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MNOACHUTEJBHASA 3AIINCKA

VYuebnblii Kypc «Anrebpa» sBISETCS OJHMM M3 HaumOoJiee 3HAUYMMBIX B
nporpaMme cpeaHero o6iiero oOpa3oBaHMs, MOCKOJIbKY, C OJAHOW CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTAIbHYIO 0a3zy Ui H3yuyeHHSI BCEX €CTEeCTBEHHO-
HAYYHBIX KYpCOB, a C APYTrOd CTOPOHBI, (JOPMUPYET JIOTUYECKOE M aOCTPaKTHOE
MBIIJICHHE OOy4Yaloluxcs, HEOOXOJUMOM Il  OCBOEHUA HWH(GOPMATHKH,
OOIIIECTBO3HAHUS, HCTOPUHM, CJIOBECHOCTH M JPYTUX JTUCHUIUIMH. B pamkax
JTAHHOTO Y4eOHOro Kypca oOydYaroliuecs OBJIAJIEBAIOT YHHBEPCAJIBHBIM SI3BIKOM
COBpPEMEHHOW  HayKu, KoTopas (QOpMyIHUpyeT CBOM  JOCTHIKCHHS B
MaTeMaTu4ecKou popme.

VY4eOHbIil Kypc anreOpbl 3aKkiIagplBa€T OCHOBY JUJIsl YCIIEUIHOI'O OBJIA/ICHUS
3aKOHaMu (U3HMKH, XHUMUHU, OWOJNOTMM, IOHUMAaHHUS OCHOBHBIX TEHJECHIUI
pa3BUTHSI SKOHOMUKHM M OOIIECTBEHHOM >KHM3HH, MO3BOJIIET OPUEHTUPOBATHCSA B
COBPEMEHHBIX  LHUMPPOBBIX W  KOMIBIOTEPHBIX  TEXHOJOTUAX, YBEPEHHO
MCIIOJIB30BaTh UX JJIA JaJIbHEHIIEro oOpa3oBaHus U B MMOBCEIHEBHOM Ku3HU. B TO
e BpeMsl OBJIaJiIcHHEe aOCTPAKTHBIMU U JIOTUYECKH CTPOTMMH KOHCTPYKLHSMHU
anreOppl  pa3BUBAa€T YMEHUE HAXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAThH
VUCTUHHOCTh, J0Ka3bIBaTh YTBEPKICHHUS C TMOMOIIBIO MHAYKIHMH U PACCYKIATh
JNEAYKTUBHO, MCIOJIb30BaTh O0OOIIEHHE M KOHKPETHU3AlUIo, adCTparupoBaHUE U
aHaJIOTH10, (POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MBIIIICHUE.

B xone wmsyuenuss yueOHOro Kypca «AnredOpa» oOyuaromuecs MOTydaroT
HOBBIM ONBIT PELICHHsS MPUKIAAHBIX 337a4, CaMOCTOSATEIBHOTO IOCTPOCHHMS
MaTEMaTUYECKUX MOJENIEd pealbHbIX CHUTyalud, WHTEPIpPETAlUU MOIyYEHHBIX
pElIeHU, 3HAKOMATCA C MpPUMEPAMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMUCS MATEMATHYECKUMU OTKPBITUSMU U
UX aBTOPaMHU.

VYyebHblii Kypc 00J1aZaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOLIUMN
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTPAlMd BHHUMAHUA,
CaMOCTOATEJIbHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ysbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HavajllaM MaTeMaTH4eCKOro
aHaJln3a JISKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadaja MaTeMaTH4YECKOTO
aHaJIKM3a» BbIIEJIEHBI CIEIYIOIIUE COAECPKATENbHO-METOAUYECKUE TuHUMU: «Yucna
U BblUUCIEHU», « DyHKUMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTH4ecKoro aHanusa», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUKA HW3Y4alroTCd Ha MPOTSDKEHHHM [JBYX JIET



oOy4eHHs Ha YpPOBHE CpeIHEro oOImero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIA KypC SBJISIETCS MHTETPAaTUBHBIM, TIIOCKOJIbKY OOBEqUHSIET B cebe
cofiepKaHWEe HECKOJbKMX MaTeMaTH4eCKUX IUCIMIUIMH, TaKuX Kak anreodpa,
TPUTOHOMETPHS, MATeMaTHUECKUH aHaiu3, TEOpPHs MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCJIeNI0BaTeNIbHO (popmupyeTcs u
COBEPILIECHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTU4YeCKyl0 MOJeNb pealbHON
CUTYyallud, IPUMEHSTh 3HAHUS, MOJy4YeHHbIE PU U3YYEHUU y4yeOHOro Kypca, A
pELICHUsI CaMOCTOSITENILHO C(HOPMYITMPOBAHHON MaTeMaTUYECKOM 3aJaui, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOIMYeCKas: JUHUS «UHcia W BBIYHCICHUS) 3aBepIIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHANBHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE PAa3IMUHBIX
dbopM 3ammcu 4ymcna, yMEHHUE JAeNaTh NPUKHUJKY, BBINOJHATH MPHOIMKEHHBIC
BBIUKCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, paboTaTh C MaTEeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOKECTBAa HaTypalbHbIX, ILEJbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPalMOHATbHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcss IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKH U €€ POJiH B
MOCTPOCHUU MOJITICH PEalbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peajn3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJBKY B KaXKIIOM
pa3nene IlporpamMMmbl MpenycMOTPEHO pelIeHHEe COOTBETCTBYIOMIMX 3afad. B
pesynbprare oOydJaromIuecss OBIAAEBAIOT PAa3jMYHBIMH METOJAAMH  PEIICHUS
palMoOHaNIbHBIX, HUPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajady,
coaepkammx mnapameTpol. [lodydyeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpPH
UCCIIEOBAaHUH (DYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIAJIHBIX
3a7la4y M 3a]a4 Ha HaXOKJeHHe HAauOOJbUINX ¥ HAUMEHBUINX 3HAUYCHUH (QyHKIHIH.



Jannast copep:karenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yudeHuio anredGpandeckoro
Marepuajia MPOUCXOJIWT  JajbHEWIEe  pPa3BUTHUE  AJNTOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4arommxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHudd, paboOTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPEACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HAIJAJHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM U TpaQuKA» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 337aET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydyeHue CTelneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pEelIeHUs 3a7a4 M3 APYrUuX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHHUMAaHUE
yaensiercs: (opMHpPOBaHUIO YMEHHUS BbIpakaTh (OpMyJaMHU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coliepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXAaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUA.

CopepxxarenpHast nuHug «Hauana MareMaTnyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaTeMAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX O0OyYarolMUMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAUEHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TipolieccoB. JlaHHas cojlep)kareiibHasi JMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJIWTh HAWJIydlllee pPEHIEHWE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPAClO3HAaBAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O
BBIIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.



CopepxarenpbHO-MeTOAUYECKas TUHUSA «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl BJIEMEHTBl TEOPUU MHOXKECTB M MAaTeMaTH4eCKOW JIOTWKH. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS IPOHU3BIBAIOT BECh KYypC IIKOJIBHOW MATEMATHKHU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3eIibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe wenoe. [losTomy BaxkHO 1aTh
BO3MOXXKHOCTh OOydYaromiemycsi TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOTOCTh OOOCHOBAaHMH U CJEIOBAaHUE ONPEACIEHHBIM
npaBuiaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET Ppa3BUTHIO JIOTHUECKOTO MBILIICHUS
oOyuarouuxcs, MO3BOJSIET UM CTPOUTh CBOM PACCYKJIEHUSI HA OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueObHOM Kypce «Anredpa» NPHUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOIrO
MOJICJIMPOBAHUS, KOTOPbIE MPHU3BAHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB
IIOCTPOCHUSI MOJENEH pPEaJbHbIX CUTyalud, HCCIECIOBAHUS OTUX MOJENEN C
MOMOIIBIO ammapara ainreOpbl MU MaTeMaTHYeCKOro aHainuz3a, HHTEepPIpeTaruu
MOJYUYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUICTEHbl B KaXIblil M3 pa3liesioB
IPOrpamMMbl, MOCKOJIBKY BECh MaTepHall y4eOHOTO Kypca LIMPOKO HCIONb3YETCs
JUISl pellieHusl IPUKIAIHBIX 3a1a4. [Ipu permeHnu peanbHbIX MPaKTHUYECKUX 3adad
oOyuaroruecs Pa3BUBAIOT Ha0JI01aTEIbHOCTD, YMEHHE HaXOJIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIB30BaTh AaHAJIOTHIO, 0000maTh U
KOHKPETU3UpPOBaTh MpodsieMy. JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB
pelIeHUs] TPUKIAJAHBIX 3aJad OpPraHU3yeTCcsl B MPOLECCE H3YYEHHUS BCEX TEM
y4eOHOro Kypca «Anredpa u Hayajla MATEMaTUYECKOTIO aHaINu3ay.

Ha u3yuenue yuebHOro Kypca «Anredpa» orBoautcs -136 yacoB (4 vaca B
HEJIEJTIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpnbmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GopMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPaBEHCTB. MHOTOWIEHb OT OJHOM TepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peLIeHMS
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYECHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
YKU3HU.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomerprueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccaXx M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
IIPOrpecchu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
poLEeHTOB. lcnosb30BaHWE TPOrpeccHH U PELICHUS peajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA VYYEBHOI'O KYPCA
«AJITEBPAy» 10 KITACC

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoLeTyp TPaKTAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
GyHKIMSIMY ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTHX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEJbHOCThIO YUYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA H
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIAThL CBOM CYXIEHUA C CYXKIACHHUSAMHU APYTMX Y4YaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHNE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIYMCIICHUS, TTPABUJIa OKPYTICHUS, IPUKUIKY U
OLICHKY PE€3yJbTaTa BEIYMCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSMU: JIMHEWHAas, KBaJpaTU4Has U JpOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJIHO OIEPHPOBATh TMOHATHUSIMHU: HEMPEPHIBHBIC (DYHKINUU, TOYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

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

CBOOOJIHO OIEpPHpPOBaATh TMOHATUSMHU: TIEpBasi U BTOpas MPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOHO OIEpPHpPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pazoBaTe/bHbIC
padoThI padoThI
pecypchl
MHOeCTBO JeHCTBUTEIBHBIX YHCEIL. bubmunorexa LIOK
1 MHorousneHnsl. PaiionanbHbie ypaBHEHHS H 24 1 https://m.edsoo.ru/7f419d08
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
2 Oyukiuu U rpadpuku. CreneHHas GyHKIHS C 12 1 Bu6mmoreka [IOK
LIENBIM [TOKA3aTeNEM https://m.edsoo.ru/7f419d08
3 ApudmeTrndeckuii KOPeHb N-Oi CTCTICHH. 15 1 bubimoreka [TOK
WppanuoHaisHbie ypaBHEHUS https://m.edso00.ru/7f419d08
4 ITokazarenbHast pyHkuus. [lokazarenbHble 10 1 bubnunoreka [JOK
YpaBHEHUS https://m.eds00.ru/7f419d08
5 Jlorapudpmuueckas pyHKIUS. 18 1 bubnnorexa [JOK
Jlorapupmuueckue ypaBHEeHHsI https://m.eds00.ru/7f419d08
5 TpuronomeTpryeckue BoIpaKeHUs U 29 1 bubnunoreka [JOK
yYpaBHEHUs https://m.edsoo.ru/7f419d08
butmmoreka [IOK
7 II
OCJIEI0BATENBHOCTH U NIPOTPECCUN 10 1 https://m.edsoo.ru/7f419d08
bu6nmoreka IJOK
H .
8 enpepbiBHBIE GyHKIHH. [Ipon3BoiHas 20 1 https://m.edsoo.ru/7f419d08
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 ’ bubimoreka ITOK
3HAHUU https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KoumnuectBo yacos Jara
JIeKTPOHHBbIe HU(POoBHIE 00pa3oBaTebHbIE
n/ Tema ypoxa Bcer  KonTpouabH IIpakTHYeck H3Y4YeHH pecypesI
I 0 ble padoThI ue padboTbl A
MHOXKeCTBO, https://skysmart.ru/articles/mathematic/dejstvitelna
L oTIepaniy HaJl 1 ya-chisla
MHOXECTBAMH M UX
CBOMCTBA
https://skysmart.ru/articles/mathematic/dejstvitelna
5 Jwnarpammsl 1 ya-chisla
Oiinepa-Benna
IIpumeHeHune
TEOPETHKO- https://skysmart.ru/articles/mathematic/dejstvitelna
3 MHOXECTBEHHOTO 1 ya-chisla
amrmapara Jis
pereHus 3a1aq
PanmonanbHbIe
qrca.
OOBIKHOBEHHBIE U
4 ACCATHHbIE APOOH, 1 Bubnunoreka LLOK
TIPOTICHTHI,
OecKkOoHEYHbIE
HEepUOTNIECKUe
npodu
5 Parmmmonansubie 1 Bnbnunoteka LLOK



https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla
https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla
https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla
https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla
https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla
https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla

YHpCIa.
OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH,
IIPOLICHTBI,
OECKOHEUHbBIE
MEPUOANYECKUC
npodu

[Ipumenenue
npobeit u
HPOLIEHTOB IS
perteHus
NPUKJIAIHBIX 337129

[Ipumenenue
npobeit u
HPOLIEHTOB IS
pemeHus
NPUKJIAIHBIX 3a/1a9

JleficTBUTEIIBHEIC
YHCa.
PamnnmonansHble 1
WppALOHATIEHBIE
qucia

Apudmernueckue
oIeparyu ¢
NeMCTBUTEIbHBIMU
YHCITaMHU

Bnbnunoteka LOK

https://skysmart.ru/articles/mathematic/dejstvitelna
ya-chisla

https://resh.edu.ru/subject/lesson/1985/main/

https://resh.edu.ru/subject/lesson/7240/conspect/24
9035/

10

Moayns
JEUCTBUTECIBLHOTO
yHcia U ero

https://resh.edu.ru/subject/lesson/7240/conspect/24
9035/



https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla
https://skysmart.ru/articles/mathematic/dejstvitelnaya-chisla
https://resh.edu.ru/subject/lesson/1985/main/
https://resh.edu.ru/subject/lesson/7240/conspect/249035/
https://resh.edu.ru/subject/lesson/7240/conspect/249035/
https://resh.edu.ru/subject/lesson/7240/conspect/249035/
https://resh.edu.ru/subject/lesson/7240/conspect/249035/

CBOMCTBA

[TpubnmxEnnbie https://4ege.ru/gia-matematika/59097-priemy-
BBIUHCIICHHS, resheniya-praktiko-orientirovannyh-zadach-novogo-
MpaBHIIa tipa-oge.html
11 OKpYIJICHUS,
NPUKHIKA ¥ OIICHKA
pe3yibTara
BBIUKMCIICHUM
OCHOBHBIE METOJIbI https://4ege.ru/gia-matematika/59097-priemy-
pelieHus UeabixX U resheniya-praktiko-orientirovannyh-zadach-novogo-
12 Apo0Ho- tipa-oge.html
palrOHAIBHBIX
YPaBHEHUH U
HEPaBEHCTB
OCHOBHbBIE METOIBI
PCUICHIA HCIbIX 1 https://uchitelya.com/matematika/178876-priemy-
13 ApodHo- resheniya-praktiko-orientirovannyh-zadach-novogo-
palrOHATBHBIX .
yYpaBHEHUU U tipa-oge.htm|
HEPaBEHCTB
OCHOBHbBIE METOIBI
PEILICHHUS TEITBIX 1 https://skysmart.ru/articles/mathematic/postroenie
JIpOoOHO- -grafikov-funkcij
14 paIMOHATBEHBIX https://ya-znau.ru/znaniya/zn/270
YpPaBHEHUU U
HEPABCHCTB
MHOIOWIECHEI OT https://resh.edu.ru/subject/16/10/
15 OJTHOU TIEPEMEHHOM.

Jenenue



https://4ege.ru/gia-matematika/59097-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://4ege.ru/gia-matematika/59097-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://4ege.ru/gia-matematika/59097-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://4ege.ru/gia-matematika/59097-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://4ege.ru/gia-matematika/59097-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://4ege.ru/gia-matematika/59097-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://uchitelya.com/matematika/178876-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://uchitelya.com/matematika/178876-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://uchitelya.com/matematika/178876-priemy-resheniya-praktiko-orientirovannyh-zadach-novogo-tipa-oge.html
https://skysmart.ru/articles/mathematic/postroenie-grafikov-funkcij
https://skysmart.ru/articles/mathematic/postroenie-grafikov-funkcij
https://ya-znau.ru/znaniya/zn/270
https://resh.edu.ru/subject/16/10/

MHOTrOYJIEHA Ha
MHOTOYJIEH C
octaTtkoM. Teopema
besy

16

MHorouieHsi ¢
[EJTBIMU
koa(urmeHTamu.
Teopema Buera

https://resh.edu.ru/subject/16/10/

17

Pemmenue cucrem
JIMHENHBIX
YpaBHEHUU

https://resh.edu.ru/subject/16/10/

18

19

Perenue cucrem
JIMHENHBIX
YpaBHEHUU

Marpuua cucteMsl
JIMHENHBIX
YPaBHEHUH.
Ornpenenurens
MaTpHIII 2%X2, eT0
reOMETPUYECKUI
CMBICH U CBOMCTBA,;
BBIUKCJICHHUE €TO
3HAYCHUS

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

20

Onpenenurens
MaTpPHIIEI 2%X2, eT0
reOMETPUYECKUI
CMBICJI U CBOMCTBA,
BBIYUCIICHHE €TO
3HAYCHHUS

https://resh.edu.ru/subject/16/10/



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

21

22

23

24

25

[IpumeHenue
ONpPEETUTENS IS
PELIEHUS] CUCTEMBI
JIMHEHHBIX
ypaBHEHUU

Pewenne
IIPUKJIAIHBIX 3a7a4
C TIOMOILIBIO
CUCTEMBI JIMHEWHBIX
ypaBHEHUU

Pewenne
IIPUKIIAIHBIX 3a7a4
C TIOMOILIBIO
CUCTEMBI JINHEWHBIX
ypaBHEHUU

Kontponbnas
pabora:
"PanimoHaabHbIE
yYpaBHEHUS U
HEpaBEHCTBA.
CHcTeMBbl JTUHEHHBIX
ypaBHEHUI"

ODYHKIHS, CIIOCOOBI
3aanus QyHKIUH.
B3aumuo obpaTHbIE
GYyHKIIH.
Kommnoszuiust
byHKIMA

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

https://ya-znau.ru/znaniya/zn/272

https://ya-znau.ru/znaniya/zn/272

https://ya-znau.ru/znaniya/zn/272



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://ya-znau.ru/znaniya/zn/272
https://ya-znau.ru/znaniya/zn/272
https://ya-znau.ru/znaniya/zn/272

26

I'padux pynkumm.
DJleMeHTapHbIe
npeoOpa3oBaHus
rpa¢ukoB QyHKIUH

https://ya-znau.ru/znaniya/zn/272

27

28

29

Ob6nactb
OTIpeieNIeHus 1
MHO>KECTBO
3HAYEHHUH (PYHKIUH.
Hynu dyunkuun.
ITpomexyTku 3HaK
MOCTOSTHCTBA

YETHbIC M HEUETHBIC
byHKIIH.
Ilepuoauueckue
byHKIIH.
[IpomexyTkn
MOHOTOHHOCTH
byHKIMHA
MakcuMyMsl U
MUHHUMYMBbI
GyHKIIH.
Haubonrmee u
HaMEHBIIIEE
3HaueHue QyHKIU
Ha IPOMEKYTKE

https://resh.edu.ru/subject/lesson/1966/main/

https://resh.edu.ru/subject/lesson/1966/main/

https://ya-znau.ru/znaniya/zn/272

30

JIluneitnas,
KBaJIpaTHYHAS U
JTpOOHO-IMHEHHAS
byHKIMHA

https://va-znau.ru/znaniya/zn/272



https://ya-znau.ru/znaniya/zn/272
https://resh.edu.ru/subject/lesson/1966/main/
https://resh.edu.ru/subject/lesson/1966/main/
https://ya-znau.ru/znaniya/zn/272
https://ya-znau.ru/znaniya/zn/272

31

DJleMeHTapHOE
UCCIICIOBaHHUE U
MIOCTPOCHHE
rpauKOB ITUX
byHKIUi

https://ya-znau.ru/znaniya/zn/272

32

33

DJIleMEeHTapHOE
UCCJIEJIOBAaHUE U
IOCTPOCHHE
rpauKOB 3TUX
byHKIUI
CreneHs C 1eNbIM
MOKAa3aTeJIeM.
bunom Herotona

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

34

CrereHs ¢ UeIbIM
[MOKa3aTelIeM.
bunom HeroroHa

https://resh.edu.ru/subject/16/10/

35

Crenennas
GyHKIMSA C
HATYpaJbHBIM H
ENTBIM
nokasarenem. E€
CBOMCTBa U rpaduk

https://resh.edu.ru/subject/16/10/

36

KonTposnbnas
pabora: "CrenenHas
bynkums. Eé
cBoicTBa U rpaduk”

37

Apudmernaeckuit
KOPEHb
HaTypajlbHOU

https://resh.edu.ru/subject/16/10/



https://ya-znau.ru/znaniya/zn/272
https://resh.edu.ru/subject/16/10/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

CTCIICHHU U €TI0
CBOMCTBA

38

Apudmernueckuit
KOPEHb
HaTypaJIbHOU
CTENEHU U €r0
CBOICTBA

https://resh.edu.ru/subject/16/10/

39

[IpeobpazoBanus
YHUCIIOBBIX
BBIPAKECHU,
coJIeprKaIInX
CTETCHHU U KOPHU

https://resh.edu.ru/subject/16/10/

40

[IpeobpazoBanus
YHUCIIOBBIX
BBIPAKECHU,
coJIeprKaInx
CTETNEHHU U KOPHH

https://resh.edu.ru/subject/16/10/

41

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKECHU,
coJIeprKaInx
CTETNEHHU U KOPHH

https://resh.edu.ru/subject/16/10/

42

HppanmonanbHsie
YpaBHEHUS.
OCHOBHbBIE METOIBI
peneHus
MPPaLMOHATIBHBIX
YpaBHEHUNU

Bubnnoteka LLOK https://m.edsoo.ru/7f4399b4

43

HppanmnonanbHsie

Bubnnoteka LLOK https://m.edsoo.ru/7f439eb4



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

44

45

46

47

48

ypaBHEHHUS.
OcHOBHBIE METOJIbI
peleHus
UppaLMOHATBHBIX
ypaBHEHUU

Hppanuonansusie
YPaBHEHHS.
OcHOBHBIE METOBI
peleHus
MPPaLMOHAIIBHBIX
YpaBHEHUU

PaBHOCHIBHBIE
Mepexo/ibl B
petieHumn
HppanyoHaJIbHbIX
YpaBHEHUU

PaBHOCHIBHBIE
[epexo/ibl B
peleHnn
HppalOHaJIbHbBIX
ypaBHEHUU

PaBHOCHIBHBIE
[epeXo/ibl B
peleHnmn
HMppalrOHaJIbHbBIX
ypaBHEHUU

PaBHOCHMIBHEIE

nepexosl B
pelIeHr

Bubnunoteka LLOK https://m.edsoo.ru/7f439eb4

Bubnuoteka LLOK https://m.edsoo.ru/7f4399b4

Bubnunoreka LLOK https://m.edsoo.ru/7f439eb4

Bubnunoreka LLOK https://m.edsoo.ru/7f439eb4



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4

UPPALIMOHATIBHBIX
ypaBHEHUU

49

CgoiicTBa u rpadux
KOpHsI N-0l CTENEHU
KaK (QyHKIHH
00paTHOM CTENeHu C
HaTypaJbHBIM
MoKazaresiem

Bubnnoteka LOK https://m.edsoo.ru/7f4399b4

50

CgoiicTBa u rpadux
KOpHsI N-0M CTENEeHU
KaK (QyHKIHH
00paTHOM CTeNeH! ¢
HaTypaJIbHbIM
HoKasaresieM

Bubnnoteka LLOK https://m.edsoo.ru/7f439eb4

51

52

Kontponbnas
pabora: "CBoiicTBa
U rpaduk KopHs N-
O CTEIICHHU.
WppaunonanbHble
ypaBHeHHA"

Crernensb ¢
parroHaIbHBIM
rmokazarejieM U e€
CBOlCTBa

Bubnunotek LOK https://m.edsoo.ru/7f43bf66

Bubnunorek LUOK https://m.edsoo.ru/7f43bf66

53

Crermensb ¢
panruoHaIBLHBIM
rmokazarejieM U e€
CBOMCTBA

Bubnunorek LUOK https://m.edsoo.ru/7f43bf66

54

Creress ¢



https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66

palMOHATbHBIM
IoKa3aTeJIeM U eé
CBOMCTBA

55

[TokazarenbHas
byHkuus, eé
CBOWCTBA U TpaduK

Bubnmotek LLOK https://m.edsoo.ru/7f43bf66

56

57

58

59

Ucnonp3oBanue
rpaduka GyHKIUU
JUTSL peIeHUs
YpaBHEHUU
Hcnonw3oBanue
rpaduka QyHKIHH
JUTSL peIeHUs
YpaBHEHUU

IToka3zaTenbHbIE
YpaBHEHHUS.
OCHOBHBIE METOIBI
perIeHus
MMOKa3aTeIbHBIX
ypaBHEHUU

ITokazarenbHbIC
YpaBHCHHSI.
OCHOBHBIE METOIBI
pelIeHus
IMOKa3aTeIbHBIX
ypaBHEHUU

Bubnmotek LLOK https://m.edsoo.ru/7f43bf66

Bubnmotek LLOK https://m.edsoo.ru/7f43bf66

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

60

ITokazaTennHEIC
YpaBHCHHS.
OCHOBHbBIE METOIBI

https://resh.edu.ru/subject/16/10/



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://resh.edu.ru/subject/16/10/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

pewenus
HOKa3aTeIbHbIX
ypaBHEHUU

61

KonTtponbHas

pabora:

HH
OKa3aTelbHasl

byHKIMS.

[Toka3zaTenbHble

ypaBHeHHUA"

62

Jlorapudm guca.

CaoiicTBa
aorapudpma

https://resh.edu.ru/subject/16/10/

63

64

65

66

Jlorapudm guca.

CaoiicTBa
norapudma

Jlorapugm uucna.

CaoiicTBa
norapudma
Jlecsatnunablie 1
HaTypaJIbHbIE
Jorapupmbl

JecsaTuanable U
HaTypaJbHbIE
Jorapupmbl

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

67

[IpeobpazoBanue
BBIPAXKEHHIA,
coJieprKalnx
Jorapupmbl

https://resh.edu.ru/subject/16/10/



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

68

[IpeobpazoBanue
BBIPAKEHHUI,
COJIepIKAIITIX
JorapudMbl

https://resh.edu.ru/subject/16/10/

69

[IpeobpazoBanue
BBIPAKECHUH,
COZIepIKaIUX
Jorapupmsl

https://resh.edu.ru/subject/16/10/

70

Jlorapudmmueckas
byHkums, eé
CBOWCTBA U TpapuK

https://resh.edu.ru/subject/16/10/

71

72

73

Jlorapudmuueckas
byHKums, eé
CBOWCTBA U TpapuK
Hcnonb3oBanue
rpaduka QyHKIHHA
JUISl peLIeHus
YpaBHEHUU
Hcnonb3oBanue
rpaduka QyHKIHH
JUISl peLIeHus
ypaBHEHUU

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

74

Jlorapugmuueckue
ypaBHEHHSI.
OCHOBHBIE METO/IbI
peleHus
norapuGMUIECKHX
ypaBHEHUU

https://resh.edu.ru/subject/16/10/



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

75

76

77

78

79

Jlorapudmmueckue
YpaBHEHHUS.
OcHOBHBIE METOJIbI
peleHus
JorapupMUUEecKux
YpaBHEHUU

Jlorapudpmuaeckue
yYpaBHEHHSI.
OcHOBHBIE METO/IbI
peLieHHs
norapuGpMUIeCKuX
YpaBHEHUU

PaBHOCHIBHBIE
Mepexo/ibl B
peuieHumn
norapuMUIECKUX
ypaBHEHUU

PaBHOCHIBHBIE
[epexo/ibl B
peleHnun
JorapuMUIECKUX
ypaBHEHUU

KonTponbHas
pabora:
"Jlorapudmuyeckas
byHKIHS.
Jlorapudpmuaeckue
ypaBHEeHHUA"

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

80

Cunyc, KocuHyc,
TaHIeHC U
KOTAHI'€HC

YK CIIOBOTO
apryMeHTa

https://resh.edu.ru/subject/16/10/

81

82

83

84

Cunyc, KocuHyc,
TaHT'€HC U
KOTaHI'€HC
YHCIIOBOT'O
apryMeHra
Apkcunyc,
apKKOCUHYC U
apKTaHI€HC
YHCIIOBOT'O
apryMeHra
Apkcunyc,
apKKOCHUHYC U
apKTaHIe€HC
YHCIIOBOTO
apryMeHra
Tpuronomerpuueck
ast OKpY>KHOCTb,
OIpesieNIeHue
TPUTOHOMETPUYECKH
X QYHKIHA
YHCIIOBOTO
apryMeHTa

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

85

Tpuronomerpuyeck
ast OKpY>KHOCTb,

https://resh.edu.ru/subject/16/10/



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

oTpenieieHne
TPUTOHOMETPHUYECKH
X QyHKIHN

YK CIIOBOTO
apryMeHTa

86

OcHoBHbIE
TPUTOHOMETPHUUYECKU
e Gpopmyibl

https://resh.edu.ru/subject/16/10/

87

OCHOBHBIE
TPUTOHOMETPHYCCKH

e Gpopmybl

https://resh.edu.ru/subject/16/10/

88

89

90

OcHoBHbIE
TPUTOHOMETPHUYECKHI
e Gpopmybl
OcHoBHbIE
TPUTOHOMETPUUYECKHI
e Gpopmybl
[IpeobpazoBanue
TPUTOHOMETPUUYECKHI
X BBIpa)KEHUN

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

91

[Ipeo6paszoBanue
TPUTOHOMETPUYECKH
X BBIPAKECHUU

https://resh.edu.ru/subject/16/10/

92

[IpeobpazoBanue
TPUTOHOMETPUUECKU
X BBIpaKEHU

https://resh.edu.ru/subject/16/10/

93

[IpeobpazoBanue
TPUTOHOMETPHUYECKU

https://resh.edu.ru/subject/16/10/



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

X BBIPAKCHUU

94

Pemenue
TPUTOHOMETPUYECKHU
X YPaBHEHUI

https://resh.edu.ru/subject/16/10/

95

Pemenue
TPUTOHOMETPUUYECKHU
X YpaBHEHUI

https://resh.edu.ru/subject/16/10/

96

Pemenne
TPUTOHOMETPUYECKH
X YpaBHEHUMU

https://resh.edu.ru/subject/16/10/

97

Pewenne
TPUTOHOMETPUUECKU
X YpaBHEHUMU

https://resh.edu.ru/subject/16/10/

98

99

100

Pewenne
TPUTOHOMETPUYECKHU
X YPaBHEHUI

Pemenue
TPUTOHOMETPUYECKH
X YPaBHEHUI
Pemenue
TPUTOHOMETPUYECKH
X YpaBHEHUI

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

101

KonTposnbnas
pabora:
"TpUroHOMETPUUECK
U€ BBIPAXKCHUS U
TPUTOHOMETPUYECKH
€ ypaBHeHHs"



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

102

ITocnemoBaTenLHOCT
1, CIIOCOOKBI 3a1aHUs
MOCJIENOBATEIHLHOCT
eil. Meton
MaTeMaTH4YeCKOM
AHIYKIUU

https://resh.edu.ru/subject/16/10/

103

104

MOHOTOHHEIE U
OTrpaHUYCHHBIC
IMOCJICIOBATEILHOCT
u. Mcropus ananusa
0ECKOHEUHO MaJIbIX

Apudmernueckas
nporpeccus

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

105

106

107

I'eomerpuueckas
porpeccust

beckoneuno
yObIBaromas
reoMeTpHYeCcKast
porpeccust

CyMmmMma 6ecKOHEYHO
yObIBaromeit
r€OMETPUYECKOMN
IPOrpeccuu

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

108

JInHelHbIN 1
9KCIIOHEHIIMAIBHBIN
poct. Yucio e.
Dopmyia CIOKHBIX
MPOLEHTOB

https://resh.edu.ru/subject/16/10/



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

109

JIMHEeWHBIN 1
3KCIOHEHINAILHBIN
poct. Yuco e.
dopmya CII0KHBIX
MIPOIICHTOB

https://resh.edu.ru/subject/16/10/

110

111

Hcnonw3oBanue
MIPOTPECCUU IS
pELIeHUS peaIbHbIX
3a/1a4 MPUKIATHOTO
xapakrepa
Kontponbnas
pabora:
"IlocaemoBaTeabHOC
TH Y nporpeccun”

https://resh.edu.ru/subject/16/10/

112

HenpepriBHbIe
GyHKIMY U UX
CBOMCTBA

https://resh.edu.ru/subject/16/10/

113

114

Touka pa3psbIBa.
ACHUMIITOTHI
rpaduKoB QyHKIUI
CgoiicTBa ¢pyHKIMH
HETIPEPHIBHBIX HA
OTpe3Ke

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

115

CgoiicTBa (hyHKIMIA
HETpEepPbIBHBIX Ha
OTpe3Ke

https://resh.edu.ru/subject/16/10/

116

Meto UHTEPBAIOB
JUTSL pelleHus
HEPaBEHCTB

https://resh.edu.ru/subject/16/10/



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

117

Metox UHTEPBAIOB
JUISL peLeHus
HEPaBEHCTB

https://resh.edu.ru/subject/16/10/

118

Metox uHTEPBAIOB
JUISL pELICHUS
HEPABEHCTB

https://resh.edu.ru/subject/16/10/

119

[Ipumenenue
CBOICTB
HEIPEPHIBHBIX
GyHKIUH 115
pelieHus 3aaa4

https://resh.edu.ru/subject/16/10/

120

[Ipumenenue
CBOMCTB
HENPEPbIBHBIX
byHKIU 115
perieHus 3a1a4y

https://resh.edu.ru/subject/16/10/

121

122

IlepBas u BTOpas
MIPOU3BOIHBIC
byHKIMHA
Onpenenenue,
F€OMETPUUYECKHI
CMBICT
MIPOU3BOAHOM

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

123

Onpenenenue,
bu3HYECKUt CMBICT
MIPOU3BOAHOM

https://resh.edu.ru/subject/16/10/

124

YpaBHeHue
KacaTeJIbHOU K

rpaduxy pyHKINN

https://resh.edu.ru/subject/16/10/



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

125

YpaBHeHue
KacaTelabHOH K

rpaduxy pyHKIMN

https://resh.edu.ru/subject/16/10/

126

[IpounsBoaHbIe
JJIEMEHTapHBIX
byHKIUH

https://resh.edu.ru/subject/16/10/

127

128

129

[IpousBognbIe
DJIEMEHTAPHBIX
byHKIUH
[IpounzBonHas
CYMMBI,
MIPOU3BEICHUS,
YaCTHOI'O U
KOMITO3ULINH
byHKIMA
[IpounsBonHas
CYMMBHI,
MIPOU3BE/ICHUS,
YaCTHOI'O U
KOMITO3UIINH
byHKIMA

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

https://resh.edu.ru/subject/16/10/

130

IIpownsBoaHas
CYMMBI,
MIPOU3BEICHHUS,
YacTHOTO U
KOMITO3UIINH
byHKIHI

https://resh.edu.ru/subject/16/10/

131

KonTposnbnas
pabora:



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

"[IpouzBoanas"

132

[ToBTOpEHME,
000011IeHNE,
cUcTeMaTu3aIus
3HaHMI:
"VpaBHeHus"

https://resh.edu.ru/subject/16/10/

133

134

135

[ToBTOpEHME,
00001IeHNE,
CHCTEMAaTH3allH
3HaHui: "OyHKun"

Hrorosas
KOHTpPOJIbHAs paboTa
Hrorosas
KOHTpPOJIbHAs paboTa

https://resh.edu.ru/subject/16/10/

136

IToBTOpEHME,
o0o01Ienue,
CHCTEMAaTH3aIUsI
3HAHUM

OBIIEE KOJIMYECTBO
YACOB 10
[NPOTPAMME

136

10



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA
Anrebpa n Hadayia MaTeMaTHdeckoro aanmza (B 2 vactsax), 10-11 xmaccel/
Yacte 1: Mopakosuu A.I'., CemenoB I1.B.; Yacte 2: Mopakosuu A.l'. u
npyrue; mon penmakiuein Mopakosuda A.I'., OOIIECTBO ¢ OrpaHUYCHHOU
OTBETCTBEHHOCTHIO

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

yueOHuk Huxonbckuit C.M. AnreOpa u Havyajla MaTEMaTUYECKOTO aHAIIM3a
10xmacc;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
1. BuGmorexa IIOK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/
3.  https://urok.1sept.ru/
4. https://resh.edu.ru/



https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
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