaK KaK y HUX IOSBIIAETCS BO3MOXHOCTh
CTpOUTH TpadUKH CIOXKHBIX (YHKIUH, OMNpEAeNiaTb HX HauOOJbIINE U
HaVMEHBIIINE 3HAYEHUS, BBIYUCIATD IUIOMWAAU PUTYp U OOBEMBI TEJl, HAXOAUTh
CKOPOCTH M YCKOpPEHUs MpoLeccoB. J[aHHAs coepKaTesbHas JMHUSA OTKPhIBACT
HOBBIE BO3MOXHOCTH TIOCTPOCHHMS MAaTE€MAaTHYECKHX MOJEIEH pealbHbIX
CUTYaIlMii, MO3BOJIAET HAXOJUTh HAWIIy4Ilee PEIICHHE B MPHUKIAJHBIX, B TOM
YUCJE COLMAJIBbHO-DKOHOMHYECKMX, 3a/Jadax. 3HAKOMCTBO C OCHOBAMH
MaTeMaTUYeCKOro  aHajlM3a  CIOCOOCTBYET  pa3BUTUIO  aOCTPaKTHOIO,
(opManbHO-IOrMYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUM
pacno3HaBaTh MPOSBICHHS 3aKOHOB MATEMATHMKM B HAayKe, TEXHHUKE U
uckyccte. OOydaronyecs: y3HalOT O BBIIAIOMIMXCSA PE3YNbTATaX, MOJIYYEHHBIX
B XOJI€ Pa3BUTHs MaTEMaTUKU KaK HAyKd, U 00 UX aBTOpax.

ConepxarenpHo-MeTOAMYECKAs JINHASA «MHOXECTBA U JIOTUKa» BKJIFOYAET
B ce0sl 3JIEMEHThl TEOPUH MHOKECTB M MaTeMaTHUeCKON JIOTMKU. TeopeTuko-
MHO>XECTBEHHBIE MPEJCTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJBHOMN
MaTeMaTUKU U IpesiararoT HauOoJiee YHUBEPCAIbHBIN SI3bIK, 00BbEAMHSAIOMINN
BCE paslenbl MaTeMaTUKH M €€ MNPUIIOKEHHUHM, OHU CBSA3BIBAIOT pa3HbIE
MaTEMaTUYECKUE AMCLUIUIMHBI U UX NPWIOKEHUS B €IuHOe Lenoe. pyrum
Ba)KHBIM IIPU3HAKOM MAaTE€MAaTHKHU KaK HAYKH CJEAyeT IPU3HATh CBOMCTBEHHYIO
el cTporoctb OOOCHOBAaHMUM U CIEJOBAaHUE OMNPEIEIEHHBIM IMpaBUIIAM
IIOCTPOECHUSL JOKA3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTAMHM MAaTEMaTUYECKOU
JIOTUKH CHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIUICHUS OOy4YaromMuXcs,
NO3BOJISIET UM CTPOUTH CBOM PACCYKJEHHsS Ha OCHOBE JIOTMYECKHMX ITpaBuII,
(opMuUpyeT HABBIKK KPUTUUECKOTO MBIIIJICHHS.

B yuebHoMm kypce «Anrebpa M Hauyajga MaTEMAaTUYECKOTO aHAIU3a»
IPUCYTCTBYIOT OCHOBBI MaTEMAaTUYECKOI'0 MOJIEIUPOBAHUS, KOTOPBIE MPU3BAHBI
croco0cTBOBaTh (OPMUPOBAHMIO HABBIKOB IOCTPOEHUS MOJENel peabHBIX
CUTyallul, MCCIEIOBaHUSA 3TUX MOJENEH C MOMOIIBI0 ammapara aiareopbl u
MaTeMaTHYECKOr0 aHaJIN3a, NHTEPIPETALMH MOJYYEHHBIX PE3yNIbTaToB. Takue
3a/laHusl BIUIETEHBbl B KaXKIbI M3 pa3iesoB MPOrpaMMbl, MOCKOJBKY BECH



MaTepuan yueOHOro Kypca IIUPOKO HCIOJB3YETCS JUIsl PEeIISHUsS MPHUKIaIHbIX
3amad. JlesTenbHOCTh MO (POPMHUPOBAHUIO HABBHIKOB PEIICHUS MPHUKIAIHBIX
3aJ1a4 OpTaHu3yeTCs B MPOIIECCe N3yUEHHUs BCeX TeM Y4eOHOTo Kypea «Anrebpa
¥ Hayajga MaTeMaTHIEeCKOTO aHATH3ay.

Ha wusyyenme yueOHOro kypca «Anrebpa u Havajga MaTeMaTHYE€CKOTO
aHanuza» otBogutcsa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B He/Iel0), B
11 xnacce — 136 yacoB (4 yaca B HEJIEIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

PanmonaneHeie yncia. OObBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MTPOLIEHTHI,
OeckoHeuHble nepuoandeckue Apoou. [Ipumenenune apobel U MPOIECHTOB s
pelIeHNsT NPUKIAIHBIX 3a1ad W3 Pa3JINYHBIX OTPACIEW 3HAHUM U PEabHOU
KU3HU.

JencTBuTenpHple uucia. PanyvoHanpHble W HPPALMOHAIBHBIE YHCIA.
ApudpmeTrnueckue omepanuu ¢ JICWCTBUTENbHBIMU  4YucIaMH. Moayib
JNEUCTBUTEIBLHOTO 4HClIa U ero cBoicTBa. IlpuOnmxEHHBIE BBIYUCICHUS,
IIPaBUJIA OKPYIJICHUS, TPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUN.

Crenenp ¢ wnenbiM mnokasareneMm. buHoMm Herorona. Hcenons3zoBaHue
HOAXOAsAmer (GOopMbl  3alMUCH  JCHCTBUTENBHBIX YHCEN JUISl  PELICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS TaHHBIX.

ApudmMernyecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ panuoOHaNBHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JNEHUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapugm uyncna. CpoiictBa jorapudma. JlecsITUUHBIE U HATypajbHbIE
Jorapu@Msl.

Cunyc, KOCHHYC, TAaHT'€HC, KOTAHI'€HC YHUCIIOBOrO apryMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa M TOXKIECTBEHHBIE IpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb
ypaBHEHMS. PaBHOCWIIbHBIE YPABHEHHS U ypaBHEHUS-CleACTBUs. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OcHOBHBIE METO/IbI PEIICHUS LIENBIX U JPOOHO-PALMOHAIBHBIX YPaBHEHUN
Y HEpPaBEHCTB. MHOrOYJICHBI OT OJTHOW MEpEeMEHHOU. JleeHrne MHOrowieHa Ha
MHOTOWIEH C ocTrarkoM. Teopema bezy. MHorowiensl ¢  UEIbIMU
ko3 urmentamu. Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

WppauvoHaneHple  ypaBHEHUs.  OCHOBHBIE  METOJBl  PELICHHUS
MPPALMOHAJIBHBIX YPABHEHUH.

[TokazarenbHbie ypaBHEHUA. OCHOBHBIE METO/IbI PEMIEHUS MOKA3ATEIBHBIX
YpPaBHEHUN.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEpKALTUX JTOTapU(MBI.



Jlorapudpmuueckue  ypaBHeHus.  OCHOBHBIE  METOJbl  PEIICHUs
Jorapu(MUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIIbI. IIpeo6pazoBanue
TPUTOHOMETPHUUYECKHUX BBIPAKECHUU. Pemenue TPUTOHOMETPHUYECKHUX
YpPaBHECHUM.

Pemenne cucrem nMHEHWHBIX ypaBHEHHMM. Marpuna CUCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurenb MaTpullbl 2X2, €ro reOMETpPUYECKUH CMBICI U
CBOMCTBA, BBIYKCICHHE €ro 3HAYCHUS, NPUMEHEHHE OIpeAeIUTeNs s
pEelIeHUs] CUCTEMbl JIMHEHWHBIX ypaBHEHUH. PernieHue NpUKIAaIHBIX 3a4ad C
IIOMOLIBI0 CHUCTEMBI JIMHEWHBIX YypaBHEHUHM. lccienoBaHue mNOCTPOCHHOU
MOJEJIH C TOMOILBIO MaTPUILL U ONPEIETUTEIIEH.

ITocTpoeHne MaTeMaTHYeCKUX MOJEINIEH PeaIbHON CUTYyallud C MOMOLIBIO
YpaBHEHUI U HEpaBEHCTB. [IpruMeHEeHNE ypaBHEHU U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a/Jad W 3aJad M3 pa3iudHbIX O0JacTell HaAyKu M peaibHON
KU3HH.

DOyHKUMU U TpaGuKH

OyHkius, crnocoObl 3ananus ¢GyHKUMd. B3zanmHO 0o0paTHbie (QYHKIHH.
Kommnosumus ¢ynkumii. I'paduk QyHkimu. DneMeHTapHbIe MpeoOpa3zoBaHUs
rpa@uKoB (QyHKIHA.

OO6nacth onpenesieHnss U MHOXKECTBO 3HaUeHU pyHkuuu. Hymu GyHkumm.
[IpoMexyTkun  3HaKomocTrostHCTBa.  UETHbIe M HEU€THbIE  (PYHKLHUU.
[lepuognueckue  ¢pyHkuuu.  IIpoMeXyTkn  MOHOTOHHOCTH  (DYHKILIHH.
MakcuMymbl 1 MUHUMYMBbI QyHKIMU. HanOosbliee 1 HaMMEHbLIEe 3HAUYEHUS
(YyHKUIHUU HAa TPOMEKYTKE.

Jlunetinasi, kBagpaTU4Has U JPOOHO-TMHENHHAsT QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TIOCTPOEHHUE UX I'paUKOB.

Crenennas GyHKIUS C HATYpaJIbHBIM M LIEJIBIM NOKa3areneM. E€ cBoiicTBa
u rpaguk. CoiicTBa U rpa@uK KOpHsS N-0il cTeNneHu Kak (PyHKIUU OOpaTHOU
CTENIEHU C HATYpaJbHBIM [TOKA3aTEJIEM.

[Toka3zaTenbHas u norapudmuueckass pyHKIIMU, UX CBONCTBA U TrpaduKu.
Ucnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomerpuyeckass OKpPYKHOCTb, OIPENEIIEHUE TPUTOHOMETPHUUYECKHUX
(yHKUUNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B pPEAJIbHBIX MNPOLECCaX M SIBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHaJIu3a

ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJaHUs MOCJEI0BaTeIbHOCTENH. MeTox
MaTEeMaTUYECKON MHYKIHUU. MoHOTOHHBIE U OrpaHUYECHHbIC



IIOCIEA0BATENBLHOCTU. VICcTOpUS BOZHUKHOBEHUSI MATEMAaTUYECKOTO aHAIM3a KaK
aHayM3a 6ECKOHEUHO MaJIbIX.

Apudmernueckass UM reoMeTpUyecKass  MPOTrpeccud. becKOHEeYHO
yObIBaroiasi reomerpudeckas mnporpeccusi. Cymma OeCcKOHEUHO YObIBaromen
r€OMETPUYECKON IpOorpeccuu. JIMHEWHbIM U 3KCIIOHEHIUAIBHBIN pocT. Yucio
e. GopmyIia CIOXKHBIX NMPOLEHTOB. Vcnonbs3oBaHue mporpeccuu sl peleHus
peanbHBIX 3a[1a4 IPUKIATHOTO XapakTepa.

HenpepoiBHble (yHKIMM U WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢ynkuuii. CBolicTBa (YHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToj
VHTEPBAJIOB ISl PEIIEHUS] HEPABEHCTB. [IprMeHEeHHE CBOMCTB HEMPEPBIBHBIX
(GYHKIMI 715 pereHus 3a1a4.

[leppass  w  BTOpas  mpousBoaHble  QyHkiuu.  OmnpenencHue,
reoOMeTpuYeckuii ¥  (U3MYECKUH  CMBICI  MPOM3BOJHON.  YpaBHEHUE
KacaTeJIbHOM K rpaguKy QyHKIIHH.

[IpousBoansie  snemeHTapHbIX  (yHKumii. [IpousBoaHas  CyMMBbl,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIINY (HYHKIIUH.

MHoKecTBa M JIOTMKA

MHO0K€eCTBO, onepanuvyu HaJ MHOXKXECTBAMHU M HUX CBOMCTBA. /narpammbl
Oinepa—Benna. IIpuMeHeHHe TEOPETUKO-MHOXKECTBEHHOTO ammapara s
ONMCAHUsl PEAIBHBIX IMPOLECCOB M SBJICHUM, IPU PELICHUU 3a7a4 U3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOrO0 00bEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KITACC

Yucia u BIYUCTIEHUS

Harypanbuble u 1nensie uucna. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTHU
IEIbIX YKceN, HaunOonpimuii oo nenurens (nanee — HOJl) n HauMeHbIee
obmee kpatHoe (nanee — HOK), ocratkoB mo Mmoayito, anroputMa EBkiauaa s
pelieHus 3a71a4 B 1EJbIX Ynciiax.

Kommnekcublie uncna. Anredpandeckass ¥ TpUTOHOMETpuueckas (opMbl
3aMUCH KOMIUIEKCHOTO 4uciia. ApuMETHYECKHEe ONepanuu ¢ KOMIUICKCHBIMU
guciamu. M300pakeHne KOMITJIEKCHBIX YHCENT Ha KOOPJAMHATHOW TUIOCKOCTH.
Q®opmyna MyaBpa. KopHu N-0ii cTeneHM U3 KOMIUIEKCHOTO 4YHCIa.
[IpumeHeHne  KOMIUIEKCHBIX  4YMCEN IS perieHus  (QU3WYeCcKuX U
reOMETPUYECKUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA



Cucrema M COBOKYNHOCTh YpPaBHEHHl W HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OTOop KOpHEH TPUTOHOMETPUUECKHX YPABHEHMH C  HOMOUIbIO
TPUTOHOMETPHUYECKON OKPYXXHOCTH. Pemenne  TpUrOHOMETPUYECKHUX
HEPaBEHCTB.

OcHOBHBIE METOABl PEIICHUS TOKa3aTeNbHBIX M JIOTapUPMUUIECKIX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEUICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PELICHUS CUCTEM M COBOKYIHOCTEH PalyOHAJIBHBIX,
MPPAlMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTApU(PMHUUECKUX YpaBHEHUI.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMHU.

[IpumeHeHne  ypaBHEHMH, CHCTEM M HEPAaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 33/Ja4y U 3a7ad U3 pa3jIMyHbIX o0JacTed HayKu U peanbHON
KU3HH, UHTEPIPETALHS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMU U TpaGuKH

I'padpux kommosummu ¢pynkuuid. ['eomerpuyeckue oOpa3bl ypaBHEHUH H
HEPABEHCTB HAa KOOPJIAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

I'paduueckue meTonpl penieHrs ypaBHEHUN U HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHUS 3a7a4 C TapaMeTPAMH.

Hcnonb3oBanue rpadukoB (YyHKUUN A7 HCCIEAOBAHUSA MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUM 3a7ay U3 JPYruX y4eOHBIX
IIPEIAMETOB U PEAIbHOM KU3HMU.

Hayana mareMaTH4ecKoro aHajausa

[IpuMeHeHre NpOM3BOIHON K MCCIIEOBAaHUIO (DYHKIIMI HAa MOHOTOHHOCTb
U oKcTpemyMmbl. HaxokaeHue HamOONbIIEr0O M HAaWMEHBIIET0 3HAuYEHUH
HEeNpepbIBHON (QYHKIIMH Ha OTPE3KeE.

[IpuMeHeHre NPOM3BOJHON I HAXOXKACHUS HaWIy4ylIero peuieHusl B
NPUKIAAHBIX 3a/ayax, s ONpelesieHUuss CKOPOCTH M YCKOPEHHs mpolecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUuKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBOoOOpasHbiX. [lepBooOpaszHbie
areMeHTapHbIX QyHkumid. [IpaBuia HaxoX1eHUs IepBOOOPa3HBIX.

WNurerpan.  ['eomerpuueckuil  CMbICA  HUHTErpaia.  Beruucienue
omnpenenéHHoro uaTerpana mno gopmyne Hetotona-Jleibuuiia.

[IpumeHneHne mHTErpayia AJig HAXOXKACHUA IUIOLIAAEH TUIOCKUX (GUryp U
00BEMOB T€OMETPUIECKUX TEJL.



[Ipumepsl pemenuit auddepeHnanbHbBIX ypaBHEHUNH. MareMaTtudeckoe
MOJIETUPOBAHUE pPEATbHBIX MPOIECCOB C TMOMOIIbI0 U depeHIIHaTbHBIX
YPaBHCHUU.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJITEBPA U  HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YTJIVYBJIEHHBII VPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamIaHCKOro0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIMMA  OOYyYaromerocs  Kak
AKTUBHOTO ¥ OTBETCTBEHHOI'O WJIEHA POCCUICKOI0 OOIIECTBA, MPEJACTABICHHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SBICHHM,
MpONEAYp TPaKIAaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe€), YMEHHUE
B3aUMOJICCTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaMU B COOTBETCTBUM C HX
GYHKIUSIMHA U Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKON MIAECHTUYHOCTHU, YBaXKCHUS
K MPOIUIOMY U HACTOSLIEMY POCCUHUCKON MAaT€MAaTHUKH, LIECHHOCTHOE OTHOLIEHUE
K JOCTHKCHUSM POCCHMCKMX MAaTEMAaTHKOB M POCCUMCKOW MaTEMAaTHYECKON
IIKOJIBI, MCIIOJB30BAHUE 3TUX IOCTHXKEHHMM B JIPYIMX HAayKax, TEXHOJIOTHSX,
chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOrO0 TMOBEACHUA,
CBA3AHHOIO C NPAKTUYECKUM TNPHUMEHEHUEM JOCTH)KEHMH HAyKd W
NEATEIBHOCTBI0 YYEHOTO, OCO3HAaHHWE JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTONYUBOTO OYyAYIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYASl 3CTETHKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad4, pELICHUH, pacCyXJIeHUH,
BOCIIPMMMYHMBOCTH K MAaTEMAaTHYECKUM aCIIEKTaM Pa3JINYHBIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHUSA TNPUMEHSITh MAaTeMAaTHUYECKHEe 3HAHHUS B
MHTEpecax 370poBOoro M Oe3omacHOro oOpa3a >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pOBBIO (30pOBOE MHUTaHHE, cOaTaHCHUPOBAHHBIN
PEXKUM 3aHATUNA U OTIbIXA, PEryysipHas Qu3anyeckas aKTUBHOCTH), (pusndyeckoe
COBEPILIEHCTBOBAHME npu 3AHATHUIX CIIOPTUBHO-03/J0POBUTEIBHOM
NS TEIbHOCTbIO;

6) TPy10BOr0 BOCIIUTAHUS:



TOTOBHOCTh K TPydy, OCO3HAaHWE IIEHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasnuyHbIM  chepaM  TPOo(PEeCCHOHATBHON  JCSITEIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ NPUIOKCHHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeit mpodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KM3HCHHBIC IIIaHBI,
TOTOBHOCTh W  CIOCOOHOCTP K  MAaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKECHUU BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUUECKUX 3aJ1ad MaTeMaTHYCCKON HAIPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUSA

c(hOPMHUPOBAHHOCTh JKOJOTHUYECKOM KYJIbTYphl, NOHUMAHHUE BIUSHHS
COIIMAJIbHO-D)KOHOMHUYECKUX  MPOLIECCOB HA COCTOSIHUE MPUPOJAHOU H
COIIMAJILHOM Cpejlbl, OCO3HaHUE TJIO0ATBHOIO XapakTepa HSKOJIOTHYECKHUX
npo0JieM, OpHEeHTAIMs Ha MPUMEHEHHUE MaTeMaTHYCCKUX 3HAHUHN ISl pelIeHUs
3a/1a4 B 00JIaCTH OKPYIKAIOIIECH cpe/ibl, INIAaHUPOBAHKE MTOCTYIIKOB 1 OLICHKU MX
BO3MOKHBIX MOCJIEIACTBUM JIJIsi OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsA HAyKM M OOINECTBEHHOW MPAKTHKH, ITOHUMAaHHE
MaTeMaTHYECKOW HAyKHW Kak c(epbl YeIOBEUECKON MeATeIIbHOCTH, ATAloOB €&
pa3BUTUSI M 3HAYMMOCTH JJIS PA3BUTUS IIMBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUK U MaTEMaTHYE€CKON KYyJIbTYpOH Kak CPEJCTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYIO M MCCIEIOBATEIbCKYIO JI€STEIbHOCTh
WHJIMBU]IyaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHBbIC YHUBEPCAIbHBIE YUeOHbIE 1eliCTBUSA

Bba3oBbie jornueckue aeiicTBUA:

BBISIBIISITh M XapaKTE€PU30BATh CYIIECTBEHHBIE ITPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHHH MEXIy TMOHATUAMH, (HOPMYIHPOBATH
OnpeaeIeHUs HOHSTHH, yCTaHABJIMBATh CYILIECTBEHHBIN IIPU3HAK
KJacCU(PUKaUMKA, OCHOBAaHMS JUIsi OOOOLIEHUST M CpPAaBHEHHsS, KpPUTEPUU
IPOBOJUMOTIO aHAJIN3a;

BOCIPUHUMATh, (OPMYJIUPOBATH U  NPeoOpa3OBbIBaTh  CY)KJICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBIISITH ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
IpOTUBOpEYHs B PaKTax, JAHHBIX, HAOJIONICHUSIX U YTBEPKACHUSX, Mpejiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;



JienaTh BBIBOJABI C WCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

IPOBO/IUTH CaMOCTOSITEIIEHO JI0Ka3aTebCTBA  MaTEMAaTHYECKUX
yTBEpXKACHUN (TIpsIMbIE W OT TPOTHBHOIO), BBICTpaMBATh AapryMEHTAIIHIO,
MPUBOANTh TIPUMEPHl H  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIIEHUS U BBIBOJIBI;

BBIOMpaTh CIIOCOO pemieHus yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pEIICHHs, BBHIOMpATh HaWOoOJiee TMOAXOMANUH C  y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTelbcKue 1eiicTBUS:

MCITOJIB30BaTh BOMPOCKHI KaK MCCIIENOBATEILCKHN WHCTPYMEHT ITO3HAHMSI,
dbopMynrpoBaTh  BONPOCHI, (GUKCUPYIOIIME MPOTUBOpEUYne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHWPOBAaHHBIN IKCIIEPUMEHT,
MCCJIEIOBAaHKUE IO YCTAHOBIIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SABJICHMS, TIPOIIECCA, BBISBICHUIO 3aBUCUMOCTEM  MEXAy OOBEKTaMH,
SBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAONIONEHUs, MCCIEAOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBATh BO3MOKHOE Ppa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATh
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISBIIATH AePUITMTEI WHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JJIS PEIICHHUS 3a]1a4H;

BbIOMpaTh  MHGOPMAIMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJM3WPOBaTh, CHCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH HHPOPMAITHIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUS,

CTPYKTYpPHPOBaTh HH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHBIX (hopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

KomMMyHuKaTHBHBIE YHHBEpPCAIbHbIE y4eOHbIE 1eiCTBUSA
Oo0menue:
BOCIIpUHUMATh W  (QOPMYJIHMpPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBUSIMH M TIETISIMU OOIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY



3pEHMS B YCTHBIX U IMCbMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS 110 XOAY PELICHUS
3a/1a4M, KOMMEHTHPOBATh NOJYYEHHBIN PE3YIIbTAT;

B XOJI€ OOCYKIEHMs 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMON TEMBI,
npoOJieMbl, pelacMoW 3ajjaud, BBICKA3bIBATH HJEH, HALIEJICHHBIE HA IOUCK
pELIEHNs, COMOCTABIISATh CBOU CYXIEHUS C CYKICHHSIMHU IPYTUX Y4aCTHUKOB
auanora, 0OHapy>KMBaTh pa3InyMe U CXOJCTBO MO3UIMH, B KOPPEKTHOU (hopme
(opMyIHMpPOBATH Pa3HOTIACHS, CBOM BO3PAKECHMUS;

OPENCTAaBIATh  pE3yJbTaTbl  pPELICHHs  3a4adyd,  JKCIEPUMEHTA,
UCCIIEIOBAHUsI, MIPOEKTA, CaMOCTOSTENbHO BbIOMpaTh (pOpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTALUN U 0COOCHHOCTEN ayTUTOPUH.

PerynsiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1elCTBUSA

Camoopranusanus:

COCTABJISITh TUTAH, aJITOPUTM PEIICHUS 3a]]a9M, BRIOUPATh CIIOCO0 PEIICHUS
C y4Y€TOM HMEIOIIUXCI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUH € Y4ETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb, SMOIIHOHAJIbLHBIA HHTEJIEKT:

BIIQJICTh HABBIKAMH TIO3HABATEILHOM pedieKcMr Kak OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX IPOIIECCOB, WX PE3yJIbTaTOB,
BJQJIETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpOJIS Mpollecca W pesyibTaTa
pelIeHUs] MaTeMaTUYEeCKOM 3a1auH;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TPH PEIICHUH
3a/ladyd, BHOCUTb KOPPEKTHUBBI B JEATCILHOCTh Ha OCHOBE HOBBIX
00CTOSITEBCTB, JTAHHBIX, HAMJICHHBIX OITHOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBHUSM, OOBSICHATH
MPUYMHBI JTOCTHKCHUS WA HEAOCTIIKEHUS PE3yJbTaTOB JICSITCIBHOCTH,
HaxOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeIbHOCTD:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
WHAUBUYaIbHONM pabOThl MPU pelieHUH Y4eOHBIX 3a/iay, MPUHUMAThH IIeJb
COBMECTHOM NIEATEIbHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOW PadOTHI,
pacnpenensaTh BHIIBI padOT, JOTOBAPUBATHCS, 00CYX AaTh MPOIECC U Pe3yIbTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKaeHusI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» W HWHBIC), BBINOJHATE CBOK YacTh pabOTBHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJICHAMH KOMAaHJBI, OICHHWBAThH



KauyecTBO  CBOEr0  BKJIaga B  OOMMHA  MPOAYKT MO  KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kiaacce oOydaromMiics MOTYYUT CIEIYIOLIUE
MIPEAMETHBIC PE3YNIBTATHI IO OTJEIBHBIM TEMaM padodeil MpOoTpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHYECKOTO aHAIU3ay:

Yucia v BBIYMCJICHUSA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: PAIMOHAILHOE YMCII0, OECKOHEUHas
nepuoauyeckas JpoOb, MPOIEHThI, HPPAIMOHAIBHOE YHCIIO, MHOXECTBa
palMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb AEHCTBUTEIIBHOTO YHCIIA;

MPUMEHATh APOOM W TPOLIEHTHI JJIsl PEIICHUS NPUKIAIHBIX 3a71a4d M3
PAa3IMYHBIX OTPACIIEN 3HAHUN U pEallbHOU KU3HU,

OPUMEHSATh  NPUOMMHKEHHBIE  BBIYMCICHMS, T[paBUjia  OKPYIJICHHS,
IIPUKUJIKY U OLICHKY PE3yJIbTaTa BEIYMCIICHUM;

CBOOOJHO ONEpPUPOBATh IOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
WCIIONB30BaTh MOAXOIAIIYI0 (OpMYy 3alUCH JEUCTBUTEIBHBIX YHUCEN IS
peLICHUs MPAKTUYECKUX 3a/1a4 U IPE/ICTABICHUS JaHHbIX;

CBOOOJTHO  OIMepupoBaTh  MOHATHEM:  apUPMETUYECKHM  KOPEHb
HATYpaJIbHOM CTEIICHU;

CBOOOJHO  OMEpUPOBaTh TMOHSATUEM: CTENEHb C  palMOHAJIbHBIM
IIOKA3aTeIIEM;

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: Jorapup™M UHCIa, NECATUYHBIE U
HaTypajbHbIE JTOTApU(MBI;

CBOOO/HO OMEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTEHC
YHCIJIOBOTO apryMEHTA;

ONIEPUPOBATH  MOHATUAMHU: APKCUHYC, AapKKOCHMHYC M apKTaHICHC
YHCIJIOBOT'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpUPOBATH  MOHATHSIMHU:  TOXKIECTBO,  ypaBHEHUE,
HEPABEHCTBO,  PAaBHOCWIbHBIE  ypaBHEHUS UM  ypaBHEHUS-CICACTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA,;

MPUMEHSATh PA3JIMYHBIE METOJIBI PEIICHUS PalMOHATIBHBIX W JIPOOHO-
palMOHANIBHBIX YPAaBHEHMH, MPUMEHAThH METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMHU: MHOTOYJIEH OT OJHOM MEPEeMEHHOM,
MHOTOWICH C MEJbIMU KO3PUIIMEHTaMU, KOPHH MHOTOWIECHA, MPUMEHSThH



JIEJICHME MHOTOWIEHa Ha MHOIOYIEH C OCTaTKoM, TeopeMy be3dy m teopemy
Buera niida pemienus 3amay;

CBOOOJHO OINEpPUPOBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpula, OINpPEAEIUTENIb MaTpUlbl 2 X 2 W €ro reOMETPUYECKUH CMBICI,
HCIIOJIb30BaTh CBOMCTBA ONpenenuTeNst 2 X 2 1l BIYUCIEHUS €ro 3HaYeHUs,
MPUMEHATh ONPENACIUTENN I PEIICHUS CHUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICIMPOBaTh pEalbHbIE CHUTYalldd C TIOMOIIBIO CHCTEMBI JIMHEHHBIX
YPaBHEHUH, HCCIENOBAaTh IOCTPOEHHBIE MOJENIM C IOMOIIBIO MaTpUIl U
OIpeeNuTeNIel, MHTEPIPETUPOBATh MTOJIyYE€HHBIN pE3yJIbTaT;

UCIIONIb30BaTh CBOMCTBA JCHCTBHIM C KOPHAMU [UJIsI TpeoOpa3oBaHUs
BBIPAKCHHU;

BBIMOJHATh MPEOOPa30BaHMSI YHUCIIOBBIX BBIPAXKEHHUM, COJEpKalIUX
CTENIEHU C PallMOHAIBHBIM ITI0KA3aTENEM;

UCIIOJIb30BATh CBOMCTBa  Jiorapu(mosn TSt npeoOpa3oBaHUs
Jorapu(pMUYECKUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH MOHSATUSMH: UPPAIMOHAIIBHBIE, IOKA3aTEIbHBIE U
jJorapu(MHUUECKUe YpaBHEHUS, HAaxXOAUTh HX pEHIEHU C IOMOIIbIO
PAaBHOCWJIBHBIX IIEPEXOJ0B UIIM OCYLIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TPUTOHOMETpHYECKHE  (opmMynbl i
npeoOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOZIHO ONEpUPOBATHh TMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HeoOXoAuMble (OpPMyJbl JJs pEHIeHHs OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJEJIUPOBATh peajbHblE CHUTYallUM Ha SA3bIKE anreOpbl, COCTABISTH
BBIPAKECHHUSI, YPAaBHEHHUs, HEPABEHCTBA I10 YCIOBHMIO 3a/ayd, HCCIEAO0BaTh
MOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHKEM ammapara ajireOphl.

DYyHKIUM U TPAPUKH:

CBOOOJHO OMNEpUpOBaTh MOHATUAMH: (YHKLUMS, CHOCOOBI 3aJaHus
(yHKUMU, B3aUMHO OOpaTHble (QYHKUMH, KOMMO3UIUS (PYHKUUH, rpaduk
(yHKUMU, BBIOJIHAT 3JI€MEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (HyHKIIHI;

CcBOOOJHO ONEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAENICHUSI 1 MHOXKECTBO
3HaYeHUN PYHKIMU, HYJIN PYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIEpUPOBATh MOHATUSAMU: YETHbIE M HEYETHbIE (YHKIINH,
nepuogudYecKue PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH ()YHKIIUU, MAKCUMYMBI
U MUHUMYMBI (DYHKIIMH, HauOoJblllee W HauMEHbIlee 3HaYeHHe (PYHKIHMU Ha
IIPOMEKYTKE;

cBOOOJHO ONEPUPOBATH MOHATUSAMU: CTETIEHHAs! (PYHKIMS C HATypaJIbHBIM
U 1IeJIbIM MOKa3aTeseM, rpaduk cTeneHHOW (yHKIUU C HATYPAJIbHBIM U LIEJIbIM



nokasaresiem, rpaduk KOpHsS N-0i CTENeHH Kak (PYHKIIMH OOpaTHOW CTEMEeHH C
HATypaJIbHBIM ITOKa3aTelNeM;

ONIEpUPOBATh MOHATHAMU: JUHEWHAsA, KBaApaTUUYHAS U APOOHO-IMHENWHas
(YHKIIMM, BBIIOJHATH 3JEMEHTAPHOE MCCIEAOBAHUE M TIOCTPOEHUE UX
rpadukos;

CcBOOOHO OMEpPUPOBATH MOHATHSIMHU: MOKa3aTelbHas U JorapudmMuueckas
(YHKIIMM, UX CBOMCTBA U Ipa(UKH, UCIOJb30BATh UX TpadUKU AJs PEUICHUS
YPaBHCHUM;

CBOOOJHO ONEpPUPOBATH MOHATHSAMHU: TPUTOHOMETPUUYECKAS OKPYKHOCTbD,
oTpe/ieNieHuEe TPUTOHOMETPHUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONBb30BaTh Tpaduku GYHKIUN A7 UCCIEIOBaHUS TPOIECCOB U
3aBHCHUMOCTEH MpU PELIeHUH 33/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB U pealbHON
’KU3HU, BBIpaXXaTh (JOPMyJIaMU 3aBUCUMOCTH MEXKy BETUUUHAMU;

Hauyajna maTeMaTH4eCKOro aHaJIu3a:

cBOOOHO ONEpPHPOBATh MOHATUSAMU: apuPMeTUyecKas U reoMeTpudecKas
nporpeccusi, 60eCKOHEYHO yObIBAIOIIasi TeOMETpUIECKasi IPOTPECCHs, TUHEHHBIN
U OKCIOHEHIMAJIBHBIM  pOCT, (opMysia CIOXKHBIX IPOLIEHTOB, HMETh
IPECTaBICHUE O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCUU JJIsl PEUICHUs] peaibHBIX 3a/7a4 MPUKIATHOTO

XapakTepa;
CBOOOJHO OIEPUPOBATh TMOHATHUSIMHU: TOCICIOBATEIEHOCTD, CIOCOOBI
3aJlaHus TIOCTICIOBATEIbHOCTEH, MOHOTOHHBIC u OTpaHUYCHHbBIC

MOCJIEI0BATENbHOCTH, MOHMUMAaTh OCHOBBI 3apOXKJIEHUS MaTeMaTHUYECKOTO
aHaJM3a KaK aHanu3a OECKOHEYHO MaJbIX;

CBOOOMHO OMEpUPOBaTh MOHATHAMH: HEMPEpBIBHbIE (YHKIUH, TOUYKU
paspsiBa rpaduka GyHKIHUNA, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJHO OIEpUPOBATh MOHATHEM: (PYHKIIMS, HEMPEPbIBHAS Ha OTPE3KE,
MPUMEHSTh CBONCTBA HETMPEPHIBHBIX (DYHKITUH ISl peLICHUS 3a/1a4;

CBOOOMHO OMEpPUPOBATh MOHATHAMH: TEpBas W BTOpas MPOU3BOIHBIC
(GyHKUMHU, KacaTenbHas K rpaduky QyHKIHHY;

BBIUMCIISITH  MPOU3BOJHBIE  CYMMBI, TMPOMU3BEICHHS, YAaCTHOTO U
KOMITO3UIIMH JIBYX (DYHKLIMH, 3HATh MPOU3BOAHBIE DJIEMEHTAPHBIX (QYHKIUH;

UCIOJIb30BaTh F€OMETPUUYECKUN U (PU3NUYECKUN CMBICI MPOU3BOJHON IS
penieHus 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOZHO OMEpUPOBATH TOHATUSMHU: MHOXKECTBO, OIEpaluu Hal
MHO>KECTBaMU;



UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar JJid  ONHCAaHUS
peanbHBIX MPOLECCOB U SIBJICHUM, MPU PEUICHUHU 3a7ad U3 JAPYTUX YYEOHBIX
PEIMETOB;

CBOOOJHO ONEpPUPOBATH MOHATUAMU: ONpEAEIICHUE, TEOPEMA, YpaBHEHHE-
CIEeICTBHE,  CBOWCTBO  MAaT€MAaTHYECKOro  O0BEKTa,  JOKa3aTeJbCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U HEPABEHCTBA.

K kony oOyuenus B 11 kiacce oOyyaroUIuiicsi MOJYYHUT CIETYIOIINE
IpeIMETHBIE PE3YJIbTAThI IO OTAEIBHBIM TEMaM pabodeil IporpaMMbl y4EOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTHYECKOT0 aHATIN3ay:

Yuciia 1 BBIYMCICHUS:

CBOOOJHO OMEpUPOBATh MOHATHSAMHU: HATypaJlbHOE U IIEJI0E YHCIIO,
MHO>KECTBA HaTyPAJIBHBIX U LEJBIX YNCEI, UCIIOJIB30BATh IPU3HAKU JIEITUMOCTH
nensix uyucesn, HOJ[ m HOK HaTypaJbHBIX 4MCeNl Il pPELICHMs 3aj]ad,
MPUMEHSATH aIropuT™m EBKnaa;

CBOOOJHO ONEpPUPOBATH IOHITHEM OCTaTKa MO MOAYJIO, 3aIlKCHIBAThH
HATypaJIbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YMCIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEJI, IPEICTaBISITh KOMIUIEKCHBIE YHCIIa B alreOpandeckon u
TPUTOHOMETPUUYECKON (pOopMe, BBIMOIHATH apu(PMETUYECKHE ONEpalui ¢ HUMU
1 U300pakaTh Ha KOOPJIMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOIHO OIEpPUPOBATh MOHATUSAMU: UppallMOHANbHbIE, TOKa3aTeIbHbIE U
jJorapuMHUUECKUe HEpPaBEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOIIBIO
PaBHOCWJIBHBIX TIEPEXO/IOB;

OCYUIECTBJISATh OTOOp KOPHEW NpH PEIIEHHWH TPUTOHOMETPUYECKOTO
YpaBHEHMUS;

CBOOOZHO OIEpPUPOBATH TOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
MPUMEHATh HEoOXoAuMble (OPMYJbl JJiS PEIIEHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OMEpUPOBATh NOHATUSAMU: CUCTEMA U COBOKYITHOCTb YpaBHEHUI
U HEPABEHCTB, PABHOCWJIBHBIE CHUCTEMBI M CHCTEMBI-CIEACTBUS, HAXOIUTh
pElIEHUs] CHCTEMBI M COBOKYITHOCTEH palMOHAIBbHBIX, HPPALMOHAIBHBIX,
MOKAa3aTeJIbHbIX U JOrapu(pMUUECKNX YpaBHEHUN U HEPABEHCTB;

pemarb paloHalIbHbIE, UppalroHaIbHBIE, MOKa3aTelIbHbIE,
jJorapuMHUUEcKUe W TPUTOHOMETPUYECKHME YpaBHEHUS U HEPAaBEHCTBA,
coJiep Kale MOAYyJIM U IapaMeTphbl;

IPUMEHSTH rpapuuecKkrue MeTOIbl sl pEIICHNUs YPaBHEHUN U HEPABEHCTB,
a TaKXe 3aJa4 C napaMeTpamu;



MOJIETTUPOBATh peallbHble CHUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIPKEHUS, YpaBHEHUS, HEPABEHCTBA M WX CHUCTEMBI IO YCJOBHIO 3aJadH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJIEIM C MCIIOJNb30BAaHMEM amnmapara aareOpsl,
UHTEPIIPETUPOBATH [TOJIyYEHHBIN pe3yJbTar.

DOyHKUMU U rpauKu:

CTpPOUTHh TpadUKU KOMMO3ULIMUU (PYHKIHMA C TOMOIIBIO 3JIEMEHTAapPHOTO
UCCJIEIOBAHUSI U CBOMCTB KOMIIO3ULIUHU ABYX (PYHKIIHIA;

CTPOUTb T'EOMETpUUYECKHe oOOpa3bl ypaBHEHHMH M HEPABEHCTB Ha
KOOPANHATHOM IJIOCKOCTH;

CBOOOZHO OMNEpPUPOBATh MOHATHAMH: TpaQUKA TPUTOHOMETPUUECKUX
byHKITNH];

OPUMEHATh (PYHKUMU JJII MOJEIUPOBAHUS U HCCIEIOBAHUS PealIbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOI0 aHAJIM3Aa:

UCIIOJIb30BaTh  MPOMU3BOAHYIO I HCCIAEAOBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTH M SKCTPEMYMBI;

HaXOAUTh HAauOOJbIlIEEe U HAUMEHBIIIEE 3HAYCHUS (PYHKIIMU HENpPEepPbIBHOU
Ha OTpE3KE;

HCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKACHUS HAaWIy4ylIero penieHus B
NPUKIAAHBIX, B TOM YHCJE COLMAIBHO-DKOHOMHYECKHX, 3ajadax, [Jis
OTIpe/ieNIEHUs] CKOPOCTH M YCKOPEHHMs IMpoliecca, 3aJaHHOro (QopMyJol WU
rpadgukom;

CBOOOZHO ONEpUPOBaTh MOHATUSMH: TMepBoOOpa3Has, ONpeAeIEHHBIN
WHTETpaJI, HAXOIUTh MEPBOOOpPA3HBIC DIEMEHTAPHBIX (PYHKIMNA M BBIYHUCISATH
uHTerpai no gopmyie Herotona-Jlenonuna;

HaxXoAMWTh IUIOIAAM IUIOCKUX QUIYp U OOBEMBI Tel C MNOMOUIbIO
UHTErpaa;

MMETh MPEACTaBICHUE O MATEMATHYECKOM MOJEIMPOBAHUU Ha MPUMEpPE
cocTaBiieHus TuQdepeHInanbHbIX YPAaBHEHHUI;

pemaTh NPUKIAAHbIE 33Ja4H, B TOM YHCIIE€ COUUATBbHO-DKOHOMHYECKOTO U
(pu3nyeckoro xapakrepa, CpeCcTBaMi MaTeMaTHYECKOrO aHaAIM3a.



TEMATHYECKOE IVTAHUPOBAHUE 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoububie = IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
MHO0K€eCTBO AEHCTBUTEIBHBIX YHCEIL.
Mmuorowiensl. PannoHanbHble ypaBHEHUS U
1 N - P 24 1 P3LL
HepaBeHCTBa. CUCTEMBI IMHEMHBIX
YpaBHEHUN
Oyukuuu U rpadguku. CreneHHas KIS C
2 YHKLH i rpac dymn 12 1 P3LL
LEJIbIM [T0Ka3aTeNeM
Apudmernueckuii KOpeHb N-0 CTENEHHU.
3 puc p 15 1 P3LLI
HppauronanbHble ypaBHEHHS
[TokazaTenbHas kuus. [lokazarenbHble
4 Py 10 1 P3LL
YpaBHEHUS
Jlorapupmuueckas GpyHKLIMS.
5 pic ymr 18 1 P3LL
Jlorapudmuueckue ypaBHeHUs
TpUroHoMeTpUUECKNE BBIPAXKEHUS U
6 P P P 22 1 P3LL
YpaBHEHUS
ITocnenoBaTeIbHOCTH U IIPOIPECCUU 10 PaLL
HenpepriBabie ¢pynkimu. [IpousBonnas 20 PO
9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 5 )
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoububie = IIpakTuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
HccenenoBanue QyHKIMM € TIOMOIIBIO
1 JIOBAHE pYHKL H 22 1 P3LL
IIPOU3BOTHON
2 [TepBoOOpa3Hast 1 HHTETpAI 12 1 PaLU
I'paduxy TPUrOHOMETPUUECKHUX KIUH.
3 pacpiricu Tp P dyikn 14 1 P3LL
TpuronomeTpuyeckrue HepaBeHCTBA
WppanronaibHble, oKa3aTeabHble U
4 ppan 24 1 P3LU
norapuMuUecKre HEpaBeHCTBA
KommuiekcHbie unca 10 PaLL
HatypanbHble 1 1ienbie yrcia 10
CucTembl parmoHAIBHBIX, UPPAITMOHATBHBIX
7 MOKAa3aTeNbHbBIX U JIOrapu(PMUUECKUX 12 1 P3LU
ypaBHEHUH
8 3amaun ¢ mapaMeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero
padoThI

KoHnTpoJibHbIE

IIpakTHyeckue
padoThI

Jara
H3YYeHH S

JJIeKTPOHHBbIE HU(PPOBLIE 00pa3oBaTebLHbIE
pecypcsl

MHuoxecTBo,
oIepanunu Haxg
MHO>XKCECTBAMU U UX
CBOMCTBaA

P3LW https://resh.edu.ru/subject/lesson/1553/start/
https://resh.edu.ru/subject/lesson/1553/start/

Huarpammbl Ditnepa-
Benna

[IpumeHenne
TEOPETUKO-
MHO>KECTBEHHOT' O
anmnapara ajs
pelIeHus 3a1a4y

PannonanasHbIE YHCIA.
OOBIKHOBEHHBIE U
JECSITUUHBIE TpOoOH,
MIPOIICHTHI,
OECKOHEUHBIE
MEPUOIUUECKHE TPOOH

P3LU
https://resh.edu.ru/subject/lesson/7239/start/249106/

PammonansHbIE YMCHa.
OOBIKHOBEHHBIE U
JECSTHYHBIE TPOOH,

P3LL
https://resh.edu.ru/subject/lesson/7241/start/249023/



https://resh.edu.ru/subject/lesson/1553/start/
https://resh.edu.ru/subject/lesson/1553/start/
https://resh.edu.ru/subject/lesson/7239/start/249106/
https://resh.edu.ru/subject/lesson/7241/start/249023/

MPOLIEHTEL,
OECKOHEUHBIE
MEPHOINYCCKHE POOH

[Ipumenenue npodeit u
HPOIICHTOB IS
pEILICHHST TPUKIIATHBIX
3aa4

P3LU
https://resh.edu.ru/subject/lesson/7241/start/249023/

[Tpumenenue apobeit u
MIPOLIEHTOB ISt
pelieHus MPUKIATHBIX
3a/1a4

PaLLU
https://resh.edu.ru/subject/lesson/6839/start/237145/

JleficTBUTENIbHBIC
yucia. ParimoHaibHbIe
Y UppalMOHATIbHBIC
qucia

P3LW https://resh.edu.ru/subject/lesson/1972/start/
https://resh.edu.ru/subject/lesson/2914/start/

Apudmernueckue
oTepaluu ¢

e CTBUTENIbHBIMU
YHUCIaMH

10

Mopyis
JNEWCTBUTEIILHOTO
qycjIa ¥ €ro CBOMCTBA

11

[TpubmmxEnnbIE
BBIYHCIICHHUSI, IPABHJIA
OKPYTJICHUS, TPUKUIKA
Y OLICHKA pe3yJbTara
BBIUMCIICHUM

P3O https://resh.edu.ru/subject/lesson/1985/start/



https://resh.edu.ru/subject/lesson/7241/start/249023/
https://resh.edu.ru/subject/lesson/6839/start/237145/
https://resh.edu.ru/subject/lesson/1972/start/
https://resh.edu.ru/subject/lesson/2914/start/
https://resh.edu.ru/subject/lesson/1985/start/

12

OCHOBHBIE METO/IbI
pEIICHUS LETIBIX U
JIpoOHO-
paloHaIbHBIX
ypaBHEHUU U
HEPABEHCTB

P3LW https://resh.edu.ru/subject/lesson/1978/start/

13

OCHOBHBIE METO/IbI
pelICHUA LCIIbIX U
JIPpOOHO-
panoOHAIBHBIX
YpaBHEHUH U
HEPaBEHCTB

P3LWW https://resh.edu.ru/subject/lesson/1981/start/

14

OCHOBHBIE METO/IbI
pelIeHus EeNbIX U
JIpOOHO-
parroHaIbHBIX
YpaBHEHUU U
HEPABCHCTB

P3LW https://resh.edu.ru/subject/lesson/2577/start/

15

MHorouJieHsI OT
OJHOM EPEMEHHOM.
Jlenenvue MHOTOYJICHA
Ha MHOT'OYJICH C
ocratkoM. Teopema
bezy

P3LU
https://resh.edu.ru/subject/lesson/3778/start/158733/

16

MHOro4JIeHEI C
LIEIBIMU
K03 (ppHULIHEHTaMU.

P3LW https://resh.edu.ru/subject/lesson/1552/start/



https://resh.edu.ru/subject/lesson/1978/start/
https://resh.edu.ru/subject/lesson/1981/start/
https://resh.edu.ru/subject/lesson/2577/start/
https://resh.edu.ru/subject/lesson/3778/start/158733/
https://resh.edu.ru/subject/lesson/1552/start/

Teopema Buera

17

Pemenue cucrem
JIMHEWHBIX YpaBHEHUN

P3LU
https://resh.edu.ru/subject/lesson/7276/start/247827/

18

Pewenne cucrem
JIMHEUHBIX YPAaBHEHUN

19

Marpuna cucrtemsl
JIMHEHHBIX YPAaBHEHUM.
Onpenenurens
MaTpHIIbl 2%X2, ero
F€OMETPUYECKUIM
CMBICJI U CBOWCTBA;
BBIYKCIIEHUE €T0
3HAYCHUS

20

Ornpenenurens
MaTpHIII 2X2, eT0
reOMETPUYECKUI
CMBICH U CBOMCTBA,;
BBIUKCJICHHUE €TO
3HAYCHUS

21

IIpumeHeHune
OIPEIETUTEINS IS
PELICHUS CUCTEMBI
JIMHEUHBIX YPABHEHUN

22

Pemenue npuknagsbix
3371a4 C IIOMOIIBIO
CUCTEMBI JIMHENHBIX

P3LU
https://resh.edu.ru/subject/lesson/7271/start/303471/



https://resh.edu.ru/subject/lesson/7276/start/247827/
https://resh.edu.ru/subject/lesson/7271/start/303471/

ypaBHEHUI

23

Pemenne npukitagHbIx
3a/1a4 C IIOMOILBIO
CUCTEMBI JINHEHHBIX
ypaBHEHUH

24

KoHntposbnas padoTa:
"PamnnoHaabHEIE
ypaBHEHUS U
HEpaBEHCTBA.
CHcTeMBbl TUHEHHBIX
ypaBHEHUI"

25

DyHKIHUS, CTTIOCOOBI
3a1aHus (QYHKIIHH.
B3aumHo oOpaTHbIE

byHKIHH.
Komnosurmus ¢pyHkimii

26

I'padux GpyHKIMH.
DnemMeHTapHbIe
npeoOpazoBaHus

rpaduKoB (QyHKIHIT

27

Ob6nacTp onpenenexHus
¥ MHO>XECTBO
3HaYeHUH QyHKUIUU.
Hynu ¢pynkuun.
IIpomexxyTkH 3HaK
MOCTOSIHCTBA

28

YETHBIE U HEYETHBIE




byHKuInn.
[Iepuonnueckue

GyHKIIHH.
[TpomexyTku
MOHOTOHHOCTH
byHKIUA

29

MakcuMyMmbl U
MUHUMYMBI ()YHKITHH.
Haubonsiiee u
HaWMEHbIIIEE 3HAUCHUE
GyHKIIUY HA
MIPOMEKYTKE

30

JIuneiinas,
KBaJpaTU4YHas 1
JIpOOHO-JIMHEHHAS

byHKIIUN

P3LW https://resh.edu.ru/subject/lesson/1992/start/

31

DJIeMEeHTapHOe
MCCIIEJOBAHNE U
MOCTpoeHue rpauKoB
TUX QYHKIUI

32

DeMeHTapHOe
UCCIIeIOBaHUE U
MoCTpoeHue rpauKoB
3TUX PyHKUIUN

33

CrerneHs ¢ eIbIM
nokazareiieM. bunom
Hrrotona



https://resh.edu.ru/subject/lesson/1992/start/

34

CrerneHn ¢ LeIbIM
nokaszareiieM. bunom
Hrrotona

35

CreneHHast GyHKIHS C
HATYpaJIbHbIM U
LEJIBIM TIOKa3aTeJIeM.
E€ croiicTBa u rpadux

P3LU
https://resh.edu.ru/subject/lesson/5540/start/327000/

36

KoHTtposbHas padoTa:
"CrenenHast GyHKITHS.
E€ cBoiictBa n

rpapux"”

37

Apudmernaeckuit
KOpPEHb HaTypaJIbHON
CTENEHU U ero
CBOICTBa

P3LW https://resh.edu.ru/subject/lesson/2579/start/

38

Apudmerndeckuit
KOpEHb HaTypallbHOU
CTETIEHU U €ro
CBOMCTBA

39

[TpeobpazoBanus
YHCIIOBBIX
BBIPAKECHU,
COJIepIKAIINX CTETIEHN
U KOPHHU

https://resh.edu.ru/subject/lesson/2576/start/

40

[IpeoOpazoBanms
YHCIIOBBIX
BBIPAKECHU,



https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/2579/start/
https://resh.edu.ru/subject/lesson/2576/start/

COJIepIKALINX CTETICHU
U KOpHH

41

[IpeobpazoBanus
YHUCIIOBBIX
BBIPAKEHHUI,
COJIeprKalINX CTEIeHH
U KOpHU

42

HppaunonanbHbie
ypaBHeHUsA. OCHOBHbIE
MCTOJbI pCUHICHUA
HppalrOHAJIbHBIX
ypaBHEHUI

P3LL
https://resh.edu.ru/subject/lesson/5569/start/159263/

43

HppaunonaibHbie
ypaBHeHUs. OCHOBHbIE
METO/bl PELICHUS
MPPALMOHATIBHBIX
yYpaBHEHUHU

44

WNppannoHanbHbie
ypaBHeHUsA. OCHOBHbIE
METO/IbI PEILIEHUS
HppalOHAJIbHBIX
ypaBHEHUU

45

PaBHOCHIIBHEIC
MepexXobl B pEIICHUU
HMppalOHAIbHBIX
YpaBHEHUNU

46

PaBHOCUIIBHEIE



https://resh.edu.ru/subject/lesson/5569/start/159263/

Nnepexoabl B pCIICHUN

HPPALMOHATIBHBIX
ypaBHEHUH

47

PaBHOCHIBHEBIE

NEPEXoanl B pCIICHUU

UpPpaLMOHATIBHBIX
ypaBHEHUH

48

PaBHOCHMIBHEIE

nepexoabl B pCIICHUHU

HppalrOHAJIbHBIX
ypaBHEHUI

49

CgoiicTBa u rpadux
KOpHsI N-0M CTENEHU
KaK (DyHKIIMH
00paTHOM CTENeH! ¢
HaTypaJIbHbIM
nokKasaresieM

P3LU
https://resh.edu.ru/subject/lesson/5540/start/327000/

50

CgoiicTBa u rpadux
KOpHs N-0 CTeTeHn
KaK (QyHKIIHH
00paTHOM CTENEeHU C
HaTYypaJbHBIM
nokazaresem

51

KonTponbhas pabota:

"CaolicTBa U rpapuk
KOpHsI N-OM CTENEHMU.
Uppanmonanbubie



https://resh.edu.ru/subject/lesson/5540/start/327000/

ypaBHeHHUA"

52

CreneHsb ¢
palroHaIbHBIM
MokazarejieM U e€
CBOMCTBaA

P3LU Ypok Ne 17
https://resh.edu.ru/subject/lesson/4729/start/159013/

53

CrenieHb ¢
parMoHaTbHBIM
IOKa3aTeIeM U eé
CBOMCTBa

https://resh.edu.ru/subject/lesson/4729/start/159013/

54

CrenieHb ¢
palroHaIbLHBIM
rokKasarejieM u e€
CBOMCTBaA

55

[TokazarenbHas
byHK1M, €€ cBOMcTBa
u rpaduk

P3LL
https://resh.edu.ru/subject/lesson/3841/start/225573/

56

HNcnonb3oBanue

rpaduka QyHKINH I
peleHns ypaBHeHUH

57

Hcnonn3oBanue

rpaduka QyHKINH I
peleHns ypaBHeHUH

58

[TokazarenbHbie
ypaBHeHUsA. OCHOBHbIE
MCTO/JbI pCUHICHUA
IIOKa3aTCJIbHbIX
ypaBHEHUU

P3LU Ypok Ne22
https://resh.edu.ru/subject/lesson/5627/start/159321/



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321/

59

[Toka3arenbHble
ypaBHeHUs. OCHOBHbIE
METO/IbI PelICHUs
MOKa3aTeJIbHbBIX
ypaBHEHUH

60

IToxasaTenpHBIE
ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHUS
IMOKa3aTeJIbHBIX
ypaBHEHUI

61

KonTtponsnast pabora:
"Iloka3zaTenbHas
byHKIHS.
[Toka3arenbHble
ypaBHeHuUs"

62

Jlorapudm yucna.
CaoiicTBa norapugpma

P3LL Ypok Ne24
https://resh.edu.ru/subject/lesson/5753/start/272574/

63

Jlorapudm uucna.
CgoiicTBa norapudma

https://resh.edu.ru/subject/lesson/5753/start/272574/

PaLl

64

Jlorapudm uucna.
CgoiicTpa norapudma

65

JlecaTUUYHBIE U
HaTypaJlbHbIE
JorapupMbl

66

JlecaTUUYHBIE U
HaTypaJbHbIE



https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/

J0rapupMbl

67

[IpeobpaszoBanue
BBIPAKECHUM,
coJiepKalIX
JorapudMbl

P3LU Ypok Ne25
https://resh.edu.ru/subject/lesson/3823/start/198625/

68

IIpeoOpazoBanue
BBIPAXKEHHUI,
CoJIeprKaIInX
JorapuMbl

69

[IpeoOpazoBanue
BBIPAKECHU,
coJepIKaIIIX
J0rapupMbl

70

Jlorapudmmueckas
byHK1M, €€ cBOMcTBa
u rpaduk

P3LU Ypok Ne26
https://resh.edu.ru/subject/lesson/3834/start/198687/

71

Jlorapudpmuueckas
¢byHKLus, €€ cCBONCTBA
u rpaduk

72

Hcnons3oBanue
rpaduka QyHKINH I
peleHns ypaBHeHUH

73

Hcnons3oBanue
rpaduka QyHKINH IS
peueHus: ypaBHEHU I

74

Jlorapudmuaeckue

P3LU Ypok Ne27
https://resh.edu.ru/subject/lesson/4732/start/198842/



https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/

ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUS
JorapupMUUEecKUx
ypaBHEHUH

75

Jlorapudmuaeckue
ypaBHeHHsI. OCHOBHBIC
METOJIBI pEIICHUS
norapuGpMUIeCKux
ypaBHEHUI

76

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/TbI PEIICHUS
norapupMUIeCKuX
YpaBHEHUN

77

PaBHOCHIBHBIE
IepEX0/bl B PELICHUN
JorapuGMUUECKUX
ypaBHEHUU

78

PaBHOCHIBHBIE
IepEX0/bl B PELICHUN
JorapupMUUECKUX
ypaBHEHUH

79

KonTponbhas pabota:
"Jlorapupmuueckas
byHKIHS.
Jlorapugmuueckue
ypaBHeHHUA"




80

Cunyc, Kocunyc,
TaHT'CHC U KOTAHI'CHC
YHCIIOBOTO apryMeHTa

P3LU Ypok Ne30
https://resh.edu.ru/subject/lesson/6019/start/199181/

81

CuHyc, KOCHUHYC,
TAQHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

P3LU Ypok Ne32
https://resh.edu.ru/subject/lesson/3876/start/199243/

82

Apkcunyc,
ApPKKOCHHYC H
apKTaHTeHC YHUCIIOBOTO
aprymeHra

P3LU Ypok Ne44
https://resh.edu.ru/subject/lesson/6322/start/114653/

83

Apkcunyc,
ApKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

84

Tpuronomerpuueckas
OKPYKHOCTB,
OIpezieNIeHue
TPUTOHOMETPUUECKHUX
(GYHKLUH YUCIOBOTO
aprymeHra

85

Tpuronomerpuueckas
OKPY>KHOCTb,
olpeieNeHne
TPUTOHOMETPUYECKUX
(G yHKIHMI 4HCI0BOTO
apryMmeHra

86

OCHOBHBIE

P3LU Ypok Ne34



https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/3876/start/199243/
https://resh.edu.ru/subject/lesson/6322/start/114653/

TPUTOHOMETPUYECKUE https://resh.edu.ru/subject/lesson/4734/start/199305/
bopmybl
OcHOBHEBIE
https://resh.edu.ru/subject/lesson/3490/start/199398/
87 TPUTOHOMETPHUYECKHE P3LLl
hopMyIBI
OcCHOBHEBIE
https://resh.edu.ru/subject/lesson/3489/start/292739/
88 TPUTOHOMETPHUIECKHUE P3LLl
bopMyIbI
OCHOBHEBIE
https://resh.edu.ru/subject/lesson/3887/start/199367/
89 TPUTOHOMETPHUYECKHUE P53l
bopMyITBI
IIpeoOpasoBanne
peobp https://resh.edu.ru/subject/lesson/4238/start/107826/
90 TPUTOHOMETPHUICCKHUX P53l
BBIPAXKEHUI
[Ipeo6paszoBanue :
https://resh.edu.ru/subject/lesson/3898/start/199491/
91 TPUTOHOMETPHUECKHUX P
BBIPAKECHUI
[Ipeo6paszoBanue
92 TPUTOHOMETPUUECKHUX
BBIPAKECHUI
ToeoBna30BaHme P3LU Ypok Ne40
BaHU
peobp https://resh.edu.ru/subject/lesson/4324/start/199618/
93 TPUTOHOMETPHUYECKUX
BBIPKEHUI
Pemenne P3O Ypok Ne41l
94 TPUTOHOMETPHYECKUX https://resh.edu.ru/subject/lesson/6317/start/199681/

ypaBHEHUU



https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/3898/start/199491/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/6317/start/199681/

Pemenue

https://resh.edu.ru/subject/lesson/4736/start/199743/

95 TPUTOHOMETPUUYECKHX
o P3aLL
ypaBHEHUH
Pemenue
https://resh.edu.ru/subject/lesson/4737/start/199804/
96 TPUTOHOMETPHUIECKUX P3LLl
ypaBHEHUH
Pemenue
https://resh.edu.ru/subject/lesson/6314/start/199928/
97 TPUTOHOMETPHUYECKUX P3LLl
YpaBHEHUN
Pemenue
https://resh.edu.ru/subject/lesson/6321/start/199989/
98 TPUTOHOMETPHUYECKHIX P53l
ypaBHEHUI
Pemenue
https://resh.edu.ru/subject/lesson/6320/start/200020/
99 TPUTOHOMETPHUYECKHIX P53l
ypaBHEHUU
Pemenue
https://resh.edu.ru/subject/lesson/6318/start/200082/
100 TPUTOHOMETPHUYECKHIX P3LLl
ypaBHEHUU
KonTponbhas pabora:
"TpuroHomeTpuyecKue
101 BBIPAXKCHUS U
TPUTOHOMETPUUECKHUE
ypaBHeHuUs"
TTocimenoBaTeIbHOCTH,
crocoObI 3a1a PoLl
iyl bl HUS
102 g https://resh.edu.ru/subject/lesson/4925/start/225893/

IIOCJIENOBATEIILHOCTEN.
Meton



https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6318/start/200082/
https://resh.edu.ru/subject/lesson/4925/start/225893/

MaTeMaTUUYECKON
WHIYKIIUU

103

MoHnoToHHEIE U
OTpaHUYCHHBIE

IIOCJICAO0BATCIIBHOCTH.

Ucrtopus ananuza
OECKOHEUYHO MAaJIbIX

104

Apudmerndeckas
nporpeccus

P3LL
https://resh.edu.ru/subject/lesson/2006/start/

https://resh.edu.ru/subject/lesson/5223/start/326717/

105

I'eomerpuueckas
MpOrpeccust

P3LW https://resh.edu.ru/subject/lesson/1562/start/

106

beckoneuno
yObIBaromas
reoMeTpuyecKas
nporpeccust

107

CyMMa 0eCKOHEYHO
yObIBaroIIeit
reOMETPUYECKOU
MPOTPECCUU

108

JInHeWHbIN n
SKCIIOHCHIIMATLHBIN
poct. Yucno e.
Dopmyia CIOKHBIX
MPOLEHTOB

109

JIubgeiinbpii 1



https://resh.edu.ru/subject/lesson/2006/start/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/1562/start/

SKCITOHCHIIMATEHBIN
poct. Yuco e.
dopmyiia CIOKHBIX
MPOIEHTOB

110

Hcnons3oBanne
MIPOTPECCUU IS
PEIICHUS PeaTbHBIX
3a/1a4 MPUKJIIATHOTO
xXapaxkrepa

111

KonTtponshast padora:
"ITocnenoBarenbHOCTU
u nporpeccun”

112

HenpepriBHbIe

GYHKIIIHT | UX
CBOICTBa

113

Touka pa3psbIBa.
AcumnToTh rpaduKoB

byHKIMI

114

CgoiicTBa (pyHKIMH
HENpepbIBHBIX Ha
OTpe3Ke

115

CgoiicTBa (pyHKIMH
HETIPEPHIBHBIX Ha
OTpe3Ke

116

Meto UHTEPBAIOB
JUISL pELIECHUS
HEpPaBEHCTB

P3O https://resh.edu.ru/subject/lesson/1996/start/



https://resh.edu.ru/subject/lesson/1996/start/

117

Metox UHTEPBAIOB
JUISL pELIECHUS
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/1998/start/

118

Metoa nHTEpBaAIOB
JUTSL peIIeHUS
HEPaBEHCTB

119

[IprumeHeHue cBOMCTB
HENPEPBIBHBIX
byHKIMH 115
pelieHus 3aaa4y

120

[IpuMeHeHne cBOMCTB
HEIPEPBIBHBIX
byHKIMN 175
pelenus 3axa4d

121

IlepBas u BTOpas
IIPOU3BOJIHBIC

byHKIUN

P3LU
https://resh.edu.ru/subject/lesson/6116/start/273928/

122

Onpenenenue,
reOMETPUYECKUI
CMBICJI IPOU3BOIHOM

P3LU
https://resh.edu.ru/subject/lesson/3976/start/201104/

123

Onpenenenue,
bu3HYECKU CMBICT
MIPOU3BOAHOMN

https://resh.edu.ru/subject/lesson/4923/start/200980/

PaLl

124

YpaBHeHue
KacaTelbHOM K

rpaduxy GpyHKIHUN



https://resh.edu.ru/subject/lesson/1998/start/
https://resh.edu.ru/subject/lesson/6116/start/273928/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/4923/start/200980/

125

YpaBHeHue
KacaTeJIbHOU K

rpaduky GyHKIHH

126

[IpousBognbie
3JIEMEHTaPHBIX

byHKIMHA

P3LU
https://resh.edu.ru/subject/lesson/6114/start/201073/

127

[IpousBogHbIe
3JIEMEHTaPHBIX

byHKIMi

128

[Tpou3BoiHAS CyMMBI,
MIPOU3BE/ICHUS,
YaCTHOI'O U
KOMITO3UIIUH (YHKITHIA

129

[IponsBoHas cymMmBl,
MIPOU3BE/ICHNUS,
YacTHOTO U
KOMITO3UIIUH (DYHKIIHI

https://resh.edu.ru/subject/lesson/3954/start/201011/

PaLl

130

ITpon3BoaHas CyMMBI,
IIPOU3BENICHNUS,
YacTHOTO U
KOMITO3UIIUH (DYHKIIHI

131

KonrtpomnsHas padora:
"IIponsBogHas"

132

IToBTOpEHuUE,
00001IeHHE,
CUCTEMAaTH3aLHs
3HaHui: "YpaBHeHus"



https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/3954/start/201011/

133

IToBTOpEHwue,
000011IeHNE,
CHCTEeMaTH3aIus
3HaHui: "OyHKIUN"

134

HUrorosas
KOHTpPOJIbHAs paboTa

135

Hrorosas
KOHTpPOJIbHAs paboTa

136

[ToBTOpEHHE,
0000111eHHE,
CHCTEMAaTH3aIUsI
3HAHHI

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10




11 KJIACC

Ne
n/
1|

Tema ypoka

KoanuyecTBO 4acos

Bcer | KoHTpoJBHBI
o e padoThbl

IIpakTHYeck
ue padoThbl

Jlara
U3yYeHH
|

JJIeKTPOHHBbIE U(PPOBbIE 00pa3oBaTeIbHbIE
pecypcsl

[Ipumenenue
MPOU3BOJHOM K
HCCJIEIOBAHUIO
byHKIIUH Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

PaLU
https://resh.edu.ru/subject/lesson/6115/start/363
46/

IIpumeHeHue
MPOU3BOIHOM K
HCCIEI0BAHUIO
byHKIUH HA
MOHOTOHHOCTH U
IKCTPEMYMBI

IIpumeHeHue
MIPOU3BOJHOM K
UCCIIEJOBAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

IIpumeHeHue
MIPOU3BOJHOM K
HCCIIE0BAHUIO
byHKIIUH Ha



https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6115/start/36346/

MOHOTOHHOCTb U
JKCTPEMYMBI

IIpumeHeHue
MPOU3BOTHOM K
HCCIEI0BAHUIO
byHKIMA Ha
MOHOTOHHOCTbh U
KCTPEMYMBI

I[Ipumenenne
IIPOU3BOJHOM K
HCCIIEA0BAHUIO
byHKIUH Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

Haxoxxnenue
HanOOIBIIETO U
HauMEHBIIETO
3HAYCHMS
HEIPEPBIBHOU

byHKIIMHT Ha
OTpE3Ke

P3LU
https://resh.edu.ru/subject/lesson/6115/start/363
46/

Haxoxnenue
HauOOJIBIIETO U
HauMEHBIIETO
3HAUEHUs
HEIPEPBIBHOU
GbyHKIIUU Ha



https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6115/start/36346/

OTpe3Ke

Haxoxnaenue
HauOOJIBIIIECTO U
HaMMCHBIIIETO
3HAYCHUS
HEMPEePbIBHOMN

byHKIMH HA
OTpe3Ke

10

Haxoxxnenue
HauOOJIBIIIETO U
HAaUMEHBIIIETO
3HAYCHMUS
HEIPEPBIBHOU

byHKIIUU Ha
OTpe3Ke

11

Haxoxnenue
HauOOIBIIETO U
HauMEHBIIETO
3HAYCHUS
HEIPEPBIBHOU

byHKIIMHT Ha
OTpE3KE

12

Haxoxnenne
HauOOJIbIIErO U
HauMEHBIIETO
3HAUEHUs
HEIPEPBIBHOU




¢byHKIMK Ha
OTpe3Ke

13

IIpumeHeHue
IIPOU3BOIHON JUIA
HaXO0XACHUS
HaWIy4IlIero
pelieHus B
MIPUKJIIAHBIX
3a1a4ax

14

IIpumeHeHue
MPOU3BOIHOMN ISt
HAaxO0KJICHUs
HaWJIy4lIero
peuieHus B
MIPUKJIATHBIX
3a7a4ax

15

IIpumeHeHue
MIPOU3BOJHOM ISt
OlIpeeIeHUs
CKOPOCTH U
YCKOPEHUS
mporecca,
3aJJaHHOTO
bopmynoit umm
rpaduKom

16

IIpumeHeHue
IIPOU3BOJHOM ISt




OTIpeIeIeHUs
CKOpPOCTH H
YCKOPCHHS
nporecca,
3aJJAHHOTO
dhopmymoit uin
rpaduKoM

17

Kommo3unus
byHKIUH

18

Kommo3unus
byHKIUH

19

Kommo3unus
byHKIUH

20

I'eomeTpuueckue
oOpa3bl ypaBHEHUH
Ha KOOPAMHATHOM
IJIOCKOCTH

21

I'eomerpuueckue
00pa3bl ypaBHEHUI
Ha KOOPJIMHATHON
TUIOCKOCTH

22

KoHnTponbHas
pabora:
"HccnemoBanue
byHKIHi C
MTOMOLUIBIO
MIPOU3BOTHOM"




23

[TepBoobOpazHasi,
OCHOBHOE CBOWMCTBO
epBOOOPaA3HBIX

https://resh.edu.ru/subject/lesson/4924/start/225

713/
PaLWl

24

[TepBooOpasubie
AJIEMEHTAPHBIX
¢dbynkuwmii. [IpaBua
HAXO0XKJICHHS
1epBOOOPA3HBIX

https://resh.edu.ru/subject/lesson/3993/start/225

744/
PILL

25

[TepBooOpasubie
AJIEMEHTAPHBIX
¢bynkuuid. [Ipasuna
HAXO0XKJICHUS
1epBOOOPA3HBIX

26

Hurerpain.
['eomeTpuyeckuit
CMBICII UHTErpaJia

https://resh.edu.ru/subject/lesson/6117/start/225

775/
PaLl

27

Brruncnenue
ONPEACIEHHOTO
WHTETrpaJia 1o
¢dopmyne Herorona-
JleitbHuia

28

Brruncienne
OITPENIEIIEHHOTO
WHTETpaja mno
dhopmyne HeroToHa-
JletiOHuma

29

[IpumeHenne



https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/3993/start/225744/
https://resh.edu.ru/subject/lesson/3993/start/225744/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6117/start/225775/

WHTEerpaja 1jis
HaXO0KJICHUS
IUIOIIAEH IIOCKUX

duryp

30

[Ipumenenue
MHTerpana Jyis
HaXO0XJACHUS
00BEMOB
IreOMCTPHUICCKUX
TEN

PaLl

31

[Ipumeps! perennit
Qg QepeHIraIbHbI
X YpaBHEHHI

https://resh.edu.ru/subject/lesson/4926/start/225
841/

32

[Ipumeps! perennit
muddepeHIaIbHBI
X YpaBHEHUM

33

Maremarnueckoe
MOJETIMPOBAHUE
peanbHbIX
IIPOLIECCOB C
MMOMOUIBIO

g depeHIHATbHBI
X YpaBHEHHUI

34

KoHntponbHas
pabora:
"ITepBooOpazHas u
uHTerpan”



https://resh.edu.ru/subject/lesson/4926/start/225841/
https://resh.edu.ru/subject/lesson/4926/start/225841/

Tpuronomerpuueck

https://resh.edu.ru/subject/lesson/6111/start/200

35 ue QyHKIUH, ux 545/

CBOICTBa U rpaduku PaLWl

TpuronomeTpudeck https://resh.edu.ru/subject/lesson/3923/start/200
36 ne QyHKIHNH, UX 607/

CBOICTBa U rpaduku PaLWl

TpuronomeTpuieck https://resh.edu.ru/subject/lesson/4920/start/200
37 ue GyHKINH, UX 702/

CBONCTBa U rpaduku PaLWW

Tpuronomerpuieck https://resh.edu.ru/subject/lesson/5570/start/200
38 ne QyHKIUH, ux 795/

CBOWCTBA U TpapuKu PILU

Tpuronomerpuueck https://resh.edu.ru/subject/lesson/3943/start/200
39 ne QyHKIUH, ux 825/

CBOMCTBA U TrpaduKu P3LL

OTt60p KOpHEH

TPUTOHOMETPHUECK
40 UX YpaBHEHHUH C

IIOMOUIBIO

TPUTOHOMETPUYECKO

1 OKPYKHOCTH

OTt60p KOpHEH

TPUTOHOMETPHYECK
41 UX YpaBHEHHH C

ITOMOUIBIO
TPUTOHOMETPUYECKO
1 OKPY’KHOCTH



https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/6111/start/200545/
https://resh.edu.ru/subject/lesson/3923/start/200607/
https://resh.edu.ru/subject/lesson/3923/start/200607/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/3943/start/200825/

42

OT10op KOpHEi
TPUTOHOMETPUYECK
UX YpaBHEHHH C
MTOMOLIBIO
TPUTOHOMETPHUYECKO
1 OKPYKHOCTH

43

OTt60p KOpHEH
TPUTOHOMETPUUECK
UX YpaBHEHHH C
ITOMOUIBIO
TPUTOHOMETPUUECKO
1 OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUUYECK
HX HEPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECK
X HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECK
WX HEPAaBEHCTB

47

Pemenue
TPUTOHOMETPHUYECK
HX HEPABEHCTB

48

KoHntponbHas
pabota: "I'paduxu
TPUTOHOMETPHYECK




uX (QyHKIHA.
Tpuronomerpuueck
ve HepaBeHcTBa"

49

OcHOBHBIE METOBI
pelieHus
MOKa3aTeIbHBIX
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/4731/start/159

352/
PaLWl

50

OCHOBHBIE METO]IbI
peLeHus
MOKa3aTeJIbHbIX
HEpPABEHCTB

51

OCHOBHBIE METOIbI
pelIeHus
IIOKAa3aTeNbHBIX
HEPABCHCTB

52

OCHOBHBIE METOIBI
pelieHus
IMOKAa3aTeNbHBIX
HEPaBEHCTB

53

OCHOBHBIE METOIbBI
pelieHus
JorapuPMUUECKUX
HEPABCHCTB

https://resh.edu.ru/subject/lesson/3852/start/199

119/
PoLW

54

OCHOBHBIE METObI
pelreHus
JorapuPpMUUECKUX
HEPABCHCTB



https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/4731/start/159352/
https://resh.edu.ru/subject/lesson/3852/start/199119/
https://resh.edu.ru/subject/lesson/3852/start/199119/

55

OCHOBHBIE METOIBI
pelieHus
JIOrapu(PpMUIESCKHX
HEPABCHCTB

56

OcHOBHBIE METOBI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

57

OcHOBHBIE METOABI
peuieHus
HMPPALMOHAIIBHBIX
HEPABEHCTB

58

OCHOBHBIE METOIbI
pelIeHus
HPPaliOHATILHBIX
HEPaBEHCTB

59

OCHOBHBIE METOIbBI
pelieHus
UppalMOHATEHBIX
HEPaBEHCTB

60

OCHOBHBIE METOIbI
pelreHus
HPPAIMOHATTLHBIX
HEPABCHCTB

61

I'padnueckue
METO/Ibl pelIeHuUs
UPpalMOHATBHBIX




YpaBHEHUU

62

I'paduueckue
METOBI peIICHUs
UppalMOHATIBHBIX
ypaBHEHUU

63

I'paduueckue
METO/IbI PeIIeHUs
MOKa3aTeIbHBIX
ypaBHEHUH

64

I'paduueckue
METO/IbI PEIICHUS
MTOKa3aTeIbHBIX
HEPABCHCTB

65

I'paduueckue
METO/Ibl pelIeHuUs
JorapupMUUECKUX
ypaBHEHUH

66

I'padpuueckue
METO/IbI pelIeHUs
JorapupMUUECKUX
HEPaBEHCTB

67

I'padpuueckue
METO/Ibl peIIeHuUs
JoTapu(PMUIECKUX
HEPaBEHCTB

68

I'padnueckue
METO/Ibl pelIeHuUs




MOKa3aTeIbHBIX U
JorapuMUIECKIX
ypaBHEHUU

69

I'paduueckue
METO/IbI PEIICHUS
MOKa3aTeIbHBIX U
JorapuPMHUIECKUX
YpaBHEHUU

70

I'paduueckue
METO/IbI PEIICHUS
MOKAa3aTeIbHBIX U
JorapuPpMUICCKIX
HEPABCHCTB

71

I'paduueckue
METO/IbI PEIICHHS
MOKa3aTeIbHbIX U
JorapupMUUECKUX
HEPaBEHCTB

72

KoHnTponbHas
pa0ora:
"UppanmoHanbHele,
MOKa3areabHbIEe U
nmorapudmudeckue
HEpaBeHCTBA"

73

KommiekcHabie
qucIa.
AnreOpanueckas u

https://resh.edu.ru/subject/lesson/4115/start/149

105/
PaLl



https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4115/start/149105/

TPUTOHOMETPHYECKA
s popmBI 3amucu
KOMILIEKCHOTO
qrcia

74

KommiekcHbie
qucha.
Anrebpanyeckas u
TPUTOHOMETPHYECKA
st OpMBI 3arTUcu
KOMIIJICKCHOTO
qrcia

https://resh.edu.ru/subject/lesson/6120/start/385

67/
P3LL

75

Apudmernaeckue
OIIEpAIHH C
KOMITJIEKCHBIMHU
YHCIIaMH

76

Apudmernueckue
OTIepaLnu C
KOMILJIEKCHBIMU
qHCIaMA

77

N300pakenue
KOMIIJIEKCHBIX
qucen Ha
KOOPJAMHATHOU
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/4103/start/385

36/
P3LU

78

N306paxenue
KOMILIEKCHBIX
qucen Ha



https://resh.edu.ru/subject/lesson/6120/start/38567/
https://resh.edu.ru/subject/lesson/6120/start/38567/
https://resh.edu.ru/subject/lesson/4103/start/38536/
https://resh.edu.ru/subject/lesson/4103/start/38536/

KOOpPJIMHATHOMN
MIIOCKOCTH

79

®opmyia Myaspa.
Kopuu n-oit
CTETEeHHU U3
KOMILJIEKCHOTO
qucna

80

®opmyiia Myaspa.
Kopuu n-oit
CTEIIECHU U3
KOMILIEKCHOTO
yucia

81

IIpumeHeHue
KOMILIEKCHBIX
YHCeN JUIsl PeIICHUS
(bu3MUeCKUX H
reOMETPUIECKIX
3aja4

82

KoHnTponbHas
pa0ora:
"KomruiekcHbie
qucua"

83

Harypanbnsle u
L[eNble YnCIa

84

Harypanbnsle u
LeNble Yncaa

85

[IpumeHenne




IIPU3HAKOB
JEJIMMOCTH LIETIBIX
qucen

86

[Ipumenenue
MIPU3HAKOB
JEIMMOCTH LIEJIBIX
qucen

87

[Ipumenenne
MIPU3HAKOB
JETMMOCTH LIEJIBIX
gucen: HOJl m HOK

88

IIpumeHeHue
MIPU3HAKOB
JETMMOCTH 1LIEJTBIX
yucen: HOJl u HOK

89

IIpumeHeHue
IIPU3HAKOB
JEIUMOCTH LIEIIBIX
YHCeJl: OCTATKHU 110
MOJYJIIO

90

IIpumeHeHue
MIPU3HAKOB
JEITMMOCTH LIEJIBIX
YHCEeIl: OCTATKH 10
MOJZYJIIO

91

[IpumeHeHne
MIPU3HAKOB




JIEIIMMOCTH 11€JIBIX
YHUCEJI: AITOPUTM
EBxnnna mns
perieHus 3a1ad B
LIENBIX YHCIIaX

92

KonTponbnas
pabora: "Teopus
LenbIx yucen"

93

Cucrema n
COBOKYITHOCTh
YpPaBHEHUU.
PaBHOCHIBHEIE
CHCTEMBI B
CHCTEMBI-CIIEACTBHS

94

Cucrema n
COBOKYITHOCTh
YPaBHEHHUH.
PaBHOCHIBHBIE
CHCTEMEI U
CHCTEMBI-CIICACTBHS

95

OCHOBHBIE METOTBI
pELIEHHS CUCTEM U
COBOKYITHOCTEM
palMOHAIBHBIX
ypaBHEHUH

96

OCHOBHBIE METOIBI
pEIIeHUs CUCTEM U




COBOKYITHOCTEMN
HppaIMOHATIBHBIX
ypaBHEHUU

97

OcHOBHBIE METOBI
pEIIeHUs CUCTEM U
COBOKYITHOCTEH
MOKa3aTeIbHBIX
YpaBHEHUU

98

OCHOBHBIE METO]IbI
peliCHus CUCTEM U
COBOKYITHOCTEM
II0Ka3aTCJIIbHBIX
YpaBHEHUU

99

OCHOBHBIE METO/TbI
pelIeHusl CUCTEM U
COBOKYITHOCTEMN
Jorapu(pMUIECKUX
ypaBHEHUH

100

OCHOBHBIE METO/IbI
pelIeHusl CUCTEM U
COBOKYITHOCTEM
JorapuPMUUECKUX
YpaBHEHUI

101

[IpumeHenne
CUCTEM K PELICHUIO
MaTeMaTHYeCKUX
3a/1a4 ¥ 3a]a4 u3




pa3IMYHbIX
obJacTeil HayKu U
peanbHOM KU3HH,
UHTEpIIpEeTALUS
MOJIy4E€HHBIX
pE3yNbTaToB

102

[Ipumenenue
CUCTEM K PEIICHUIO
MaTeMaTHYECKUX
3a/a4 U 3a/1a4 U3
pa3IMYHbIX
o0ractell HAyKH U
peabHOM KU3HH,
WUHTEpIIpEeTAINS
MOJIy4E€HHBIX
pe3yJbTaToB

103

IIpumeHeHue
HEPaBEHCTB K
pELICHUIO
MaTEeMaTHYECKUX
3a/1a4 ¥ 3a]a4 u3
pa3IMYHbIX
obuacTeil HayKu U
peaNbHON KU3HH,
UHTEPIIpETALNS
MTOJTYYEHHBIX
pe3yabTaToOB




104

KoHntposbHas
pabota: "CucreMsl
palMOHATIBHBIX,
UppaloHaIbHbIX
II0Ka3aTeIbHbIX U
JorapupMUUECKuX
ypaBHEHHUH"

105

PanmonanbHbie
YpaBHEHUS C
rapaMeTpamu

106

PanmonanbHbie
HEPABEHCTBA C
rapaMeTpamu

107

PanmonanbHbie
CHUCTEMEI C
rapaMeTpamu

108

WppaunonanbHbie
ypaBHEHHUS,
HEPAaBEHCTBA C
napameTpamu

109

WppaunonanbHbie
CHCTEMBI C
napameTpamu

110

IToka3aTennHBIE
ypaBHEHU,
HEpaBEHCTBA C
rnapameTpamMu




111

Iloka3zarenpHbIE
CHUCTCMBEI C
rapameTpamMmu

112

Jlorapudmuueckue
YpaBHEHHS,
HEPaBEHCTBA C
napameTpamu

113

Jlorapudmuueckue
CHCTEMBI C
napameTpamu

114

Tpuronomerpuueck
V€ YpPaBHEHUS C
rapameTpamu

115

Tpuronomerpuueck
Y€ HEPAaBEHCTBA C
rapameTpamu

116

Tpuronomerpuueck
1€ CUCTEMBI C
rapameTpamu

117

[Toctpoenue u
UCCIIEJOBaHKE
MaTEMaTHYECKHUX
MOJIENIEN peaTbHbIX
CUTYAaLHi C
MTOMOLIBIO
YPaBHEHUH C
napameTpamu




118

[Toctpoenue u
HCCIICIOBAHUE
MaTeMaTHYEeCKUX
MOJIEJIEN peaTbHbIX
CUTYyallUi C
IIOMOIIBIO CHCTEM
YPaBHEHUH C
rnapameTpamu

119

[Toctpoenue u
HCCIIEIOBaHKE
MaTeMaTUYeCKUX
MojieTIell peabHbIX
CUTYaLHil C
MTOMOIIBIO CUCTEM
ypaBHEHUH C
napameTpamu

120

KonTponbHas
pabora: "3amauu ¢
napamerpamu”

121

[ToBTOpEHME,
00o01Ienue,
cUCTEeMaTH3aIus
3HAHUM:
"VpaBHeHus"

https://resh.edu.ru/subject/lesson/4932/start/127

853/
PaLl

122

[ToBTOpEHME,
0000111EHNE,
cucTeMaTu3alus



https://resh.edu.ru/subject/lesson/4932/start/127853/
https://resh.edu.ru/subject/lesson/4932/start/127853/

3HaHUMN:
"VpaBHeHus"

123

[ToBTOpEHME,
0000111eHNE,
CUCTEeMaTH3alUs
3HAHUM:
"YpaBHeHus.
Cucremsl
ypaBHEHH"

https://resh.edu.ru/subject/lesson/4134/start/390

02/
P3LL

124

[ToBTOpEHME,
000011IEHNE,
cUCTeMaTu3aIus
3HAHU:
"HepaBenctna"

https://resh.edu.ru/subject/lesson/4933/start/127

884/
PaLl

125

IToBTOpEHME,
000011IEHHE,
cucTeMaTu3anus
3HAHUM:
"HepaBeHncrsa"

126

[ToBTOpEHME,
00o01Ienue,
cUCTEeMaTH3aIus
3HAHUM:
"HepaBencrsa"

127

[ToBTOpEHME,
000011IEHHE,
cucTeMaTu3alus



https://resh.edu.ru/subject/lesson/4134/start/39002/
https://resh.edu.ru/subject/lesson/4134/start/39002/
https://resh.edu.ru/subject/lesson/4933/start/127884/
https://resh.edu.ru/subject/lesson/4933/start/127884/

3HAHUM:
"IIpon3BonHas u eé
npuMeHeHue"

128

[ToBTOpEHME,
000011IeHNE,
CUCTEeMaTH3alUs
3HAHUM:
"IIpon3BonHas u eé
npuMeHeHue"

129

[ToBTOpEHME,
000011IEHNE,
CHCTEMAaTHU3alHs
3HAHHI:
"I[IpousBoaHas u e€
npuMeHeHue"

130

[ToBTOpEHME,
000011IEHHE,
CHCTeMaTH3alus
3HaHui: "VIHTerpan
U €ro npuMeHeHue"

131

[ToBTOpEHME,
00o01Ienue,
CHCTEeMaTH3aIs
3HaHuil: "OyHkuun"

132

[ToBTOpEHME,
000011IEHHE,
cucTeMaTu3alus




3HaHui: "Oynkun"

133

[ToBTOpEHME,
0000111eHNE,
CHCTeMaTH3amus
3HaHui: "OyHkun"

134

Htorosas
KOHTPOJIbHASI
pabora

135

Hrorosas
KOHTPOJIbHAs
pabora

136

[ToBTOpEHME,
000011IEHNE,
cUCTeMaTu3aIus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

136

10




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIeMoOro .
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yJbTara
1 Yucna 1 BBIYUCIICHUS
11 OnepupoBaTh MOHATUSAMH: PALMOHAIBHOE WU JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U ICCATHYHAS TPOOb, IPOIICHTHI
12 Boinmonuate  apudmernyeckue omepanud € pPAlMOHATIBHBIMU U
' I[GﬁCTBHTGJII:HI:IMH qucJjiaMu
1.3 BrmmomaaTe HpI/I6JH/DKéHHI)IC BBIYMCIICHUA, HCII0JIb3YA ImpaBujia
' OKpYIJIEHUS, A€JIaTh IPUKHUIKY U OLEHKY PE3yJIbTaTa BHIYUCICHUI
OHGpI/IpOBaTI) IMOHATHUAMU: CTCIICHD C LCJIBIM IIOKAa3aTCJICM, CTaHAapTHAaA
14 ¢dopMa 3anucH JEHCTBUTEIBHOIO YUCIIa, KOPEHb HATYpajIbHOW CTEIEHH;
' UCTIOJIB30BaTh MOAXOMAUIYIO ()OPMY 3aIUCH JACHCTBUTEIBHBIX YUCEI /IS
PCIICHHUA MMPAKTUYCCKUX 3a1a4 U NPCACTABJICHUA JaHHBIX
OHGpI/IpOBaTI) IMOHATHUAMU: CUHYC, KOCMHYC H TAaHI'CHC IPOMU3BOJILHOI'O
1.5 yIi1a; WUCMOJb30BaTh 3alMCh MPOM3BOJIBHOIO Yrja dYepe3 oOpaTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIHH
2 YpaBHEHMS U HEPABEHCTBA
OnepupoBaTh NOHATUSAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, 1IEIIOE,
2.1 palyoHaIbHOE, UPPaLMOHAIIBHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHHE
99 BeimonHATe mpeoOpa3oBaHUs TPUTOHOMETPUUYECKHX BBIPDAKEHHH U
' pelaTh TPUTOHOMETPUYECKUE YPABHEHUS
BoinonHATh npeoOpa3oBaHus LEJIBIX, paloHaIbHBIX "
2.3 VPPALMOHAIBHBIX BBIPDAKEHUH W pEIIaTb OCHOBHBIE THIIBI LENbIX,
PpalMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB
24 HpI/IMeHSITI) YpaBHCHHA W HCPABCHCTBaA JIsA PCHICHUA MAaTCMATHYCCKUX
' 3a]a4 1 3a]a4 U3 pa3IMuHbIX 00JacTel HayKH U pealbHOM KU3HU
MogenupoBaTh peaqbHBIE CHUTYaIlUd Ha S3BIKE aireOphbl, COCTaBIIATH
95 BBIpQXEHHS, YpaBHEHUs, HEPAaBEHCTBA IO  YCIOBUIO  3aJlayH,

UCCIIeIoBaTh IIOCTPOEHHbIE MOJEIM C HUCIOJIb30BAHHMEM ammapara
anredpsl




OyHKIUYU U TpapUKU

OnepupoBaTh MOHATUSAMH: (DYHKIUS, CcHOCOObI 3amaHus (YHKIHH,

3.1 00acTh OmpeneNeHusT U MHOXECTBO 3HAUYEHUH (QyHKUWH, Tpadux
(GyHKIIMH, B3aUMHO 0OpaTHbIC PYHKITUN
3.9 OnepupoBarh MOHATUSMHU: YETHOCTb M HEUYETHOCTh (YHKIMH, HYIU
' (GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku QyHKIUN 111 pelieHusT ypaBHECHUH
3.4 Ctpouth W uuTaTh TpapuKH JHUHEWHOW (YHKIIMH, KBaJAPATUIHOU
' byHKIMY, cTeneHHON (YHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonw3oBarh rpaduku (GyHKIUN UIsi MCCIEAOBAHUSA IMPOIECCOB U
35 3aBHCUMOCTEH MpH pelIeHuHr 3a7ad U3 JAPYruX y4yeOHBIX MPEIMETOB U
' peaibHOM  JKM3HM, BbIpaXarb (QopMynamMu 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana marematnyeckoro aHaamsa
41 OnepupoBaTh MOHATUSAMU: IOCIEIOBATEIBHOCTD, apuU(pMeTHUECKas H
' reoMeTpHuuecKas porpeccun
OnepupoBaTh NOHATUAMU: OECKOHEYHO YOBIBaIOIasi reOMeTpHYecKas
4.2 nporpeccusi, CcymMma OECKOHEYHO YyOBIBaloIled TIeOMETpUYECKOU
IIPOrpeccuu
4.3 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonb3oBarh CBOMCTBA MOCJEIOBATEIIBHOCTEH W MPOrpeccHil Jis
' pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOIO XapaKTepa
5 MHOXecTBa U JIOTUKa
5.1 OrniepupoBaTh MOHITHAMHU: MHOKECTBO, ONIEPAIIMN HAa/l MHOYKECTBAMHU
Hcnons30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar il OMHCaHUs
5.2 peanbHBIX MPOIECCOB U SIBJICHUM, MPH PEIICHWH 3a1ad U3 JAPYTrux
y4eOHBIX TIPEIMETOB
53 OnepupoBaTb TMOHATUSMHU:  ONpENEIECHHE, Teopema, CIEJCTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
11 OnepupoBaTh MOHATHSIMH: HaTypallbHOE, I€JI0€ YHUCIIO; HCIOJIb30BaTh

IMPU3HAKHU ACITIUMOCTH LCJIBIX YHCCII, PA3JIOKCHUC YHCJIa Ha IMPOCTHIC




MHOXUTCIIN OJId pCUHICHUA 3a1a1

1.2

OHGpI/IpOBaTB IMOHATHUEM: CTCIICHDb C pallMOHAJIBHBIM ITOKA3aTCJIICM

1.3

OnepupoBaTh MOHATHAMHU: JOrapud™M  4YHCHA, JECATUYHBIE U
HaTypaJbHbIE JOrapuPMBbI

YpaBHEHMs U HEPABEHCTBA

2.1

[IpumeHsATH CBOWCTBA CTENEHHM JUI TNPEOOpa3OBaHMS BBIPAKCHUH,
OIIEpPUPOBATh IOHATUSAMHU: IIOKA3ATEIBHOEC YPAaBHEHUE W HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BoimonHsaTe mpeoOpa3oBaHus BBIPAXKEHUN, COAEPXKALIUX JOrapudMBI;
ONEepUpOBaTh  MOHATUSMHU:  JorapuMUUecKoe  ypaBHEHHE U
HEPABEHCTBO; PEIIaTh OCHOBHBIEC THUIIbI JOTapU(PMHUUECKUX YPaBHEHUU U
HEPABEHCTB

2.3

Haxogutb pEeLICHUA HpOCTCfIIHPIX TPUTOHOMETPUYICCKHUX HCPABCHCTB

2.4

OHepI/IpOBaTB MOHATUSIMH:. CHUCTEMa JIMHEHHBIX ypaBHeHI/Iﬁ u eé
peHmiCHUEC; UCII0JIb30BATh CUCTCMY JIMHEHHBIX ypaBHeHI/Iﬁ 1A PCHICHUA
MMPAKTUYCCKUX 3aaa4

2.5

Haxogute pemeHuss MNpOCTEHIIMX CUCTEM M COBOKYIHOCTEH
palMOHAIbHBIX YPABHEHUM U HEPABEHCTB

2.6

MogenupoBaTh peajgbHbIE CUTyallUd Ha S3bIKE aireOpbl, COCTaBIIATH
BBIPA)KEHUS, YPaBHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCJIOBHUIO 33JauH,
UCCJIE0BaTh IIOCTPOCHHBIE MOJENN C HCIOJIb30BAaHUEM amrmapara
anreOpbl

@yHKIMH U TpaduKu

3.1

OnepupoBaTb NOHATHUAMHU: Mepuoandeckas (YHKIUSA, MTPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOUKH dKCTpeMyMa (PyHKLUHU, HauOoJIblIee U
HalMEHblIIee 3HaueHus! GYHKLUHU Ha IPOMEXYTKE; HUCIIOIB30BaTh UX JUIS
uccienoBaHus (QyHKIMH, 33JaHHON IrpaduKoM

3.2

OnepupoBaTh NOHATHAMU: TpapUKH MOKA3aTENbHOM, TorapudMuieckoi
U TPUTOHOMETPUYECKHX (YHKIMH; M300paxaTh UX Ha KOOPIMHATHOM
IUIOCKOCTH M UCIIOJIb30BATh I PEIICHUS] yPaBHEHUIN 1 HEPABEHCTB

3.3

N300paxarh Ha KOOPAMHATHOM TUIOCKOCTH TpapuKd JTHHEHHBIX
YpPaBHEHUM M HCHOJIb30BAaTh HX U1 PEUIEHUS CUCTEMbl JIMHEHWHBIX
ypaBHEHUU

3.4

Hcnonp3oBate rpadukn (yHKIMA JUIs MCCIEIOBAHUS MPOIECCOB M
3aBHCUMOCTEN U3 IPYruX y4eOHbIX AUCUUIUINH

Hauana matremaTudeckoro aHainza

4.1

OnepupoBaTh TOHSATUSMU: HENpepbiBHAS (QYHKIUS, TMPOU3BOIHAS
(GYHKIIMM, WMCIOJIb30BaTh TEOMETPUYECKUM H (U3HUYECKUN CMBICI
MPOU3BOAHON I PELICHUS 3a/1a4




Haxomute mpou3BOAgHBIE  3IEMEHTApHBIX  (DYHKIMI, BBIYUCIATH

4.2 MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO ()YHKITUI
Hcnonb30BaTh TPOW3BOAHYIO IS HUCCIENOBaHWs (QyHKOIMH Ha
4.3 MOHOTOHHOCTh M 3KCTPEMYMBbI, IPUMEHSTh PE3yIbTaThl HCCICTOBAHUS K
MOCTPOCHHIO TPahUKOB
44 M cronp30BaTh MPOU3BOAHYIO JIJISl HAXOXKICHHS HAWTYYIIETO PEIICHUS B
' NPUKJIAJHBIX, B TOM YHCJIE CONMATBHO-YKOHOMUYECKUX, 33a1auaxX
45 OnepupoBaTh MOHATUSMH: TEPBOOOpa3Hass W WHTETPAT, IOHUMATh
' TCOMETPUYCCKUHN M (PU3HUYECKHI CMBICIT HHTETpaja
46 Haxomute mepBOOOpa3HbIC JJIEMEHTAPHBIX (QYHKIUH, BBIYUCIATH
' uHTerpai no ¢popmyne Herorona — JleliOnuma
47 Pemiare npukiiagHpie 3aa4u, B TOM YUCIIE CONUATBHO-3KOHOMUYECKOTO

u (bHSI/II-ICCKOFO XapakTepa, CpeaACTBaAMH MaTEMATHUYICCKOI'O aHalIn3a




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Panmonanbupie  uncna. OOBIKHOBEHHBIE U JECATUYHBIE JApOOM, MPOICHTHI,
OECKOHEUHbIE  NEepUOJUYECKHe  JApoOH.  ApH(METHYEeCKHe  ONepaluud  C
11 palMOHAIbHBIMU YUCIIAMHU, [IPEOO0pPa30BaHUs YMCIIOBBIX BbhIpakeHui. [Ipumenenue
OpoOeil ¥ MPOIEHTOB UIA PEUICHUs NPUKIAIHBIX 33/1a4 U3 Pa3IMYHbIX OTpacien
3HAHUM U peaIbHOM )KU3HU
JeiictButenpHble  uucia.  PanuoHanbHble M MppalMOHANbHBIE — YHUCIA.
1.2 | Apudmernueckue omnepauuu ¢ JeHCTBUTENbHBIMU uuciaMu. [lpubmmxénHble
BBIYUCIICHUS], IPABUJIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI
Crenenp c nenslM nokasateneM. CranpaptHas (opma 3arucu AEHCTBUTEIBHOIO
1.3 | wuucna. Mcnosnp3oBaHue noaxozsmeil ¢(opmbl 3anucu JeHCTBUTENBHBIX YHUCEN JUIS
pelLIeHHs PAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypaibHOH creneHu. JleiicTBus ¢ apudmernyeckumu
' KOPHSIMU HaTypaJbHON CTENEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHTE€HC YHCIOBOI0 apryMeHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 TokaecTBa U TOKJIECTBEHHbIE IPEOOpPA30BaAHUS
99 [TpeoGpa3zoBanue TPUTOHOMETPUYECKHUX BBIPAKCHU. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
53 VYpaBHeHHne, KopeHb ypaBHeHUs. HepaBeHCTBO, pellleHHE HepaBeHCTBAa. Meron
MHTEPBAJIOB
2.4 | Pemenue nenpx U IpOOHO-pAIIMOHAIBHBIX YPaBHEHHUI U HEPABEHCTB
2.5 Pemenne nppanimOHaNIBHBIX YPaBHEHNUI U HEPABEHCTB
2.6 | Pemenue TpUTOHOMETPHUYECKUX ypaBHEHUN
57 [IpumeHeHne ypaBHEHMII M HEPABEHCTB K PELICHUIO MAaTEMaTHMYECKHUX 3a1ad U
' 3a]a4 U3 pa3IU4HbIX 00JacTel HayKH U peaIbHOM JKU3HU
3 DOyHKINUA U TPaPUKH
31 Oyukuus, crnocoObl 3aaanus ¢QyHkuuu. ['padux dyHknuu. BzaumuHo oOpaTHble

byHKIUA




3.2 OO6nactp ormpeneneHuss U MHOXECTBO 3HadeHWH QyHKiuuu. Hymm ¢dyHkumm.
' [IpomexxyTKH 3HAKOMOCTOSAHCTBA. YETHBIC U HEUETHBIC (PYHKIIUU
33 Crenennass (yHKUUS ¢ HAaTypaJbHbIM M LEJNbIM Noka3arereMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpPHS N-0i CTENEHU
3.4 Tpuronomerpuyeckas OKpyXKHOCTb, OIPEEICHHE TPUTOHOMETPUUECKUX (YHKIUI
' YHCIJIOBOI'O apryMeHTa
4 Hauvana mareMaTn4yeckoro aHaausa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' IIOCJIEI0BATENBHOCTH
Apudmerndeckass M reoMmerpuyeckas mnporpeccud. beckoHeuHo yObIBaromas
4o | TEOMETPUHECKAsS NPOTPECCH. CymmMa OecKOHEYHO YOBIBAaIOLIEH reoMeTpruecKon
' nporpeccur. PopMmyiia CIOXKHBIX NPOLEHTOB. lcrnonb3oBaHUE IPOrpeccuu Uit
pEILIEHNUs PEATbHBIX 3a7a4 IPUKIAJHOIO XapaKkTepa
5 MHosxecTBa U JIOTHKa
MHoxecTBO, omnepauMM HaJl MHOXecTBaMu. Jluarpammsl Oisiepa — DBenna.
5.1 | IlpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammnapara i OINMCAHMS pealIbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KITACC
Kon IIpoBepsieMblIii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIIEHUS
11 Hatypanbnsle u nensie uncina. [Ipu3Haku 1€1MMOCTH LEIBIX YHACEN
1.2 Crenens ¢ paMoHaIbHBIM ITOKa3areneM. CBONCTBA CTENIEHH
1.3 Jlorapudm ymcna. JlecaTuuHble U HaTypaibHbIE JOrapu(MbI
2 VYpaBHEeHMs U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaxeHU, CoAepKaLIUX JJOTapUPMbI
99 [IpeoGpa3oBanue BbIpaxeHUi, COAEPKALIUX CTENIEHHU C pallMOHAIbHBIM
' HoKa3aTesieM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
26 Cucrembl JIMHEWHBIX ypaBHEHMH. PenieHue NpUKIAIHBIX 3a7a4 C IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH palliOHAIbHBIX YPaBHEHUI U HEPABEHCTB
2.8 [Ipumenenue ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX




3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU M peabHON KU3HU

3 OyHKIMH U TpaPuKH
Oynkius. Ilepuoguueckue ¢ynkuuu. IIpomMexyTkn MOHOTOHHOCTH (YHKIIWH.
3.1 Maxkcumymbl 1 MUHUMYMBI (yHKIH. HaunOosnpinee W HauMeHblee 3HAYECHUE
(GYHKLIMU Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.3 [Toka3zarenbHas u orapudmMudeckas GyHKINN, X CBOHCTBA U TpaduKu
3.4 Hcnonb3oBanne rpadukoB (YHKIHMA [UIs pEIICHUS YpPAaBHEHMHA W JIMHEHHBIX
' cucTeM
Wcnons3oBanue rpadukoB (YHKIUNA JUIsI  UCCICOBAaHHMS TPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT IPU PEIIEHUM 3a/ad U3 APYrMX y4eOHbIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Hauana maTremMaTuueckoro aHajinsa
4.1 HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB
4.2 ITpousBonnas Gpynkuuu. ['eomerprueckuii U Gpu3NYeCKUil CMBICI IPOU3BOIHOM
43 IIponsBosHble 31neMeHTapHBIX (QyHKIMA. DOpMysbl HAXO0XKIEHUS MPOU3BOIHON
' CYMMBI, IPOU3BEICHHS U YaCTHOTO (PYHKLIUI
[IpuMeHeHre NPOM3BOIHONW K HCCIEAOBAaHHIO (PYHKIUI Ha MOHOTOHHOCTb U
4.4 sKcTpeMyMbl. HaxoxieHrne HanbobIIero 1 HaMMeHbIIEero 3HaueHusl pyHKLIHUU Ha
OTpe3Ke
[IpuMeHeHre TPOM3BOAHOM JUIsI HAXOXKICHHUS HAMJIYYIIEro pelIeHus B
4.5 NPUKIAAHBIX 33Jayax, JUId OINpEAeNeHUs CKOPOCTH IIpolecca, 3aJaHHOTro
dbopmymoit uu rpagukom
4.6 IlepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reomeTpuueckuii U ¢pu3nveckuil cMbici. BeruncieHne uHTerpana

o gopmysne Hototona — Jleitbnuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMBbI CPeIHero
0011ero o6pa3oBaHus

Brnanenne MetonamMu J0Ka3aTenbCTB, alrOpPUTMAMU DPELICHUs 3ajad;
yMeHue (GOpMYIHpPOBATH W ONEPHUPOBATH MOHATHUSAMH: OIpEIeIICHHE,
aKkcuoMa, Teopema, CIEACTBUE, CBOWCTBO, MPHU3HAK, JI0KA3aTeIbCTBO,
pPaBHOCUJIbHBIE (hOpMYITHPOBKH; MIPUMEHSTh ux; yMEHHE
¢dopmynupoBate 00paTHOE H  IHPOTHBOIIOJIOXKHOE YTBEP)KICHHUE,
INPUBOJIUTL TPUMEPbl W KOHTPIPHUMEPHI, HCIOJB30BATh METOJ
MaTeMaTUYeCKOM MHAYKIUH; IPOBOJUTH JJOKA3aTelIbHbIE PACCYKICHUS
IpU pElIeHUH 3a]a4, OLIEHUBAaTh JIOTUYECKYIO IPaBUJIBHOCTh
pacCyKIeHMH; yMEHUE OIEepUpOBATh MOHATUSAMH: MHOXXECTBO,
MIOJIMHO’KECTBO, ONEPALMK HaJ MHOKECTBaMHU; YMEHUE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ~ ammapar JJisi  ONMCaHUS  peaibHbIX
IIPOLIECCOB U SIBJIEHUH U NPU PEUICHUM 3a/lady, B TOM YHUCIIE U3 IPYTUX
y4eOHBIX MPEIMETOB; YMEHHE OIEepUpOBaTh MOHATUSAMU: TIpad,
CBSI3HBIN rpad, nepeBo, UK, Tpad Ha IVIOCKOCTH; YMEHUE 3a]aBaTh U
OTMHCHIBATh Ipadbl Pa3IMYHBIMU CIIOCOOAMU; UCIOJIB30BaTh rpadbl MpH

peUICHUHU 3a1a4

VYMeHue onepupoBaTh MOHATUSAMH: HATYpaJIbHOE YHCIIO, LEJI0€ YHCIIO,
CTENIEHb C LEJIbIM I0Ka3aTelieM, KOPEHb HATypaJbHOW CTEIIEHH,
CTENEHb C PALMOHAIBHBIM IOKa3aTejeM, CTENeHb C JeHCTBUTEIbHBIM
nokaszaTeiaeM, JOrapugM Uucia, CHHYC, KOCHHYC M TaHI€HC
IIPOU3BOJILHOTO 4YHCJIA, OCTaTOK 10 MOJYNI0, PAalMOHAIBHOE YHCIIO,
UppalMoHabHOE  YHCJIO, MHOXECTBa  HATypalbHBIX,  ILIEJbIX,
paloHaIbHBIX, JEMCTBUTEIBHBIX YHCEN; YMEHHE HCIO0JIb30BaTh
MPU3HAKK JIEIMMOCTH, HAUMEHBIIUN OOIIMN JeTUTeNh U HauMEHbIlee
olmiee KpaTHOE, aropuT™M EBKiINIA IpU pelIeHu  3a/a4; 3HaKOMCTBO
C Ppa3IWYHBIMU TO3UIMOHHBIMM CHCTEMAMH CUUCIICHUS;, YMEHHE

BBITIOTHATE BBIYHCICHHUE 3HAUYEHUH U HpeO6p330BaHI/I$I BI)Ipa)KeHI/Iﬁ (&{0)




CTENEeHsIMHA U JorapudmMamu, Ipeodpa3zoBaHus APOOHO-PAITHOHATHHBIX
BBIpQ)XEHUI; YMEHHUE ONEpUPOBATh MOHATUSAMH: MOCIEI0BATEIBHOCTD,
apudmernyeckass ~ Mporpeccus,  reoMeTpuYeckas  Iporpeccus,
O0EeCKOHEYHO YOBIBAIOIIas TIEOMETPUYECKas IPOTPeccHs; yMEHHUe
3aaBaTh  TOCJENOBAaTEJIbHOCTH, B TOM 4YHCIE C  IOMOIIbIO
PEKYppeHTHBIX  (QOpMyJ;  YMEHHE  ONEepUPOBATh  MOHATHIMU:
KOMIUIEKCHOE YHWCIO, CONPSHKEHHBIE KOMIUIEKCHBIE YHMCIIa, MOAYNb U
apryMEHT KOMIUIEKCHOTO 4YMCiIa, opMa 3alUCH KOMIUICKCHBIX YHCET
(reomeTpuueckasi, TPUTOHOMETpUYECKass M anredpandeckas); yMeETb
MPOU3BOIUTH apu(METHYECKUE ACHCTBHS C KOMILJICKCHBIMH YHCIIAMU;
MPUBOJIUTH  MPHUMEPHl  HCMIOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;
ONEpUpPOBaTh MNOHATUSMU: MaTpuua 2X2 u 3x3, onpenenurenb

MaTpulbI, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMmenue ONCpUPOBATH MOHATHAMU: PAllMOHAJIBHBIC, HPPALIHMOHAIBHEIC,
IIOKAa3aTCIIbHBIC, CTCIICHHBIC, HOFapI/I(bMI/I‘ICCKI/Ie, TPUT'OHOMETPUYCCKHC
YpaBHCHUA W HCPABCHCTBA, HUX CHCTCMbI; YMCHHUC OIICPHUPOBATH
INOHATHUAMU: TOXKACCTBO, TOXICCTBCHHOC Hpeo6pa30BaHHe, YpaBHCHUC,
HCPaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCHUIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB M CHUCTEM; YMCHUC pCIIATb YPAaBHCHU!,
HCPAaBCHCTBA M CHCTCMbI C IIOMOIIBLIO PA3JIMYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHH, HCPABCHCTBA MW CHUCTEMbI C IIApaMCTPOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTEMBI JJIA PCIICHNUA MAaTCMAaTUUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX obOmacrei HAayKHU U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh MOHATUAMU: (QYHKIHS, YETHOCTh (YHKIUH,
NEpUOANIHOCTD q)yHKHI/II/I, OrpaHUYCHHOCTD (1)YHKIII/II/I, MOHOTOHHOCTH
GbyHKIUH, SKCTpeMyM (DYHKIMU, HanOoIbIllee ¥ HAMMEHbIIIee 3HAYCHUS
GyHKIIMM Ha NOpPOMEXKYTKE, HeIlpepbiBHas (YHKIUS, aACHUMITOTHI
rpaduka QyHKUMM, TepBas W BTOpas MPOM3BOAHAas (yHKIUH,
T€OMETPUUYECKUIN U (PU3MUECKHUI CMBICIT TTPOU3BOIHOM, TIEPBOOOpa3HAas,
OnpeAeNEHHbI HHTErpait, yYMEHHE HAaXOAWUTh ACHUMMTOTHI rpaduka
(GYHKIIMM; YMEHHE BBIUHCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOTO U KOMIIO3HUINU (PYHKIIMH, HAXOAUTh YpaBHEHHE KacaTelbHOMI
K rpa@uKy QyHKIHH; YMEHUE HaXOAMUTH MPOU3BOJHBIE dJIE€MEHTAPHBIX

¢JYHKHHﬁ; YMCHHEC HUCIIOJIB30BaTh IMPOU3BOAHYIO JId HCCICIOBAHUA




(GyHKIMA, HAXOMUTHh HaWOOJIBIIINE U HAMMEHBIITNE 3HAYCHUS (YHKIIHIA;
CTpOUTh TpauKu MHOTOWIEHOB C HCIOJB30BAHMEM  armapara
MaTeMaTHYECKOTO  aHaju3a; NPUMEHSITh  NPOU3BOAHYIO IS
HAXOXKJICHUS HAWIY4IIEro PEIICHHs B TNPHUKIATHBIX, B TOM YHUCIE
COIMAIbHO-)KOHOMHYECKUX ¥  (U3MYECKMX 3a/lavyax; HaXOJIWUTh
wiomaan u o0BEMBI (GUTYp C TOMOIIBIO HMHTErpaia; MPUBOAUTH
OpUMEPBl  MaTeMaTHYECKOTO0  MOJCIHMPOBAaHUS €  TIOMOIIBIO

mudQepeHIranbHbIX ypaBHEHUH

YMeHHne OnepupoBaTh TMOHATHAMHU: Tpapuk QYHKIUH, oOpaTHas
¢byHKIMsA, KOMNO3UIUsA (YHKIUN, TUHEHHAs (QYHKIMS, KBaJpaTHIHASL
byHKIHS, parmoHaibHas byHKIHS, CcTeleHHas byHKIHS,
TPUTOHOMETpPUYECKHEe (YHKIUU, OOpaTHbIC TPUTOHOMETPHYCCKHE
GyHKIIMK, TOKa3aTelbHas | Jorapupmuueckas (QYHKIHUH; yMEHUE
CTPOUTH IpaUKu M3YYCHHBIX (DYHKIIUH, BBIIOIHATH MpeoOpa3oBaHUs
rpaduKoB (HYHKIIMIA, UCTIOIB30BATh TPa(GUKH ISl U3YYCHUS MPOIECCOB
Y 3aBHCHMOCTEH, TIPY PEIICHUH 3a/1a4d U3 IPYTHX y4eOHBIX MPEIMETOB
W 3aJad U3 PeaJbHON JKU3HU; BBIpaXXaTh (OpPMYJIaMHU 3aBHCUMOCTH
MEX/Ty BEJTMYMHAMU; UCIIOJIb30BAaTh CBOMCTBA U TpaduKu (PYHKIIHMA JIJIs
pelieHusl YpaBHEHWH, HEPaBEHCTB W 3aJad C [apamMeTpaMu;
n300pakaTh Ha KOOPJMHATHOM TUIOCKOCTH MHOXECTBA PEIICHUI

ypaBHeHHﬁ, HEPAaBCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 33aJaud Pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLIEHTHI, TOJIU U YacTH, Ha JBUKEHHE, paboTy, CTOMMOCTh TOBAapOB U
yCIyr, HaJOrW, 3aJaud M3 0O0JacTH yIpaBlIEeHUS JHYHBIMH U
ceMeMHbIMU  (MHAHCAMHU); COCTaBIATh BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBHIO 3a/adyd, HCCIIEN0BaTh
MOJy4YEHHOE PELICHHE M OLIEHUBATh IPABJONOA00HOCTb PE3yJbTaTOB;
YMEHHE MOJEIUPOBATh PEANBHBIE CUTYAallUH Ha SI3bIKE MATEMAaTHKW;
COCTaBJISITh BBIPAXEHUS, YpaBHEHHS, HEPABEHCTBA U UX CHUCTEMBI IO
YCIOBUIO  3aJa4yd, HCCIEAOBaTb  I[IOCTPOCHHBIE  MOJACIH  C
MCIOJIb30BaHUEM aImapara ajaredpbl, HHTEpIPETUPOBATh MOTYYEHHbIN

pe3yabTaT

YMeHue omepupoBaTh TOHATHSMU: CpeAaHee apu(MEeTHUecKoe,

MEaraHa, HanOOJIbIIee ¥ HaMMEHBIIIEE 3HA4YCHUA, pa3Max, JUCIICPCUs,




CTaH/apTHOE OTKJIOHEHHE YHCIOBOTO HabOpa; yMEHHE H3BIIEKATh,
MHTEPIPETHPOBATh MH(POPMALIMIO, MPEACTABICHHYIO B TaOJHIax, Ha
auarpaMMax, rpadukax, OTpaXkarollylo CBOMCTBA PEalbHBIX POIECCOB
W SBICHUW; MPEICTAaBIATh HHPOPMALUIO C IOMOINBIO TaOIUIl U
AMarpaMM; HCCIIEOBaTh CTAaTUCTUYECKUE [AaHHBIE, B TOM YHCIE C
IpUMEHEHHEM TpapUuecKuX METOJOB U DIIEKTPOHHBIX CPEJCTB;
rpaguyYeckd HCCIIEIOBATh COBMECTHBIE HAONIOACHUS C IOMOIIBIO

JyarpaMM pacCEeUBaHMS U JIMHEMHOU perpeccuu

YMeHue onepupoBaTh MOHATUAMH: CIyYalHBIM OMNBIT M ClIy4alHOE
COOBITHE, BEPOATHOCTH CIy4alHOTO COOBITHS, YMEHHE BBIYUCISATH
BEPOATHOCTh C HMCIOJB30BaHUEM TpaUueCcKHX METOJ0B; MPUMEHSTh
(hOpMYIIBI CIIOKEHUS U YMHOXKCHHUS BEPOSITHOCTEH, (pOopMyiTy MOJHOM
BEpOATHOCTH, (opmyny bepHymin, KoMOMHAaTOpHBIE (AaKTBl U
(GOpMyIIbI; OILIEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIA, YMCHHE
OTEpUPOBATh TMOHATUSAMU: CIlydyailHash BEJIMYMHA, pacIpenecHue
BEpPOSITHOCTEH, MaTEMaTUYECKOE OXKUIAHUE, TUCTIEPCUS U CTaHAAPTHOE
OTKJIOHEHHE CIy4yailHOW BEIMYMHBI, (QYHKIMU pacnpeieneHus u
IJIOTHOCTA ~ PaBHOMEPHOTO,  IOKAa3aTeJIbHOTO W HOPMAJIbHOTO
pacmpeneneHnuid; yMEHHE  HUCIOJB30BaTh  CBOIMCTBA  M3YYEHHBIX
pacrnpeesieHuid JUIsl perieHus 3a7a4; 3HaKOMCTBO C MOHATUSIMH: 3aKOH
OOJBIIUX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEAOBAHUHN; YMEHHE
MPUBOJUTH TMPUMEPHI TMPOSBIEHUS 3aKOHA OOJBIIMX YHCENT B
MPUPOAHBIX M  OOIIECTBEHHBIX SBICHUSX, YMEHHE OIEPHUPOBATH
MOHSATUSAMH: COYETaHUE, TIEPECTaHOBKA, YHUCIO COYETAHUM, UHCIIO
nepecTaHoBoK; OMHOM HbIOTOHA; yMEHHE MPUMEHSITh KOMOMHATOPHBIE
(hakThl U pacCyXIeHUs JUIsl pelIeHUs 3a7a4; OIEHUBATh BEPOSTHOCTH
pealbHBIX  COOBITHH; COCTaBISATH BEPOSTHOCTHYID MOJENIb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHHne omnepupoBaTh NOHATHUSAMH: TOYKA, IMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YyIJa, IUIOCKUM Yroil,
JNBYTPAHHBIA YIroJ, TPEXIPAHHBIA YroJI, CKPELIMBAIOIIMECS MNPSIMBIE,
[apaJUIEIbHOCTh U MEPIEHIUKYIISIPHOCTD NPSMBIX U IJIOCKOCTEH, Yroi
MEXIy NPAMBIMH, YIOJ MEXAY NPSMON U IJIOCKOCTBIO, YTOJ MEXIY

IIOCKOCTAMHU, PACCTOAHUC OT TOYKHU 0 INIOCKOCTHU, PACCTOSIHHUEC MCKIAY




MPSIMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSAMM; YMEHHUE HCIIOJIb30BaTh
IOpU pElIeHUH 3a/1a4 HM3y4YeHHBbIE (DAKTBI M TEOPEMBI IJIAHUMETPUH;
YMEHHE OLIEHHBATh pa3Mephbl OOBEKTOB OKPY)KAIOIIErO0 MHPA; CTPOUTH
MaTEMaTUYECKUE MOJENIM C IIOMOIIbI0 I€OMETPUYECKHUX IOHATHH U

BCJIIMYMH, PCIIATh CBA3aHHBIC C HUMU IIPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMU: TUIOMAAb (GUTYpBI, 00bEM (UTYPHI,
MHOT'OTPaHHHK, IPAaBMIIBHBI MHOTOTPAaHHUK, CEYEHNE MHOTOTPaHHUKA,
KyO, Tapajielenunes, npu3Ma, nupamuaa, Gurypa U TOBEPXHOCTh
BpalleHUs, IWIMHAP, KOHYC, Iap, cdepa, miomaas cdepsl, MIomab
MOBEPXHOCTU MHUPAMH[BI, NMPHU3MBI, KOHYCa, HWIMHIpPA, 00BEM Kyoa,
IPSIMOYTOJIBHOTO TapajUIeNenuIeia, TUPaMUIbl, TPU3MBI, IIIHHIPA,
KOHYcCa, I1apa, pa3BEpTKa IMOBEPXHOCTH, CEYCHHUSI KOHYCa U IHIHMHIPA,
napajulellbHble OCH WM OCHOBAaHHWIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss cepsl, TWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpAaHHHMKA,  M300pakaTb  MHOTOTPaHHUKH,  QUTYpHl |
MOBEPXHOCTH BpAIEHHUS, MX CEYCHHUS, B TOM YHCIEC C TOMOIIBIO
ANIEKTPOHHBIX CPE/ICTB; YMEHHE PUMEHSATh CBOHCTBA F€OMETPHUYECKUX
¢buryp, camoCTOATENEHO (OPMYIHUPOBATH ONPEACICHUS H3Y4aeMBIX
¢uryp, BBLABHraTh THIIOTE3BI O CBOMCTBAX M  INPH3HAKaX
reoMeTpruecKuXx (huryp, 000CHOBBIBATH MIIM ONMPOBEPraTh MX; YMEHUE
IPOBOJIUTh KJIAacCUPUKAIMIO (QUIYyp 1O pa3IuyHbIM IpHU3HAKaM,

BBIITOJIHATH HCO6XOI[I/IMI>IG JOIMOJTHUTCIIbHBIC TOCTPOCHUA
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YMeHne onepupoBaTh TOHSATHSMH: JBIDKEHHE B TPOCTPAHCTBE,
napajiesIbHbli TIepeHOC, CUMMETPHSL Ha TUIOCKOCTH U B NMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuE MOA00Ms, TMOAOOHBIE (QHUTYPHI; yMEHHE
pacrio3HaBaTh paBHbIE M MOJ00HBIE (PUTYPHI, B TOM YHUCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HUCIOIB30BaTh T€OMETPHUUECKUE OTHOIICHUS
IPU pEIIeHUH 3aJad; HaXOAUTh I'€OMETpPHUYECKHE BEIUYMHBI (JJIUHA,
yroj, MiIomaas, 00bEM) MpPHU pEIIeHUH 334ad M3 JIPYIHX Y4eOHBIX
NpeaIMEeTOB W M3  peajbHOM  JKU3HH; YMEHHE  BBIUUCIATH
Te€OMETPUUECKUE BETUYMHBI (JUTMHA, yroJj, IJIONIaah, 00BEM, IIIONaIh
MOBEPXHOCTH), HCIOJB3Ysl H3Y4YEHHbIE (OPMYIBI U METOIBI, B TOM
YHCIIe: TUIOMAAb TIOBEPXHOCTH MTUPAMHIBI, IPU3MBI, KOHYCa, IWINHPA,

wiomans cdeprl; 00bEM Kyda, MPSIMOYTOJBHOrO MNapaulelenurnesa,




NUpaMubl, MPU3MbI, LHWIUHApPA, KOHYcCa, LIapa; yYMEHHE HaXOAWUTh

OTHOIIIEHHE 00BbEMOB IOJOOHBIX (Uryp
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Vmenue OnCprUpoOBaAThH IIOHATUSAMMU: MMpsAMOYTOJIbHAA CHUCTEMaA
KOOpAuHAaT, BEKTOP, KOOPANHATHI TOYKH, KOOPAUHATHI BECKTOpA, CyMMa
BCKTOPOB, IIPOU3BEACHNUEC BCKTOPA Ha YMCIO, PA3JIOKCHHUE BCKTOpA IO
6a3Hcy, CKaJIApHOC MPOU3BCACHUC, BCKTOPHOC MNPOU3BCACHHUEC, YI'OJ
MCKIAY BCKTOpaMU, YMCHUCE HCIIOJIB30BaThb BeKTOpHBIfI n
KOOpI[HHaTHLIfI MCTOJ AJid pCHICHUA I'COMCTPHUYCCKUX 3aJad U 3aJaqd

JIpYTUx y4eOHBIX MPeIMETOB

13

YMmenue BbpIOMpaTh MNOAXOASIIMNA METON Ui pEHICHUs 3a/1ayu;
MMOHMMAaHHUE 3HAYUMOCTH MATEMaTUKH B HU3YYCHUU MPUPOIHBIX U
OOIIECTBEHHBIX IMPOLIECCOB U  SBJICHUI; YMEHHE pacrno3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE, YMEHHE IPUBOIUTH
MpUMEPbl  MATEMATHYECKUX OTKPBITUH POCCUUCKOW M MHPOBOHU

MaTeMaTUYeCKON HayKH




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'D 1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna u BIYUCICHUSA

11 Hatypanbnblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Panmonanbhple uyucia. OOBIKHOBEHHBIE U JI€CATUYHBIE ApOOM, IPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernueckuit KOpPEHb HaTypajibHOH CTEIICHH. HevictBus c
' apu(pMeTUYECKUMH KOPHIMHU HATypaJIbHOM CTENEHU

14 Crenenp ¢ menbiM mokaszareneM. CTeneHb C PalMOHAIBHBIM IIOKA3aTENIEeM.
' CBoiicTBa cTeNeHU

15 CuHyc, KOCMHYC M TAaHI'€HC YHUCIIOBOI'O aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm umcna. JlecaTU4HbIe U HATYypaJIbHBIE JTOrapH(pMbI

JleiicTBuTenbHbIC 4YHclia. ApuMETHYSCKUE OINepalud C JICHCTBUTEIbHBIMH
1.7 yuciaamu. [IpuOmkE€HHbIE BBIYMCICHUS, NpPaBWIA OKPYIJIEHUS, NMPHUKUIKA U
OLIEHKA pe3yJIbTaTa BEIUYUCIICHUH

1.8 [IpeoOpa3oBanue BbIpaxeHUI

1.9 KommiekcHbie uncna
2 VYpaBHEHUs U HEpPAaBEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [TokazarenbHble U IOTapUPMUUECKHE YPaBHEHUS

2.5 Lenbie u 1poOHO-paIOHAEHBIC HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [TokazarenbHble U TIOrapupMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuveckrne HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB

2.10 | VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMU




2.11

Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeaennTenb MaTpULIbl

3 OyHKIMH U TpadUKH
31 Oynkius, cnocodsl 3aganusa Gpyaknun. ['paduk pynkuun. Bzanmuo obpaTHble
' dbynkuun. YérHbie n Heu€THBIC QyHKIMU. [leprnoanyeckue GyHKImn
OOnacte ompeneneHuss ¥ MHOXECTBO 3HaueHW ¢(ynkiuu. Hymn ¢yHkimu.
3. [TpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' Maxkcumymbl 1 MUHMMYMBbl (yHKIMHU. HaunOosbinee M HauMeHbllee 3HaUYEeHUE
(GYHKLIMN Ha IPOMEXYTKE
33 Crenennas (yHKIMSA C HaTypajdbHBIM M IIeNbIM MoKa3aTteneMm. EE cBolicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapudmuueckas GyHKIUH, X CBOMCTBA U ITpaduKH
36 Toukn paspeiBa. AcumnToTsl rTpadukoB ¢yakmmii. CBoiicTBa (yHKIHMH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS TIOCIIEI0BATEIIEHOCTEH
33 Apudmernueckass u reomerpuueckas nporpeccud. Popmyna  CIOXKHBIX
' IIPOLICHTOB
4 Havana marematuyeckoro anammsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE AIIeMEHTAPHBIX (HYHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIENOBaHHUIO (DYHKIMI HAa MOHOTOHHOCTh U
4.2 sKCTpeMyMbl. HaxosxaeHne HauboJblIero ¥ HaMMEHBIIEro 3HauYeHUs (QyHKIUN
Ha OTpe3Ke
4.3 [lepBooOpasnas. MuTterpain
5 MHosxecTBa U JIOTHKa
5.1 MHoOXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTUKA
6.1 OnmcarenbHas CTaTUCTHKA
6.2 BeposTHOCTS
6.3 KombunaTtopuka
7 CeomeTpus
7.1 ®Durypsl Ha IIOCKOCTH




7.2

[IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE

7.3 MHoOrorpaHHHKA
7.4 Tena v MOBEpXHOCTH BpaIeHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. EI[I/IHEUI KOJIICKIIHA III/I(prBBIX 06p&30BaT€HBHBIX PECYPCOB

http://school-collection.edu.ru/

2. ®enepalibHBIN IIEHTP UHPOPMAITMOHHO-00Pa30BaATEIBHBIX PECYPCOB

http://fcior.edu.ru/

3. Aunekc. Yueonuk https://education.yandex.ru/

. «Yum.py» https://uchi.ru/

. «®oxcohopa» https://foxford.ru/

4
5. «Axnaccy» https://yandex.ru/
6
7

. Poccuiickas anexTponHas mkodia https://resh.edu.ru/

8. 3aHuMareibHas MaTeMaTUKa MIKOJIbHUKAM (OJTUMITHA/IbI, UTPBI,

KOHKYPCHI TI0 MaTeMaTHke) https://mathon-line.com/

9. denepanbHbIc 00pa3oBaTeNbHbIC MOpTaNLI hitps://edu.ru/

10. O6pazoBatenbHbIi eHTp «Cupuyce» https://sochisirius.ru/

11. O6pa3zoBatensHas iardopma https://edu.gounn.ru/

12. InTepakTuBHas TeTpaab ckaiicMapt.py https://skysmart.ru/

13. Ilpe3enTanuu
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