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HOACHUTEJBbHASA 3AIIMCKA

VY4ebnbll Kypc «Anredpa U Havaja MaTeMaTHYECKOTO aHaIN3a» SIBIIAETCS
OJIHUM W3 HauOoJiee 3HAYMMBIX B IpOrpaMMe CpenHero ooiero oOpa3zoBaHus,
MOCKOJIbKY, C OJJTHOW CTOPOHBI, OH 00eCeunBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3YYECHHS BCEX ECTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYrOil CTOPOHBI, (HOPMHUPYET
JIOTUYECKOE U A0CTPaKTHOE MBIIILJIEHUE 00YYaIOIUXCsl Ha YPOBHE, HEOOXOJUMOM
JUIsE OCBOEHHUsT WHGOPMATHKH, OOIIECTBO3HAHUS, HCTOPUM, CIOBECHOCTU U
IpYTuX JUCHHMIUIMH. B pamMkax maHHOTO y4eOHOro Kypca OOydarommecs
OBJIQJICBAIOT YHUBEPCAIbHBIM  A3BIKOM COBPEMEHHOW HAyKd, KOTOpas
bopMyIHpyeT CBOM TOCTHUKEHUSI B MaTeMaTU4ecKon hopme.

VY4eOnblil Kypc anreOpbl M HadaJl MAaTEMaTHYECKOTO aHaIn3a 3aKJIabIBACT
OCHOBY [IJI1 YCIEIIHOTO OBJIQJICHUSI 3aKOHaMu (DU3UKH, XUMHUH, OHUOJIOTHH,
MMOHMMAaHUS OCHOBHBIX TEHJCHIIMN Pa3BUTUS DKOHOMUKH U OOIIECTBEHHOMU
KU3HU, TI03BOJIAET OPUEHTUPOBATHCS B  COBPEMEHHBIX HHUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCHOJIb30BaTh UX JUISl AAlbHEHIIETO
oOpa3oBaHMsi W B TIOBCEAHEBHOM KU3HU. B TO ke BpeMs OBJIajJcHHE
a0CTpakTHbIMM M  JIOTMUECKH CTPOTUMH KOHCTPYKIUSIMU — aiareOpbl U
MaTeMaTUYECKOr0 aHajdu3a pa3BUBAET yYMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HICTUHHOCTb, JIOKA3bIBaTh YTBEPKIACHHS C TTIOMOIIBI0 MHIYKIIUU U
paccykJath JeAYKTHUBHO, HCIOJIB30BaTh 0000IEHNEe W KOHKPETHU3AIHIO,
a0bCTparupoBaHue ¥ aHaJIOTHIO, (OpPMUPYET KpEeaTUBHOE M KPUTHYECKOE
MBIIIICHUE.

B xone uzydyenus yueOHoro Kypca «AnreOpa u Hayajia MaTeMaTU4eCKOro
aHajan3a» 00ydJarouuecs Moay4atoT HOBBIM OMBIT pElIeHUs] MPUKIIAIHBIX 33/1a4,
CaMOCTOSITEIILHOT'O TOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEH pEAJIbHBIX CUTYaLIHH,
MHTEpIpETAllMM  TIOJIYYEHHBIX  PCIICHWH, 3HAKOMSTCS C  MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTE B MPUPOJAE, HAyKEe M HUCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA M KX aBTOPAMH.

VY4eOnblil Kypc 001a/1aeT 3HAYUTEIHHBIM BOCITUTATEILHBIM MTOTEHIIUATIOM,
KOTOPBIN peanu3yeTcss Kak dYepe3 Y4eOHbI MaTepual, CIOCOOCTBYIOIIUI
(OpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHUS, TaK U 4Yepe3 crnelupuKy ydyeOHOou
NeATEeIbHOCTH, TpeOyIome MNpoAODKUTETbHON KOHILEHTPAllMM BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJYyYECHHBIN
pe3yJbTar.

B ocHoBe MmeTonuku oOydyeHuUs anreOpe M HadyalaM MaTEeMaTHYECKOIo
aHaJM3a JISKUT JIeITeIIbHOCTHBIM MPUHITUI O0yYEHUS.



B crpykrype yuebHOro Kypca «AnreOpa W Hadajga MaTeMaTHYE€CKOTO
aHaJlM3a» BBIJCICHBl CIEIYIOIMINE COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna u BeraucieHus», « ODyHKIUU U rpa@ukn», « Y paBHEHUS U HEPABEHCTBAY,
«Hauana maTematuueckoro ananan3zay, « MHOXecCTBa M JOrukay». Bce ocHOBHBIE
COJIEPKaTEIbHO-METOUUECKHE JTUHUHA H3Yy4aloTCAd Ha TMPOTSHKEHUH JBYX JIET
oOyueHHUs1 Ha YPOBHE CpeHEro oOIiero oopa3oBaHus, €CTECTBEHHO JIOTOIHSISA
ApyT Apyra U MOCTENEHHO HACHIAsICh HOBBIMU TEMAMU U pa3jesiaMu. JJaHHbIN
y4eOHBI KypC SIBJSIETCSI MHTETPATHUBHBIM, IOCKOJBKY OOBEIMHSAET B cebe
COJIEp’)KaHUE HECKOJBKUX MAaTEeMATHUYECKUX IUCLUIUIMH, TAKUX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMAaTUYECKUI aHAJIN3, TEOPHsI MHOXKECTB, MaTeMaTHUYeCcKas
noruka u apyrue. Ilo mepe Toro kak oOydwaromuecs OBJIQJEBAIOT BCE Ooiiee
IIUPOKUM MaTEMaTHUYECKUM allapaToM, Y HUX MOCIEeI0BaTEIbHO (OpMUpPyETCs
U COBEPILICHCTBYETCS YMEHUE CTPOUTh MaTEeMAaTUYECKYI0 MOJENb pealbHON
CUTYaIluH, IPUMEHATH 3HAHUS, TOTyYEHHBIC PU U3YYCHUH Y4eOHOTO Kypca, s
pELIEHUs] CaMOCTOATENBbHO C(HOPMYIMPOBAHHOW MAaTEMAaTHYECKOW 3aJadd, a
3aTeM UHTEePIPETHPOBATh CBOM OTBET.

CopepxarenpHO-MeTOIMYECKas IMHUSA «HYHcTa U BEIUKMCICHUS 3aBEPIIaeT
(opMUpOBaHHE HABBIKOB MCIOJIb30BaHUS JEUCTBUTEIBHBIX YHUCEN, KOTOpPOE
OBLIO HAYaTO Ha YPOBHE OCHOBHOTO 00111eT0 0OpazoBanus. Ha ypoBHe cpeHero
oOmero oOpa3zoBaHus 0co00€ BHUMaHUE yJensieTcss (GOpMHPOBAHUIO HABBIKOB
paloOHaIbHBIX BBIUMCICHUN, BKIIOYAIOIIMX B ¢€0s1 MCIIOJIb30BaHUE PA3IMUHBIX
¢opM 3amucu yHclia, yMEHUE JeNaTh MPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHCIIOBbIE BBIPAXKEHUS, pabd0OTaTh C MaTEMATUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarolMIMMCSI MHOXXECTBA HATypalbHBIX, IENbIX,
palioOHaJIbHBIX W JACHCTBUTENBHBIX UWCEN JOTMOJHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4YHCeNl. B KaXIOM U3 3THUX MHOMXECTB pPAacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My crHelM(HUUecKue 3aJaud W ONepaluu: JEeJIeHHE HaLEo,
OTIEPUPOBAHUE OCTAaTKaMU HAa MHOXXECTBE IIENIBIX YHCEN, OCOOBbIe CBOMCTBa
paIoHaIBHBIX U HPPAIMOHATBEHBIX YUCEI, apU(PMETHUECKHE OTIEPAIINH, & TAKXKE
W3BIICYCHHE KOPHS HATYpaJbHOM CTENEHH HA MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnarogaps mocienoBaTeIbHOMY PACIIMPEHUIO KPyra HCIOJIb3YEMbIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMU X MMPUMEHEHHUS [Tl PEIICHUS Pa3IMYHBIX 3a7a4
dopMupyeTcs mpeAcTaBIeHUE O SIUHCTBE MaTEeMaTUKN KaK HAYKH U €€ PO B
MIOCTPOCHUU MOJIETICH peaTbHOr0 MHUpa, IUPOKO MCHOIB3YIOTCS 00001IeHne u
KOHKpETH3aIusl.

JIluaust «YpaBHEHHUS U HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHUU BCETrO
oOyueHHUs1 Ha ypOBHE CpelHEero oOIero oOpa3oBaHUs, MOCKOJbKY B Ka)JIOM
pasnene [IporpamMmmbl TIpeIyCMOTPEHO pEIICHHWE COOTBETCTBYIONIUX 3agad. B



pesynpTaTe O00ydYaroIuecs OBIAACBAIOT pPa3IMYHBIMM METOJAMU PEIICHUS
paIMOHABHBIX, HWPPAIMOHATBHBIX, ITOKA3aTEIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPaBEHCTB M CHUCTEM, a TaKXke 3ajad,
conepxammx napaMmerpsl. [logydeHHbIE YyMEHHUS MIUPOKO HMCHIOIB3YIOTCS TPH
MCCeI0BaHUH (PYHKITUH C ITOMOIIIBIO TIPOM3BOIHOM, MPU PEIICHUH MPUKIIATHBIX
3a/1a4 ¥ 3371a4 Ha HaXOK/IeHNE HAaMOOIBIIINX U HAMMEHBITUX 3HAYEeHUN (PYHKITHH.
JlanHasi cojepkarenbHas JIMHHUS BKJIIOYaeT B cebsi Takxke QopMupoBaHUE
YMEHUH BBIMIOJHATH pacuérhl o Gopmysam, mpeoOpa3oBaHus palliOHATbHBIX,
UPPALUOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUN, a TaKKE BBIPAXKEHUH,
CoJIepKaliX cTeneHu u jorapudmel. bnarogaps usydeHuro aaredGpanyeckoro
MaTepuaga TPOUCXOIUT JajbHeHIIee pa3BUTHE AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHUS 00y4Yaromuxcs, GOPMHUPYIOTCS HABBIKHU J€TYKTUBHBIX
paccykJieHud, pabOThl ¢ CHUMBOJBHBIMU  (dOpMamMu, MPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCMMOCTEH B BUJE PABEHCTB M HEpPaBEHCTB. AnreOpa
npemiaracT d(PpQPEeKTUBHBIE WHCTPYMEHTHI IS PEIICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HATJISTHO AEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeToau4eckas JUHUS «DYyHKIMA W TpaduKku» TECHO
neperieTaeTcss ¢ JPYTUMHU JIMHUSMU Y4eOHOTO Kypca, TOCKOJIBKY B KaKOM-TO
CMBICTIE 3aJaéT TIOCIENOBAaTEIBHOCTh HM3y4YeHUS Marepuana. l3yuenue
CTEIIEHHOM, TMOKa3aTelIbHOM, JIOTapU(DMHUUECKOM U TPUTOHOMETPUUYECKUX
(GyHKIUNA, UX CBOMCTB U TpadUKOB, UCIOIb30BaHME (DYHKIMA IS PEIICHUS
3a/1ay U3 JPYruxX yueOHBIX MPEIMETOB M PEAIbHON JKU3HU TECHO CBSI3aHO KakK C
MaTeMaTHYECKUM aHAIM30M, TaK M C PEIICHUEeM YpaBHEHMI W HepaBeHCTB. [Ipu
9TOM OOJIBIIIOC BHHUMAHHE yaenseTcs (OPMHPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynaMu 3aBUCHUMOCTH MEXKIY Pa3IMYHBIMU BEJIMYMHAMU, HUCCIIEIOBATH
NoJIy4eHHbIC (DYHKIIMH, CTPOUTH UX rpaduku. Matepuan 3Toi cofepKaTeabHOM
JUHUW HAIEJICH Ha Pa3BUTHE YMCHUH W HABBIKOB, IMO3BOJISIONIUX BBIPAXKaTh
3aBHCHMOCTH MEXIy BEJIMYMHAMU B Pa3IuyHOW QopMme: aHAIUTHYECKOM,
rpaguueckoii U cioBecHoW. Ero wu3ydeHwe CcrnocoOCTBYET pPa3BUTHIO
AITOPUTMHYECKOTO MBIIIJICHUS, CIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIIHH,
WCHOJIb30BAaHUIO aHAJIOTUU.

CopepxarenpHas muHUs «Havana maremMatndeckoro aHaiamn3a MO3BOJISET
CYIIIECTBEHHO PACIIMPUTH KPYT KaK MaTEMaTHUCCKUX, TAK M MPUKIIATHBIX 3a/1a4,
JOCTYITHBIX OOYYaIOIMUMCS, TaK KaK y HUX MOSBIISIETCS BO3MOXHOCTh CTPOUTH
rpa@uKy CIOXKHBIX (DYHKIMM, OMpenensTh WX HauOOJIbIIMEe W HAUMEHBIITUE
3HAYCHHUS, BEIYUCIATH TUIOMAAN (GUryp u 0ObEMBI TEJl, HAXOJAUTh CKOPOCTH U
ycKopeHusi mporieccoB. JlaHHasi copeprkaTelbHas JHHHS OTKPHIBAET HOBBIC



BO3MOYKHOCTH TIOCTPOCHHSI MAaTEMAaTHYECKHX MOJENIed pPEalbHBIX CUTYyaIluH,
MO3BOJISIET HAXOAWTHh HaWJIydlllee peIIeHHWE B MPUKIATHBIX, B TOM YHCIE
COITMAJIbHO-D)KOHOMUYECKHX, 3a/1a4ax. 3HAKOMCTBO c OCHOBaMH
MaTEMaTHYSCKOT0 aHaJIN3a CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (DOPMaJIbHO-
JOTUYECKOTO W  KPEAaTHBHOTO  MBINIICHUSA, (HOPMUPOBAHHUIO  yMEHUUH
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMaTHKH B HAyKe, TEXHUKE U UCKYCCTBE.
OOyuaronuecss y3HAIOT O BBIIAIONIMXCS PE3yibTaTax, MOJYYEHHBIX B XOJE
pa3BUTHS MAaTEMaTUKH KaK HAyKH, U 00 UX aBTOpax.

ConeprxaTebHO-METOuYCCKast IMHUS «MHOXKECTBA M JIOTHKa)» BKIIFOYACT
B ce0s 3JIEMEHTHI TEOPHH MHOXKECTB M MAaTEMAaTHUECKOW JIOTUKH. TeopeTHKo-
MHOXECTBEHHBIC TIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOM
MaTeMaTUKH W TpeiaraloT Hanbojee YHUBEPCAIbHBIN SI3BIK, 0O0BEIUHSIOIINI
BCE pasleibl MaTeMaTUKH W €€ MPUIIOKEHUM, OHU CBS3BIBAIOT pPa3HbIC
MaTeMaTUYeCKHe TUCIUTUIMHBI U WX TPUIOKEHHsI B enuHoe Iienoe. [loatomy
BOKHO JaTh BO3MOXXHOCTh  OOydYaromemycss TOHHMaTh  TEOPETUKO-
MHOKECTBEHHBIN S3BIK COBPEMCHHONW MAaTEMAaTHKH W WCIIOJIB30BaTh €ro IS
BBIpQKCHUS CBOUX MBbICIEH. J[pyruM BaKHBIM NIPHU3HAKOM MAaTEMaTHKH Kak
HAyKW CJENyeT TMpU3HATh CBOMCTBEHHYIO €M CTPOTrOoCTh OOOCHOBaHUN W
CJICIOBAHUE OTIPEACIEHHBIM MPABIIIAM TTOCTPOCHUS TOKA3aTEIbCTB. 3HAKOMCTBO
C JIEMEHTaMH MaTEMaTHYECKOMN JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JJOTHICCKOTO
MBIIIJICHUST O0YYalOIUXCs, MO3BOJISIET MM CTPOUTH CBOM PACCYXKICHUS Ha
OCHOBE JIOTUYECKHX MPaBuil, POPMUPYET HaBBIKM KPUTHUECKOTO MBIIIICHHUS.

B yuebHom kypce «AnreOpa M Hayajga MaTEMaTHYECKOTO aHAIH3a»
MIPUCYTCTBYIOT OCHOBBI MaTeMAaTHUECKOTO MOJICTTUPOBAHHMSI, KOTOPHIE TTPU3BAHBI
CrocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH peaibHbIX
CUTYaIlMi, WCCIICIOBAHUS STUX MOJENIed C TMOMOIIBIO ammapata ajareOpbl u
MaTeMaTHYECKOT0 aHajn3a, MHTEPIIPETAlMK TOJTYYEeHHBIX Pe3yabTaToB. Takue
3alaHusl BIUICTCHBI B KaXKIBIM W3 pas/IesioB IMPOTrpaMMBI, TTOCKOJIBKY BECh
Marepuan ydeOHOTO Kypca IMHPOKO WCIOJB3YeTCs IS PEIICHUS TPUKIIaTHBIX
3amay. [Ipu pemennn peanbHBIX MPAKTHICCKUX 3a1a9 00yJaroIruecs: pa3BUBAOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCIIOJIb30BaTh  AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATH MPOOJIeMY.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS TNPUKIAIHBIX 33134
OpraHU3yeTCsl B MPOIECCe M3YYCHHs BCEX TeM YYEOHOro Kypca «Anredpa u
Hayaja MaTeMaTHYCCKOTO aHAIM3ay.

Ha wusydenme ydeOHOTO Kypca «AireOpa W Hadajga MaTeMaTHYE€CKOTO
aHanu3a» orBoautcs 268 gacos: B 10 kiracce — 136 yacos (4 yaca B Heaenio, 34



yueOHbie Henmenn), B 11 kmacce — 132 gaca (4 ywaca B Henmenmio, 33 ydueOHBIC
HEJICIIH).

COILEPKXAHUE OBYUYEHUASA

10 KJTACC

Yuciia 1 BbIYMCTICHUS

PaunonansHbie yncia. OOBIKHOBEHHBIE U JIECATHYHBIE IPOOU, IPOLIEHTHI,
OeckoHeuHble mepuoandeckue Apoodu. [Ipumenenune apobdel U MPOIECHTOB s
peuIeHUs NPUKIAJAHBIX 3a1ad U3 Pa3IMYHBIX OTpacied 3HAHUM U pPEaTbHON
KU3HH.

JlericTBUTENbHBIE 4MCIA. PanuoHanbHbIE W UPPALMOHAIBHBIE YHCIA.
Apudmernyueckre omnepanud € JICUCTBUTENBbHBIMA  YHUCIaMH. Mopayib
JIEMCTBUTENBHOTO YKcia U ero cBoicTBa. [ [pubnmkénnpie BBIYMCIECHUS, IPaBUIIa
OKpPYIJICHMS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ wnenbiM mnokasareneMm. buHoMm Herorona. Hcenons3zoBaHue
noaxoasme (opmbl  3amuCH  ACUCTBUTENBHBIX YUCEN JJs  pEeLIeHUs
MPaKTUYECKUX 3aJ1a4 U MPEJCTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM II0KA3aTEIEM M €€ CBOMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CoiictBa jorapudma. JlecsiTuuHble W HaATypalibHbIE
norapu@Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOI0 apryMeHTa. ApKCHHYC,
ApPKKOCHHYC M ApKTaHT'€HC YUCIIOBOIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxxnecTBa M TOXKIAECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHUS. PaBHOCWIIbHBIE YPAaBHEHMS U ypaBHEHUA-ClencTBUs. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OcHOBHBIE METO/IbI PEIICHUS LIENBIX U JPOOHO-PALMOHAIBHBIX YPaBHEHUN
Y HEpaBEHCTB. MHOTOWIEHBI OT OJHOW MEPEMEHHOM. JleneHne MHOro4JieHa Ha
MHOIOWIEH C ocTrarkoM. Teopema be3y. MHoOrowieHsl ¢  UEIbIMU
ko3¢ dunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHU, COJIEPKAIINX CTEIEHH U KOPHHU.

Wppauvonansubie  ypaBHeHUs.  OCHOBHbIE ~ METOJbl  PEIICHUS
UPpALMOHATBHBIX YPABHEHHM.

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



[Ipeobpa3oBanue BbIpaKEHUH, COAEPIKAIIUX JTOTAPUPMBI.

Jlorapudmuueckue  ypaBHeHUs.  OCHOBHBIE  METOJbl  PEIICHUS
Jorapu(PMHUUECKUX YpaBHEHUI.

OcHoBHbIE TPUTOHOMETPUUYECKUE (bopMyIIbI. IIpeo6pa3oBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHne TPUrOHOMETPUUECKUX YPABHEHUN.

Pemienne crucrem nMHEHWHBIX ypaBHEHMH. MarTpuia CUCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurenb MaTpullbl 2X2, €ro TeOMETpPUYECKUH CMBICT U
CBOMCTBA, BEIUMCIICHUE €70 3HAUEHUS1, IPUMEHEHHUE ONPEACIIUTENS U1 PELLICHUS
CUCTEMBI JIMHEWHBIX ypaBHEHMH. PelieHue NpuKIagHbIX 337ad C MOMOUIbIO
CUCTEMBl JIMHEHWHBIX YypaBHeHHU. lcciiemoBaHue NOCTPOCHHOM MOJENN C
MTOMOILBIO MATPHIL U ONIPEIECTUTENECH.

ITocTpoeHne MaTeMaTHYeCKUX MOJEINIEH PeaIbHON CUTYyallud C MOMOLIBIO
YpaBHEHUI U HEPaBEHCTB. [I[prMeHEHNE ypaBHEHUI U HEPABEHCTB K PEILICHUIO
MaTeMaTUYECKUX 3a/ad W 3aJad U3 pa3JudHbIX 00JacTel HaAyKu U pealbHOU
KU3HH.

DOyHKUMU U TpaGuKH

OyHkius, crnocoObl 3ananus GyHKuMd. B3anmHO 00paTHble (QYHKIHH.
Kommnosumus ¢ynkumii. I'paduk QyHKmu. DneMeHTapHbIe MpeoOpa3oBaHUs
rpa@uKoB (QyHKIHA.

OO6nacth onpenesieHrss U MHOKECTBO 3HaUeHU pyHkuuu. Hynu GyHkumm.
[IpoMexyTkn  3HaKomocTtossHCTBa.  YETHbIe W HEUETHBIE  (PYHKLHU.
[lepuognueckue  ¢pyHkuuu.  IIpoMexyTkn  MOHOTOHHOCTH  (DYHKILIHH.
MakcuMymbl 1 MUHUMYMBbI QyHKuuu. HanOosbliiee 1 HaMMEHbIIEE 3HAUEHUS
(YyHKUIHUU HAa TPOMEKYTKE.

Jlunelinas, kBagpaTU4Has U JPOOHO-TMHENHHAsT YHKIUU. DIEMEHTapHOE
HCCJIEJIOBaHUE U TIOCTPOEHHUE UX I'paUKOB.

CrenenHas GyHKIUS C HATYpaJIbHBIM M LIETIBIM NOKa3areneM. E€ cBoiicTBa
u rpa¢guk. CpoiicTBa U rpa@uK KOpHsS N-0il CTENeHW Kak (PyHKIMM 0OpaTHOMN
CTENEHU C HATYpaJbHBIM [TOKA3aTEIIEM.

[TokazaTenbHas u norapudmuueckas (PyHKIMHM, UX CBOMCTBA U TpadUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuroHomerpuyeckass OKpPYKHOCTb, OIPENEIIEHUE TPUTOHOMETPHUYECKHUX
(YHKUMNA YUCIOBOTO apryMEHTA.

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

Havana mareMaTH4ecKOro aHaJIu3a

ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJaHUs IMOCJEI0BaTeIbHOCTENH. MeTox
MaTEeMaTUYECKON MHYKIHUU. MoHOTOHHBIE U OrpaHUYECHHbIC



IIOCIEA0BATENBLHOCTU. VICTOpUS BOZHUKHOBEHHSI MAaTEMAaTHYECKOIO0 aHAIN3a KaK
aHayM3a OECKOHEUHO MaJIbIX.

Apudmernueckass W reoMeTpUyecKas  MpPOrpeccud. becKOHEeYHO
yObIBaroIias reomerpudeckas mnporpeccusi. Cymma OeCKOHEUHO YObIBaromen
r€OMETPUYECKON MPOTrpecCuy. JINHENHBIN U 3KCITOHEHIMAIBHBIA pocT. Yncio e.
@opmysia CIOXKHBIX IPOLEHTOB. Vcnosnb3oBaHWE MPOTrpeccHH Uil PELICHUs
peanbHbIX 3a]1a4 IPUKIIATHOTO XapaKTepa.

HenpepoiBable (yHKIMM U WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuuii. CBolicTBa (DYHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToj
MHTEPBAJIOB JUIsl PEUICHUs HEpPaBEeHCTB. [IprimMeHeHne CBOWCTB HENPEPBIBHBIX
(GYHKIMI 715 pereHus 3a1ad.

IlepBas u BTOpas npon3BoaHble PyHKkunU. OnpeseneHue, reOMeTpUIeCKUn
U (U3MYECKUN CMBICI MPOU3BOJHON. YpaBHEHHE KacaTelbHOM K Tpaduxy
GyHKUIUU.

[IpousBoansie  anemeHTapHbIX  (yHKumii. IIpousBomHas  cymMBlI,
MIPOU3BEJEHUS, YACTHOTO U KOMITO3UIIMK (PYHKIUH.

MHoKecTBa M JIOTMKA

MHoO>xecTBO, Olepaly HaJl MHOXXKECTBAMU U UX CBOMCTBA. J(MarpaMmsl
Oinepa—Benna. IIpuMeHeHHe TEOPETUKO-MHOXKECTBEHHOTO ammapara s
ONMCAHUs PEANBHBIX MPOLECCOB M SBJICHUM, IPU PELICHUU 3a7a4 U3 JPYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOI0 00bEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KITACC

Yucia v BBIYUCICHUSA

Harypanbhubie u nensie uncina. [I[puMeHeHre npru3HakoB JETUMOCTH LETbIX
yucen, Hauboapmuii o0muit nenutens (manee — HOJl) u Hanmenslee oOree
kpatHoe (manee — HOK), octatkoB mo monymio, anroputma EBkmuma s
pelIeHus 3a7a4 B LeJIbIX Yuciax.

Kommnekcuble uncna. Anredpandeckass ¥ TpUTOHOMETpuueckash (opMbl
3aMUCH KOMIUIEKCHOTO 4ucia. ApUpMETHUECKHE ONepanl ¢ KOMIUIEKCHBIMU
yucnamu. M300paxeHne KOMIUIEKCHBIX YHMCEN Ha KOOPIWHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopuu N-0¥i cTeneHn U3 KOMIUIEKCHOro unchia. [Ipumenenne
KOMIUJIEKCHBIX YMCEN IJIs1 PeIIeHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA



CucremMa ¥ COBOKYNHOCTh YpPaBHEHHl W HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI  CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTOop KOpHEW TPUTOHOMETPUUECKHX YPABHEHMH C  IOMOUIBIO
TPUTOHOMETPHUYECKOU OKPY>XHOCTH. Pemenne  TPpUrOHOMETPUYECKHUX
HEPaBEHCTB.

OcHOBHBIE METOABl PEIICHUS TOKa3aTeNbHBIX M JIOTapUPMUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEUICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PELICHUS CUCTEM M COBOKYIHOCTEH PalMOHAJIBHBIX,
MPPALMOHANIBHBIX, IOKA3aTEIbHBIX U JIOTAPU(PMUIECKIX YPAaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMHU.

[IpuMeHeHne ypaBHEHMH, CHCTEM M HEPAaBEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad U 3a7ad U3 pa3jMyHbIX oOJacTed HayKu M peanbHON
KU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMU U TPpaGUKH

I'padpux kommosummu ¢yHkuuid. ['eomerpuyeckue oOpa3bl ypaBHEHUH H
HEPABEHCTB HAa KOOPJIAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U TPAPUKH.

I'padprueckue meTonbl pelieHus: ypaBHEHUN U HepaBeHCTB. I 'paduueckue
METO/Ibl PEIICHHS 3a7a4 C TapaMeTPaAMH.

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

Havana mareMaTH4ecKoro aHajausa

[IpuMeHeHre NpOn3BOIHON K MCCIIENOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh
U oKcTpemyMmbl. HaxokaeHue HamOONbIIEr0o M HAaWMEHBIIETO 3HAUYEHUH
HEeNpepbIBHON (QYHKIIMU Ha OTPE3KeE.

[IpuMeHeHre NPOM3BOJHON I HAXOXKACHUS HaWIy4dlIero peuieHusl B
NPUKIAAHBIX 3a/layax, JJs ONpelesieHUus] CKOPOCTH M YCKOpPEHHs Mpolecca,
3aJ1aHHOTO (hOpMYJION Ui rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBOoOOpa3HbiX. [lepBooOpaszHbie
arieMeHTapHbIX QyHkumid. [IpaBuia HaxoX1eHUs IepBOOOPa3HBIX.

WNurerpan.  ['eomerpuueckuit  CMbICA — HUHTerpaia.  Beruucienue
omnpenenéHHoro uaTerpana no gopmyne Hetorona-Jleibuuiia.

[IpumeneHne uHTErpaya A HAXOXKACHUS IUIOLAAEH TUIOCKUX (GUryp u
00BEMOB T€OMETPUIECKUX TEJL.



[Ipumepsl pemienuit auddepeHnnanbHbBIX ypaBHEHUNH. MareMaTudeckoe
MOJIETUPOBAHUE pEATbHBIX MPOIECCOB C TOMOIIbI0 U depeHIIHaTbHBIX
YPaBHCHUU.

IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHWA VYYEBHOI'O KVYPCA
«AJITEBPA U  HAYAJIA MATEMATUYECKOI'O  AHAJIM3A»
(YTJIVBJIEHHBII VPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH I'PAXKTAHCKOM MO3UITUU 00YyUAIOIIErocs Kak aKTUBHOTO
U OTBETCTBEHHOTO WJIEHA POCCHUHCKOrOo OOIIEeCTBa, NPEJICTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHHM,
IpoLeayp TPaKIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aMMO/JICUCTBOBATh C COIMAJIbHBIMU HMHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHUS
K IPOIIJIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IICHHOCTHOE OTHOILICHUE
K JOCTHKCHUSIM POCCHUMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, MCMOJIb30BAHUE ATUX JOCTIXKEHUN B JIPYrUX HayKaX, TEXHOJIOTHSX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

OCO3HaHHE JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKHUM TPUMEHEHUEM JOCTUKEHUM HAyKH H
NEATEIbHOCThIO YYEHOTO, OCO3HAaHUE JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOMYHMBOTO Oy IyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXJIeHUN,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYECKHUE 3HAHUS B
MHTEpecax 3710pOBOIo U 0€301MacHOro 00pas3a >KM3HU, OTBETCTBEHHOE OTHOILICHUE
K CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U



OTJIbIXa, perymnsipHas (dusnueckas AKTUBHOCTB), duznyeckoe
COBEPILIEHCTBOBAHME npu 3AHATHUIX CHOPTUBHO-03JOPOBUTEIBHOM
NEATEIbHOCTBIO;

6) TPy10BOI0 BOCTIMTAHMS

TOTOBHOCTh K TpyHdy, OCO3HAaHHE LEHHOCTH TPYIOJIOOMs, HMHTEPEC K
pa3nuuHbM  cpepaM  TPO(HECCHOHANBHON  NIEATENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccun M peann3oBbIBATh COOCTBEHHBIC KU3HEHHBIE ILIAHBI,
FOTOBHOCTh U  CHOCOOHOCTH K  MaTreMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHWH BCEW JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYACTHIO B PELICHUH NMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHMSA

c(hOpPMHUPOBAHHOCTh JIKOJOTUYECKON KYJIbTYpbl, TOHMUMaHHE BIUSHUS
COLIMAJIBHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHME MPUPOJHON H
COLIMAIIBHOM Cpe/ibl, OCO3HAHWE TIJ00aJbHOTO XapakTepa HKOJIOTUYECKUX
po0seM, OpUeHTaIMs Ha MPUMEHEHNE MAaTEMaTUYECKUX 3HAHUW ISl PEIICHUS
3a/1a4 B 00JIaCTH OKpYKaroIleH cpe/ibl, JIaHUPOBAHUE MOCTYIIKOB U OLEHKU UX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOLEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 TO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAayKM U  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUE
MaTEMaTUYECKON HayKd Kak c(hepbl YeIOBEYECKOW NEeATEeTbHOCTH, ITAlOB €&
pa3BUTHS M 3HAYMMOCTH [JISl Pa3BUTHS IMBWIW3ALMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU M MAaTeMaTHYeCKOW KyJIbTYpOll KaK CpeICTBOM MO3HAHUS MHpA,
TOTOBHOCTh OCYILIECTBIIATh MPOCKTHYI0 M HCCIIEIOBATENBCKYIO IEATEIBHOCTD
WHJVBUAYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble jjornueckue aeicTBUA:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MTPU3HAKK MaTEeMaTHUYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHHA MEXIy TMOHATHAMH, (HOPMYIHPOBATH
onpeaeIeHus HOHSTHH, yCTaHaBJIUBAaTh CYILIECTBEHHBIN IIPU3HAK
Kjaccu(UKauy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUSA, KPUTEPUH
IPOBOJUMOTIO aHAJIN3A;

BOCIPUHUMATh, (OPMYJIUPOBaTh M  NPEOOPa3OBBIBATh  CYXKJCHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHUYHbIEC, YACTHBIE U 00IIUE, YCIOBHBIE,



BBUSIBIATH ~ MATEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
MPOTUBOpEUHs B (PaKTaX, JaHHBIX, HAOTIOACHUSX U YTBEPXKIACHUSIX, MIpeiaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JieaTh BBIBOJABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX H
WHJIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOATEILHO J0Ka3aTeJIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUNU (MpsSIMbIE W OT MPOTHUBHOIO), BBICTpaMBaTh apryMEHTAIIMIO,
IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS
U BBIBOJIBI;

BbIOMpaTh crmoco0 pemieHus: yuyeOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB peIIEHWS, BBIOMpATh HaWbOOJee MOAXOAANMH ¢  y4ETOM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejabcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT IMO3HAHMS,
(GopMynupoBaTh  BONPOCHI, (UKCUpPYIOLIKME MPOTUBOpEUYUE, MpodIeMy,
yCTaHaBJIMBAaTh UCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh
CBOIO [TO3ULIUI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIBHO CIUTAHMPOBAaHHBIN JKCIIEPUMEHT,
HCCJIEIOBAHKUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEW MAaTeMAaTHYECKOro OOBEKTa,
SBJICHMSI, POIIECCA, BHISBICHHUIO 3aBUCUMOCTEN MEXKIY 0ObEKTaMU, SIBICHUSIMU,
IPOLIECCAMY;

CaMOCTOSATENbHO (POPMYIUPOBATH 0O0OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
OPOBEAEHHOIO HAOMIOJIEHUS, MCCIEAOBAHUSA, OLIEHUBATh JJOCTOBEPHOCTh
MOJIyYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEAIOIOKEHHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

BBISIBIIATH Je(DULIUTHI HTHPOPMALINH, TAHHBIX, HEOOXOAUMBIX JJIs1 OTBETAa Ha
BOIIPOC U JJIA PELICHUS 3a]1auH;

BBIOMpAaTh ~ MH(MOpPMAIMI0O W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIIO
pa3IMYHbIX BUJOB U (HOPM IMpeICTaBICHMUS;

CTPYKTYPUPOBATh UH(POPMALIMIO, MPEACTABIATH €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaJEKHOCTh uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE JeHCTBUS



Oo01menue:

BOCIIPUHUMATH U JOPMYIIUPOBATH CYKICHHUS B COOTBETCTBHUH C YCIOBUSIMHU
U LEIIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M ITUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOAY PCIICHUS 3a/auH,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3YNIbTAT;

B X0JI¢ 0OCYKJIeHUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY O0CYKIaeMOMN TEMBI,
npoOJIeMBI, pelIaeMoi 3aJavd, BBICKAa3bIBaTh HJICH, HAICJICHHBIC Ha ITOWCK
PEIICHUS, COMOCTABIIATh CBOU CYXKJCHHUS C CYXACHUAMHU IPYTHMX YYaCTHHKOB
nauajora, 0OHapy>KMBaTh Pa3JIMUMe M CXOJICTBO TMO3UIUH, B KOPPEKTHOU hopme
(dbopMyIHpOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MPEACTABIATh  PE3yJbTaThl  PEIICHHWS  3aadH, IKCIIEPUMEHTA,
UCCIICIOBAHUS, TPOEKTa, CAMOCTOSATEIbHO BBIOUpATh (hopMaT BBICTYIJICHUS C
y4ETOM 3aJ1a4 IIPE3CHTAIIUN U 0COOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuzanus:

COCTABJISITh TUIaH, aJITOPUTM PEIICHUS 3a7a4i, BBIOUPATh CIIOCO0 peleHus
C y4Y€TOM HMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUNA C YYETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb, SJMOUNOHAJIbHBIN HHTEJLJIEKT:

BJIQJICTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUI U MBICIIUTEIIBHBIX MPOIECCOB, UX PE3YJILTATOB, BIIAJIETh
crocobamMu CcaMONPOBEPKU, CAMOKOHTPOJISI MpoIecca M pe3ysibTaTa pelIeHUs
MaTeMaTHUYEeCKOM 3aJ1auH;

NpEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPU PELICHUH 3a]1a4H,
BHOCUTh KOPPEKTHBBI B JIESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAJICHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa ILEIW U YCIOBHUSM, OOBSICHATH
OPUYUHBI  JTOCTUKEHUSI WM HEJOCTUKEHUS PEe3yJbTaTOB JEATEIIbHOCTH,
HAXOJUTh OMUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U MHIUBUAYaJIbHON
paboThl TpU peHieHUH YYeOHBIX 3a/ad, MPUHUMATHh II€JIb COBMECTHOMN
JeSTeTbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHON PabOThI, pacpeesaTh
BUJIbI paboOT, JOrOBapUBaThCs, OOCYXKIATh MPOIECC U Pe3ysbTaT padoTHI,
000011aTh MHEHHS HECKOJIBKUX JIIOMICH;



y4acTBOBaTh B TPYIIIOBBIX (popmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJIHATH CBOIO YacTh pPAOOTHI W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH YJICHAMH KOMAaHJbI, OLEHUBAThH
KaueCTBO CBOETO BKJIa/ia B OOIIHI MPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHHUKaMU B3aUMOJICUCTBUS.

IHPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kiaacce oOyyaromuiics MOMYYUT CIETYIOLIUE
IpeIMETHBIE PE3YJIbTAThl IO OTACIBHBIM TEMaM padouell mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTHYECKOT0 aHATIN3ay:

Yuciia v BBIYMCJICHUSA:

CBOOOJHO ONEPUPOBATH MOHATUSIMU: PALMOHAIIBHOE YUCIO0, OECKOHEUYHAas
nepuoanyYeckas JpoOb, MPOLEHTHl, HPPALUOHAIBHOE YHUCIO, MHOXECTBA
PalMOHAIBHBIX U IEHCTBUTEIBHBIX YUCE, MOAYJIb JEHCTBUTEIBHOTO YHCIIA,;

OPUMEHATh JApOOM M MPOLEHTHl JJI pEUIeHHs] NPUKIAJHBIX 3a7ad M3
Pa3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HU;

MPUMEHSATH TPUOIMKEHHBIE BEIYUCIICHUS, TPaBUiia OKPYTJIEHUS, IPUKUIKY
U OLICHKY PE3yJbTaTa BbIYNCIICHUN;

CBOOOZIHO ONEpPUPOBATH IOHATHEM: CTENEHb C IEJIIM II0KAa3aTeleM,
HCIIOJIb30BaTh MOJIXOJAIIYI0 (OpMYy 3allMCU JACHCTBUTENBbHBIX YHCEN IS
pEeLIeHNs MPAKTUYECKUX 3a1a4 U IPEICTABICHUS JaHHbIX;

CBOOOJIHO OMIEPUPOBATH MOHATUEM: ApUPMETUUECKUN KOPEHb HATYpaJIbHOU
CTEIICHH;

CBOOOZIHO  ONEpUPOBATH  IMOHSATUEM: CTENEHb C  pallOHAJIbHBIM
IIOKA3aTeIIEM;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: JOrapu(p™m UHCIa, NECATUYHBIE U
HaTypaJibHbIE JIOTapU(PMBI;

CcBOOOHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YHUCJIOBOTO apI'yMEHTa;

ONEPUPOBATH MOHATUAMHU: APKCUHYC, aDKKOCUHYC U aPKTAHT€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

cBOOOIHO ONIEPUPOBATH MOHATUSMU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO,
PAaBHOCWIIBHBIE ~ YPAaBHEHUS W YPAaBHEHUA-CIEICTBUS,  PABHOCHIIbHBIC
HEPaBEHCTBA;



OPUMEHSATh DPA3IUYHbIE METOJbl PEUICHHUS] palMOHATIBHBIX U JIPOOHO-
paloHaJIbHBIX YPaBHEHHM, MPUMEHSITh METOJ WHTEPBAJOB JiA PEIICHUs
HEPaBEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATUSIMH: MHOTOYIEH OT OJHOW IEPEMEHHOM,
MHOTOUYJIEH C LENIbIMU KO3(PUIMEeHTaMH, KOPHH MHOTOYJICHA, MPUMEHSTH
JICJICHHE MHOTOWIEHa Ha MHOTOYIEH C OCTaTKoM, TeopeMy be3y m teopemy
Buera nns pewenus 3agay;

CBOOOJHO OINEpPUPOBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpula, OINpPEAEHUTENIb MaTpulbl 2 X 2 W €ro reOMETPUUYECKHHA CMBICI,
HCIIOJIb30BaTh CBOMCTBA OMPENEAUTENs 2 X 2 1Sl BBIYMCIICHHS €ro 3HAYeHUS,
MNPUMEHSTh ONPEACTUTENN Al PEHICHUS CUCTeMbl JIMHEHHBIX YpaBHEHMIA,
MOJICIMPOBaTh pEalbHbIE CHUTYalldd C TIOMOIIBIO CHCTEMbI JIMHEHHBIX
YpaBHEHUM, HCCIEN0BAaTh IOCTPOEHHBIE MOJEIM C TIOMOINBIO MaTpHll U
onpeaennTeNIeld, THTEPIPETUPOBATH MOJYYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUA C KOPHAMHU Il MpeoOpa3OBaHUs
BBIPAKEHHUI;

BBIMOJHATh MPEOOPAa30BaHMSI YHUCIIOBBIX BBIPAXKEHHUM, COJEpKaLIUX
CTENEHHU C PallMOHAJIbHBIM I10Ka3aTeleM;

UCIIOJIb30BATh CBOMCTBa  Jiorapumosn TSI npeoOpa3oBaHUs
Jorapu(MHUUECKUX BBIPAKCHUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSMU: UppallOHAIbHbIE, TI0Ka3aTeIbHbIE U
jJorapuMHUUECKUe YpaBHEHUS, HaxOJUTh HX pEHIeHHs C IOMOIIbIO
PaBHOCUJIBHBIX MEPEX0JI0B UM OCYILECTBIISS IPOBEPKY KOPHEL;

OPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpuuYeckne  (GopMynbl A
npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJIHO ONEpUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh HeoO0XoAuMble (OpMyJbl s pEHIeHHs OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHI;,

MOJEJIUPOBATh peajbHbIE CHUTYallUM Ha SA3bIKE anreOpbl, COCTABISTH
BBIPAKEHHUSI, YPAaBHEHHUs, HEPAaBEHCTBA [0 YCIOBHUIO 3a/ayd, HCCIEAOBaTh
MOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHKUEM ammapara ajireOphl.

DYyHKIUU U TPAPUKH:

CBOOOJHO OMEepUpOBaTh MOHATUAMM: (YHKLIMS, CHOCOOBI 3aJaHus
(GyHKUMU, B3aUMHO OOpaTHble (QYHKUIWH, KOMMO3UIUS (PYHKUUH, rpaduk
(GYHKIIMY, BBITIOJIHATD JIEMEHTapHbBIC TpeoOpa3zoBaHus rpa@uKoB HyHKIIHIA;

CcBOOOJHO ONEPUPOBATh MOHATUSMU: 00JACTh ONPEACNICHUS 1 MHOXKECTBO
3HaYeHUN QYHKIMU, HYJIU PYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;



CBOOOJTHO OIEPUPOBATh MOHITHUSAMU: YETHBIE W HEYETHBIE (YHKIIHH,
nepuoanyeckne GyHKIUN, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI
1 MUHHUMYMBI (QYHKIIMH, HauOOJbIIee M HAMMEHbIIEE 3HAYCHHE (DYHKIIUU Ha
IPOMEXKYTKE;

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: CTETICHHAS] (QYHKIHS ¢ HATYpaTbHBIM
U TICJIBIM TOKa3aTesieM, rpauK CTENeHHOW (QYHKIMK ¢ HATYPATbHBIM U IIEJIBIM
nokaszatesneM, Tpaduk KOpHs N-Oi CTENeHH KaK (QYHKIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM ITOKa3aTelieM;

OTIEPUPOBAThH MOHATHAMU: JHHEHHAS, KBAAPAaTUIHAS U APOOHO-THMHEHWHAS
(YHKIIMH, BBINOJHATH DSJIEMEHTAPHOE UCCIEIOBAaHHE M TOCTPOCHUE HX
rpadukos;

CBOOOJTHO OTEPUPOBATh MOHITHSAMU: MOKa3aTeNbHAS U Jorapupmudeckas
(GyHKIIMK, UX CBOMCTBA M rpaduKH, UCIMOJIB30BaTh UX TpadUKU NIl pelieHus
YpPaBHECHUH;

CBOOOJTHO OTEPUPOBATH MOHATHSMH: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
ompe/ereHue TPUTOHOMETPUIECKUX (DYHKITUN YUCIIOBOTO apTyMEHTA;

UCIIOJIb30BaTh Tpadukd (QYHKIUN JUIsI HUCCIENOBAaHUS TIPOIECCOB U
3aBUCUMOCTEH MpU pEIICHUH 33]a4 U3 JPYTruX Y4eOHBIX MPEIMETOB U peaIbHON
KU3HH, BRIpAXKaTh (POPMYyIIaMH 3aBUCUMOCTH MEXIY BETMINHAMU;

Hauyajna maTeMaTH4eCKOro aHaJM3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apuMeTHUecKass U TeoMeTpuIecKas
nporpeccusi, 06CKOHEUHO YOBIBAIOIasi FTEOMETPUUYECKasi MPOTPeCcCUsi, TUHEHHBIHI
U OKCHOHEHIMAIBbHBIA pPOCT, (opMyla CIOXKHBIX TPOIEHTOB, HMETh
Mpe/ICTaBJICHUE O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCUU ISl PEUISHUS peajbHBIX 3a7ad MPUKIATHOTO
XapaKkTepa;

CBOOOJTHO OIEPUPOBATH TMOHATHUSAMH: TOCIEAOBATEIBHOCTh, CIOCOOBI
3alaHus MIOCTIEIOBATEIHbHOCTEH, MOHOTOHHBIC u OTpaHUYCHHBIE
MOCIIEI0BATEIbHOCTH, TOHUMAaTh OCHOBBI 3apOXACHHUA MaTEeMaTHUYeCKOTO
aHaJIM3a KaK aHaln3a OECKOHEUHO MaJIbIX;

CBOOOJTHO OMEpUPOBATh TMOHSATUSMU: HEMPEPHIBHBICE (YHKIUU, TOYKU
paspsiBa rpaduka GyHKIUNA, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (DYHKIHS, HEMpPEphIBHAS Ha OTPE3KeE,
IIPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH IS PEIICHUS 33714,

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMU: TI€pBas W BTOpPas MPOU3BOIHBIC
byHKIIMU, KacaTtenbHas K rpaduKy QyHKIHH,

BBIYHUCIISITH TPOU3BOAHBIC CYMMBI, POU3BEICHUSI, YACTHOTO U KOMITO3UITUU
IBYX (DyHKIMH, 3HATH IPOM3BOIHBIE JIEMEHTAPHBIX (DYHKITHIH;



HCIIOJIb30BaTh F€OMETPUYECKUI U (PU3NYECKHI CMBICI MPOU3BOIHOM IS
pelnieHns 3aad.

MHoKecTBa M JIOTHKA:

CBOOOZIHO ONEpUPOBATh MOHATHSMHU: MHOXKECTBO, OIEpallUd  HaJ
MHOKECTBaMU;

HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Juisl  ONKMCAaHUs
pEaJIbHBIX MPOILIECCOB M SIBJICHUM, MpU PEHICHUH 3a7ad U3 JPYrHX Yy4eOHbIX
IPEIMETOB;

CBOOO/IHO ONEpPUPOBATH MOHATHAMU: OINpEACIICHUE, TEOPEMA, YpaBHEHHE-
CIEICTBHE,  CBOWCTBO  MAaT€MAaTHYECKOro  O0OBEKTa,  JOKa3aTeJbCTBO,
PABHOCHJIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K kony obOyuenus B 11 kijiacce OOyyarOoUIMiicsl MOJYYMUT CIEIYIOIINE
OpeIMETHBIE PE3YJIbTaThl IO OTAEIBHBIM TeMaM padouell mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOI0 aHaAIIU3ay:

Yuciia v BBIYMCICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUAMM: HATypajJbHOE U LEJIOE YHCIIO,
MHOY>ECTBA HATYpaJIbHBIX U LIEJIBIX YUCEI, UCIOJIb30BaTh IPU3HAKHU JIEIIUMOCTH
nensix ynces, HOJl u HOK HaTypanbHBIX yncen 1JIsd peleHns 3a1a4, IPUMEHSTh
anroput™ EBkinna;

CBOOOJHO ONEPHPOBATH IOHITHEM OCTaTKa MO MOAYJIO, 3aIlKCHIBAThH
HATypAJIbHBIE YHACIIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAX CUMCIICHU;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YMCIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEJI, IPEICTaBISITh KOMIUIEKCHBIE YHCIia B alreOpandyeckon u
TPUTOHOMETPUUECKON (POpME, BBITIOJIHATH apU(PMETUUECKHE OTEpALIUU C HUMH U
M300pakaTh HA KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CcBOOOIHO OINEpUPOBATh MOHATUSIMU: UppallMOHAIbHbIE, TIOKa3aTeIbHbIE U
Jorapu(MHUUYECKHEe HEPABEHCTBA, HAXOAMTb UX PEIICHHUS C [OMOIIbIO
PABHOCHJIBHBIX IIEPEXOJIOB;

OCYUIECTBJISATH OTOOp KOPHEW NpH PEIIEHHUH TPUTOHOMETPUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHSATh HEOOXOIMMble (QOpMyJbl I PEIICHHUS OCHOBHBIX THIIOB
TPUTOHOMETPHUYECKNX HEPABEHCTB;

cBOOOHO OMEpPUPOBATH MOHATUSIMH: CUCTEMa U COBOKYITHOCTh YPaBHEHU I
U HEPAaBEHCTB, PABHOCWIIbHBIE CHUCTEMBI U CHUCTEMBI-CIECICTBUSA, HAXOAUTH
pElIEHNUsT CHUCTEMBI MU COBOKYIIHOCTEM pPAalMOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKA3aTeJIbHbIX U JJOrapu(pMUUYECKUX YPABHEHUI U HEPABEHCTB;



pemarb paluoOHAJIbHBIE, UppalroOHaIbHbIE, NIOKa3aTeJIbHbIE,
jJorapuMuUecKue W TPUTOHOMETPUYECKHME YypaBHEHUS U HEPAaBEHCTBA,
coJieprKallie MOAYJIH U TapaMeTphl;

OPUMEHATH IpaduuecKue METObI JUIsl PEIICHNs] YPaBHEHUN U HEPABEHCTB,
a TaKXe 3aJa4 C mapaMeTpamu;

MOJIETTUPOBATh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPQXKECHUSI, YPaBHEHMs, HEPABEHCTBA M HX CHCTEMbI IO YCJIOBUIO 33JauH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM aImapara ajireOpsl,
UHTEPIIPETUPOBATD [TOJIyYEHHBIN pe3yJbTar.

DOyHKUMU ¥ rpauKu:

CTpPOUTHh TpadUKU KOMMO3UIHUU (PYHKIHMHA C TOMOIIBIO 3JIEMEHTAapPHOTO
UCCIIEJIOBAHUSI U CBOMCTB KOMITO3ULIUHU ABYX (PYHKIIHIA;

CTPOUTb TEOMETpHuYecKue oOpa3bl ypaBHEHHH M HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJHO OIEPUPOBATH MOHATUAMH: TIpaUKH TPUTOHOMETPUUECKUX
dynKumi;

OPUMEHATh (PYHKUMU JJI1 MOJEIMPOBAHUS U HCCIEIOBAHUS PealIbHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKoro aHajiusa:

UCIIOJIb30BaTh  MPOMU3BOAHYIO I HcCCIAeAoBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOAUTh HauOOJbIlIee U HAUMEHbIIIEEe 3HAYCHUS! (PYHKIIMHU HEIPEPhIBHON
Ha OTpE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKACHUS HaWIy4ylIero perieHus B
NPUKIAAHBIX, B TOM YHUCJE COLHUAIBbHO-DKOHOMHYECKHX, 3ajadax, JJis
OTIpe/ieNIEHUs] CKOPOCTH M YCKOPEHHs Mpollecca, 3aJaHHOro (QopMyJjol WU
rpadgukom;

CBOOOJHO ONEpUpOBaTh MNOHATUSMU: MEPBOOOpa3Hasi, oONpeaeaEHHbINA
MHTErpajl, HAXOJAUTh MEPBOOOPA3HbIE 3JIEMEHTAPHBIX (PYHKUUUA M BBIYUCIATH
uHTerpai no gopmyie Herotona-Jleionuna;

HaXOJMTh IUIOIIAIU IJIOCKUX QUTYP U 0OBEMBI TEJ C IOMOILBIO HHTETPaa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJIEIMPOBAHWU HA MPUMEPE
cocTaBieHus 1udepeHInanbHbIX YPaBHEHHUI;

pemaTh NPUKIAAHbIC 33]]a4K, B TOM YHCIIE€ COLUATBbHO-DKOHOMHYECKOTO U
(pu3nyecKkoro xapakrepa, CpeACcTBaMH MaTEMaTHYECKOTO aHAIM3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMMbI

KoaudecTBO 9acoB

Kontpoabubie IIpakTuueckue
Bcero
padoThI padoThI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

MHoxecTBO
JEHCTBUTENBHBIX YHCEI.
MHOro4ieHsl.
PanmonansHbie ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUN

24 1 12

https://resh.edu.ru/subject/lesson/5100/start/326934/

OyHKUMH U TpadUKH.
CrenenHast QyHKIIHS C
LeJIBIM [TOKa3aTeIeM

Apudmernueckuit KOpeHb
N-0i1 CTETIEHM.
Hppanmonanbusie
YpaBHEHUS

[TokazarenpHast PyHKIIHS.
Iloka3zarenbHbIE
YpaBHEHUSA

Jlorapudmuueckas

byHKIHS.
Jlorapugpmuueckue

YpaBHEHUS

12 1 8

15 1 7

10 1 5

18 1 9

https://resh.edu.ru/subject/lesson/5175/start/326685/

https://resh.edu.ru/subject/lesson/1559/start/

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

https://resh.edu.ru/subject/lesson/3834/start/198687/
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T

6 PHTOHOMETPHHACCKHIE 22 1 11 https://resh.edu.ru/subject/lesson/4324/start/199618/
BBIPKECHUS U ypaBHEHUS
IT

7 OCIICHOBATETLHOCTH 1 10 1 5 https://resh.edu.ru/subject/lesson/2003/start/
IIporpeccuu
H )

8 CUPEPLIBHLIC (yHKILH 20 1 10 https://resh.edu.ru/subject/lesson/6112/start/200949/
IIpousBogHas
IT 000

9 OBTOPEHHE, ODODIICHAE, 5 2 2 https://resh.edu.ru/subject/51/
cucreMarnl3anus 3HaHNU

BIIEE KOJIMYECTB
OBIL © CTBO 136 10 69

YACOB I10 ITPOTPAMME
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11 KIIACC

KoaudecTBO 9acoB

CHCTeMaTHu3alus 3HaHuH

Ne HaumeHoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
Kontpoabubie IlpakTnuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI

" .

1 celeAoBanHe (byHKHHfI © 22 1 11 https://resh.edu.ru/subject/lesson/3966/start/201135/
MTOMOIIBIO TPOU3BOTHON

2 IlepBooOpa3Has u uHTErpai 12 1 6 https://resh.edu.ru/subject/lesson/4924/start/225714/
I'paduxu
TPUTOHOMETPUUIECKUX

3 (byHKIHH. 14 1 7 https://resh.edu.ru/subject/lesson/4920/start/200702/
Tpuronomerpuueckue
HEpaBEHCTBA
HppaumnonansHsle,

4 HOKASATEIILHBIC H 24 1 12 https://resh.edu.ru/subject/lesson/4731/start/159352/
norapudmudeckue
HEPaBCHCTBA
KommiekcHbie unucna 10 https://resh.edu.ru/subject/lesson/4115/start/149105/
HarypanbHsle u niensie yucna 10 https://resh.edu.ru/subject/lesson/2914/start/
Cucremsl parmoHaIbHBIX,

7 MPPATHOHAILHEX 12 1 6 https://resh.edu.ru/subject/lesson/4155/start/38784/
IIOKAa3aTCIIbHbBIX U
Jorapu(PMUIECKUX YpaBHEHUM

8 3ajauu ¢ mapameTpamu 16 1 8 https://resh.edu.ru/subject/lesson/4145/start/111179/
IT 606

9 OBIOPSIE, ODODIEHTS, 12 2 8 https://resh.edu.ru/subject/51/
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OBILIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 132 10 o8

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

1. Maremaruka: anrebpa ¥ Hayajga MaTeMaTHYECKOro aHaIn3a, reoMeTpus. Airedpa U Hayajaa MaTeMaTHYECKOTro
ananu3a. 10-11 kmaccel: 0a30BbId U yrayOnéHubli ypoBHH: yueOHuk / L. A. Anumos, FO. M. Konsarun, M. B. Tkauésa [u
ap.]. - 12-e uzn., crep. - Mocksa: Ilpocsemenue, 2024. - 463 c.: Tabu., uB. ui.; 22 cm.; ISBN 978-5-09-112136-0.

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

2. lllabynun, Muxawmn BanoBud. AnreOpa v Hadajga MaTeMaTHIECKOTO aHanu3a. 10 Kiacc: AMIaKTHISCKUE MaTEPHAITbI
Kk yueOHuky III. A. AnumoBa u apyrux: yueOHoe nocobue: 6a3oBblil U yriryosnéHubsiii yposuu :/ M. W. Illabynun, M. B.
Tkauéna, H. E. ®énoposa. - 16-¢ u3a., crep. - Mocksa: [Ipocsemienue, 2024. - 206, [1] c.: ., Tadbmn.; 21 cMm.

3. AureOpa u Hauaa MaTeMaTHYECKOTO aHanm3a: conepkanue kypea: 10-11 kmaccsl / TekcT: anekTpoHHBbI#H //
['ocynapcTBeHHast oopa3oBaTenbHas margopma «Poccuiickas ameKTpoHHas mKojay: [caiT]. — Mocksa. — URL.:
https://resh.edu.ru/subject/51/ (mata oopamenus: 18.03.2024).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Anre6pa u Havyayila MaTeMaTUYeCcKoro aHanusa/ TekcT: JeKTpoHHbIH // 'ocyaapcTBeHHast oOpa3oBaTebHas
wiatopma «Poccuiickas aneKTpoHHas mKojay: [caiT]. — Mocksa. — URL: https://resh.edu.ru/subject/51/ (mara
obpamenus: 18.03.2024). r
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